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The 1ge o£ both bull. and horaci is to..be tno:wn from the growth and 

colour of teeth. 1 There is no information about tbe tush of elephants. 

The whole debta! structure of bories is thus described ill the /tallno of 
};Jritilh J,ft/ia ;-

" Dentition : Incisors t. Canlne& ~~. Premolars~, Molars ~ Canines 
generally wanting in females. There i. sometimes an additional small ."tc~ 
rior upper premolar. The incison have a flat crown, wi th at first a deep hollow 
ill the middle I this (the" mark" in horf'u) disappears with agc." 

It i. evident that Sukr.achiryya, in describing Ihe changes in Ihe development 
and colour of the six teeth as the guide to the age of horses, is referring to Ihe 
Incisor. or Anterior teeth. Thill is the practice recogniseJ by the modern 
science of equine dentistry also. The structural changes in the Back teeth, 
caUed Molars or Grinders, afford a very good indCJ; of the age of the horse 
lip to the period when they a re completed, namely, four years old. But after 
the fou r th year the molars a re not often taken into consideration in determining 
the age.r the horse. 

Further, these SIX incisors described in Sukrillfil; doal! belong to the lower 
jaw. Fitzwygram also in his chapter on 'age,' as indicated by teeth, ~ollfines his 
remarks to the incisors of the lower jaw, " as the itructural changes wh ich take 
place in the upper are nearly s imilar. " 

The distinction between Temporary or Milk Incisors and Permanent 
i ntisors, 85 eiven by Sukra authors, both as regards the lime of development 
and discolouralion, is also borne out by modern science. "The discolourat ion 
il due to the lodgement of the juices and other mat ters connected with the 
food in the grooves." 

The following extract from Horsts 411d S(a6les caroborrates the S ukra 
theory of Dentition· slated in IV, vii, JI S-~o; "The foal is born with his teelh 
in a rudinlentary state in the gums. '" '" '" The yearling is complete in 
all s ill incisors (J IS), but several wel1-marked signs distinguish his mouth 
from that of the two yeanl old (JI6) . • >I< * A few months before 3 yeari 
old, tbe horse sheds the two ceutre milk-teeth wh ich are replaced by perma
nent. .. * * A few months before four, the horse sheds the two next milk-
teeth which are replaced by permanent hiS). >I< .. * A few months before 
five the horse shed s the two remaining milk-teeth which are replaced by perma_ 
nent (JI9.) Thus the jaw is now furniih ed with six permanent incisors." 

After the dental structure is complete, the guide to the age. of horses is 
colour, as detailed by Sukracharyya in IV, vii, J20-J14. This i, ibe modern 
theory also. Say. Filzwygram; .. At ana after s ix, we are compelled to have 
recourse to the indications given by the marks and other &light but gt"adual 
alterations which tak.e place in tbe form of the t ~eth and their pasftioD." .. .. 
The mark is in a constantly changing' condition." 

18alI.n IV, 111, ,u. 
, Pp. 418-.tt. 
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The ieieoce of equine dentiltry haa been treated by the authors or A.!tIJIJ
twaidym .. nd ASfWN;lIih·tsit. published in the Bibliotheca Indica Series. There 
il a general agreement between Sukracharyya, Jayadatla and Nalulia al 
recardl number, colour and development 01 the teeth as well a9 their help in 
the determination of age. Jay,daua de,ls with the subject in the 4th chapter, 
and Nakula in the Sthchapter of their works. The traditional urdu of cotOllf 
• black, yeUow, white, glasa, honey, and conch' is the same in all the three 
works. 

The clIang6 in the colour of horses' teeth 
in Sukra IV, vii, 3'$-25, are given below:

tilt ,0at 

"'" " 
BId-etl!. year 
eth-()th ., 
9th_ filt·b " 
11th_16th yoar 
16tb-18th " 
18t.h._ thlt " 
:u.t_S,tIJ " 

according to age, as indicated 

whlto.. 
black and rod. 
black. 

" ycllow. 
whito. 
,It'1~~. 

hono.!'. 
conoh. 

Since 24th year' the teeth get loose Illd separated and begin to r.1I 
down every three yeal'll. The horse th"t has attained full age gets three cir_ 
cular fOWS on the upper lip. The age is to be considered low in proportion as 
the rows are leSli. 

Regarding the dentition and age of bul1s t we read :-

(I) All the eight white te~th of bulh grow in their 4th year. The two 
extreme teeth fall down and are replaced in the sth ; in the 6th, the next two; 
in the 1th, the next two; and in the 81h, the central tIVO. 

(2) Every two years the teeth get black, yellow, while, red and conch
like in order. Then their looseness and fall commence. J 

Thus each colour lasts ror two years. And as all the ICCIP get finally rep
laced in eight years, the colour cbanges up to the 18th. It is evident Ihat Sukra
cbaryya means tbe eight incisors of the lower jaw; as would appear from the 
dentition of the Bovide described by Murray in the Verlrhrafr Zoology rtf Si"d: 
"Teeth or two or three kinds. Incisors eight below. Molars SIX on each side in 
each Jaw. Canines more or less developed. FrolJi of upper jaw toothless." 

Sukra authqrs say nothing particularly about camell!. We are s imp'ly told 
that Ihe age . .of .eamds has to be understood f~om considerationll like these. I 

SECnOtl 17. 

O,.g(",;itIIiott~;"f ~IN Y"",;1ttJry lkJnlrlmelll u. SIIWtl Polity. 

l~-the p~vious"iections we have dcait iVilh what the Sukra authors hue " 
.rCQordc:d.,abou:l. w.. ~1.Pbcre. of ~ir .eountry in bolh its biologiw IIld 

Saba JV, 't'I1, ... ,. • SIIlIn lV,"n, 1H-I'1. 
t eu.. IV,..u, 118. 
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economic or utilitarian aspects. We have found that tbe main tdeRllCcs in 
S"rRanfli to the live-stock of the land are from tbe standpoiot of lhe .. tate, 
especially its military department. The live-stock 8S belonging to the people 
have been but casually noticed and have to be inferred from tbe incidental 
analogles and illustrations and from the passing remarks in connclI:ion with 
revenue,agriculture, commerce and industries. It is, therefore, natural that the 
authors should supply some information about the managcmcni and adminia
tration of the Vettrinary Department in thtir State. 

Tho Veterinary Department of the Sukrs slate does not. however, attend 
to tbe military live-s tock exclusively, though details about Ibis only are available 
in SukraoHi, It is an organisatioo addressing itself to the needs of the total 
live-stock of the state, agricultural cattle, draught-aoi ruala, the Fauna in the 
Zoological Gardens or State Forests, as well as the I\nimal-Corps, and may be 
taken to have been divided ioto two branches. Civil aod Mititary, 

The administrative machinery of the Sukra Polity consists of n highly 
differentiated Bureaucracy divided into special Departments or Bureaus for the 
management of executive aliairs, The Veterinary Department (Civil and Mili. 
tU'y) is one such Bureau presided over hy one of the highest Executive Heads 
called Ministers or Secretaries, and supervising, gU iding and controlling the 
work of varying grades of officers entrusted with the charge of sectional anrt 
sub_sectional affairs. The hierarchy from the ~en ials at the lowest rung of the 
official ladder to the highest func tionary through intermediate grades of officers 
is complete in the Veterinary as in the many other departments of the SutTa 

state. 

The Sukra Polity recognises 10 PrQkrilis' (Executive Councillors, Depart
mental Heads, Ministers or Secretaries). These are ( I) P",odhtJ (Pries t). 
(a) PrQt;nidhi (Vic,eroy), (3) PradlltJnQ (Superintendent, Chief Secretary or 
Prime Minister), (4) Sa,hiva (War Secre tary), (SrManiri (Foreign Secretary 
or Diplomatis t), (6) Palldita (Learned Adviser or Law Secretary), (1) p"t!4-
viviJa (Chief jastrcel, (8) Amdtya (Land Revenue Secretary), (9) S"",a"tra 
(Finance Min ister), (1 0) /hila (Ambassador or ~py), in order of precedence and 
dignity. SukrAcharyya states another theory· accordi ng to which the Prakritis 
are 8, exc ruding the priest and the spy. But according to him "the priest' is 
auperior to all others-the mainstay of the king and th .. ' killgdom:, and tbe 
top),. is a "servant of the rest." The priest and the topy are thuto too important 
to be ignored io the enumeration of the Prak,jl., . So Sulr.ra authors reject 
tbe Doctrine of Eight Councillors. 

"'~·he orgaoisation of the Veterinary Department is typical of all the rest 
in the symmetrical and scientific scheme deviled by tire Sukra 51.tHrne!). 
The picture preseoted in S"kranlti is not one 0". simple primitive political life 
in which the man in the street is fit to be ajudge, a warrior and a ruler by turns 

SUR II, HI-IO. 
8ukft D, 1&1047. 

t Bura II, 160. 
&tmJl,l~ 



'u in the a.aent city, statcs, but ODe of a complex organisation which require • 
.lpuiali$ed fUnctionaries for the discharge .of its functions, and hence demanda 
of each a speeiali5ed training as Judge, Financier, Commander, etc. 

The department of the veterinary interesta of the state is managed 
in the following way:-

I.-The Kingis not a mere "dignified part" of the Sukra constitution, 
Besides serving the purpose of an ornamental figurehead, he has to discharge 
sevenl important functions, and is thus an "efficient part "I also. 

According to the Code of Education for princes the king is bou~ to be a 
good sportsmal). So rar as the Veterinary Departmcnt is concerned, "he has 
to spend one m"""rl(l (48 minutes) at dawlJ in exercises over elephants, horses, 
&c., spend four muhurtas over (among other things) writing orders rela ting to 
the army, spend two muhffrfas in consultation with the Chief Jus tice and 
othtr ministers, the same perioo in hunting, &c .• one muhurta over military 
exercises. &c." 

The khlg'S contact' with the department of live-stock is further advised 
in the following lines: 

"He should every morning and evening exercise himself with elephanl~, 

horses, chariots, and other conveyances, And he should learn as well as 
teach the military arrangements of sold iers. He should spo r t with tigers, 
peacocks, birds, and other animals of the forest, and in the cours~ of the 
hunting should kill the wild ones," 

The following rules ' bring out, again, the very important (unction or the 
king in Su kra Polity generally, and in ils Veterinary Department in particular: 
"The ministers are likely to be dumb ((t ., silent) IlJrough the passions, cupi. 
dity, and fear of the king. The king should receive in written fo"" the 
opinions of each separately with all his arguments , compare them with his own 
opinion and then accept the will of the majority, The king should ~very day 
examine the elephams, horses, chariots, cattle, sel'vaols, officers, provisions and 
soldiers, and preserve or nialDtain the able alld give up the very old," 

11.-The Sachiva (War-Minister) and his Council : 

(a) The maill brunt of the admmistl'ation of the veterinary interest& of 
the state falls, of course, Oil the War-Minister, the 5achiva. The constitutional 
position of mmister.. or Prakn~is in the Suk ra s tate and their relations with 
the king as well ' a; among themselves need not be discussed here. We 
have to note simply that one of the many itenls of bus inc sa that come up 
before, and have to be Ildministered by, the Portfolio of SQchr"va, is !h ar 

• 
, See the kille's daily routine alld tlme-t .. ble ot work {r&mod by SukdchirJ'ya 

1,60 1·1110, Vidc a1SQ J, .~, 010-1. The kiUlifs important pe.sition in the admini~tnt.tioo or 
jlllUee b.u al..., to be Ilot.ecl. AU d>8iae topics "'Ill be treated at leneth in Vol. II. (Pt:>lItieal). 

2 Sukra. I, 0&8-000. It may be lloUced here , .... t Klmandaka alltO in bl" Nil! 

84.1,," p20videtl for 8 NCulated eIereiJlll with tbe wild gaRIN, "'e" in SWit.e FOJ'l'Ht.!., thOllll;h 

llei. ,.ery part.iClllar 'K&iust the .ice or V!/(lHnA of iIJlnt'io8 . 
• 8uIus I, 7IO-'Ii, 
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relating to the Ciyil and Military sectiODS 0( the Veterinary Deplnment of 
the kingdom. Thus we read tbat " the SachifNI I baa to . rudy the ekpbarau, 
horses, chariots, foot- soldiers, camels, oxen, bandsmen, &c., * * • aDd 
communicate tbe result of his studies to the king." 

(b) Like the oth~r Prakritis or Mi nisters, the War-Minister, also i., 
pot to be alone in hia jurisdiction. Like the Pr\Jdhdna and others, the SGCiJiva 
ia to Ilave .. council c:onsisting of two members bes ides himself: 

.. The king shOUld always appoint three men" for each department-the 
wisellt of them all at the head and two olhers as over,.eers. for J, 5. 7 or 10 years. 
and, baving noticed each officer's qualifications for the entrusted work, should 
make the necessary changes." This \Var-Council Wi th its President, the 
$achwa, is thus the real focus of respoillibility regarding the Veterinary 
Department. 

ilL- T he officials of" generalised abili ty" (and of higher rank) : 

(a) The administrative system of S ukracharyya is highly specialised, 
as we have noticed above. With regard to the Veterinary Department the 
rule is that the killg should appoint separa te officers as ,. the heads or 
SuperintendentsS of elephants, horses, callIe, camels, deer, birds," &:e. 

The Civil Service Regulations applicable to all the officials in the State are 
indicated by the following: (i)" As the officer becomes qualified· for the higher 
and higer functions, he should be appointed to the higher and higher posts. At 
the end he should be a PralmU (i.t., olle of the . 0 higbClt Executive 
Cou ncillors). <ii) The king should appoint many overseers, superintendents, 
or only one officer, without any overseer at all, according to the importanee 
of the jurisdiction to be managed.· 

(D) The superintendents in charge uf the live·stock· may be recruited 
from, among others, the members of the royal ramily. 

(t) The Superintendents or the higher grade office·bearers (something 
like the Gazetted Officials of modern times) of the Veterinary Department are 
being descri~"ed below. These are to have the quaiifica d olls for understanding 
the general;interests bearing 011 the species of live-stock in the chl1rge of each. 

(.) ..I[he Superinftndnll 0/ ElepJuJn/s' (ddhor4f.14): The Illall who kllOws 
or (i) the various !lpecies of elephants, e.g., Prlbhadra, Airavata, PUlldarika, &c., 
tii) their treatment, diseasea and art of rearillg them, (iii) the method. of. 
training them, (iv) who Cill discover and distinguish Iheir"'qualities by studying 
the roof the mouth, the tOllgue, the nails, &c., (v) who kao"l\'s how to mount 
them and guide their movement!! should be appointe<! to tlke care of elephants ;' 

1 8utl'& 11, 181.90. 
' Sukra II, JfO..U. 
I sot ... II, 117-88 • 
• But,,,, n, U'·U . 

• Sut .... II , 1M-36. 
• 8llkra', 6119. 
'Sukra II, sae-G9, 

. 

• Aoeol'dlog to Kautl1ya tblB olllcercBl1ed B<I .I!IIId"~~ hu; two IUlletloal: (I) to _ 
that the Elepbaul.-i'ore.1.a are wsll"1ll'Uteet.ed (by tbe omcer eal.lad N¥ttatt«p'flo anct blil 
IlIlnllterlal IWJ. aDd (I) tolupeI'luteud the InteruaJ ml.ll~Dt.ID thfl Blepllaut atahlM 
loud tho prope r traln]"« by slperh. Tht.aooolld tanetloa 0111, h .. boot! dMcribod b18uUa. 
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for he i. ~re ,a.captivato their hllW~ Thi8 'Offiear Dltl8l ~ tradbi~d in 
the whole science of Elephants in botb theoretical and practical, :is weD .. 
biological ;uld economic bt:anchefi. 

(,) TIM SN/JIri.tnwkllt 0/ Ho,.us (OS.~dJI;jJMl). :1 be naan ti) who kO,>WB' 

of tbe feelmgs of horses, and (ii) can discover aud distioluub tbeir q,..lil"=& 
by swdyiog "their breeds, colour and feathe ry. rinill. (iIi) who Iwows how to 
guide, train and treat them, (iv) and ~ aware of their me~tle, &pirit aud discaHt, 
(v) who knows what is good aod bad nouriahmclit for them, (vi) wbo knowS: 
of ' tbeir weight, their gail, Iheir upacity for beari,:!g" w.eilh~. their teeth and 
their age, (vii) and who, besides, is valoro,:!s , 611 adept in military parades and is 
WIse, should be appointed to the superintendentship of horses. The qbalifica •. 
tions for this officer are a thorough maMery iri the w!'lole science relating to 
horses and horse life. 

(J) The Superintendents of Bulls and Cattlf:i-s corresponding 1(1 \boae 
of Horses and Elephants, and Officers of the same grade re lating to agric:ul" 
tural canh:, Birds and other species of Live ... ·noc k have not been de,crlbe<! in 
~ukranUi. but may be inferred ·to have been such persons as were woU-quaH .. 
fieu in the sciences bearing on the Fauna in question. 

I V.-Expert .. ministerial officers and menials: 

The officers and men connected with the actual tending and management 
of live·stoc lr. must be specialists in the narrower range of duties classified 
according to the principle of the Division of Labour. They need not be well 
up ill the solution of general problems affecting the department or ha\'C a 
wider aud more comprehensive outlook than what is absolutely necesUTy in 
attending to the' details' and minutE:!.' points of their work. Tbey are what 
in terms of Dlodern social sciellces would be called tbe men of .. speci~li.ed 
skill," As a matter of fact, Sukra knows them to be specialists in tbe two 
kQlas or arts,' vi~., of (I) driving aod (2) training horses and elephants, &c. 

About the appointment o( !uch experts and skilled men, i.I., staff of the 
lower rauk, tlI:C:. , ill the Veterinary Department, we have the following rules:

(i) Those men are to be masters of goats, ' sheep. cows, bullaloes, ~. 
&c., who are skilful ill lending and rearing them and who have love (or these 
aDimals, 

(ii) Of like qualificatioos there should be appointed DLen to acrve do
phanls. camds' &c, 

(iii) Olher officers ·arc: those of. warlike diapositioo. wlto know bo* te 
domesticate birds,' teach parrots, and know wheo hawb.fall vietims ·to ar'r'(jft· 
as wdl e t~ iQwar~. (~Iinas of these: anill1ll •• 

'&IIIl ... II,~. 
• 8qk",.lV • .1IL. ,ltl, 
• Suba 11. D1'..f8. 
• lair ... II, till. 
• Rut,. 1I,1OO-aOS. 
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(iv) Rep.rdiol Iionu S\lIra .ulbors mentioD three.clasles of skilled! 
.tafl":-

(.) The sUi or horeemao is he who is brave. versed in military parades 
and battle-array. and knoW's of the movements of horsclI, &c, 

(6) The silt,flktl or Irainer of horsts is he: who (a) knows of tbe II kinds 
ofhorlCS' movements: . (I) Circular (2) galloping, (J) prancing, (4) trotting, 
(5) jumping, (6) apeedy, (1) slow or sluggish, (8) tortuous, (9) serpentine, (10) 
rolling or revolving, (II) galloping at full speed; and (a) can break them 
according to their strength and the uses to which they would be put. 

·(e) Tbe SftI.'~Q or groom is he who can aerve the horses well, who knows 
how to place the saddles, &c., and who is able· bodied and brave. 

In this organisation of the Veterinary Department we have to notice:

(I) the fact that it is, as in modern statcs, administered by the Military 
Portfolio. 

tal the principle of scientinc admioi5lration that underlies the whole 
8urea\lCratic organiulion of modern politics. This is illustrated, in the case of 
SubanUi, as we have just noticed-

(a) horizontally, by the introduction of specialisation and differentiat ion 
of functionaries through a careful division of functions, and 

(6) vertically, by the gradual introduction of greater and greater degrees 
of complexity .lld generalisation into the work of upper grades from the simple, 
homogeneous, specialised functionl of the lowe!:.t min at the bottom, (.g., the 
IlT"Om. , 

Ii is not possible [rom Sukranlti to form an estimate of the expenditure 
aD the Veterinary Department. But the Anhos4sfra supplies substantial ill

formation about salaries, wages, fines, rations, &c. 

The following eJ:tract from Mr. Law's Hindu Polity gives a few more 
members of the Cavalry_Staff, al well as a few rules that obtained under 
Chandragupta Maurya pertaining to the Department of Live-stock: "The 
grooms (S.trogf'4haka), tbose \\!ho bound them in stables (liSIlNIIIOndhIJR4), 

. th0ge who supplied meadow grass (y4V11S;ka), those who prepared the meals 
of borses (fJidAapadll'kIJ), those who watched the stables (sth4napalaka), those 
"bo drened the hair (b'sak4r4), and those who detected poison (janplifJjdah, 
were liable 10 a fine of a day's wage for neglect of duty. These ja"ll"/i,idah 
were the crooms, the cook. and the veteriaary surgeons. for it was they wbo 
had to tUle the fo.OO of the horses." 

The two li,ts of officers given below are supplied by Kautilya: 

<a) R'MIi"11 tflilu CClJIhIIT 0/ ,iqlulnts: 

I. N&pvanaplla (6uperintcndent of elephant forests), different from lhe 
Hasfyadllyal,a or ..idhorG~a (Sukra) described above . 

• 80",,11, 208·16, 
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I. His assistants ! 

i. Ha s/iPda {driver}' 

ii, Pddapdsiktl (who slips nooses round the legs), 

iii. Saimika (boundary guard), 

iv. PurikllrmUa (servants ror miscellaneous. works), 

v, Valta,hoyoka (foresters), 

VI, Anikaslha (trainers). 

(6) Stabling stall: 

I. Cltilri.l.~aka (doctors), 

2. AlI;ka~/ha (trainers), 

J. Arohaka (ddvers), 

4. Adhofaf!O (experts who can control the paces of elephants), 

5 HaslipakG (groom8), 

6, Oupachari/;:a (attendants), 

Vidhapa,hakJJ (cooks), 

8, Ydvasika (grass suppliers), 

9. Par/aldsika, (who slips nooses round the legs), 

10. Kutiraksil (guards), 

I I . Upasdyikll (who take care of the auimals at night), 
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APPENDIX A. 

HINDU IDEAS ABOUT PLANTS AND PLANT.LIFE. 
SBOTlOM I. 

CLASSIFIOATION OF' PLANTS. 

Ollam"'" :-Plants aoourdiDg to Oharata are divleiblelnio (t) YOlIClipAtll, t~ bear. 
ing fruit wi thout QOWOI'8; (2) I'dn~.pC1t!l'\.S. troos bouin" 10we1'8 . , well .. Iruit.. : (I) 

A.utadhi •• herbs that wither alte r truot ineation; a llli (4) 1';"1111111. ot he r herbl 'Witb Ipread. 

ing atoma. 

Ohaknlpa,i :- Cbalnapl!!; DOtes ill bis commentary on_ Obataka : the Vlrudh. CODl_ 

prlee two ola8868 (I) Lot,; " el'(>f!perll: (S) GI,I"",". hllrb9 with a!looulent (or Ilaota.ooonl) 
fltelXllI and ahl'nba. 'I'he a"l"'dld, are liub-divlded Into (I) annn.11I or perennu.llI. boulll, 
'ruit. and (S) pl .. nta th .. t withor .way ~ft.e r maturing and without Iructlfto&tioD. e.,., 
!trMscs lllre t he O"rv4 (Cynodon d .. ctylon). 

S,,"rula and n .. luatla :_Sasrnta', divislou is identl!141 with Chaf&Ir.·.. Dalvana, 
t he cOlllllleDt.tor, giv88 80lDO dotails. Tho pluk,,, (Bieus inlueto ria ) and the Ud"",,,,,,,,,, 

Wiens glomenta) are given. ll.9 i n~L'l.ncO$ at tl'COS boaring trnit, withont lowerl 
(vall/upali.). It appears that plant9 \vith nakod and inoomplete nowen (Aohlamy' 
UOOIlS planta) wefe eonsiderod :l.'1 Ooworl6QS. as also treos whose lawen like thOllO 0' 
the Hg aro placod au t ho ie to rnai W<lUS at Ii common J:'O<l opt:t.cle . or t bo IJrikta. lIo"er 
and I rnit-boarlog t re8$, tho mango troo, t llo JClItI~ " troo (E ugonia Jllmbol .. n.) &e .• al'e 
given asexampl08. Tho ui~"dlll aro or two ~laMO!I-( LI e roeperl wi t h StoOl9 spreading 

on the g round ( __ : ) and (1) horhs, with fl ll eclllollt (or eo.etacoon8) Mt.tlmB (~: or 

~~: "'lJllllll'l!ll"!iilfiiiilr!,:). AII!"kllli .... ro t l>o-so that witbor away dt.or t."ot;H~t;on, 

e.g., wheat. barley&e .• (~_:) Sowo divide ""taulli. int<"> ~wo clall!IG9 (1) tllOlle 
that wit he r d oor bo:t.ring rruit, c.I)., p.'I.ddy, lin'foed, pni§Os, <'te ., lind (S) plauta that wither 
af(;er Ollltllrity. and bllar neither lIowers no r f ru its, e.g., the mushroom, &c. 

Proialt(lp~da :-l'rali'aetapid., the Vai.ie,!ika Ooot..nr, elI!B;nO~ plank as follow. :--(U 
Tri ,u, gl'allfl69 : (2) AlI l'udliil, horbs that withor a fto r twotillcation, ($) r..at~h. 1(ll'8ad;ng 

and creeping he rbs; (') A/luMnal, arboraoooas plants aou shl'uba, (5) 1J,·i~"U, t!"(l(lS bo.", 
Jng lIowen and trllit.. : and (S) Van'up"(i~. treoe: boaring trll it~ without ft')W8 r9. 

StidJoom :-Sridhar. in tho K,,"ooli gives >)In.prl 11ft all enmple at a grftfIJI, wlleat as lUI 
eumple at ollfQdhi (aonual). tllo /<e la /ri (~odalllls odoratiYSimll') and tllo VifripMM (CltrJa 
modloa) as elal1lples at 'lU'.t/I"". IVlt.pa8, arbo ra.eoon~ planta), tho /(o lJidifra (O, uhlola) 
.9 an ezamplo 01 l ower and IlIIit-boa.rinj\: treo and the u .. dumooM (lJ'icli. glolOerata) 
II lID eumple ala wl"IIUpat i (llowerl_ fruit-bearing tree). 

Uduvaua :-Uday.na in the X i"." .11i~ali' notea the " "f'1!1i"d4 (a apecieJI 01 OaolU'blt.a)"1 

all illllw.nCOl of .. cl"tl.eper ( I<I t,l), MId the pallll8"""",,: aBmodille.tioll8 ot tho gr..- T"hcu., 
Amara, tho lel.inograpller,ln the Va ...... "'dhi ... "9" UKl t he Vaily<lllCl'llll (8Il11lner.tlon 

01 ",Ud plauti'! and of lood-g~aioll) 8"I'I"ftlIlOme ;otol'6.'lting partJenl'l"8. (1 ) The treea (u. 
la_ina: Briktao a"" Ui. 10weriMII IIQ"IIa'patil) are ftll it.-beariog, and P_I \II"OOd,. at.atn 
..... or trlUlu ( .... ..:..-: -: ~ ~). lfut 000"18 (1) al'bonoeo.,IMt.. 

.aa4 ~("'. it4C.nr.: "':) . beMing 1I0wel'l&l -.II uIroll&. (" The klttlure nes.t no

tloM. .o1flolUJ ~ ",ith trer~C*l1lII steml,_oftl!.em ereep1ucoa tbe ,po .... (~), 
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othert s ucoulent (~), ou.o", twilling or Toillble (,...._ I11III. ~ _-Amara. d . 

Muknta, ""'1'""! """ ~. 0I!If 3. ~ 'IIl!Ift~: -othl'l1! call tbi8 IW), ct. Suaruta

"""= 1IlII"IWII:~. 
(4 ) Nu:o:t come t he /lu ""dk i~ (in t hl! n:\r fOwur 1Ie090). her\.ll'CooU ~ plantA, bearing 

fruIt with or without lIowen and dy ing or wit her ing "way after lrue t lll.,.t ion. Some 
hl8t.aneBB of /tu"dulk'ika (tuben , rh iw tDCfI, cormll) are n otieed, ~.!1 •• tho polland .. (tbe 

oflion ~ ~:). t ho'!J",ul!n (garlic , ...,.....,). &e. nut ' he (:nminaeoao onulQerated 
10 the VU;'y<lUt'''IP1 iJ2. 1'(1 t ho e/, i<) C Ins tance" lit the Ollflu1hi.-pl. ntll that die atter 
tru"Ullcnt ioll, ThNle Rr O .cult! votell ("'(IIldhil, hut thoir affili Lt iOl! with tho ncd cl"II8, 

tho gl'O.8RfMI ( T"ha~), al'El al ~o noted (r.!r0' ~ ~ ..-e , ""Aljt!"\ifilfo ~''ll ~~:, 
~ '" ~~) . Ln6t aro 1'1"'",crat(l<l (5) ',ho T,;!,,,., ~r.I!'3e'.,o r which t bech:lracteriatic 
I. tho formation of 0'",",,'8, «'ulms or gra9SOOl wi l.h aunu]a,. Imnt" rrom which Icav6Jl 9prlng_ 

.,...,. ?'I~,_o,!,,!,,-,:), I ~ is ''''>r tlly or noto t llat, In tI,., Qnumel'1lt iOIl or !.ho grnu6lo , 

the bamboo ;9 oouaiderod aR '" sort Qt giallt gr"~9 (If"","\ :; rlt!UI bg, ~ _,,). Tho 

~<ia ("'""": ) a. oalRo lllaced among-Che grn~I\!'!~ (~~·""i"'«"!Z'!I .. fq, ~~: ). 

(ft) F inany, t he Pa! macc,,' (i n(\hHling t he ('o('nnnut. <laic. ~""CP, pn,l othe. pnlmM) are cl&IJ&C!tl 
aH TfflC gra~_, l' roha lJiy lIo('&uao, like thu I!rM~~. thoy Pl"O en 'logon~ ebnra(\tori Acd I" 

Rplh& Il.nd pa.,.!!!'!! ve i" •. If"t ,,:, (qoo Oiii'i_""": ~ "'"f"I't etl' . .,1I ~ fl'_ ~: ~'t: 
"""'_ ~."U ~!fWt 1if: _ d. al80 tho n,ijuuig),(1"j,,). 

I mAY .. dd t bat Amr..,. p h_ellG (7 ) p"r:lf\itil"al 1,]RU\" among t. he lold •• (~~ , 

"'" I tiMf"OfIi ... Ri), T h<:-y climb tr!'!(\S .. lId reed npon tlH"ln . Tbcllo are to be dif<ti",ltn iJ!fhe-,] 
from climbi llg Il! .. nw,lilro t ho 9"dllehl (Tin05por-a (\orl1 lfol1a). " .. hiTh haVT Be!IR rato rootr< of 
t h('ir own. Tboy .. rO also to 00 <lj~1 i"gui .. lto<l I mll< HI<! Kdvootjti on~ root.<. dC8(lending trom 

t ho br.o.n Cl heo> CIt t.""", l ike j .lie Ficu~ rol igioe .. , wbich "re l1K ual ly termed u""....,~,h (~:). 
l 'ho lI,mo .il,/,d i~ o.lli n ~ r ily Dpplil"d tn 1100 rootl"t~ anll "!lrlrers hy whi"h the 

tendril" of "nTi""9 .. . ocprrB " . 0 "UJlCi'od tn 1100 ~oi1. (>mil Ilr'5i ~: ~ , oett: ISI'IAI" : 

~~, ~'1lIt "'''' ,~ii' """ _1!'II1!_ t.mar" with flha"nji mk~itfl'lI Commontary. 

But t he Mu lr utA 1I0tCR :-~ ~ •• ",4,,; 4< " !t.~ _slir~: ' Till' yudurhi Is a lAtl 

eillcd~t ~) 
Tho Hindu Mllteria Modi,:a Ulnllti"n~ .t k'l~n'll!li . lit. lIky-<lroopcr. 1\ na me which ~ocrn" 

to hl<"I""o lmi'n or jginally inIN.dc.1 r" r ~"m .. ol"Ch;d~; IIl~" )lIm", (lit .• noat.ing), wfl<'da that 

fh)llt in 8tlgo .. nt POIlWo, and ~ni"" I ", mMlles R,, <1H<,hnns. (r.g .. i...t,q .. "" .... ,oi • ~ qrn 
~ _CI<ok,"(1 IIU ~i_.s""'!I.n~", "l~o lJl"iu<'l · P,vll";,,,,). 'r hC$o;urI "ot .. IM~ i/led, lou t li ke tho 

Uillllhrooms Ql UHt COn' ll under t ho Pi\k<lni~l1.u (1"",,1/1;0, Ana"dht$ that dio att..- r matu.ing, 
wi thout b r illgi ng fo rth nowo..., or ,.·"il". 

Sg()"fJON 2. 

ELE~lENTA IW IfIEAH 0 1<' }>T.AN'r PHYSIOT,OO\' . 

a llAracf<lr iltir_ of pili II! Hf~. 

Tbe N!Jd !lll-uilldll- tikr'i of nbQ rmottara, t he ll"ddhi"tSoboli RR I;, Dot iOOll the phellomenon 

. of Bleep (contrl.et loD of lOll" '" in lhl.l lligh t ) i ll 6I)rtal ll plantB (""': QIIIII """i"r.) 
1Jdl.yb a notJCOII i.n "lante t b., pllflnomonfl or l ife, dl.latb,,,I,.,..p, waking dll!ll!"a8C, drug_ 

«Inll", tranBlDiuion or apecl ftc (\barac\.(l' B by mealle of ova, llIo\'ement towards wblt 

t. tlvolI ... blo a nd .. ..,p.y froon what i ""nr"Vo\ll':\ble {~: .fiiR«<PI",,""""",: ..... 1it4C.' • 

.... ~WiI~ .. ' ... i\ ..... :+""'.p, ..... w .... "'fijj ... : ·~-Udaydna, __ ~). I - r 
add t bt.t _ ,""p.hoH dnwn from t he hcliot ropio 1II0vemcnta of the 8llryy.molrbl flower M'e 

.-a: ~6 . toak-ill-tMe of San, hi t \loe~ry a od belloa·lett res;· 
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The latn& W'riter, atl~(I..ahKl, in hlft IIOmmnnUlI'.Y Ob tbe 8Wdnriaoo,Sollu.t'JIeM!jICI 
(ei re .. lll~\l A.D.l • . .,numer. tee thfl following ehncterl~tll'flllf the plant·llfe: (t) .ta,es ot 
Inf.My, yonth and ... go. (2) l"Cgular growth, IS) ... arioll' kinde at movement. or actiOn, 
conneCted with " ]oop. waking, cIpansion Anil contn.oticm ib rtlIIJl(losc to wUl'h, 11110 mov&
,nent townds II support or Pnlp. (4, witb<'ring on wound or l .. oc .... tion <It IIrS-D., (li) 
Ms;",iLation of food !l(.'{)(lr<'!ing to tho untul'6 ot tho $011, (II) growth or dona,. by all/jlmiJ.tlon 
nf auit.llhlo Or unsuitablo f(H')d RR p!'f'Oleribed in th" II .. lelloo of tho disea_ of pilnla and 

. their tl"O&tment (~), (1) diae,u .... (8) roo"""." f rom d~ 0. wounda by tho IIppU
atian of d.ngs. (9) d p ync" 8 o. tho opp<lSitft, line to thn $III' which 1II1I""'Of'll to tho chy le 

(q) in 3nimal". Hod (to) ~(locia\ food fllvaurnble to impl'f'gnlttion. (fiiAl~,",~~' 

~"-il~ "III ~~ ~ ~~ ........... fii>at ... '''''''N ~ '"'""~) 
E\'611 th~ \'"nn~ p:l.t;B (nn"'MeIt!<, bllt fruit-hearing tl'flo<'1I ) may lro m!lde to nower l(Jt, Vl\lIIha . 
mihl .... 'A ree ;p ..... for the trPlltment of planw for Him;l!lr 1'"rl'08(8), 
, (cr. OU\mratlla, rnrkr.rnh(ls!lnd;pllai, JIl;n",n,i/", ,I"b 40), 

"""hra !>IiI,ra in tho 'lJlIlksti ... , DOLl.l>< "8 "11 "dllitiOIl,,1 eh!lrJI"ooriijtin the growth 

ot organs (or ti88UQ!<) by n:l.tnra\l'Ocnporation dt,." wo,""\ nr b,.eration ....... iMIb_ ... 
t1 rllullr;\r~, CbBl' , IV, Ahnika 2, "utrn:; 1;. 8, I/.Yu\. "I) , 

Clu'" .at"" giv"s a \i~t "r pL"utG tim! I'~hibit the I'hou."'ell .... ur .. llle p lind wakin,;: _ 

iJ!fl":.I"fijc ......... ,!"~ .. '! ... • ...... , .. ....a.m,,~ l1I1'I~: - /11;,,). If" ~t"O no!.JCeJI tho 8er,~iti\·e
"O~R 1.11 touch of l'iRn l. .. l ike tho Mim"St' I'''di~'' ~ -, whid. Allow a manifest reaetlon 

in tiL<' form Nt """tractjun "riII,!w:ffl'i~i_el'~oio!.IDj .. +~ ~ f.n. ~ {;"j,Ij. 

He",."llittl, 

Vcry \'.11:'''<' id!'M were entertain{'<1 "8 to tho ~Ox"a l "haraete .... of pla"I",. The pullen 
; ~ canN! J/ni<'"' J,unK., 1lJ''' 8'U<ll,- nam{'~ which 111'0 al~" ;'jlp\;cd to the femnlo menBtrnum_ 
and Am"ra expro~sly s t .. t"R th:l~ r" r (" ,,,"1M amlllo..-e r" theM' ('\()m"nt.!! (and t.he t<orm~ 

Rignifyin,:: tbe m lire tho ~!\m" Pi ~ ~ T '!PI'!. Amara, 1""""'(II.tfhioorgaj, ellaral<:. 
(Oridha,'al,,), ;ndee,l, !IiAtinll:"i~J\i.'~ bl"lwcen tit" .n~lo lind the fClnni!' "alia (or kutula), 

"""~i<i,,ri"ll: tho vari" ty thnl hearH ",hile lIower~ and lar,::o huiJ..or 11M male (~~: 

:!'!f'I: Hl'lbrrhon:o. antlrl,"Mllntf'rioa), aud that ... bleb \wars roll or yell .. ", nuwera a.lld 11<111111 

;rull.lJ as femR\e ~~ .m-..m. ~ W,.[g hUa tinctoria; Chllr8ka, K"'l"IIt/"I'ltl, 
(Chap, Ii): bnt thi~ is hope l!'"s\}' wrong, )';\"'0 thos" "ague idou wel'6 afterwal'dll 
co,nplC'tely \"'It; aud tho '1t<;jlllligluHlt .. toll" Ill' ,,( a j:(rott'.lKjuo division of pl llntll into 
maiO, (oma\o .. "rI hermaphrodito, hll~od On ,1'0 .Iemior or slout. tf,,' IOOrt Or hard, tbe lona 

or "bort, tho aimple M mi~oo eharnet"r ur ,h"ML(>ms rand n"wcl"II I ( It ';jan;g/«iulll, ~ q1k 

... :' till"i~~ 1Ii~ ~ .. t" .\ 

The HindU S<!ripturos t.oaeh that plants h~"e a@nrtofdonnantor latent C<l1l8eloos. 

n_. and al'6 ""p~hI0 nt plrlVjure and pain (II"'II:m ~ !"'! ,~:). Chlkrapll.a! 
notelr In the Bhd,,"mali tha t t he co08eiolinellH nf planta i~ a 80rt or @tul~O~ tdar!o:enod or 
eom&i(86) cOn$cinnnll88 (~ ~,ft "" .... ,'""', ",..v.~ .. ""," "') , 

Udayin" aleo no008 that plant@havoadormant unmanlfo8ted ooDgeio~811011' .... hl"h I. 

e .. tremel, dull ~:~, etc.) 
The fnllowlng ,101<:.,. from the Ma h6bh.f,rata may IItly oonelQdfl thl" _tina: 

~~ ..... ".,,"' .. ftIi: , 
hi , .... MR'", ~ • 

~_ .. ·_w"""" .. , 
~ .. ~~. 
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=4 .. ~Rfft: .,.. ..... , . ... ~~~,.,.,...,~: . 

111' t-priI'ft ...... 0NIir , 
'''''IT'' 111'11"", 1ftII!!! ~ ~:' I 

,...~~~ . 
• boIr: ~,,: ~ ,,+t,.fi:w 'I'I1I:'I': .. 

'lit: tli+<iM" .. ", .. ,Hili; ~ t 

.. Ro.Ii\I*oNl' ~ m!~ • 
-~~~ . 
".~: ": ~~('II: ' 
~:~ If1""! ~ '" ~ i 
... ~ ....,.."'"'-i .. """ • ~~ ~ r 

APPENDIX 8 . 

HINDU cT,MlSIFICATION OF ANIMALS. 
8J!cTIOS 1. 

C LA.!'JSIFICAT ION OF ANI MA t..<J, 

0""1'011", 

OIlAnob D,enUOD'I fonr primary di .i.ton,;-

{II J " rci YN';", 1Jo. 1I f!"Oln tbe ut(lru.l, or fAthe l', p\;l.Ccnt",lia, ~j .. ip"l'Ol1' (no '-l'bcontal 
iliamna! ' wera kllo .... o). ".9" 111:1.<1, tho III.I,.d ,uJ,oJlI, ol.e. ~ 

(I) A.roajou..oo.1I of "" ov.ltn {illig I, ClOmpr;,,\og IIflhca, l'C1'WOII arod l>i rdll. 

(I) Hoe<iaj.. (or U,''''' al burll of m ,.o1.~ul'U and h=t. 'l'olJl.;i.n oou~ l y or """:lu ll,. 
geDorated, ".9~ worml, mOllqui toeH. ctc, 

(f l Vduijju. born of ... cgo tatoh. orglMllllnlll (~ """"'4'1 -.tiI>lalil ."(nIII"~
tZI.,ifMt.h:1nl, Chapwr Ill ) .~: ~ ~ '! ..... , .. ,,,Fnr .. , .~,! IbW, 

J'ruta.,uy.io;la. 

Praeut.apl.da begill" with two It6I.t d ivltllolUl :-( I ) AyoolJ", a nima l" that are 

__ lIo" lIy gooll r" tod, or aOla ll d l,0611.IOIIa (!I'll':!), (2) Youlja, " 1:o"lly jteoeratod, 
i.e.. froID th" IIDi0n of _ "perlll and a germ el"moot, The I.U.or are l Ob
dhlded Into (0) J,H't'!J"jo , let., pllWOOtalia, vi l'ip""",uII (110 I-II'aoeotal mllDmala 
WOIrO k oow" ), a .,d <\o j Andoe jG, OVj~ .. rollB. Mill. tho qol<lruped., doml'1lt i"at.ed and ",Ud, e te.. 
.,. c\veo .. e~IDpleB of vivlparoUll ao;,oa la ; and lJlrds , Snri. rllJ'I l (reptUee., et.e. ) ot 0 ... 1-
paMQ.I anlmall. 

U4ayall& ill tho Kif'a ·"iooU 1I0tM t hM J"..o!J1I 1D8I.Q.I tho placenta (""''"e .... ~ 
ft!: of. 8ridhra in tho K(wdull, ~ .. ~ ~ ... ~ri ,"ill ,fft IMIPt). 
Udayaoa ..,;I lk that t he t.el'fll • b'lIruripo,' IDQ Iud.~ lnllOOtil and bhllll I.S wuU .. r.pWIIII, 
~_ belnc all o ... iparoua (.eorn: -.R'ft: ...... : ,liE4U411('4:-\fiIf!Iii"t",). 

p .. tQ.,'ali. 

4'be _ltully J'8116f&ted &III_I .... _ Junoo aeeD , are &lao e&1leoi X .. ~-O"t.1 

(IlL, --» &11;_"), ht.an~1. ip ~e .... aMoM".. ,I ... er. H'.~ al~l'I!ati,.. deOlllUo. 
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(0' de.crlptlon) of thb! due of anlm .. l~ :-Tbey.toe oleilMd (1) ... ulnn.11I withOllt bone • 
.... : ~ or (1) allllDilllalll tht do not pn&s088 any blood of ~b.eir own W '0!41 ..... 

.... it ~ or (8) at numbering more tha.a II thonund I. a palmflll, t .... tniouto in aiu., 
01' (4) .. Dot 61.811, eruabed. or (6) .. comprehending all animal6 up t.o 1JI.o lobnelUllon (In 

theanimal g riN) '"'" ~ '!.~:-)fahAbh"'ya :-4-1). 

S",rvw. 

SQIJZ'IIta mentiOIl8 fODr gffir.t diviaiobll ;-(1) SoIU'VflilD;~ OOI"Q of moiatul'6 and h6&to. 
Thi. diviJIion ill mentioned IIrs!., u Dalvana notas, boo.WIlI lDQinurc and hoa t are oHaontiJI l 
facton in the generatioD of a ll furma of lUlimal life, ioeluding tile eloas_ t but follow, (2) 
JOffl'J"j f1., vlvlparotllJ 01' placental, (3) Atld"i«, oviparous, and (4) UdU;;jll, bur.tingo torth 
(erom tbe ground or perhapa from some previous unmanlfoat ahape, c.g., f roga, ooeeidlll 
ow,l Tho 8eeond, third and fourth oluse~ a re lUolltiouoo iu the order or their import.
ance. S~lMequently tbo order of ouumoration ill ehaoged :_ (1) Jarr1ylt1<', (%) Andg;", (S) 

Hrnoojll, (') Udvijjll. One reading givct< tI.c orde r (IJ B,-ooaja, (2) Andaja, (S) 'CdviJJa and 
(t) l ari,uja. Some commentators pOint ont that t he ordo r in tbe text (whaoover tbat may 
be) ill inoondod t.o jndicata the "rIler of creation \:Iy B.abmA • 

. SWlrnta mentions O1I. n, Vy,ila (c",rnivorou~ quadrupoda) a"d I'a ... (berbivoroua quad
rupeds ) 118 oumplea of Ute vLvil,arcus; birds, snake. and Snrilrip''' as enmplea of the 
o\'iparouH; Krimill, Kita~ and I'ipi/ikd. (wo rw~, insectli, a"t8, etc.) aa tlI",mple.\ of the mo il!!
ture-born ; and frogs and t ho cDCcidlll (t bo coceinella) as oxaruplo8 of tho auimals that 
• buret fort.b' (crupl;,-o or motamorphic ?) 

Lh,loollu. 

Dahli n", ~otes t bat the divisioDs aro really eross-dh-isio"s (~) and Intended i;o 
be Bueb, as t h.., natural divis ions of Ji va and al/ooies arc not 1111 exclusively ovjparoWi or 

..,Ilcltllliyely v iviparoWl. )for example, aroo"g blrda (.mw: winged a"imala), bats aud VaM· 

Ird. are viylparoUB (~~: 0IItIS'": ). Indoou V,tkilrti, are ~omo of them oviparoua and 

Home viviparous (~_ ~ ~). Amoug enakt'.'8, tho Ahipotdlrd., 311pccies ot 
. noo-venomona ()Olubrinea ana ke.l!, are vi.-iparoua (ovO-vi"iparou6 7). Among t be mOllltu~ 

born, there 1I.l'& 1101110 kiods or :Ulia l~:) which al80 lay ogga or bUl1t forth (from 

tlIo ground or pllrba plI 1roDl ~me previoW! uumanifcst sh.",,)-(~ ~ ~ 
..... efi~) . 

The ovip.rolla aolmala are divided by i'lu"ru ta into lli rdoi , IIn.k~ larifripu, eto, 
Dalvsna notes that the h'gri.ripa. includo hhea, alld Nakn ra. (~oa-bh with lIel'Ce teetb

" ".~:), a.nd the' ot cete .. ' eOmprebcada i;ol't.oise. and crocodilea (riIeon: fwrfitoI: ~ 
' ofI ...... (llfil1It 'I.pii ~ 'I!~ ... ," .. I 1IIfI'l)! The' 1Il0i"ture-borll' are due to the moisture 

aDd h_t either of tM earth, or of organiam~ (......,: ,-: ~,,~....-: 1InII:). 01 

tb-. tbeKril."u (worms) a rise from tho IDoilltUNl ofth .. (reeca ill the bowe1Ai"IJ"III: ~. 
~ .. q. ,4:-0aluoa), frolll flutrcfying delkl bodie" ~ 8W1ruta i-of. dt ~ ~. 

,~ .......trod .. """"'- OU\laratna, Ttl rk/l: -ruhtllya.dlpilcd, (Juinamatom ); frota dooOlll.' 

polling olU'll or milk '(1'.g., ~,,, ~ .iilfNtifdJ ....... ~ WII'W'!I:"-""~"",I~ 
-"..,.at.. NI/d..,mn"jIll7i, Ah"i/c.o 7, ~). 

The ~ elaN, Ki ra .. noticed amoDg tilo moi.tare-born, inolnde the 'OIIrplool. 
tH alI.-.potkd geROlllOM !aaect fQdvittdtl, &0., ( .. , .... ~~ ."..: J)a]vaua). Ot t4_ 
th -rplo. arr.e from CO'll'-'dq, excreta of ' _pee, 79f1ten wood ( ... ....,. ~ ... 
_~ lIot.lI1aq,. 1-4~ ) do aI.a lu.uota. .ItdJWtlaci ... Ch!ptu7. 



( no ) 
The ~b.It4 ol .. ,':piplH,U., an'" 'and ,Ute lite illMClttJ, lla lVllou DOte.. Uti botra 01 

iaOWtue aDd bea~, w _ell &oil 'of lI,g8, and . 0 net.ilal. ' bQl'St fottll froll! tho cro~ 
(~_ 1IIjw!r-J)alnna). Tilt! gnat.. a ad 1lI0000uit0e8 (~;)."' ahlo 115a117 
piKed amoll&' tho Ql oi.lt.ur&bom . AD al!4a (egg) ill deeerlbed ... oval, of t.h\1 f..rlll of " pal 

(llIucle,?)_.( .... ~~I!i-naly'ua. cr. Spid~ra, Kundali, .... fipoC it! ¥ilf -" 'In! 

-'"-) QIlh4Itd"tl'!p .. 4 8<1-,",I'Il, 

Jt lnay bo noted tbat tho OhM'lIdog!/,,1 Upauif'lda olu~iftos an;",,,la on tho buill of 
thelrwja (0\'011101' lleod). M t llroofold :- (1) ,tllOO,in. born of 91~gl!; t'l:) JilllJja. vlvipa",u; 
aud (a) Ud"'jjll. 8.a.,,~ra oXlllainl! th8~ t ho udvljja anilnal" •• 11re from vegetable o~ 

lalllll (~~"'" 'IIIIlI'I.~) which I! alao Ch:na1l:a,'"viow, 88 W<Ih"vo lloon. But 
oliUte 011.1'1. .... , Sanka." hoWl! that too r~," :.uimaill must bo il!olud&d partly undor 

tbo ovlp.ro~· and partly undor the MdlJij;<t (vogotablo-oorn) CbMS ( ... I'!i"'c'bi 
, .. ,_~OW"'.: .'~· Chh'nOOgy", I'ral)~thaka 6, J>.rt 3). 

Evidently the idro is tllat, though. vegetaUlo o rgall ism8 may pan oft" inw animal, 
thor<). e"nnnt bo g<>ooration without vij" (~eed or ovum), aud inMgan ie matter without 

.uti" lsood Or ovunal cannot g ivo r iso to :>.l1imal li(~. f>!\t.al1jali, iu the MaMbh"~!I" (ei,:",a 
160 11.0.) 1UO'ltioliS the oppO!lod view, wllich l.o'd~ th" t n(lt (lll l,y ani,n" l orgll"illOlll but 
&.1110 Yo".\"et3.bioorgani>f:n'l, e.g., g .M,",S. grow 'rOIIl ;'10 ' ;;<111''': ,uute ~, Tho lIur ri gr:r.ss, 
for el.llmpl .. , ean g row'. Gm doposits ,or tile hair 031 g,)~t~ aUlI cow,., ju,.t a8 scorpion! 
are seOD to dovolop OI1~ or oow-dl1ng. p"t"ujali "Gte .. , tl", orthodOK S:l.nkh)"a-VudJ,,,t .. 
e:lplauatioo t hat t hese llor .. not ca~c~ of growth (or tr",udor ru'tiou) hut motely 01 oomiug 

out (~) """. itI"'"l .rM -rn "'~~~; {~ w i d?i III~~!II' ~~: _ Ndhl_ 

hb"ya, 1 .... -3. 

tioo 

Til .. D;plllr9 ,1"imal. i" 0"",. .. 1.11 and S",,. .. ta, 

I n noticing dill"e re nt kim\" 01 m~t for d ietary purpo.8l<, Cba'aka giVCd a dauiHca· 
of auimal" (ma.' Qtlla.1M and lJird~) Which h",~ 0,,1y a [lucUc:..1 {tburaJ ,uutic) ~ig"ilic,,"oo, . . 
Tile dio~io v" IU<;l or tho Ik. h or any ",,,im .. J _,,~ 4lo!lcoiveiJ' to (\ejlelld mainly 011 iUi 

h .. b;ta~ a nd lllooeol li to . Diot.a.~y a"ilO:..1 . (",,,mlDal~ aud \.Iirda) weril acoo rdingly dividud 

into olght cllll!A<.l~ !~ ~) . " " 

(1) PI'UIIIlM: c.rlllvor"u~ a~ well "'~ no"-car"ivorou~ (C .... lrral)' ~,i), cOnll'robeodi llg 
laod-q,uadruped>i &lid bi rda ~h :..~ f .. 11 on tboir lood wi~h ro rce, 

{S). Anup!J , animal8 that livo in m .... ,hy or wator.l...ggOO!,,!,ds or gra ze Oil riv~r lIanh, 

(8) Bh"aa!p or Vj", .. a!lu, ao.imai~ th .. t Jivo iu ulldcrgwuod holOll, 

(4) Vd; r .... Y", "qlllltio IInimllls, both frosh·water a"d OJ?OIIn;c, 

15) J nl<lf.h.o ra, .. mphibI0"8 a"im .. I .. , .. . . 
reI J"I«IQI4, animal, tba~ live j.n dry and olovatod. ( hmy) J''''g le lands. mOOitly IIpooi.,. 

of'deet. 
(1, 

<., ..... 
V"lciru,..-I1irdi that ~cattor ~h"i~ tood ill picll ioa up, and 

P~t~, ....... 4;W piere.; Or ~ut their tood. t WUra1,8 ... nd f.ul,*) wi'-G tb. 

lI'I the cb .. pt.eI'1)1\ artiolOll of diot., S~t"l;i'" a ,raGtleal clllo8li1lca.tion 01 ( ve"",", 
'brat,<;!) anlm.J. fa. die"".y pUfpOlleli. AlIilllw $II. .. ~. 11.04 • place ;" thlll diflta .,. .. re ..... t 
divlde4 hlbct t"o ~Iaa_ ,-(I) A~"", "lIi,naJa that live iri rna .. ,. .01' , w..tar-Ioqed laD:d 
(m'i.&.~r); (ll)id"llI1t.t, aDieala th~ live 10 dry (billy) jongl!lland. Tho ~hp"" ~ 
dl1'tded. ~ fl.". claMea, aed til. • .lA\IJl&S iu.to ofeht. The tb.ittooe,q ,e~,aN ...... .. 
Nfd aod .... ~n14,ia.1.i.oot.lou ot' food and"ba:bit.at; the,. &l'e 1<»- ~""'" , .. ~ .,;. .... 4 
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ander IIllt conentlonal (or Utlfk'l14' elan .. ) (~"" "PI! ... ~'II I """",. ""'.-.. 

~.....n ~ -.. ~ ~ ~DaIVl na, 9utra9~h'D" Chapter 21). Theae thirteen 
ol .. nee at dietary animals may be enomerated as rollo,," ,_ 

I. Jofnllll'a anhuala-J""uM1". Vi,/rirR, Prolwtkl, GuMM!la, Prtltdhu. Par',u:llllriiJQ. 
Vilt l4JIQ and Grdmya, and 

11. Anupa anilDar8-Ku'edl~"'!, P/o.,a, K ..... 8/hu. Ptldilltl and Mohyn. 

Of theae, tbIHMt.!lU~ (flahesj a re divldod into two grouP3. freabwater (lit. fi"or-water) 
and IM-wllter fIIIhes. "monK tim ~ea-1l8h('8, tho TIm; Rnd the TilUingaia (ood·n~h or 

",h.t;lell? ~ 1Il'(II! flditt"OlM"'" """"':- D"lvllna) find " plaee, as "Iso tho mtt,wl'G, 
(ebarll:-fl·~;-nalvlllla). 

The kOla,llt" (Hving tn sl,,~l1s-moIlD8e.) arc diatinguished r",m tho IMtlyall (1IIhell). 

In this eta6>l are enumerate<l llwkh ... (<'onahHFlra), ",wid ... "" (~m~ller con(lhifera), . "Hi 
(peul mus$ola), ,am~~I ... (Helix) witll III.ina l Bh~l1 (~:-Oah'anll,) ,,«III,,, .. 111 spccl~s or 

UolilL', according to lIoml) (~~~: 1)1I1\'lInn ), etc •. J)alva"" 8l1l111 oodl"o, ja,,,, .. /cll, 

and various SPOCi08 or Helix (l,fi: ..... !R. .. '!.~ ~ '1'1"'") 
1'he "..iditltu, " ftu~tic ani"'lIl .. h~"i"g pcdal {or long clo..,alj app~"dagel!,eOUlp.i8e 

the loll ........ (oval or ol>long-flhal.6<\ to rlolf(!H, ttlrt IOlJ), tho /cllmbr.i ... ,. (c rocodnes, eOiydo
!lau r ia, reptilia) tho ka"k"la~ ( .... ltill) .nd l.>Jllck cra4«, e r"Riacea), tlto ~;.lImlll'fl (a speoleB 
or the TlIllpllloidl'l! cettlce<t) mn~""lar, wltll a sharp protrudi"g ~"out, br«t.thing with tho 
blow-hole o"t 0/ er.;' ",,,t rl", prohably Il dolphin, a8 the long do .... al lin waa talocn to .- 8 IIO rt 
or podal ~P I>lmd&ge (~~~: •• ~ ~ t."~; "'1'~ _Dah'lIM). The 

ptidi'''u do not reprt:'fICut nny natural d ivision . 

Ot tho other A .... pa animlllH (:II}llatie e r amj.hihlous Bulma/II), til .. ",,,,,.18 (Ut" floating 
on tho water) repN}.';enl. a c1a!l~ ot hir<1~ 111.(' Xat:ltor"~ lIml t.ho ar.~II"t"res) flxemplillad 
by geese, ducks, cranes, &1". 

Tho Kulecbaro. a.re llerhjvor""q .,,'a,lrn po'l~ th.1t t reftuent tho banks ot ri vel'!l and 
ponds, and comprise the olopl".nt., the rhinocero~, tho (i"'1U!J<' (II". !I'''''''". j, t ho buft .. lo, 
.. ariouJi spcclos ot doer, &~'. 

or the land_an imals (J,j".'I(,I,,). til.",' or tho suh ... dl .. isiorlll f"Ol)resent biTtl~, aud 
live, mammalll, ,(,ho 1.1I.n<1·!linlft (lJ"<) ( I ) the Pro",,'''' loiNls. hlmll ot proy proper 
(Raptol"<'"-'!), oomprisiug tho vnltur<:'II, kH.os. hawk>!. "wIll. &0. (Chllrakn's Pr·"""hA Is 
• milch wld" .- IIlu,,) ('1:) tbe l' i./I/cil'tU, bird~ th,t ~~II.!.tcr lhei r ro<><1 in pil"klng up, 

Ilnd (~) Lbo l'rah,da. , hlrds t ha t pierce O~ t<>r",cnt their f()()(l Urui,"" or w<>rmll) .. 1th 
the t.cak. Tho last two ela~~('" eoml'rehcna. h"twOl'n t!!<:lUl the l'a8'''''~~ 1proper' aud 
lIO-CaUed), tho Sem'IOtt., tho tl4l .o,·t~ and the r"l~ml ...... 

The remllining tlvo cl~ at Jd"9II'n.,nlmals am ma"'maill. ",th U'e exception o( 
IMIvenl ~])ecle8 or l'ilelnyal, which no ~ptilp.ll. Tho I"hT',amrilllu 1llrborea lllnimslB) 00,11. 
prise the apes, a loths, .~'luirrels, a" aleo IIOme 01 tho roptil~ and carnivora. AmVII& the 
Pnr"fill'lrlg<l8, tho Puttg/"'''' is 0 kind of troo'''at g"'ing ORt a " nngent oo:Ion.l': t he modfll.-
1IWti/ra ud the Uriilf(udYfJrn. are at'bol"elli lI(Jdonts; Bnd tb. A.· .. .,.I\a, III a spl'ciea of 
cow-uilf!d monkey (viol6.naJnna'. The Ja"u/tti/u are wild ""i'''IIIII, horb,mrolll quadrll_ 
ped8 that IU'8 st,,?og-legeQII ulll qlJiA!k·footBd, coml'ri~lng varion. spec"'" of deer and: 
.... lop6ll, 

The arftM!JII' (lit., l","inC ill tJr abollt villages, dom.,.tioated qu.drllpedt) OhIPriiteth. 
bol'll8,.t.biI IIIul .. , the M~, thE" c.PlleI. the gnat, tho.8I1.aep, ·&O. '('bey ara '&QI)-cJlrol~ .. 

. -1IIItat :~~~ tbe eanlvol'{llUl qnadrupedlt·(--._ Sgaruta, ...... Chan1ra), &me .. =""'~~1a .h~ hOOt8 are notolov.",,"> (~"'~ ..... ,-w, ,.~_ 
.J!. 
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TIte a.,uM1/lU aN uaml'l'Of'OlI' qllDod r npedIJ (~) Ihill, III natural Caf'8/iI or bullo"_ 

rhey (lODlpl'iM& the 1i01l, tlte tigor, the woH, tlte byetl&, the boar, the panthor, tlte 

oat, th .. Jachl, t ile mrigeua' ..... &C. Tho urika (wolf) ill deOuw as .. dOIHilF:e animal, 
8IDall-BI:ze,4 (io e<lmpariaoll with tbe Hon and tho tig(lr). By tlte eat, h(lI'fl, wild cata are 
meant. The mrigellllrw ill dQllerib6d. all n. Jackal-lite "ninlal that IF: ill~ deor. 

Finally C0IJI8 ttl., VilC8(I!J"1, nn;",ala that live ill lIolO!l 01' borrow, oompr islllg varloDi 
lIpOCiell ot Rodents and ["sective-t,., and HevoMI specie. o( Rep~ile8. 

Snake. iu N<1g1irj1llUl. 

Tho Analres (ophld;)') ara ""poeia1ly noticed "1' fluunt",. (N'~bjnna in the chaptel'fll'flla
tin, to Toxiwlogy. · KaJpnotha" ... , C1"'l'tor 4). il'ivo rlitroront gOIlQr. Or ramiliC8 a re lIotioed, 
at which one;8 nOll_venomous, and tou, vonommm, including ono "yl.ori<l and t.bre.! puro 
or onOllled familie~. o r tho I ~~L, (tl ~ho Vrlru;/ta ... 11 (~ ..... , "f'I,~. q~~._. 

Tripudlalll!, Naia HUlIguus, O"llIlor;,I.\·) are 1,0 .... 1,)0], ~wirL ill tll(,j r movemont.>!, dinrnlll in 
tbeir babitll, and lNl:r.r Oil tbeil' hO<lUR Or their undies tho "'.rl.:.'1 I)f Chariot wb~~lB, plougb9, 
umbrellBY, rhornb~ or cros, - ba"'l ~', g ... :.d~. &to. (i) Tho """Idoli (Viperaaud Trimorcsums, 
Vi[ICridte ?) are thielr (t'ft: ), ~low·mo\"i"If' nor.turn:.! in thoi r hahit.ft,:r.nd bear eircioR or rings 

on t.bo ""'ly ( ....... ). Char:r..lra. .~<l<l.~ ~hat (lolly""" \vit!lI)uL hoO/l.oi. un ll.>yimo.h alSQ aro 

without hoods Imd Iloetnmal , and hon . sorio" or dnt~ nr mark" ami are often of variegated 
colOUM 011 t110 uPlie. par t>! and "ide'S ,Colnhridm, BUIlgarn" Callol' hi.s, l.lryopbi$, &e., ?). 
TIVoutY-1!ix varietio1< are namod o( the first, tw(! <or tho RCC"'td, ami tlln 01 tho third. 

Of the Ni"ui(!o"', non·venomou~ SII:.I.:"". t,wolvQ v"riotios "'0 ",olltiou(ld, illc hl<l lntt 
BOidte ..,... and tho oolumb,i ne llondr(lphis . ('lilA) or the VRilcll'~"'ya (bybrid) 8Dakes, 

there are ten var ioties, of whicb Lh reo are l.rllll.uc ..... loy tho IlR[ i)tl or cortaln venomOU8 
RpeciC8, and SQV6/I fl,rQ secondary dcrivat.ivo (orma:. 

1'ho VQ!I;kil ..... aNI mo~t dM<lly whcR yillIRIl;, the "'«nd"li. when lI.iddlo.agetl, tho 
n..,,,inl<ll., whetl "gO\1. Thoir llOU!ons Ml~ "iftcrOl,tly, and "" olabo,at;., descriptioR 
ill eivoo or tho action of tho \"0110111 or "!lor.h or the throe VOllonlon families. 

Stllllerl in tllr P"r<1~al. 

The nlla"i~!I" P,,,~I ,,,, gll'e$ tho rollowiog o"lditj'JII,,1 information. 'fhe Srig.18 (Na!,.." 
OQh.b r id.e, Rnll.k68) copulate in th(' mon!.b of Jpl;It"" o . A~ n.~l" (liar "t Jun ... ), i/."tlst.ate 
dQring tbo r.liny lUonth~ tbat lollow, and bring fo rth abollt two ln Ulul'I.-d and forty eggs 
In tho wonth of K,irtilca (Novem ll<." r). Mo.~~ ~r theao are dovoured hy the parenb, hilt 
tboso that al"() loft bro:l.k forth 'raID the Hhe!ll1l "lion! two tuonths (or DUe mOllth, ac~ori1. 

ing t.o the AU"/p""" ",). 

Eggs of .. goldoQ h"o liko that of thc (rod) Dower~ ot the Cllfotropi, (ligant"" 
(.,.......j;I.,) pl'OdllOO msle young ones, tbOBO 800l()what palor lIod o r an elongated 

ovoid sbape ('""*tHh,,! iloiojlf\JliIj' i! bring forth femalo HualrO<!, and thOBe of t he 

hue or tbo ~I!ril'll blOJliGm berm:..phr<Xli(.e 00008. /ly the !leventh d ay lhe young 80ake, 
tum G"rk; In " fortnig ht (or twenty day~, ~ccordi"g t.o anotber aecount) the teeth 
cODle eut. The poi80n i9 lor mod in tho r ... nlf8 (~) in throe weeks, and 1.>ecomee deadly 

10 the twaoty. nfth night. In 8il' IIlOntblf, ,l/rfa~1 8bed ~he8kiD (.,.".). 

10 Olovlog on the ground, the folds of tb .. sir In on tbe undel'"8Qrface altel'llately 
expand and GOntract, appearing t.o put ont IIId draw ill One filament-like l egs, abont UO i.u. 

number. Tbe jointa on tho skiQ (ReabIJ or 8Cllll>ll-~:) are two h1l,Ddred aDd torty lD 

Dumber (~b"p8 the 8l1b.caudala Wilro not aou.uted). 

8na1t.M are ktlled hy -moll, munaoo.ea, pelt.OOOk8, O1Iakol"U' (a tIJId otparttid8'6)t 
8GOrplnn8, beaN, oate, , fUI the boof. of <)xon. &leaping death t?olll. t.AeBe err.emt-. • . 
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Ha,fI rna,. liTe lor a b,lIll.drad and twenty ,earl. Tbe term (lJ life of the 1l0000-"I'6D0IIIGU 

'lIllre ill s.bOl'tn. abollt sevent.,-he y .. a.a. (B~"viW" pqrtf~a ...... ). 

Tile A!1"ip .. rd~a gives Iho tab ' numbor oft.eoth (of" Nip) lIS tblrty_two; of whldh 

IOIlr (two all eitber lido) aro vcnomOUb; lib., K,il<ll'lit ... a nd Y"madlltikti. wh ich "ppell r 
to be the n~lPeM of tile (anp,and Kortili and M<lknri which _In to .. Und tor two hard 
(muma,,.) tooth aooolllpaoJing the two fangs (cf. I.bo Cluuaka-Drldhavala, OIiI,.iI"'
.IM/Ia, XXIlI, ~ ~I. 

Urwi.""ti', CI«$Ii/k .. lu)II o/.himab. 

A more tborough cla.,illcation of animals lIS found jll the ancient J aioa work, th" 
Tat/wdrtJradhigama of VmJsl'ati, " "";el! tile J ailla chronologica] 1i,1I enable U8 eo allllign 
with g~at probability to tho fon r th n, I1fth decennium afte. Ch.llt (oire" 40 A.O), 
Umhvatl's cl.""IOcaUOtl ill " S.>o.1 ;"shllllC or daM,i~cHinn by>!eriel>, Ute pumoor of Ben

H('It Pl.>8Scs~cd by the alli tn llll.ocinK h l"'n 1o <1"\erminc iI~ I,hel> ill the Hcrie~, Perhal'l 
only sen6(l$ actively rlctormining C he lire-habit", we .... ' ,,0IlntN1 . 

I. First como animals with Iwo ~cn>K'~, vi:-.. tone h (,,~ ev],lcnClC<i by contraQUlity 
of tissUQ) and taste (as illvQlvcd in tho 1i<'lc<'~'''n ami "'jedioll of food). 'fhis <1ivision 
eompriBM-

(0) Aptidiku (Vcrme.~ withont laloral "l'I'OtHi:lge", Scoloeid,,). 

(b) N"puro:ht, (Ring--l1ke, with pemlanUt, V<.\rl,,<''S with llllltCblU<JP.Wd lal.era\ "'l'en<1-
agee, AUllelids). 

(el Ga"'!"f'iidt. (Knotty-log~od, Arthrnl'oo", ;"eluding Cru8~cea,lIlyr; apoo:l, .!'cl. 
(u; Some form" of Mollusca, c.g., R""klw. (Couchi(C'r~, Lamellia I.or'"llch;ab. '. ,sl,Hlk" 

(Pearl.mn.,se!. Lamcll;a ur3IH.>hiat:o),alld .~IIl>,bllkll (lIdi~). 

(e) J<lIukli, Locch08 (Anllol;<is) . 

II. Ne1~ come tbe animal" with threo sense>;, namely, ,;mcl1 ill :uldit;on to t he 
["""ordial aO/J8Cl1 of loucb aml tast.:. IJl~·oh·c<l in thl' clmtr"ctioll "t tiHelUCII "nd t ho appro· 
priation of food. 1I"J"(l :llso wc!l·<ic \ ol""",l :lnd ""lh'" I!""""~ alono WOrfl p<.>rhall" inlood· 
00. Rudinl(lIltary or ,lOl'mallt senal>.'! "'<l'O llu t ""'"kOlle,l. Thi~ <iivisioll cvmp'i~08-

{oj l'ipilikfi (Allb, FO'lUicid:,\ Hymonoptel"a). 

(bJ Rohi"ik,l, rt)d ants (I'ormit:idre, H.\"IIIClloptcra). 

(C~ Uppcl<ika, KUlltbll, Tllb"ro/w, bUgH and fle:\s (lIe""!>t",,,, lIC'mimot<t.hola). 

(u) T .... pus([vi]l'l :oml Kurp{r8ll'l hikll, eucun,\x.'t aud coH.OIl wcasd .. aud \ice (A(ltor&, 

Amote.oola \. 

c) ,sut(lJ>(ldi and Utpl.t(lk«, SIJling·tailll (Aptcn, Ametaloolal. 

If) Tri~lIp(1tra, Plant li~. 

(g) K4Itha-Mroku, TernlilCJI, wbil.u ani.>! (NoUJ"OI,tcrll, Hcmi·mdahulaJ. 

lII._Then cnme the animalB with (011. wcl\·dlwc\opOO and ;>clive OI<)n-. i.t ., Bight, 

smell, tasoo !Iud toucb. 

Tbls division eomvri/ICs -
(0) lJ"romnra, Varnto, aDd &irollga-BCOfI, Waaps :Ioml UornoUt (KYIDonoptora., Bolo

metabola). 
(b) Mak,lk. , Pottili , IIp-u.m !lod l'tlaoiaka- Ii'Ji<l!J, Onate, Oadlli~ aDd MOIIll.o.i~ 

(PiptMa, Hoiometa.bola). 
(e) Vri,cllika and NaudY"vllrta"':'Scor(lion. :!oDd Spider. (ArachnU1&, ArtJJ.f()podal. 
(6) Klt.a-Butt.erlliu IIlId Uot.lu! f.LllpldopWT8, Hoiomctabol.), ami 
(e) Pat.allp-Or_hoppe.n and Loell.ts (Orthllpte.a, H~mIDlet.abola.) 
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IV.-PinaUy COble tbe "';111&1, (1Jl.1.1l and the Tlryyak-yo,lia) ",Hh Ove .ell-do1'elope4 
aDd acti .. " 8e1l-' Omitting mall, tbl, divleion c01rlprill6ll

(a) Mateya, IlJd.llII, 
(II) Uraga, 

(e) Hhujanga, 
(4 ) Pakti , bird!!, lind 
(e) Chatu,pada, '1uadru \lOdl!. 

Uraga aod Hhnjang,. in popular UIW moan rept il6ll; but here evident ly Bbuja"I" ill 
taken lo wean ovipal'Ou.', limbud aoiu.lals (limbed . ""We! and batraclilaos) and IIot ere .. • 
turea who!16 1II0YOID(!Ut9 III'<) erook<.!ll or in th.., (urm of 1& bent bo"'; a ... 1 Ura!;:" atanda for 

apodal " 'ptil""" inciudillg suakos iopbidm). 

It will be 8000 t ll .. t the nrs t throo t1ivi~ioll" t,,11 undo. the Iuvortcbrala, and t be 
fOllrtJi;8 idontical with the Vertour:.t.a. 

Tbis lastdiviaiou (tho Ver tebrata) i9 aulJ·diyidod 011 • diftol'Uut b""i~, "i.~ tI.,e mode 

of f'OproductioD. The aub-oiiviaiOnli arO th roe :-

A. -Alldflja, 01';"a1OuII (Pisces, ReI,Wi , and Batucbia), c.(I., S"rl'" (Snakes, Ophidia, 
Reptilia), Godlla (Varauidl(). L i,. (l. .d~, Repti li,,), KrikaldStt CC bamllleOM, Rept ilia), Orilla
UOllitu (CQID.!Qon Lb",rdll-L!lC(l r tilla), M"Wya «(>jSC08) K"rma (Tortoises-Chulonia, 
lWptWa), Nukm (CrocodilNI, Itcl,till,,), Si~llIn'ira (Oul(>biu or J'orpoi,e, Cetac03) nntl Birds 
proper witb tenthor wiugs-tbo Lo","pok, .. pak1ia, 

I'Ol'pQi~ BS are errOIl&UulI ly put hora boiug r0311y vivil'8rouB Uko other cotace~. 

Froga aro uot mOlltiolloU in this list. The omi,,~ion ia strang.... l'orh"'1'8 (aa iu lS u5rULa) 
troga wore boHoved to l>o VduiJj" (oruptivu Or motamorphic) nud not "'udaja (oviparou~), 
But SU8ru ta mell tioDIJ tbo trogs arter tho lJ.uadrupedal tlllll contipocdal Reptilia (X.u"'VrI, 
Godllcl'QM, (Jalu(I<.>lika MId Sutup, .. H). 

B.--JuM!)uja, mBmm:llll born with p\~"ta, includIng all mammBhl othor tb.an the 
PoCOJa. (8ero Ja..a!)'liu i .. UBOU ill a r<)strieted ~enJKl):- (1) Man, el) Cow, (8) Bnftal", (i) 

Goat lOud Shoop, (5) Horao, (5) Au, (7) Camel, (BJ lleo., (0) ¥ dk (Oil''''''''''') , (10) Hog, ( It) 

Bos OBV"'U~ (Ghoy.) - Ungulat ... , (l2) Lion, j UI) Tigor, ( '4) Uoar, ( IIi) Pabther, ( J5) Do;, 
(l7) lackal , liB) Oat (Oaruivora), ow. 

Tho !l.peB, thong h not 6xpr0/l81y montiolled, are ablo to bo iuc\lIdod. 

O._PotClJa, a ohuls of pl.lQcntaL mamllla is comp~illing tho Ileciduata 'i'l ~h tho 
exeept.ioll ot Man, tb.e Apes and tho Carnivora; -(:.(1. S(ll/okn (l'Ol'(lupine, Rodeutia), Haiti 

(Eiephaut, ProOOllcidea), lJ ..... vit &lid Lflpoka (Hodgehog>:l:lud other Cl'C<ltUteS that lap np, 
l uootlvora), I:ia.a nnd SayiJca (11&1'6, Ra.bbi t~ tlnd Squir rel, Rodentia), Nah .. /a (lehuoumon, 
which tbough caruivorllll8 i, SUPPO!OO to oomo under t ho DocidWlta),' Mu,i/c (Ioliee, 
Rodoutia) &od the IJll4rma pak", P<l/cfil, Bo-caUed birds wit h leathern wing!! (B&t8, 

Chiroptcra), c. (1 .. Vulguli (I<'\yi ll.g Fox), 1'''k~iuiMkI (li'lying C&t, Micro-Chlroptera) 
and Jalu/cii (appareuU¥ meaning blood-/Jllcking nats or Vampiroa, thougb ,t hee atil 
acaJ:'OOq 1000<;1 io t ho ",ld world). 

Tbe f'<Itaju ellOllll thus co,npr iSM tho following Deciduae. :-Probo.cidea, Rodent!a. 
InflOCtivora and Cbiropt.era. 

The term Putaj" ill int.eudod 1.0 ~igniry that those a ulmals .L'6 born without t he 
pl.aoenta whlcb i~ t hrown 011 "'" au alter-birth, whol'QaS .neh of the JOniYlljal M are DOt 
htiljo. are bora with tho placenta .. ttacMd to th6 embryo. Bilt it 18 uot 11M,. to 6:1.plai.n 
",b,. mall, tJr.e ApllIIand tho O .. mivora shoDld uut also be fflekone d .mong the PotiljlU • 

.... \~ .. I fitcftftJ.l(\od tiHttRfl.d "lClilI"jlll ~ "~R\...q"4 .. il1, ~""''' 
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.. , _, "'t.., "",<!loci ~~~ 

.. (iii(l .... ~fi4a iI .. l': I firfjftl .. t.I',,"'-~T-P.JU!( • . ~ .... h4ifMH-
1(ltN4!t(QIW;;Z .. qi .~.~fft1rf tftAI MloH"i1m.Tf.Ir I "1IR~""~'ilfw· 
~-.r- i al~'tI~ • ..o:Rf.nftl(t ~ mf .. (Mill'II ~'~ I ~ .. fiII_-
~~ ... '" ... "'Jl_rlnRilft'il'i~~i(, .. 1 ~.. ~~ ........ Iilc ... 'fin I (U."~.v.ti, 
T.ttnl'~h'dlllp !l.' Ohap. II, Sul fa 11 ). 

"'!p,.,1 ~-m.,"~~' • .;pT ''5R~~.(9'{ .... .,..'~~. 

JUnV-&lrachi(t .. t'll ~ wf~-fiU1lI·'l(illfa.I~~~-ItlU"i(ilfi'lPll 
~ .ii ......... I·~-'CfIII'~·tpt~';//·~·~-A'[{~G ..... ~I_. 
~~~.~~;n'l: ..qqr, .. i • ~ ~1Ip-~-, 

"11(71'101'1 t. 

RI£-OA I'I 'I' ULA TIUS. 

Tb" &nl'iol\ l lllodIlOla8llilleation ot animalx, ;oJ! gathered from tllo I.lIlhoritie. men_ 
tioned allove, milo,. be br iany &luulQl.da(l(\ t~lI. : --

A.- Ktl«iroJ" .. t.u, booolo&8 and witiJo!lt <""-'J t.lood. luvl'rtclJrll ta, divided. into 

(n \ A!>",uij(1. 8 .... >: .. a ll y SI'lo{'ratcd, t.,_, the Sl)~('('j .. , bo~n or mol.tuN) alld hoat, a nd 

tho Ud";}jll t\·cgot.a"I~born. e.o .• the cocc iD<,IU a) ;"ul 

(II) ... YUll iJII, 1I0111:111y g('ln('ll'llt.o.'<1, t.II., ~hc .tllduJ'" o>'ipnouH. 

Bu~ ",me are both :I_111a1l1 and lIOu&lIy geuentod, l.uini lIotb h tdllja. and 

.t . ldl1jllJ, 0. Udvijjt1l LIld .tn.dt.ftll. 

Tbo K,II""'i""!'" (hn'o r tcb rata) eOIDptllo-

(I) tbo K"'mi. ve.!UM ; (u) .tJ"i<J.ik" . without lale.al apJ) ondngcII (M, 8~>olecidl), 
(b) NLlPllrtlM', Annulld" (a l!,l(ltlon), (,. ) G,,"Jul.>ada., Arth.olwxla (a aool ion). 

01) tbo Jul,,!.,b, I,oocl.e&, or wbic b twol"o IIIIOei08 ,ore ",." er ibed, elx 'enomou8, and 
lib innocuoM (cr. 8U1,ut,a'1l c&roruL d~erivtion, 111I1""lhi'''0, Chp, U) , 

(lU ) Ko'(Ulhtll, abollool an imall, lome 10. n,.'O 01 moll",.ea, t.II., the ~·ulI.lw. (Conch]· 
'el'll), tbo SII!.li!.a. (1)Carl·,lluaaela), the l)"",b1r!.". (11,i . al'1lbll.l lod, UvUx), t be 

Vod1kdl, etc., 
( IV) then the InaectB typil)cd by tho Anti e<IIDprising 

(II) PipiW"f, JIcAJ,i/r4 (Ant.ll, ltymonllpto.a). 
(hI Upnekik4, Xu ", lhu, T"h''''o ll" ( buga I.od 11.;05, Hemiptera). 
(e) Cuollmbe, and oott.oo 1100 IApwra). 
(d) SnlapAdi, UI,>alnkn (Elpdog· t.&.Ile, Apterll. 
(t) T ... ~llpatra, graN 01' plADt lioo (Aptera), 

(/) T~,,,,lI t. (Nouroptera). 

(V) JIlICCtli typill.td by the Bes;opod& cOfllPN\ol-

(n) Bh.ral'lll',I. Vol"lltn , 812 1'111111', BeCIl, ..... p8 and hornet.l. 
(II) j,tIl/l,ill4. 1"10111114, D~.I(I, MOIIG",,", F\iell, go"I_, pdlUM, and _qllltoe., 
(e) Vriedlikn .. Dd 1I'01&d¢uarlo, 800t'pMlo, .nd ~Idera (AraelulJdt., Al1bropocU). 

(d) 1Cito, ButlAlrlllM &lid moth .. lind 
(e) Patel., Oru.boppf.N &lid 1ocQtll. 
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8mlrota.Nlgbjuna 11._ al][ varietl08 of anll, Rill varieties or ftieR, live nr 1II01Ml1I 
tnea, tinellldlng oue marino and one mountain kind), etgbt var;eti<lfJ of I)olapadi. (eoD~ 

tlpedu), t.hirty V\lrleUt'. ot "corpiona a nd IIht<'CII 'ofoospidor. · (Ltlt.U). Of tho Kital, tbe 
glow·worm .lId t he Tail"",!a (lit., oi l • ...,orm) .,., said to be 100'1;110118 (phoeph(lmseent, 

(d. R<lj'lII~ntu wfildtiCi!t). 
B.-Tho Tir Y!IOkyoni &oimala, IICxUBlJy gouoratod an imal~ other than 80eh of t he 

ovlpan all a'e included ondcr tho Kf"drnjnlilu, in other wQnlq, IICIually gcnera.t.ed 
&II'mal. p08l11lSllng boDO" and blood- cDrrll>! ponding to t ho vQ rtcbrata.-eom[lri>lo the 

-following c1 l11le:es":-

I . A'l(jaj<l, oviparous: · 
I,,) Tho Mat'!I"$, lI~h"". dh-j.lod jilt(> river-water f\~lIc~ and 80:1-111111"". 

SUllruta. "am,,11 c)"ven ~p(lel<,.~ or tho h.Uor. The' Tim.' (c(){l.lI~h. whalo) is 

r eckonC'd as a sca-lI~h. Til" Moku.n (Mhark) l~ al~" [Ocntionoo , but tho 
KUI''''''', K~mbhi",u and Sin"';;"". (torioil<Cf<, OI'OC(I<ll108, and dolpbine) are 

cllc lnded frolo tbc ciAA/!, lUI a l ~n the s.-.-."allcd aboll-lish, I",iog placed 

.. ",ollg tho padi,.,,~ alld tho KOIf(l~lha5 re"f,ootivoly. 
(h) The 1I .... lI"s, ;)pod:.1 rcplifllfl : -includj,,~ tho Sa ' l'al> (Ilnalr.e~, Ol,hidial. Fivo 

... l "-"'!NI of 803\reo< ~,.... montiouod, Ono non-vl)nornous, thrl)o VOOOUlOllll, and 

ono hy b. itl . Eighty vari('ti08 of SnakQl<:'M nl\,ucd, hut tho elassiftcRlIon 

i~ i'MOd on ~upcrflcial cha.act.Qr9, I·.g., m""klng~ on the JlcalCll, utc., and do 

not touch any anatomica l pN"liaritie~. 'rho pathologica l ohscrva!io"s 

rcg.uding tho di8tinct actioll or ~ho p<)illon" "r diffetcnt OrllO"H ~ce'n to iJo 
good. 

le) IJhuj<"I{/<'~' nvil'a rou~ anjmal~ with latoral, pc,lal "l' lm'H1ag<!~, I .... th RCI,llIOll 
and llatraebians. Many of these are 'JlIldrupcdal "nd n\'(l-c lawoo 

~: 1Iilo!I:~: (Dahana,) 

I f lt":''<lti.,,,~, 

1. 0"o1J,,;1, (I~ih"g"Jik" ,,,,d I\rik.,I" ... , (Varant.1S liza rd .... oomO,OIl 1i~ards 

and c h:uno\cons ), HlI$rnta " :101<'S four ""rlctl"~ of tho K""".,." III 
~l'Qcl~ of ehamnlcon -liko 1i~ardll -(d, LadY:lJ':I"'\ fJuoled fly 0:..1-
vana, Kn lpllfM,,,,, CbllJ.hl r S), al~o ()b.: varlQtie~ or (Jnf"!I<'fika ('" 
61>ccica of lizard,~), ami fin' \'arietics 01 CadJ'erokn, VannulI-like 
liz .. rdH, but "maller in size. 

!!, K"..,n, .. a nd N"k .... u,tnrl.o i.ca ",,,II Croeodilca (Chelonia and t:mydCHIauria, 
Re].ti lia). ~Hne sl,ueiC!! or tho forme r ;,ro on.l, ot.hcr!l e lollj;ated 

(~,",~I(I:) 
S, oSi.,nnUf'Cl', the Dcll'binitlro (Odoutoectc cetacea), 

Snuut& rue'ltio"~ the ftogs (Vdvijjll, erupti ve or lD otamorphioJ?) d ter tho 

q uadrupedal Iud centlpoda l Reptilia (K"""toO, a.,d/Jerak." Ualo!J(l!il<" 
a nd SIlllIl'uo1i). E ight ~ IJOC ie8 of froga arc named. The ' roge are 
uKJllalne<l by t he mytbologi~t to havo ariscn from dirty wate r 

In tbe .aillY aellAOn, ...... ~ "": (i'f' ~) ~ _ -
d. Jlalvana, Kalpll.tM"", ebapteJ' 8. 

S\Wrul.a'e J'Udioo. (aquatic an imale !la"iug pedal or long dOl'8JlI append
agea) Ire a oor,,,ealionai cJau formed for practical dietary pllrpotKlfl, 

aDd ineludo (2) aod (S) aud al~o the bkatas, craba, (CruataCOll ), 
Ullw:i,uat('. l:lbnlanga eu.B8, baing • oatu.,,1 sub-Qivis ' nn of " e .. 
tebrale.., does nOL Include crWltacca which aM riaht l]' pl.oed 
among tbe, ioverteilrat.oa, 
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(d) Lomnpohf'J p"i~, 'WInged animalB :ov1tl. feathery win,.. BlrdI! prop.r. 
TheBO &J'I'I 0.lp&I'(\\l8, whLle the winKed nlllmllis with 'leather wlnp 
{ ... "h •• I\4I:) ne pkcolltaltaottbo flEoeidu,.ta. elau l~:) 

The Rlrdll pl'Oper are divided inw f01l1' e IMs!:',,:_ 

11) Piam., aqll"tic 01' ampblbinua bird., comvri,,;u lI: the N'"l;atores It,Il\I t ile 0,,*11.
I.\Vf:oH. Various specieJI aNI de.crILod. 

(2) V;~hiro., tholj(! that scatter their food in picking up. 

( ~ \ ""' h,d(l~, t holo that pie rce or torment their lood (fruit.8 or g ... ios). 
'[he onumcl'tlf.; on of tho spccies under ( f ) and (!I) shoWl! that th_ two ~.l .lI8Wl 

inclUded the PnAIWH>3 (VClIl' lind f!Oo<>all{'dl, t h., Scan~oro", tho Rnsore! and 
the Columbm, 

(4) p ,·o .• .,b"t, hii'd. of I'rey pl<'>p'" (Rnptol"(''') . 

)),,]\,30.'8 dMcriptiom. ot dC't!. ftntl hiI'd .. a I'<' pro.:i><e, turning u!'nn coloration, h .. blta 
of lito l't~., 1'.11 .• the d"l! .. ril't h"' ~ of t lie RlIru. 110(' Kfor~nd .. n •• and the Klink ... eXl'l'CIJ8l y 
q uoted from HOme iUllDamt.'<.I) Uaud·booJu. :- -

~'.I(l!:lIi{ ... ~ ~ "lJ'mlft , ~ ~~-
' ,f4IfiI!tJf4qi:qj: ~tt«: Q~"di! .. d~~ ~: ~: I ~ ~ 

..... n"'''-~ "" """ 1 
~:ti""8.t;ft~: w;:q 1RtllIlI: l:nq~: ,,~~:~. , . 

_'~I 
" smtTi(f{ ••• q: ~~IJJ: I nt;''''''i5f":~Pl'' ""'"' 4NIQ""iQ'.: 

...... ~,.."., ~ _"' ~ 1 , 
'I'h" IlODfCe!l from which J)-_lvana. deri\'ea dc tai1,'u i"formaLion nhout th_ variod 

form F of aniOlallile arc now ll na\'ailIlUl co, bu~ til"s!) c~trncU! nhulldllntly tOfltify to tho 
mi.H1w lIatUN.> study of tbe Jilodus. 

The llinfl Uf< llad of (,'OUt'$(l IlO Idea of "II IIn!lwmicll l c laSlli/lcation or hird~. 
The ,,"ciollt writ!') r , Lhly(,yana. bad II. mucb l ... ttor idCll of 1.0010&:ieal descril'tion In 

.... feN.lncQ to ti,,, Kitoa iins<,cl.!< ~ nd rcpti l,'~. ",de ;n/,·o) • 

• n._ Jur,i'l"i<t", (v;"iparous, lit., pl~rouh1i~) In 11'0 usual ..ee r seu6c; comprislDg_ 

(II) ('1"'"''''Il{'k~Q plik~i .. - I",.lhe r_winll'<,d anlmnl6, wbich Rt<! deelduat& {i>alqjal 
Charaka ca ll s t hem Mri1l"f'<!k~i.,p {mammal bird,.} and diatinID!8h"" them 
from the hirds .of-J,roy proJ,er, :n his enumC'ration or tho Prom,"" (8f1tm. 
II"';"'" Chapter 27). The flata mentioned, are: --

(I) Y"II1!1J', (nyillg tox). 

(2.) Tbe P"k.,i Yi,.,I/", (ftyiug cat., micl"Oo-ehiroptera" 

(8) Tile D""rtlndlt, (" "floci .... ot mlcl"O·cbi,f>ptera, tbe hOnlO1hoo bat 1) 

(f) Tbll.lal ... ti, ( Iit.,aqn ~ ti" or alll l,bibiOlIll or moN! probably leech, bat, 
blood-8ucking or ,'ampire ba~?). ThClle a re plaood .mong carnil'oroua 
animals. 

(I>l The JlfI~.:I!I' I "MY"iuI, mammah, that live in boles or burrow., Ineludlnc. 
... arie ... apeclea of Rodents and JusectivOl'B, 1IrMcb '1I'Il nalD&d. ElabteeD 
d1~e",ut va,ieti l!fl of mice are apeeilled (SQ~. IQ;lp, .. IIwhICl, Chapter 8).

(e) "",""IIMn""" affiorea.l m.mrDalll, oomprtelog _e RocIe:Dt. C~olrreq 

et.o.). a wild oat, tbo alotH .Dd the apea (.....:) . . , 
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Cd) Non-cvDi't'ofOU& Qosdl"Upect. ( -.:: )!-

(I longhil/ll, lit., atl'oPI""lI'Icd 'luathup. heqUflnUng hilly and jUDC1y 
trach, ('ompriHing ,..';.008 speciu of deer. (oon-carnivoro\lij wild animal. , 

_I· 
t" Ktll«huM mammal9, gr.Illlng on the banks of T;verl!!, and frequentinl'marahy 

pll,Cca. comprising the elephant, the rhh.yceroa, the gt.1'oya (808 savIeU_) 
the boll'&lo, the hog and also 46vol'lll apec!811 or doer ("bleb live in well 

watered Janda). TheBe ~'"'" alao non-cal'lli .. OtoUII (....-.) 

(S) Unfmyas, (iit.., living in or near v lll n~91, lIon-enrnlvoron! dometltloat.oo. 
quadrupoos, !WmD with undivided hOOf, othef'8 with eloven hoor,-comprlsing 
tho ho~", t.n .. mule, tbl) D.88, the camel, t he cow, the goat, the .ml!O'lp. etc, 
Tlleflo aro nil non-ca.rnivOrou8. The dog and tbe o.t aro not mentioned 
in tholiBL 

( .. J Cl\rn ivnrouH quadruped8, Ouhrilllya (liviDg in Dator:.! caves Ot hoUOWll,caroivoroua 
Kravyadu).-comprlaiug tho lioo, tho tlgor, tho wolr (of tho d og-cIIl88), tho 
hyena, I,hc belir, th" Pllllf,h()r, the Cllt, tho jacklll, ek. Thecaroil'ora were, 
f.erDled V¢ln. or Kn,,' yt'i""', Rnd the h".bi-von Pauli (iull wider HeollO), 

{/J MaD. 

The term J",.,I!1I1i". in" wi<lcr sonRe clime to mOlln • vivlparoll>;' and incloded tho 
above orders of "ni,n~I~. Bot the J31nlll< used tho tcrm JI"~;y"!" in anarr" ... ·or 8Q"~e to 
mSllO only t.h080 vivlplll'oUfi .";,nal,, ",hid. c()mo Ollt at birth wi th tho placcnta (a-<l"~i' 
dllllta). rbo dee idu"t.:r, (inclnJing the ProboscidOll., tho Rndonti3, the I nscctivor~, the 
Cbiroptera, etc.) were tormed, p"loJ", lit., vivipar<rnH anim81111>orn witho,.t plaooDta. Man, 
the .pOll nnd tho carnivora aro , ho"'over, l'eekonod with tho Jart1!JIlj<, (viviparo,,", born 
... iiJI placenta). Perhnps t.ho nfk' r-birtl. Wl\8 oi>8crved ill the~e CIl3Ol't, WI,el'(>aH Ute 
Putnjal (dec idnata) may have been crronoou$Jy coneoived 10 t41'(lw 011 no f,lacouta. 

LldyAyaRa appoars to havo made n special study of t he e luslil.c.ation of kit'" 
(10,,001;1: IIntl RoptilO&) and is '11101.<..'<1 Ill' Dahanll nos a g.e:at nuthority Oil the ~ lIbjec t. 

The v"rloull fortll" (Ifq') of kilns no to he dist ;tlgllisht' d from one !luotl.er by 

peollliarlWlIJ in tho following mlU"ka:-

(1) l)ottinj(6 o. inrk i ng~, (1) w;ngll. (a) pedal apIJondllt'tl~, (4) UIOuth, with 
antelilltel o. lI ippe""t-~' Da1vlln~, ([,) cla..-.., (6) sha,'p, I'oi tltcd. b"itlll or flIanlenlA 

(7) "tlngs in the tails, (8) hYllwnoptcroll1l cbaractc~ (~: ~!iI:) (ll ) hUmlllillg orothe. 

noil!l:'t,(lO) size, (11) .. trnctllro or t ho l.1Udy. (12) ""xUIlI ".gatl~ (thiN i" bow I IlIle rprot 
lillfll hcro).lIlld ( I ~) ltoi~o tl sad ite IIctlnn 011 lJotlie" , 

t'f. ~: "',!!""'lfiI: ~: ~: 8f: ~: 
~: 4Ioq.h.4!:~:~: I 

~, ,""", .~ tW"on!< ..tn>l, 
Ri ... ofIJi. ~ ~ ~ II 
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APPENDIX C. 

HINDU PHYSIOLOG Y AND BIOLOGY. 
SJo:l-rIOS I. 

METABOLISM,' 

The rood that we 9t 1!1>1lt.alnl nYIl c1U'CI of otglnk ~ornpound.. Brom their 
radlol" or predominant el(,III<'1)t~. thp ~uhhn"(,!J ~'Il Ilnled Ea'th'l'ompoPDd~, Ap
eotl'lpo1lDdl, Tejot-Compound., " A,u..('on'fKlulld, ,IUd ;'k6uo('o",p()nn"~. The EIIrth-eom. 
poulldl Il>p)l11 the hurl rorme'! mlll(' , of Ihe hody. tho:' T"J"~..('ompoUlld.~ive thp 10;",1 ' 
beat (or the metaoolie beat), tho V'YII·compoundR Ire th(' !!Ou.enol tllf' motoo r-fonle in the 
0'&&01, 111, t ho Ap-<:omponndll furnit<h th .... ·.~t,. 1111. , 18 of tho or«anio flui(I~, Ind tbp "kila
eompouod, contrlbuto lo).b, line. Iltlte rlc etiJlt'11('() ,,'hi('h i .. til .. y('hlelc nf ' he N'>nBc]oulI li fe. 

Rou,bl" 'l>ll.~i"g, thn Earl h·('t>"'J IOIIIUiM ft .",,'('r ~(1 the ni t rnl;cn l'OlJIpound. III the 
food, the Toj .. ..oo'npoundll to lbe bydro-n.looulIjh!':tlt-J.rn,ll1einl!"l. a,,11 I be V"yu.eolnpounda 
tn the car1J&.h :rd.lI.tcB {dynllmirj. TI.,· AI"<'O""IIOlll)lls Ar .. thO:! ... tory puta or food and 

drink. Tho fl oab, for euo'ph', I. n UM~'''l C<'n'l'oMed prindflaLly of llll' ~.th.compolUld,. 
thO:! fat (If lhll. Etr.rlh and Ap·comIJound~. Uw 1I(>1l1'.~ of r.arl h. \'A~' " R" d Ttju compolluda. 
Dlfrorent operalion~ of LhO:! lD(llul>l,lir h,·al. (l'c rhll.l'~ ,lilL"l'l~nt dll!"&lth'e lIu]dft aNI alllO 
meant) . ro requirfld. to ,Itg",! tho dlll"ornnt ."]'stane!'. in the ftl<l\l. 

Tile Ilour~" ot mot.aboli,w i~ d(Wl(lrlbod ". follow,": The (lIll i .... allmonlftlY oanal lit 
('a Iled tbe Mobl!;rotM (the gr ... t chanucl). 

Tho food gN'fI dowII t he g"Uct by the aeUon of tho bio-mnwr fnte"'", t.be P rd"u
, ·,fIJII. 

I" tho lIlomacl, ( _~" ) tho fl)(ld becwmH!'" mi~e" Il l', fif'flt witb • ge lnt·iunull mlleUIl 

( ~ .. 'Ii ) wl'ielt h",:a ,~ .. d ,uine Iul(' •• '111 t)."" PI'" a<:id"lattd I,y til!' furtber cheIII1-

"al IMltien of a l1igt'"I;"e Jui~u (1i1M'~ 'III : _ c"idcnt Iy the Am~trie Julr" I~ nwar,t ). TheD 

tho loi o- lIl"te. (orce. thu 80"'''''') rli~". t.egin~ til ad and d,.i\·ell " "WII ~hl' chyme, 
lor ' lIean N nf the U,""h~',i .\" .. 11( W the l'ill" ... ,!~c (<iuodOllun" lit. hile-rcc,' pt.t.e!e) 
lind thence to tho sruall i"tcijtine~ ,tho ~_). III th .. ~u. UH~ hile (0. rolhcr the 

It ig<WItivo ~ubb~nNI in tho hile, a. Ol'llOIOCd In thu cnloijrillg olem,·ut) a,·\~ un til" ch:rlPe 
·"ud OOn'Cl"t. tll" I"tter illtd ~h,Je ( ~ ), ",bich hn ~t Jlr~t n k"/" 1.~ll' r]lUllliency). 

'rh i. c byle ('(tnt~ln~ in a IlecOrDl">aod ~rl<l. m<'l.I,"erl'ho~l'd no,,,Utin,, ,,11 t.Ilo 01-
~,,[O eoC"I>ound" .. .:z., ti"~lIe-flt'OIh,," i"g l~r"h-cOOlIIl1Ulldto, ,,·~I.·r·p.~ rl'. (If A,JoCun,peUnde, 
hed. producing TOju.l)(llIIpoUlldlr, fOf l'll.p roduch'g V"ya .... 'Q'hpuulld ... And. II Atlr. nn"~ 
ethe. lo cO<lltituente .... hich serl'" III< tlte "chide of OOlI.w i IlU~IIn"Jf< Tb(l ,'lIftc"ce of chy le 
( !"""' ) (10m tb.um"n i"ISIItio~M 1M lI.iTeo loy tho bi(Hnolur fu!"<'il, tbe 1'","" r4!i1l" 

aloui a nh"man; trunt (ct. the tho.a";o ,,"et) ft r.t to 'til<" beut (which i~ a /f.eat rcerptaol. 
or chyle), and thenco to the \l .. ~r fa.nd the IIt,lo ... u ): and In tb" llver. l ho eelellriq 
.1lb~l4oee In t he bile aebl Oil the .. "woc·e ("O r ebyle, c&pf!cialJy on lit .. T"JI_aL8l.ance 
Ihorelll, Illd imp.rie to it " .~I pigll1unL tran.fnrming it intu blood. But the i",oale. 

part 01 cltyle (~'II'I) l,roCHde aloui" the mcaln8ni8. lH:i ,,&" tlfJl'en by t.Ile 

blo-D:rotor lotee, !.be V!I<I'Ht l·ti.~II, all o.e. U,,· bod)". 

Wboo tbe blood bIB l '0eu roro:td, tb .. caaenll8 01 ebyle In the blQOd, .cted 00 b, 
Vlyll tbio-Illoto r force) and)t Im. 5;nl (the lLe,ll-rori!l ing met .. holie betot), lorm. the fleali
tl .. o", tlte Eart.h_veoud of Ihe foo" IIIh.unee etlpeela ll, eont.lbatln; to tht. tIMOe. 
or tbe leah·U .. ue tb.UII formed, t ho . roaa .. r p"rt. aoee 10 reed or nillenlllll ,!be ~ellh'lla ... e .. _--- .. __ . . _ . . .----.. -.~ . 

• B1en.et ll'OlIIlll, mOllOCl"'pa III nt. R.,.'e Bi"d" Oltntlulry "Vol. H, .. 
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aU over bile body. The liner _oall or ftesh In the blood Itt the ch)le, acted on again by 
Vi,1l (blo-motor correntI al!.d tile rat-forming ruetabollG beat (~dV) III the menlW'ol1l!1 or 

Iympb ( ... ~), recelvea vi~ity and whitenose, ami prodoOOJl tho '"ty tilWlOe, the 

Eutil-(lOmpoonds aDd Ap-oompounds or th" {GOd apeciallyeontrihoUII&, to the prodoot.. 
Till, tat iii th .. ohylo lor blood), or lathel' lila gl'Olfflor part or It, ropleaishea the r.tty 
ti.IU6 of the body. bllt the filler CHenca of rat in tho lIe$h in the blood in the obyle, *llted 
00 by Vdyu (bio-mQ\:.or current) and the marrow_toMning metabol ic b6lot, In ",e meUIJtl'tUUD 
of lymph ( ~). boeomo8 bard (orYllta.lline), :Itld torlD6 bODO, the Earth, Vlyll ana TeJ:III. 

oompolloda OOlltril>uting prinoipally to t he I'roduet. 'rile ~nce of tho r.t filla the 
iloilo", chllnnols ot I.ho bonOll, alld Mted On again by bio-motor Ydyu and metabolic hoat, 
becomes Lrsoaform ed illto marro",. 'rho muro" j~ ttimil8.l'ly tranafol'lI!Iad into the ~mnn, 
"hich'laeonveyetluowu by meaRS or a pair of Dhcc"",,,i. or duet~ [i ~), lodp! ill it. 

receptscl Oll ( P'fl'- 't4r ) ami disd'8.rged b.l· mcaos of ano~her pair or due!;lt (~). 

Thell61D6n or ru~her:;lLl tho "leillen/s in tbeir n"el' eSlilCnee, give 011 Ojal which returDS to 
the beart, the l'OCoptacio or o.bylo ami Moot!, anti RgRin floods U,Q body, and 8ustains the 
ti8eue8, thu~ completing the wheol Or ,;olf.~tll r"i"g circle or metaooiis'p ( ~ """'! 
of. Chuah and. V~gilbs4). 

It Is to be noted th:;lt, throughout, tho ftuid in tho chylo o r blood act .. as tho !DOIlll_ 
truDm, tho~gh O('en.~ionally, the lymph, whi<.:h is it.qoJ( a der;,""t;I"O from tbe chyle, Ie 
adtled, " in the C!l~O 'If the ratty tis~no and thO) llones ; and th.,t eaeh procoding elame nt 
or oons tltU611t a ' tho lJ.o<ly ( ~_~ "'!) takos np the proper organ ic Cl)mlJ(lnnds 

Il'01D tho foorl cbylo to fOT'" tho ncx~ c!omout or tlll~~e" Tbroughout also, tho c ham leal 
c\ul.n~ ftlO tluo to tho Ulotabolic hoat which brea.k~ lip tbe COlnJ.ounu" IIntl ",oombitl611, 
but tho operations and evo" th!' vehiclO>! perbal''' of this heat are diIfC!'&nt. J,'or ex
ample, theso h\l .. t,.corl'lIsclo~ ill tho blll;<ryducl.R produce ibn hi.(>, but tho I>ilfJ-<'<ecrction ;s 
supposed to cotlLaiu two di8tinr-t lI"beta,,<.:il~; ( \ ) a dig.",ti'·e fluid in the duodenum 
(~ ) which aetM on tho chylPo to l.rOOnec tho chyle ( _ ~ _- fijri); and (2) II. 

oolouring I>IIC·II11h~tllD!IO in tho livcr which add~" ~ pigmcnt to the ('hyle , 1111,\ tra.QS 
forID8 it jute hlood. ( ~. !;r;)- llcsiu"H, there a~ llo1'N' "Iller hiles, 01 which the 

.. qnooU3lmmonr in tbo oye III IIUI'po~(>(1 to I>e oue ( ..-iWoI'IIIliiI'i ), hclpillg in the rorrnatioll of 

vi6uallillagus (l('4lII'(lII ). This is the view of Ilh"nvantui and hi>f SdH.IOr, hut Atreya 

hold~ there is no eddODce thnt Lho I>ile really pedorm!! the Brat (digI'Btive) function, 
tor tbiJI 0Il.1l 110 aocountod for by tho anilnal hoat IHiRillg from the working of the whole 
bodily m&ehiue. 

Thero are th!'e<) diJl'erollt hn,othcsM rogll l'diltl; the CQllrljQ of llletAbolislll and tho 
.ucCCMive trau.torlll~tiOIlS o f the chyLo (~-"~-~~fit n "'!2 
~:~ Churapi'.", Ilhiullmatl, Sut.rasth'ua, XIV, 10; al so hi. commenta ry on Cb.anka, 

8utrutbilla, XX\'llT), but my aooount is buml ou tll<:! socond hyprotbma wbich haa the pre
tereueoof ChaiF:ral"!'; (~:). It may 00 added 11.8 8. curioBity that eaeh element oftbe body 

("'!2) undor tho metabolie heat ;a "uPI~cd to give 011' II- nncl' esseuea ( t'"""t) wbioh 

16rve, U th .. Illat-orial ot tho n6J:t Rucceoding e l<:lI'Iout, and a dross ( 1ft!) whieh fOl'ma 

SODle or the eJ:cret& in tho body (Inoiudiui tho naila, the hair &a.), beeld"", retainlog Ita 
0,.0 subatMee (tho grou or maio pub) which 1M driven along by the "'YIlI (blomotol or 
vital eurrent.li), or by tho trola. , tn itl d ... tiQl~tion in tile body. 

Some idea ot flircll\ation appoar~ t o hal'e beeo entertained, tor tho heart which 
-'ve., and lhen l16!\de dO,.I1, the chyle throngh tho D""mauil CflU it baek tl'8DetOl'1lled 
Illto blpod..ad the OjM alBD l'roO(leds lroDl tbe heart nd ...,tur/l.lil to" aloq ,.ltll tbe 
oh710 alIA. the blond. 
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(cr. V' r bbla S: ~ ftm: ~ .mr." iIIfi:t .. , ... : ) I ~~ ~ ~ . 
'41,arRt.: I ~ ~ ~ ~'(iiil"~""~ I tilllrl1t.a, Swlm, IM",. t:tu&p. .e, 

cl. a1ao, fiII«t'i .... IdI~ _'''i4'~If8 1IRm: I 'lI~ij ~ ~ ~oia, 
1/;'4,Ohllop4l. aji(IOQI~""i"'WIT: Qcoi,4U4: ~: I q .... 'II'@I'l. ~ IlIIn'Il. ~. 
""" ~ I ....... 1J"IIi>o...., __ ,...,' .. , ..., .......... ' ""'" 
~I ~!]1I'T~~ q"~a:Iflfft·.,.: I ~"~f.i!q~ I Chard:. 

quoted by ~.h." • . ~ q~(fiIIi""" 1ISfIt((I;(1(iil(. ~ n -m filI",Ii(j:ftft q : 1 

~ RT~~ ~ I ~ fiM.m iIIl'Rqf iRl1 q!lotlRifii I "mq~:tIIf 
IIt'Ift m~ ) ..... fC.i!SiflmtOSt ~ A'A't IRfI I ~t,@a ~ m ~~. 
~: I ,,!jIM""'! MRIAA .. ~ I •.. ut,q 'IRiI fimo:n ~ ~ I ~. 
".Ii('l"'!I~t1(tU."~ i ... .. . ~;rt ~"'~ q~. ~ ~ 
m ~ ~ I ii,<4IfHAQi ~.~. ;UQ(if ~I ~~ .. ~rwm Rf~~· 

~ ~ InQJ ~. "I ~ ~s~ I 'l~"'I .... fuij(l(h'tf~: l!it414Itd!, 
.... __ ....... """" _ .. ~ ............. ..ft. .. " ~ .mo 
~~" Jf.iilT M: ~ I ~iitll"'NhiR. q:~:!PIi" mmm dd~1 Clut.raka-Ddtlhavalil , -
SII.'!IhitA quotorl loy Ar"!IlL ill big eO lll lTlcntU}' 011 V' Ghbata . 

fNl'~'P"'~~ ~(tfii"'i4CIFi'lI~ {Q' ~m~'~ I 

R'I """"" ~'<ml "'tlil:N ttU:qql(:NtI ~ I {'!Ii' "I (~~tm ..... 
q,....fi1 itm {'f> ~ .dt:h'1IG!i1i .... ~. 't~ ~~ ~ I (Ch~kr:ld&tta 
l>h '"umat i). Thill plollUogO bhow¥ tl",t tilt' • n!lIolul ulood' Wil.5 conceivod to bo eh,.le
U!lCllec miled witl> blood, ,uu.l Ih. t tho eirc" I,, ~ion ,.f t he chyle, !K) tar as it w.~ held to 
contrHmte ib 'luoh to tbe consti luou t ,,]c mllnu. .nd t i ~~n"'5 of lho i>ody, 'I'U ~.lJl BUp

]loeoo to ho idoutieai with tho eircu!uUon of t he hlood (~ ~ar I41dl11qitiiNftt ) . 

Thi , will \ic lI.ulln(l il.utly clear from t he fe llowillg nccount of the COlirBO of th u chylo aud 
t be " load : -

~: ~(tfiI4i(IM~ [ht'rn~: I ~: ~ .. . ~: ~: 541 .... 19'(1-
JI' ftftT \1lPftInm. ~rfl{I(UN\i( ~~ ~ ~-~ m<n ihr "" ~fS~l~ftt I 88: 

~ ~ 1{l!I: .~ L .. t'RI: ~ ""ImM ir mm~: I f\V: ~ I 
~ l1mr (.,..1"" mr.. ~: ~ti(U44~' ~ 5q~lI!T R~: 
91f.I. W41I(I(I(lltllf.\ ~ ~'!la: qo"'''4fif:¥qI''''19'''":a'~~: ftmfllIr 
1tift(" .... lfoii ~ ..-ri8 I d . eq. 

Thie lIoe r Q8fMlllce of chy le wblch nouri ~he~ t ho IIc"b i_ al..o carried 10 u.. 
blood,oll tbe hriptioll ch.oncl hypothOfl1l (~-j1fCdi41I" ). 

~!CTIO)I ';!. 

THE CIRCULATOnV SYSTEM. 

The .taudinr plU~t' 01 Bllut.1I "u.tom,. aod pbyslology i, the c1 ... llIo,tlOD of tb,! 
IUra.a, DkolNl"", ~rot<u, the eh.ooe la, p~, .nd doeu In tho 1)04,. Ine1udloa: the 
a rwiN, ,.e1u, 11~, I,.mphatlo V_II, .te. The 1li1IicIlUy ".~ felt by the aocien' 
~.-eN tileOllD"OL Sollie were ot opinion UI.a~ L1ac J)1Ia1M"" aod it",,,,,_ are 0II1,11101if. 
tcaUooa of t.M Hirlll, e.a tllat 'lie di.-I,lollla artllleiaL &W-ut., boweT«, _tell. t.bt 
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they a re dl~Unllt. """~uee tlley oan be traeecl to different roota and have dir"~Dt tilDe
Uona ; they are apt to be oonfouodNl, only bocause they are minote, j .lItapo.ed, and similar 
in tooetion. (F.hJllfllta, 84rinutlid,m, Chapter IX). Chara"_ .. 11KI_coept. the 8etabUahed 
divbloo, bnt poiut. out that the nnmbers as estimated.l'Il CloDjeqtoral (~"'""l'I': "c" ~1N 

IMrt""'I/iaIKl, Chapter VII). 

The iJiO'llI, D"'lIll1lnf~ and t:i,."to. fol'1ll net-worts (II""') ot cords, Ilbre., 'p&8llllfrM, 

which In tho (<I3tu,lalce thei r riMo from tb'l Ulobilic.1 cord. and pl'()Ceod. upwudfl to t4,e 
hurt and hoad, downward .. to tho kid"<JY~ anll rectum, and oot ... rd!I to the trunk and 
lim'-. Thc!Ie throo cllllIS!!II !lomprillc &11 thn vehicles o r cond.ctors of tho lluid4, secretin ... 
and c urrente 10 the bodily s yl!i.em. 

The Srotol (clu'rellt. ). This is II I'ocnliarity of Hiud" pbywiology. The ohyle, the 
11100<1, the VAyu, tho motobolic nuid (Iii" ), tl1c lymph. tho b t, tho marrow, in every part ot 

tho body, ill 811ppO~&d to 00 "onne~t"d by woa.JL~ of Bulotle c urron te (8.'O!1I.. ) with tho 

um" ki nd of nohl (or tiuuo) in ovory ()tho r part. Without .uPJ'o~ing s uch s pecial 
couliOOtlOll8, mallY pathological I'hono",,,n,. ""nnot l.>e O~I,lai"od. 

The ,si ra . are di rided into four groups , (t) tbo a rt" rio~ fur condu.cting tbo 1>10<>11. 
(1) tho Iyml,hatics tor conducting tho lytuph. (3)" cl";~ "r bile d uc/.s, 11",1 (of) II olass of 
ducts tor the ,, -,,"8, tho "ur,'o"t.i which work 1.ho ant,t)mllti ~ and r cROI machi"ery of the 
IIYing org~i:"oJln. In .... ,," g roup, lhu,-u u. r e J() trunk ,si,.,,,, which Hub-divide into 17'; 
CONi8, a tod rurtl,,;,t ra mi f, minuLOly all on'r tho I>",]y, ,,"'on a~ a oct.-work of U'InllW 
n~il. oovers the loaf of a trao. 

Th" Cunetio"" of t.he ;lif(orcnt ~,·oul,~.,r :Sir''" ,(ro to coudnct Or transmit the ( arteri"l ) 
hlood, tho lymph. t ho bi lo, and lho ("it .. l) U~fl" "Urr011t.8 ro.~vect i'l'oly to tbe diClenmt 

vartol or lho booy. The :S" . .. arc coml'''1'<)d to tIl<" cond"i .... of t ho n"wiug W:l.ter in :l. 
plo&lluro-houllc (.1 gordon), Or tho ehau"o l~ of irrjg.~ UOl' that lI<>od:l 001<1. The conduotiOl' 
(or trao"uJi~~ion) ot tho nuid~ a nd ellrront~ i~ olluewd hy a n allerna l.o dilation aud 

cootrll6tion or tho '-C83t!18, tho ")'91olio movcmcui difltlriog a ocording: to tho nature of tho 
1I.uid prupolloo , 

(~8 ~r.. ~~ rnfiI~ I{I~'" 31l1I(Tflllfti'lt: ~H'~ .. !Pt'T1~
~.m "'~ilR -~ "'1'l!1;f1f9R:~I~Ill~it~1 I i:!~~oftiflfn ami smAT: I ~ 
.m;rl{\t m'Pf If~' ~ ~ I ami ~~Dtrf1:'mt, I <mrt qldltll1..al ~ 
~;:q... !fU ~ ~ ~ ~~~: 1J11 ~"ul ". :S'l r'n'~tlldoo, Obap, VII.) 

Tho DI",,,,,,,n'. in the r,otu8 t"ko thoi,· ri se trom t ho umbilical cord , tbUII brioging 

1I0uriahmont from tho mot.hor, T hey a re divided Into t hree groups: (<1) ten trllllJr.\l or 
curds gning up tQ tbe hear l , " ,(d tll c lJOO to tho hll""d, (b) to" g oing dowu to t he iotestinoa, 
kidneys "nd rectum, ... ,ul (d fOllr bra"ching ohliquely or "jdtl,riso, .. "d ramif.ying over 
tbo l'I'holo oo~·. In a general way, it may bo st .. l.od.ll,at tbe D/UUlU1l1i8 comprise (I) the 

vein ... (1) tbo oe rves (illolud illg tho s,"'rmthotio """tom), (S) the ehyle-duc/.s (inclUding tbe 
thoraoic duet, a~ di8tinguishad 'fro:1l tho other lyml,Mlic. , whiCh are c]a5ged a8 8it<u, 
(f) th" duots for orin ll, ~weat, .. "d ,,~hor soeretion,,", "",I (~I I"stly. c6r~in elan88 ot bilo-
duo~ aud 600dueLors of ViYIl l!\1rrllilU, ponibly t bo.-ro ooullect6d with the veoolla aystem 

.lId the eb,]e-dlleta. 

The 1I.1'IIt group of Dhu m'",i. :,-!'Ipee;al Ceatnre~ ,-9.03h of tbe too aaeeoding 

Dhamao;B, 00 rOlOeh.illg th" bo&r~ trU .. t eate .... a..(d l.,ooeeds to tho bea.d. at theae 1I.hl'e8, 

olle p'\r is 6"gRged in oonduoti<lg <».<lh of the four 116l1&Or, "urreats {thOfleot BOUnd, 
oolout, ~t.o .. nd ameli" from lh.~ $e" .e-ori/<UU, a. G~'ralccl Wid 8ulru!a mul ~11I~ 

•• "palM, to t~"""rt, uoIIleA ie for liar,., tile ,,,,,t 0/ co",cwlle!lf''' (~ IiitW '/I1IMAOI: eu.r.u.. 



&mNWtft~hlQ., ph.pte~ IV. '" '","","",,"'" Clu" ab, 8(I<inllth61111, bb.pter ViII). Otbct 

f)hBmanil, .1" 0 in pai"" a rll cDCaged in conduotinc autowatic (or 'l'oluntal"Jl') motor 
Olurrent.s, (e.g •• tbp eorronta eonocrncd in respiration. yawninll",~ Ie.,pi ng and ... alrlog), or 
the SOCf(ltloos ot the l"ehYlD.1 and maml"Ary gland~. 

The second group of Vhnm.",i. :- Speoial functionll: 

The ueaocnding 1)1'''"'11", • ...... dowli to the inieliLincs; kidneys, bl . dder and NloCtnm, 
and their 8pooial function i8 to convey, in pairs lUI boforc, u r ine and othor secretion8 
and o .. cret... Thoy al~o co"rcy t hu chyle from III", OlmaUln """O""8 to the 118ooniling .... 
well &II tht' ranrirying m"",,,ml.. In add ition, !IOn,t' or I hum ,,011'.oy ",,"cat to the ramifyln8 

DhI.maui •• 

Thu !.hird !,"!'Oup: Spcdal func t ion$. Tho. r,,,u,,ill iug fou r 1J1lf1111ll1Oi. r~DMy olJliqualy 

ovc r tho body i"to milliotl" of r.hrcK ulHl flbrm,,·. \\hit- h l o.", illato ill t hu pores ol tbo 
~ki" . From al l parl~ uf tbe puriphcry. t hey comloct tbe bcn~ory cDrrun~~ of touch lV 
U,e oon tl"lll org>lll of tllu beart (lnclu<ling u,,~ in le rnul organi,' H,·,,~atiOIl~). Ik>ing con: 
necled with t he 1''''''''' ot the ~kiD. Ihey conduc l H\\"""t out" .. at<l~, :loud t ho innucnctl8 of 
bath~, u mfJ rIX'atinl l,ll. and fomcntation" ;,, \\"I\r<l.,. 

Otbor VJII"",," f~ ijen'ing :!.ij e l'yl,·.dlJ~'" IIntl (n·Jj.m,,) hlood·\"elillCl~ : ~lJc~idOll Un) 

sl'ueial {uoctions pcrfoj".m."u hy t it " Ih,'"'' gro uI '~. Ihcrll i .. " "c ,'lr>lr.\cteristi e f Ullc l ion 
common to "erlaiu L:] U$I:!O!< of 1)1"" .. 0"._ whid. aro [00"" in all tho three gI'OUI'" 
v{ •• ,lbc conduction' f d'~le ~nd (\'O I)OUl<) hlood, i. .... of I.olcod ill the IItale of obyle, 

beforu It b",rll ilM rc,l pigmcu[ Iro'" tllu Ih""r. It. m il}' alsu ....., ad ,led th .. ~ the throe 
ptiDCillal elcruenl>J of t he IJO<ly, , ',i!ll! (vi lal cn .... ,nt). l',tt" ( I,i le, or rathe r tho nuid ullmal 

hOll t whieh I' ruduce~ nlcl ... l.>oli ~",. q"illli, am] llUWf\ w all thol""h or t ho !.>ody loy melaOIl ot 

connccti,'" pU ..... Rgc&). ",,<1 K"""" (lyn'I''' ), ulaku ,,~o oC Ihu VI,,,,,,,,,,,. a9 well as tha /sirru 

and /StOln., '." ., of "1I111all ,,.' r 01 comlbcton; in the urballilim (d. Charak., ~ ~ T': 
.tn.~Ni ~ ,jtIIi ~ .~~~ ,·,,,,o,,,,,,UO<l .. ", Chap tcr V). 

The funetionll ... r thc .s.ml may, theruto .... ·, 1.00 ",tatud ;1.<1 rollowH: -

( I) 'l 'he couducl ,on of hluo.1 trom lhe l;n'I' .ud "I,lcen, rod "Icod t wJull u.a, bo called 
t ha :!.rtcri,,] bloud o[ t his sYlilem 01 phy",io lugy ) to tho he.art. hC"d, Irlmk, li ml"" ute. 

l~' Coru",on f"""tion .. o t all CO IiDecti,·O lm>lliag cs, v .... , the conductio" ur l 'uy" (~it.a.1 

curI"Cnt), l'iU" {",etabolic nuiti) . and K"J~UI (lyml,b) . 
The dlfler~llt cla~8CiJ uC jJh""~"'h with Ih .. ir funct,ons ar" :-

( I) Tbe uer,'{'Oj; (tI) eight lien"".y (l'cn l."l ) nonc,; for tho fuur 8p"'e;al s enllCll other 

thAn (,ouch, (h) t ... c1I"l' "'oto,' IIcr\"e.~ 1.IHtly [u r vulullu..ryaml I,artly CUt au tomatic 'ng~ 
menb, aod (c) thc nC.'I'CIi or touch a nd organic "'",,,at;oll, inel ud ;ug \.he liyml'atho~ic nerY,,~, 

I!! The clly ls·ductl:l, cond ucto rs of (H!Dnu~) lol o<>d,- cunv('ying lh .. "hyle hIlto", it 

i" tranllforlPed into blood in thc l iYer (and the 91,1<·'0 11 ). 

(8) T.be elane9 ol Dlwn"w's, which, iD COlll lPon with t he tlinu a nd .srollll, eOQdQc~ 
"<lilli, l'illo aod Xnphll, - the priOle ru uYara 01 the organic litc. 

';IRAS AN!? DHAMAN1S AS 8LOOO-VEOSEU! 

TUK OIRCtlUTORY 1I"'l8TKN, 

The alll,tomical a rraDIlt:D'Mt of tho /Sire. and DIUllIWui. "" coocelved III tbJ. "Ylt.em 
ot phyllolo,gy II ItO (aU(liful IDd obscure (Chara ka hilPaelt .tales that it is u~n.IDabl; 
and 'l._t.ioD.abJe) tha t it II with coDllld ..... ble dillldel1U8 tbll~ 1 attempt to reproduce In 
a obut ·the main ftlaturea of the vlllculuaud uinlUiatory .)' .. te~ "Li.!'e Ollt.er., I would 
yrelPiM that the m1.tal"e ... to tbe Nlatlve ~lijoD of t.b.e healt and the IiY~ I.a II1&II, ..,.bIeb 
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lutM till the midltlo or tho .h:teen~1I century inl!huope Ind took I Y"salilUl to correct.; \1'" 
imptMeible to th" Blndu .natom!.' .... who habituIllly practilled dlll3cetinn OD bnman oo~ 

G ~J '\\ M 

L'\ 
~ _." --..' K----'--i)° 

-~ 

G 
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Colljoctura\ RQIltoration of too Diagram of the c('nlrll ci rc ulation of t ho J,(ifStl and 
Obaalan;. after Oharaka and 8usrnt.. Tho ol>liql1<lly I>r~ " c h i"g OhnmlUli$, . ntl the rami

fication. of thlll:ilras arc '!ot siLowli. 

(0) :O:avel, -the f<l!tal Bouree of Sira.s lind Dha"'nia.-m~,. lie tIIken a. the lltarting 
point of tho circulatory 8YfltelD. 

(b) Hoart U".UitI.., ... ~ ~ I "'""""'tl-," ~~ ~ 1 ~Wlrll t., Eiolril'&

ethl_ IV).-tho receptacle of tho c hyle }»ul'6d io to i t by the fIIeendill l' nkamaoia;_ 
.00.:00 of t.he 'lifo eUrl'tlnts· (11,...r;t -.itIdfij), and _t at ct",aeJoullneu :-JlI.IIO IlippllH to 
toke 8pleeo and:livor (venolUl) blood, or ,..tbOl' chyle IIllxed .. itll tiloocl, to bo w..oWHnioci 
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;oto * (uteri.l) blootl. Tile blla", I, 1.180 lopplled by Siru whb true hlOOll . ct ...... 
-.... 'I"'i~' ~~.~. (Wf~oal) 

te ) SlDall intMtine (~,) which roocivGIi til .. eh)""" lrom the ,WIU&C II. ( ....... ), Ind, 
wi t h tho help 01 t ho bi le brought 'rom tbe Ii" ... , tu rns th .. cl!ym" iDto <,hy1f'. 

(d) Spleen, "minor sou rceor 1110(>(\ I",· blood \"n~c "lnr /.'.I. ud ,; ,OIl th", lelt below the 
hcarl·. 

(~ .... ,, : j't,'- I; Ullfu ta.,Chapt.er I\'J. 

(~) Liver, tbe major IIOGreC "f Llooo.l; the .:-II}'I.- gel.!; .. ,wi piguK"IIt ill the Ii" .. , 
(nn ,l aplc<'u) :lnd iR ('on,'(',I"d inoo t" ur (a r te r ;"i) bloo.1. Th.- lin., 1$ tn thl' righ t. 

(~WI!.-Susruta, .t:ili rirastl"i lla, Clmptl'f IV). 

(t) Dbllmani, l'on"e)';,,/: c hyle from th .. o;mnll i"I~'1I 1 ;11(, to tho I:ff!Qt nba,"" .. i t run k 
(11) tbll~ I sce"UK to the hear t ;_~n8wen; to . tlw pilrhi ,-oin a"'\ Iho,,,dC' dlll't (?) 

(11 ) I)hllUlnni t r ulIlr, IIICCDdlng 'rom the lIII"el t.o tll~ hNn!.; ~,,,.wol'fl to t il .. iuferlo .. 

""HI. Cav ... 

\1.) Oha.mani a..ee.uling from the heat! wtlle lIoail ,_anll Irifnrra!ing;_nnaw",1'IJ t.o 
t ho 6upcrioc Ve nn u.n. 

(i) Also, Ollamani ucrllding from the J,<,,,tt, hilt bring':'< Imrlr tho (veuOI'H) l>100d In 
the heart ( Pulm. Art .... y?) 

UJ Alan, a Dh,""D Di, tiCflCeuiliu" from Ih'-" hcart, aud c"uvcylng the cloy].., and V('nOn8 
blocd frolll U'c lll'nrt to the Ii,'cr, wlonte t,he bloo<1 b kell a rod pigment. 

(k) !si r~, co"oc("ti" i; til .. liver wilh the ~I']()()O ,- eartying th .. red blVO<l from th6 
liver to tho a[llcon (51" voin). 

(/) !ilf'll, ' rm" tho ~p lc"n to th" he,o:tr!. (:~r"yi ng U", I't'tl ",ootIl.o tlw hea r t. 

C"') :-iira, hringiJlj!: red C' a rtcr;;.l") I,ln,~ l f.,,,,, til<> hurt to ~h(l ollvol, tit,., starting 
poin'., ""~wcri"g In the aorta. 

S .H. - Tht' ~: iraY ,·" miry from the Ih·<'r .~,,,I t h.., "l,l('en, nnd HII I'P)Y the trunlr, h6Dd 
lIud liwlm, with nod (ute . ial , bluod. I'our ]))mm"ui I ruulrH ale<l, for tho tru"k and limb8, 
issuo 'rOlIl IlL .. navol. 'fI«'y r,,"mify i"j,n voin" and ellpilillry vf'~sel~ (aB al90 utl rv .. HbrCfl 
a nd flh r il81 and cll r ry d,.vlo :1"d I Ve/lOuH) hlood ov.,r I he cn ~i rc sy!Olt'm . 

It iB cle"r U,at CILaraka and 8u.lruw. Imd nO idclI " I tho plIrt played by t ha lungs 
in the purification of the hlo",, '. 'rhe liver eon,·ort.! the 'VOOUUH' hlood in thl~ 8Y~UlIII 
ioto truo ('lIrte r ia] ' ) 1.100<1, and along with the "plco,' worvc;, 8M II b~l$ 01 tl isc rimlna_ 
{ion betweo" It. bi rD 10".1 a Dhamll" i, thus ill us t rating s.u~rut.,.·" .. l.:IlClllcnt that ttto dUtt iuc_ 
tiOIl Let""OOIl thC~6 two kinda..,f h looll veH$cls mu~t IX' 110001'100119 renl, ill3$lIIlIClh .. 8 they 
have olitrerent 10urllOS and ditr" ..... nt fUlleti(ln~. 

~ ~~ ~~'lf ~ ~ ~ .. nfiFoeii&6l~ ~'iltU 
.",~.~.dfluo"'.n.nl fV'iI1 ...w I ~rq"''''I''''~i1IlIjq.ie!''' __ ''oacu'm:i ~~ 
~: ~pq': ~i ~ <4 .. ",dt itll;R ~~Ittl.ti tQll!!lll'I .. q~'l.("Ptt (l:Iual"Ota, 

ti'ril1Ulthina, <Juptor I X). ~ qi.:a,Ifl.ul 'W'J11m~ ~ 1iM.,'(d: WR:~ 
~: ~ ~ ~ I _ 'if ~ lIiml' ~ '''CfNQr. .. .mt: .. iM"PI3"~ ~ 'PI ~ 
~ 'III1 .... II~ __ .ttQreJQn: ~ m W«t«tM I \ftQ: (tftttttl .. M1'l""" .... ~ 
•• ,. ... , , " .... I~R\I: ~ snqr ~ I (Hrid, Oll,a,p~ IV).. fflM-
€G_(l!tiii~ ~ Cftod ~ • ..a , (Ibid, 8utnatA'na, CUpt.&r JiV). 
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9ijlibUWiA ....... I ~ ~ Wft1q ~ 4.'IfW\nt:~ ~,"i~"'R:wi WT
, QJjiiQW.I~~~.a.:I~_~C"i@jj.~~lwmtl[llftmt"'ff~ 
"RJiii".-. ~ ~flifl ... ) ~ .'fi'Ii,~",1 ~ ~ • { .... ,Ft,q: 1 ttm1'I!1q'Wii,f\¥(hd _ 
(iiM'i~i\Oil q.ii:'~U; ~ I (1fiEiiiftwiu"WlW(1III I n: "RPilft;q: ftm: ~ ~ 
'",,"""" I ~ "' .... ,ill.1( ~ .. ~ I "'_ ~ ,,, ~ ~ _, "",,' 

~~: IIAWTII ~ ~~ WJ:lYI"~It1 ..... I~: Rm: ~' ,~~ 
~ (Slriraeth'J1~, Chapter \'HI), ~ (1PiO) ~ ""' I ~ ~ ~(liiCMij 
ftmgl:lfi'l~~ (Ibid, CbBplor l Y) . .t\ (ft1) ~RlI ~r .... ""qii(a'I!I",uql-

~~ QIMl(lQIQfWj ~ I ~ fQyq ftu\i44ofl"rJJ,j 1 ... mA (~) 
1I11IQ1.T.,....m:.MfM~I'i..,:F·h.G.i.J ... Cn=r I <'I'!il' JJnIIIt ," I ~~<ii ~ ~~ 
~: I ~ r." I ~'qf ~ (Klo",u, gall-llla.lder) 'if I I'm ~~ ftrqnu I 
-..>' ........ ~ .. ....... .. ~ "_"I( r. 1",.,,"1. iif~: ..... , oqfiN;pq': i ~ I: 1 ""'''I, ii'I' ~tW4I1I( "",.\iIqAJ: I 

~i ("' I ~ .. ~ XQ;~ """,11 .... 11' ~: I ~ i' I ~. ~~ 
"",lftiliN ~I 1 

f;1t(1TIQN 11. 

TUB NERYOITS SYHTE:\1 I N CBAIUKA. 

The Nerve!:!. J>hamanis as nerves :-The anatomy of tho lI(lr,·ou~ 8y~WUl til Chamlr • 
• "'. SU9fUta, CIIn be moro clea rl y ann eOlltldeutly r estored. The 1lIlIlIll'W;H that [UJot'nd 

from the heart divido int<:> SO eOl'dH, or which 2.0. i .,' .• 10 paiN. are ~ra"ial "erv~ ... "lid the 
other 10, or li pair", are engagetl in "olln'ying vi tal ctlrN:n(lI. o,,·t.:,lJolic nui<1. Iymp b, 

blood and r:hyI6. 

'fhe crani ... 1 oe rvt'"w arc: (1) fOl1r pail"8 of ~!'nMr.l" ner"cs carrying "",,,~o.Y i .... plll8C" 
from t be wensc-orS"an~ to th!' h"art, l·i.;:., th,' ol,lic, a"<litory, olr,,,·tor.v, an,] ::-"~""tory 

uerves anu (Z) sir I'air~ or nJalor (nr mixN .. e ..... ·s), r !I, titre<> /~,ir.~ nT mot". OO.V(lJI 
rO t thll ey(> (Molore~ oeulnrum, l'at ht,W·, " lid Al>duccntCJI) wo r ki,,>: the f,""alor I'alpebr"" 

and otlUH mnsclCH of tho odoit; (l"e pnir of moto r u(>rv('S ror :nti(>ulati"". th.· lIypogloH<ial: 
one p ... ir or motor nern'" II>r 'he 1.1.Y'"r, (th!' 1'lIolimo-g"Ht.ic). ~",l another p ... ir ronllP<:tI,d 
with mamma' and (in tho <"uo 01 I.ho male) th.., B"mina) du(>\. It i.~ rurth!'r ~t"tod tha~ other 

lIIotor or 8eOaori-",otor illll'ul 8C~ a re c"rtU)ll Ly ""mo or theso .:r.~"la.l ""r\·e~. viz ., t\'''KO 
... hkb Ilroduce ";glll;; and ~o/)$, p!.wning. lau:;htf.' r .111,1 'wnwr. EI·idonU.,· ""mil "f the rune

Uoni or the p nonmoga"tr k and tho ~l'inal aece~Rory "".,'0'< aM inl.·"'I .... ', a~ al~o or t he 
phl"(\nic ond oth\lr nerl'eR "f til" cervical plc.xull . 

• or th~ no ,leacIlDdin;:- Ilhnmaoi", 10 (or Ii p"il"!l) arc eOluluetor!\ nf blood, 
chrlo, v it .. 1 Cnuc"t.. motlloolic Ollid and lymllh, anti t.lIl' remaining!O AI''' "'pinal 

Derv.,~ (spacilllly the norve .. of the lIacre-coocygeal nntl ""Ilral 1,10:<11"':", i l not all110 
of th<l lumbar piOrIlH). T he obliquely branehillg Dhamanis, 110 t ill' all thoy are non .. , 
oomp rile tbe braChial aud tltu lumLar pi"" .... and divi<le an<l .l!Iub-divi<1e huu<1n)<\-fold, 
thou~and-rold, till tl>ey ,.,.mily into fthrilllf' r ouo(1 t he pore.l!l of tllu ak in . They ca .... y 

too the ho ... ~ uutll ncoo;ol.l!leDsatioul,nt.erna' a.~ woll :o.S illto rll al. A lib.;! (~) ia said to be 

.. mlnnte os t he thouanndtl> P" r t 01 ft hal .. (""": ~ ~~: _ Pu"~"n"o"i). 

~ 1t1000"(+:Pihiii.""\~M~,,-fUid!._fqMft(6Hfl'l,llMl"i1. "~I 
m ~1iIa I ~ ~ ~ • • ~ I ftm"'1"'dfil"d • ..aRih:M'ili( I 

r. ... r. ...... '(v 1..,4Pt«l'F'M. ~.~ I ~ 11M 1 ~ ~ ~ I'" 
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~ I pqt~ I (''II ___ ~ I i «",OW I ~~p' "m:lI~ 
~ij. 1 ' 

fWcrt. 'lRPfS ~ \lIPft;ri' • ~ ~ ~. ~ ~1~4Mqt: I 

..tloftoi oflt omiW..m !I'!Oflt ~ ~f.\ I ~, ..... """'" .....,,, 

M'i,,~ .. .i11111 I~ "Il'R4fqfN.I"III' jllqii(;(hil,~ ~~fI(¥.R:!U~qM I 
.. ~ • 'E'ftit'l@l. ~ ~"IlTfit I ~ '«I1!iiaill'ollPlr. ~: ~ , 
~II!IfflrT: I (6:Wlruta 8"I';.,ulb'n3., ChaptN IX. ) 

TUB NERVOUS SYS.TB~I AFTER TRF. TANTRAR - PfJYCHOPHYATOJ.OOY. 

I n Cb .. r .kallnd au.rut. (11M III Aristo tle) \.b" heart. is Iho <lentral 0)''''''' and 6 ... 1. of 
eon!CiQOIIIIOll • . Bot.;n ti,., T"utr ic .. r jtjllg~ (M in (l~le!l), the ~C.l t QI Mnseio:,,'S/les/I;S t.mna
fe r red to the brain o r . atherthe ce ..... h.,.....~pi~ ... l Hy~l"m. The !';nul (tho n" .. ) 10"" it .. apeelal 
eet.t within the LI,.."hlW",,,.dl,,~( above thu for,lm.)!! 01 Mon ro ,,"'. tho middle ""IIIIl,iAure. 
bllttravor'~'8 tho wbolo C\:OObt'(Hlpind &):i". "P and t!UWIl,IIJ""g the ~"sh"m'I<' (tho c£out •• l 
(llIInal 01 tho IIpinal <"Il'd). Tho Hrn)""",!"""" (nl r t..'I,ral (~.h"nn) ... on1.ain ~ ~b/j Jlr.J/m",_.\'adi, 

the ~h .. "u.",,,,, and the M,,,,,,,,"M .\'adi, The "or,'l>ro-.< l'in,,1 :'Ixill with the eo""cctA')d ~yu'I"'_ 
thetio system contain" a. Ilumhor of gano:lioni" ,,<'lllIVII ~",I I' h,,:ul'.6g, (Ol",,,,,,., " "dIM.) 

from whioh ne~ves (X",),'" :.;; " .. " .. ",I l)I, .. ",a ,,,'.)~ ,ndiate "Te, II,,, head, (,ua!; aud l'milO/. 

!o; F.CTIO,'" ;" 

llegiDoing with the lower ""in'mity. tho COIIll'<l8 :>n,1 )l lc ~Ulle8 of the "olJnoot.ed IIpin .. 1 
.nd "Ylllpa.thotie syat.emll rna)' l;oc de$erlhod u foll ow6:-

(I) The A,IM ... " CIUli<1-U, th ... s.1,·t('>oC<)C,'~-ge~1 pIOl<l1~, .... ith IOllr bra.neh<'8, nino Auglll .. 

(a.Lout IIi,. inoh('ll ,,"<1 a haUl IK'low tho ~ol" r 1'1,'.\"" (Kolla .. , 1I"IlI"""UruIlU,i): the ~Olll'ee 

nf .. IDII.lI8 il'"o plc •. ~urable ",,,thesill. volumin""~ ""ganic KOlls"tioll8 of ropO!Ifl . An inoh 
aDd.\ barf Alloro it. nod tho Bam" <l; ~tlnre l.elo\\" t.ll<, 1I1 ... ", I"nlll vir ile (Meh""a) i.~ a ruinor 
centre ca.lIod tbe Alllli-oiit/,,; . 

\ 2) The .... ""dbi.tI~11'" CIoa""', lhe IS&cre,l pI"",," with 11.: Imulches (~. p l"IIT""'), 

cODoerDed in the a~ci\JItioD of B"""al tcel;~I'(H with lho 'W" OIlII'""jroOllb oIIIlMsitu<io, ~tupo r, 

crnelty, 8Ullpicion, contempt .• 

(S) Tile "'/lvi kaud" {cotrelll'o"'I ;"" to tll(, ~ola.r ple%l1s, BM"lIbJIa"'''I<Im)-whlcb 
forma t he gre~t Junction of tho r ight and lult ~.Yml-';.tllotic <lhain ~ (Pillj/~16 and 1M) with 
t he ceJ'6bl'OofJpiual .a1:iA. 

ConnecWd with thill ill t b,. M~ Hipllra"", tbe ltlmbar " lc1:l<.8 with eonoocted .ympl_ 
t het ie DOrvu. tho tell brnncbe~ 01 which are eonu.: rnoo in the production ot sleep alul 

tbillt, and the e:lprcSIIiolla of pa8~ions Jiko J6Rlon~y, ,blOme, foar, stnpc fa.~tion, 

(4 ) r.e Andh"tn Cho.kru, I'OB~iIJly the cardiac plen,,!' ot tho 8yml'~tlJetio eba\o; wltb. 
tw"l ... " b"",ol .. "" oonnected, "" , th till) h ..... t .• tho ~"at or tho "lI"oJ,lit> ,,,nt;a,,,,,,t.B, hope . 
unlety. d oubt, remat.e. enoeeit, egoi.am, ete . 

• The wdtel"l! of the Yoga and Talltl'a aehools DIKl the. t.e ~m .. ~tid.i. by pref<'rwClt. 
lor Na~ They aJ.o _II Cranial (\(Ina. wboll th"y .peak of tlmic.-nevar tWill the 
latter ~ tor A1't.erlea, all 10. the older rnedJeAlli t.enture. 

" 



(f) '-Tb. B"~ t.h. JDtltltloll of tll.e ' p inal cord. ...,IUl t.he IIlMnlia (Iblo~a, 
~·D.ICb':bJ.!!IM tit a'en.llk.e the PI)8U".no-guttle. et.c .. regulat.e t ho laryn:l. and other 
tlr~&l1I! 01 attiollb.tJop.- · 

(t ) , The LIII4ICoiOIlokr" oppqa,ite the 11",1., wbiob has t_he le&Yel! (or Iobell), 511~ 
poeed to ~ t.ia.e ~nat alfeorod In .t he"ro(lIotlon of f!g<)-aUrll ietio 800tilMnta alld afleetloD8 
llkoj ,el'.,..gud .. 'prid., all'eotiQ, grief, repet, rCllpect. revercDeO, eODtentalent., ote. 

(1) The aeianrl-motor tract, cOalpr iein, two Cb .. \rrIlB, (n) tba.Aj '''; C.'h<,k..a, lit. t.1le 
olrelll of eOmala M (0....",. mot'tmieJIts), with It", two lobes (the c ...... beilllm), and {!oj 'be 
Nnrwldwkro, the 1I&0&or illlll, with ;tlllli ~ lobes (five "puc;",1 8cll llOr~' for perlpheully illi
Uated ~DHtJoDe. aDd (lne COlllltlOO eCllIIOry for centrally initiated IIIensatiooe, lIS in droalPti 
and h.tJ.ueinations). . 

The Ajna-uah<l ,"ltd~ '1aerelll or motor 1l81'VC$, eomrutlllicato motor iml'lI lscs to the 
periphery from thi8 Ai'wi eMir"". til;" .ecn tl'e ot corom!\nd over moveroeDlB; and tb0 
.~ot or 8811llory non el> of the 8pecjaIIl&D~~, in l~il'l!l, Ithe (:,"uflwvo/l,; N,;di (olfactory 
89oeory), tbe Uupa..,ahd ,,'ddt (optic), tho &'vdQuWut NIl,/i ( .. Qdi/(j'·Y), the 1W3<<I.,wuj .\",idi 
(guet.tory), and -the SJl<I ra""",,1ta Nildt (taot.llo), corn,. fl'Om lhe periphery (the pllripheral 
or, .. ". (If the spec i .. l .(m~etI) to th ilj .'J"nald",""", the s(lllllQry tract nt the base of tbe 
brain. Tile Mnlltllc""""" .. Iso rMIl;'· ..... t be M''''''l)<Ilui "' .. til. a gtluuric name for tho chan
DeJe nlOJ1&' ""hi'lh centrally initiated pl'eS(>n\.l.lion~ (as in droaming or hllllucinatioll) COOl(l 
to tile ",ixth 10\1IJ of the 1II111lltachakm. 

(8) Til,. .C;onlltcl",t.,·o, a ~~~toeD-lollo<l ganglioll, eomJlri~ing tbe oontl'(lll ill tllo middle 
I)f t he cerebrum, aoo'l'O t ile lIeoeor ium i-tho "Oilt "r the al trui~t ic 8ClltimOIlWt ami .. oli . 
tiOD~1 conl,rol, e.g., conol':t.~ilioll. gc"tluut}lj~. pationcl', ruull!lcin.tioll, wcditativt'n6118, 
gravity, oarucslnOllll , r,,,,,olution, dutc"niuatioll, IDagnRnitni ty . e tc.; and Ja~tlY 

CII) The SW",. ,"(l", Cltokm, thou8~"d -loh(),1. th" upper CCl'8bnlln ,,·!tb its tolJe~ and 
ooDYoluiif)ua, th" Rllccial lI"d htghost ~"at of ti,,, JitJ<l, tho soul 

~1fPl'R ~ ~.~ t q-m: ~: ... 1fTif~; ... ml~,,"U~~. 

od I ~r<% ~ ~. ~'" I ~~~~'{<Il'f.t!:l'1I1r. Iti"«n".,. 

~ ... 'II:,"" (q,~fiII~.'Q: ~RP;I'1ti"" ~ ~ , ifM ~ 'iIJIi' flNi'«~n'" I ~ 
.... ~ ... """ .......... , ...... ~ "-""".<ilI -.: """""" "'" 
~ ~ ,.' I ~Iilg'~ , ~'" 1'tiJImf' ~S"Il:ldd~til 'II1m ... ~ 

... ~~ Ii1I:msi"fa€i'n 9T~ I ~s~ ~w:fl(iQt~ ..u'I(l""~ ti"JI ~ ~. 
~: ~ 1:im ~: I ~ ~ 'IIlfi' 'IVNfi , !(I1I1M«'R'I: ~:~; 
~~~:~tfr..r~I~ .. "' .. I_ .... ~ .... ~"IfIi'~' 

uTf.Ir ... ~: " .... ( .. €iWii I "ifJI" 'IIIfift ~. ~ ~ II I ~ (fiNe",_ 

"'" ~iq.~ 
.ro. ~M ~,.;Is' ... <f< '"""" ........ ,~ m ....... ' 

~~: I ~ ",,'.~' ~ ¥:faWqtl rn:i ~.~ ~ Pm-" 
.,iUiI", .. tfI,.tq 41~1t:q"Qi 1IIi~ I ''iiI"'S''Ptt ~ 'l""ff«il('I1~" : I .. -

Q~h"", ~' I ~ ~~ I ~ illiij&4tl!41 ~ <it_11M • 

... , 1IIIt"A .... ~ ;oftlt: ~ ~: I ~(Qw..:jt!il~ tl'''I'(ltl~i'''' : 
_ ( ... ) -.... """'" ("""'~ ~ .... ~<Il>, _," .. ,Ad 



( sst ) 

"tiA~ .. ls: 1· .... (~._iiR .... mma1'lted In N~.ra·, iIoDlilia.:- . 

VUe Sallgit;a.ratn'n .... , (qoil'\'4RsINt4i Ycl'!l1!B ;la..lfJ;) ~t~ ... 
.. ,'\lfiI .... _ "". 'l"'i _'fllil 'II'fl<' (- >-"'I ....... 
~l ... I~HiM'Q"'h ...,1 .. ,,,,,tQ 't'i ~ 1 IftIIn ,""", ' ~ .• "' ...... t; 
~ ~ '(fill ~ I Q 41"0., .. " "'rlt ~ ~ (/iqr-I~\qRI'Ii"'·. Y 
~ .t«"'illlfllifl ~ ~ (Jncilt(l S"n/all i"j T(llltYtl.j 10'0' rUDelioD~ or .i/~t.,ht'i 
Nodi and 1\f"no.,oh4 ,v,;di, " Loo /lee Sanhr", · Miu iI:!' Up,u lwiru. 

Tho eerebro-spinal u;,~ IllUl the heArt ,-their reHpec~I"o I'IltatlClIIlI to til .. cOlllclou& 

lite: _ \'ijniuabhi .... hu, ill tho r 3SRIlII''' Jll~t 'Inoted, ide"tiftea t ho M/lJlOoolI4 N,ldi (vehlcl .. 

ot oonll6iolUlnefl9, ~) with the cerohro-spinal.xis ",,1 it': .3minea.tion$, and comparu 
the figure to Ii inveri;ed gonnt with .. 'thoUIIllnd .. h.ancb"d 'It.cm hanging dow,.. Tbe 

Su.'um",,,. tba centl'lll P'~6"go of tho III,inal cord,;M tho stom of t.hl .. gOllrd (or .. 811igle 
branch). Tho writers all t ho Yoga (Inelu!!illg lIL .. a athol'li or the va";omL TaDlrlc .yetemwl 
uee tho w rm 1I000ewhet L1i lJer<)ut ly . On thi" Vi'H', t~o .)I"w>valld f.·"al i~ tllll oh~ullel of 
tbe commlloication of the J ioo (~(I'LI) w;, h tho ill,ua,""/'Clu-" (~ons(lri n'n ) ftt t b" bllllO of tho 
brain. 'l'bo ~er"Klry cu rreot~ art' ],,..,,, .. t. I." tho sellsory IlAnj:tii :.. " Jong no-erout nerve.. 
of tho 8pocia l a"D$O~. Dul t"i~ i ~ not HulIkicnt for I hNu to r is" to I.he level of dilo ri· 

minat i ve oollaciOllJjn e8~ (p~) A ('olnIllUUiCILliou must IH)W 100 est'MbliBb",d ootwOOII 

tho Jiua (i n t ho S"hasrlil'" 011"1,,·,,, "J!por cc~'h l""llll and r ho RCJl$O,·y cuu 'outs rtlec ivoo at 
tho sen~nri ulll, and this is dOlI(" hy means of ihe Mn"",.,"'" NudE. Whon pe nJIat hllu, a .... 
cent rally inItiated, '"' in dreams a"d halh ' cinBtion~. a Sl'''~i a l N,; ,li (S"" VlltlVulul ,\udi). which 
appea r" to be onl y a brancb of the .'I""o,""bri Sndi , 8('I"V"" a~ tlu' chan"cl of comm unication 
from tbe J i,"l (~ou\) to th"' lICll"urium, In tho "am..., w,'y, u,,' .. t jt",,, .... I,,, X,idi LriQ~1I d Qwn 

tho mC~8~g<.lH of the f;",, 1 rrom Ihc ,<;"/",,rQm ("I'por ~crcL.um ) 10 tl", Aj'''; Ch"kru (rnoWT 
tract Qt Ih, ' hll.8e or Ih~ hr.1)n), m ... s~ag ... s which ,nC' thc"cu carri l',l rn t l IL er dQw n, alollg 

ellel'Elnt norvcs, to \"" rio".~ [I"rt~ of tho ph('ril'he,·.I". I "';\." a,M I bllt I h.., ~poe laJ ~('n80 ry 

ncr,'6/! log..,thor with t ho Mc:m,wllhci ,\ci,/i a.N! s" n,o!. imn~ gonf'r a lly t" r ll)('f\ Jm.""""h(j "'ddi, 

li t .. channOI of l'resoutativc IllJowlC<.l~('. Thorl' i~ ,,0 ,Hnknlty ~o rar. '1'1"" M",,,,,,,,hLi 

,\'r.,l i IIncl tho ,j j",iuahr. 11',;,11 CUlmeN thn ~"n""ri'm"tor Hac! at th,· h,.,,,,, of th .. bra in 

(M"''''8r/o"/,,., 11,,01 .1j"",",,,,k""1. with U,o hll:hl'Mt (~n'l ~po"i,,"l) "",,~or I,ho Aoul IJ ivA\ I" 
thc uppur "c",.btum ("i:'ba~ r h.1), tl .... 0"" Iwin!:" tho ,·hall,,,·1 f .. ,· .. arr.' iug "l' t he '<6n.'lOry, 
And the 011,01" fo r lt r;nj:tinl,: ,,0"" 11 n". nl o(.<,r me.;~:LgI'H. /J UI "II""rl~ ... f 0", will (Ajllli. 

P .... yalilll) a rc co"~d",,s I"'·M<'tI'ationH. ""tI Ihe MII""",/,d ,' .... Ii ","~t , hnrorm'" co-o"" rllt~ 
with tho Ajllu lI'l/u, jn ).t(odudllg· the " ... n~~.i"u~LL"'~S of ,·lIort. l llllc-od, ~tloll t i'.m, tbo 
c/mracteriMtlc fu nction of M"""6, I,y whieh it. rai_ .....," ""'pr>:sc"r.aUn nH to t l,e levol 

of i1 isc ri lll,nAtivo COt"'lC'''''~''''''''', iID!.li('1I .. lion (l',.,ya/'''') Oil l he 1)3rt of l bn ~ou l 

(Atm.:w, JI",,), an cllott of whic h ""t: a ro con,..lio"",, tir , ol/gIL the challnd " r tbo Mil ito"" ..... ; 
1I'4d'. nut how to explain t he ' ''·''lI<'n I.1 ti0l1 of e ffort ill the muto,..."e rv~" ~ Sanhr. 
Milll"8, t ho autho r or the U",,~klh .. , 01> KLLII.;,iI,' • .<;,It .... . . argue~ tha t Lh" Nlld •• (even 
tbe vollU"nll l or IDoto r nor\"Ol!) ara themso(\'o.> 1IC0sith'c, aotl tb,,;r "f(eclion~ IIro eonvoyGd 
to tho l eUSOrlnlll b,. means of th" nCr,'OIl ot tho (iuJ",r ) .lIS"" or touch (which lire 
Illterapersecl, in m;nQta Hbri)\>", amllng tltom). The oo""ciousnea~ of ollor t, thon, In an,. 
motor Q(,lve, wheth" • .04;l1li",,"" j\"olitiOllal-rnotor), or Prd ·,a~.,.,"" (antomuti01lOtorJ, dependa 

00 tbe tactile norv~ (or norvl'fl 01 organic eenutionj mixed up with it. Thus the ' 
.... 11II1l.tloQ of food and drink by the automatie activity or the "rli~ul ;u.pllOfi an 

(antoJuatlc) eU'o1't ( .... 'Il~ ... ; ) accolJ\fl. t"ed lty II VlIIC'II> organic ee";eiou;nMJI, which I. 
du to the fact th.s.t minute Jlbl"Ol'l o( tbe inper touc b....ooae are illt.enlpera;ed with tl!u 
maohiDery of tlle autoJuatic 8en_ (the Pm ~ntoM ,\'lidj_), 



( Mo ) 
i!CM~.q" . ~ ..... ~ifC: ~ tMi .... "i~hli ... ~ ... 

n-i i ~ """f'ii(4iiliitll'ftftnt
", i ~ ........ I4Ih1,. ~ wrfint.. 

rtRuCilCC'Ni'lfit if ~ I tt'tI~litll'''. 1R:~i'W'd~1IIiI ""'~ .... ~ I ~ 
...u9 ~ "~,, ~ ~ If wi ~ " ~ ((Cit.HI~i~: I 

l&.t.nlr.n. Misn.'. UJXI. /uira, on Sll t tu 14, til, AIIII;kq 2, Chap. V.I 

Tilt H/'art. Tho heatt in t he older school. ;& eOllsidued to be the ,.eat of waking 
eoUCIOUDeII8. For the bClIIr t oxpand. d uring waking lite a nd eoD.~raeta during .Ioop. 

Sleep (~) again I. of two kinds (t l dreaming ~Ieep (.wap'lll, l upei l whcn the 
el.t.crllai aellSCs &.re wltbdrawn inlo tho heart , bnt tbe re pr66!lptatiV(\-I)reeent.a.tJve 

faculty (l1l"i;, "") walres, aml. ('.II U1'6.1I1l1e88 siMp (. " , tlpH) wllcu thi. host {Ieulty i. IIk~ 

1I'i~e merged in tho mere automat ie activ ity of me. 

~ ~~ I ~ ~ ~ ~MI(ii(I" I f.nftwf8 ttlfq(qAAI 0tRr" 
I ••• ,.,," "'''''''''llsfWort .... ' I .... ~.~ 011 ... "" """'" Rl"'~
~ i ~ II'I-m ~ mf8: t:c41~l(tnt" :-(.!;n"gila_'·lItnulr«ta). 

1j1lO'rION _ . 

NERVE -CORDS AND FInRES (SVl\I l'ATIIll11C-SrISAL SnITEM). 

Nc rvt)-cOM$and FiIJrc.ll-Cnnial a mI ~pillal lli'rw!",. amI the cOlluected "YPl)l ~thotic 

nervctj :_Witb tI"" writors Oil tho Yog .... nIl the Mir" •• alld lIuch of t he Dhllmunf. lUI 81'9 
oot vehielOli of vital curl't'nt. motalla]ic "Did, lymph. chyle Of bl<>«1. are cranial neM'ruJ, 
and pl'{>Ceed from \,110 hoart th rough I hi' III,ihnl c<>rd to the emoium. Thi'1W" cranial nerveR 
lllc]udo pairl! for tlln larynx ~nd tho tvnll "c, tor thc nndf'rtltanding lind IlRO oflll)C("!h. for 
the rai~jns Dnu IV"'oring or lho f'ycHd ... for weeping, for tim .. cnsaUou" of tho "peeial 
,onllCS, etc.-II \;<>nru ~cd a"d uni"wlligi' llt r<'l'fodu('\.;on or Rus ru ta'$ cla""i/lclItioll. But 
t ho cnumorution of the "pinal n<'Tvi'II ,,·itl, the conncelC<! sym["lathel ic chain aud ganglia, 
II a distinct i"'prov(\P1ont 00 thc 01<1 anat.."c;st.~. Tho (oU<>w;,,!,: plan attempt. to Ifivn 
8 rough IdOl!. 01 tho relative po~ition " f Iho pri,wipa! l1<'f'·(>.'1 or tllEl sympsthetic-Bpills l 

'l'R ANSVEnSE SECTION. 

PU~RA 
o 

PA"IIHVI~ I 0 

PINOALA 

RIGHT, 

SARASWATI 
o 

v.in'iNA 

U.ANnlJARI 
o 

o 8ANKH1Nl 

KUI:JU 
o 

vIsv8DARA 

ALAM~USBA 

o 
.l:JA8Tl.JlBVA 

o lOA 

LOT. 



( Ml 

The 8 .. ,""111114 111 the 06otra\ cord In the vertebral coll'lmfl ('IIIIIf"',1N). The two ohaln. 
ur . "mpathatiewrlWglla 01) tho I~,rt .nd tho r ight "'TO o . ... ed Ida and PI"gnid t'OSpecth e ly. 
The sympathetic OOf\'08 b..ve their nll~in oonnet'tiOTl with «", ...... Ni at th ... 1«,1.1' plexoa 
(~ """- in tho..." ~ Or ~). Of the .(lVon hundred IlQrv&-co.Q of the 

.ympatbotic-flp!nal ":vatem (~ : ~ pngit.q-ntll '''lU'a ), th .. h.urt""n "'llfIt impor tant . .... :._ 

(1) 8",11",,,(1, in the <'ell t •• 1 .. blumel of tho IIl'i n8\ cord. 

I!!) TIM, t.be loft sympat hetic ch~in 8tretebiog from "'"Ier W,,, I"tt 1l000tJ·jl to below 
the le tt kidney,-in t he form of a bent bow, 

IS) PiI'go la., t he eorre~pondiDg chain 011 t-he rigb t. 

\ t ) KW.lI, the pudic nene ot the-sacral plaIlIB, to the lort or I IIe ~pjnal cord. 

(IS) Olmdhliri, to the l.oaell: of tb" lelt IIY"'p"th<>lie . ),ain.-.8U PflCI'od to .tretch from 
bolow the corU M ot tho Il'tt eye to tbe te ft leg. It was ovide nMy aupJ)Qfled that eome 
uervee ot t he cervical 1.le~1llI came do~'fI th r(H'J::h t he epi llal cord an,l Joine d on t d the 
grout eoJ;atio nerve of the IlaCral pl{llU.\I. 

{6) lI",tijil"" • . to t he t rout of t ho loft sympathet ic chain .. trow";"'" from below tho 
corne r of the left eye to t he gNlII.t toe of t ho Jeft root, on tho &ll.lIle 8upp<lfli t ioo 11.1 befoMl. 
I'a.thologieal f"cto< were believlld tu l'O;nt to a "peeial nel'Ve conncctiuu l>etween t he eyee 
~nd thn toell. 

\7} 8u ..... li<',ti, to the r ight of IJI'~""III/i, .o;tretoJbing up to tho tongue (tho bypO.gJoual 
ne r" eIJ of t he corvioJal plexus), 

(8) P",,;, to t bc baek uf t he rigbt sYlllpllthotio cbain, strotchiug from below · 
the corllN of tho rigbt uye to tho abdumen (s eonnectf'd ohaln of c(' rvicsl and lumbar 
ner'l'CJI). 

(0) Pj1!1<l ~u illi, 100t'VC'OH J'U'1' and ~ , aI'll.SvatL, allEicu lar branch of t he oervleal 
p lexu8 00 t h" right. 

( 10) ij, ... klo'"f. betWCf)" Gaudbhi anll HlHaJI" ati, auricul:l r hraDcb of tbe cerv lea l 
plexus on tho left. 

( II ) Ymialuitli, to , tiLo (ront of the r igb t "ympaliLetie ebain, etretebiug ffOro the 
r ight t humb to t.he right leg (the rad id ne n'" of t h6 brac hi:tl plex"1! continued· on to 
eer tain bra nche" of thc g reat sciatic!. 

(12) I 'droll/i, the nerves of the sacral pIOIII6, bet",,,,,,, Kuh" and JUas .. iDi, !'IImlty
Ing OVOr tbe lower t run k aOd limb8. 

(18) VilOO<IAru, the nl!r\'otI of tho lumhar J,le ~"B, bet.ween Kuhu aDd BntlJib"l, 
ramifying over the lo .... er trunk aDd IirohH. 

\if) Al4mbnf'l, the coccygeal nervCH, l,rO\.'l".ld ing f rom the sac ral vcrwbrlfl to th! 

urino-genltary org.n~. 

(Vid e aabgit6-ratn'bra, ~, R>;1i'!.Rwit .... ' slokas 14&,1611, Also, the YogAr!!a .. .,) 

8wnON 7. 

AUTOMATI0 A.MD REIl"LBX ACTIVITY 011' TBE OnOlNIIliM 
- THE JrORTY·!'HNE VAYU8. 

Ohvata describes Vd!/1' .. tbat whlch keeps the lIIaeliine of the bod, a t work, the 
prl_ov6r, the imptllUng fo rce which aeta in motion the org_1lI (LPaludfq tbe ..... 
ud Ute mind); .. hieh arrangea the 0611. and tJ .. u~, aUd which uufolca or cleve)o,. the 
fanal.trllotlll'9 out of t.he fertiUlied ovom, CIl.\nI.kA and Sunt. Et»>ioe Ute .Ive oll1ef 
V4~ .wlth "elr fQnetioo! ;0 tho tnalntonaa06 of tile alllmalllt8. 811.,l1ta ,m8l1t1ou. 



I'rd 'J" .. Jr.nillg it. __ In tlie mouth, ·and ooncerned ill deglatltloll, hiOCQugh, ~ 
plratioG, etc., Ud<1PUl &/J ooncernad in art.ioolation and alnring, Hu.rMlla 8IJ dJC'8fItlll8 the 
rood In thelltomaeb 10 oollJu[lction with the aniwal beat, V¢uP a .. coufl!ing an ovM th .. 
body, drivini' tb .. c hyle and c;mllini' the lIow of l>lood ILIId aweat, and Ap<inu.alJhaviDg 
lta_t in tbe ;nl;e8t1nal rCl:ion. and lICoding ,lowo the "lO-~nit.llIecretinM. (Susrut&_ 

Nidllno.lhti,,", Cbapter J.J 
I n the moollenl Jl,bY9[010gy the Dumber of ~'6y". i>< giveu:ta 49. All lu Charab 

t,nd 8uoiruta, the Vl1yu IfC rcgudcd as tl,o mo,-i"g or impelling roree8 that work the 
organiam and all its automdic lIod refl ,,!: machinery. Tho Ajnii·ooha ,,",idi. (clol'(lnt 

neneal aTO only channele ror tbe rondnctlon or command" of I.he eelf or th .. will 
( ......... ); tho Vlly"., on tI.potber },aod, are fol"C6!l (orcnrrcnt...) thllt IDHiutaill the automatic, 

rellex or ;nlltinctivo activiti,.,.. or the orgallisro, Tho tlln chie! l·,;y", with the ir 
funl'tiona ato Quuworated tb,,,,: -

(I) P rii'.HJ, which work", the idco_motor ,·cr\.la1 meeh:tnism and \·ooa1 npparfltUII, 
the _plral.o~.1' "ydem, the 1ll1l~(:~C8 ell(:'agoo in \1O ngh tng, "ighing, etc. 

t2) AfOl"'" wbich ej .. eu. the exeretion" and wastes, the urine, the lfe<les, the " pe rm 

and corm-cella, etc. 

(i) Vllrill" , ",hoec woril ito " .. l.cnglon, eOI.traetioll Ilnd flexion of Ihe muscles, temlollli 
and ligamout·~ ; t ho "tored-llp onergy of t he mo~el/)ll . 

( f) SaIlWtlll. tho fOr«", whicb, in eonJl1l1ctioD v.-ith Ilnimal heat. worh the machin ... ry 
of metaboHllm, in tb ... m3 inlellfllle<, of thc orgnnic lifo. It drives Or I.rop<'le tho chyle, 
blood, and every otber curtont (}j~ot,,) or c ir<: ulatiug lIuid in tho I>ody. 

(6) UeId,,,., MncerDcd in maintaining th ... ereet pOlltUI"(\ or tho hody. 
(8) 1\'''(11.1, which is ooncernud in involuntary retcbing. vomi ting. 
(7) K,Ullll., which worlls t he automatic movement of the eyelills. winking, etc. 
(6) Krik<I~", concerned with I·he appelit"ij 0( hnnser and thirst . 
(II) D~IIIId<itlll, which hrings about yawning, uoziog, ctc. 

(10) VhnlllljolJ/II, wblch is concerned with coma, eWQOning, t rancl'. 

IRS: ~: ~Ifi: oiI-r-rt, • ~":, ~~rt!!T :nm....:, n~
~:. ~: ~, Slft"'<fit ~:, (fil, .. )q:tfill:, ~ .. fl:Afi"'''', ii!ii'If lT~f!,<ihd I 
AliiiliQli\ii(l"AAI"~ ( ~ 1l.~ Ch~l't{'r XII ) iil!fi ~~: 1fA]": ~
.-.f.\f:~~, ~:.,,~ i{i*@qi~~@I: ~ ~'ii I 1q"IO(: ___ 

A''''iQl.,.IlI~~ ~ '" I ~srq '81~ ~ :utIi • m I ~ 
~'S Ifrtmi'1 ~ ~d«'ll"" +liCC·n" ...... oftSItM,1 ~: ~ ~ 
~ ~\i I ~ q",,"'Ul( .. :f{ia;n: ~ ~ W1fQql+lI~'" 
~,~~~~~·~I ( "fld(6'I14i( ! 

Of. tbo Summar,. in lW.ja &urindra Mohall Tagor .. 's aditio" of tho ~a""ita Darpa!,a. 

tat''',(4 (~~) firwml ~: ( 1r.'Q"~: ) ~ -mr 
( 9fd') ~:, ~~~INAtII ~ I '''''''''tlI(41~ Rf"PRII' ~ 
.,'. 1 .. ftId'41e11\4t1 tlttlU"".,lftl ~ q......r mmRCJ" 45Rl,~: ~ 

"" ... ~: ""'~tM~""fi""I:,q ~: I ~ ~ '1\ ~ 
Wl('tftP4:.""liiNPiO"fiII",,,Wlc4P;n(1q (Snh,iI""'I"pa~ .. , Chap. I, blok~ .1I~). 01. 

lb •• J.tra.et 10 8aIlkara. 



1rN': "N!(At'._'~-I """': ...... !'(f6«GL~ • .....r: w: .....A . '" '" "' .. ..sn.r: ch."",40'4i'll;' ~::tIi(4,RI: dtt:IiI."W.I?( Q: • ~: ~ ""'11Qf!"1 ..... 
~ ~ • ~. CShil-ol<" DIu1~!/<. , Chap. 11, Pl\da f, Sutra 2.) 

SwrJOS 8. 

,,'m'rA L DKVELOI'MENT (AIi'TER SUSRUTAI, 

'rhe OVum ferti lised hy the aperm .... • .. ll and de veloping n"der t ho in/lue nce ot au im.l
heat forlnll atlcce!08ive I .. y,,", a llt\ tis~\I(l>j. e ve n 1lo1S 1"16'1''' or ~,,1I1 all,l IIbr('>! are formel! 
in wood. Fint are to,.med !to,'on 1., .... 10. opith ('li~ 1 and dormal (S"pla t""'c/'n), then follow 
tile I!Iflveral t iBIIlleol (Koldh ), t he 1I01lb, t he v.,."" ln r t i!j8nc, t-he ra t and mA.frow, t.he Iym-. 
pbatic and (<<Iandular) tissue. t·he intes ti na l ti~su (os, l ho b ilia ry " ud U.o 80minal vestlelq, 
TbOOle tiQues al'<l regatdod hy &omC:\$ mQdinc,,( ioll ij ('of l i.c orill'ina l dor", .. 1 laye l'll or tho 
ovum (ct, YJe layers of t he I,last.(l-dc rm alUl tbo ir re id _ion to lh" ti s911C1! in ~mllryo'OfrJ'). 

The LiMu{'S ~ re Hnp polied to 110 d" velopf'u "ncc<lII>'ively. Oll{, on t 01 "Dothe r , by c bom'''.' 
a<'t iou or ,,,,,taholi"DI (po-i /ro ). ".~., {'by In is tr"""lor mt'd into blood. 1,lood Into llesh, lIeeh 
illto ta l .. rat into 1>(>lIc, hone (in r('al ity. fat in t.h{' I-o",OlI) into Ina rrow. marrow intu s p6rm_ 
cell , Tho o~gn.'''' al'(> u{'~ t 10 ~tIlod orr t of U.o li8s u e~ . "rho l ivc r . g.~n .IJladder (/d O!lUI" 
s [lleon anu lung.< aro referred to t ho Moo,l : l h" intc .. tiucs to the \11 00<1, l yU '111I and bilo : 
t he kidnor~ t.o i ho blood alltl 1M. ; the t~ti r I N' to t.ho hlood, Iyml,h and fa t; til" hOllrt to 
t ho blood a ttd lymph : A, ,,1 tho tonglle to thn Iy",ph. hl,~"l ,,, ,d 110>111 . Vliy", wit,1t U'O Rccnm. 
panlmc tt t of nnimal hOKl, i"'po l8 t lt (" (l llrrcnt8' (. ro tlim. i ) ill the Byfttern; Vci y" ""Ung on 
the IlCAb g ivC8 ri~o t.o t ho rnll ~doM; Ilnd it is I'dy". a g;.in , whkh. with t h <los~c n ('eot tat (or 
marrow), p roduc{'8 t h'" not v,'.'I, arteri"s and OOn.lonll (lill~ ru ta., S"d .... lthfona, Chapter JV, 
"11(18"t ..... I",;IIO, Chapter XI V). 

Tho following part", (ti~~ltC8 a nd orga ne ) ia t he tm tus ..... ill .... peclal 8en,0 ulOdi. 
" cations ot the tou r orgau ic ~u h8t.lHl :e>o (COmi>OIUIU$) cont ributed hy t he 8pt'lrm..tleli of the 
m .. le-parent, hai r, n .. ils, tooth. !.>onr .... , nerv~ , veill~,,,,,d artcr i08, tondOlJ8 Ilud ligamcII,"", &nd 
tile sporm-ce ll ; th(, following 01 thc fOllt orgll nic ~u ..... tanecs .. ..., d~rived !tom tb«mother: 
"kill, blood, nr" ... f:>.l , tire heart" li"lll' alld " pleen, lridne}·R, tllomaeh, In~tin08, &'c, (Charaira • 
. <;"ri ... ,.tluh"" Chaptol' III), 

Tho rudim{'nts ot t hc lteMi l ... ><1 the limh~ bcgin to ~ .)poa r in thc thi ~d month, and nre 
uo'·clo)lcu jll tho fOll rt h ; th" I .... nc~ , ligamen,"", nai lA. " a ir, &c, hceomc d istinct in tbe .br·th, 
In the ~ooond mouth the BOll ual character it! ind ica U.<1 by t he " hap .. of !.he tootllfl, t ile IIb.pc 
01 a tound joint (?) ind icating the malc ao).:, and an <llongakd "ha re l1li oJ .. mUSCle (1) the 

te male ee l: [c r. Ch. talra, oSarl,,,ut/, ,, ,,,,, Ch8pwr I \',-~ 'IA; ~1t~: ~'~"" I!IlI "": 

fim-; ,...: flIi\ ~ ";'11[";': Chakr~ plni note.; "": ..tiI~: I Iijooir -.n:: I ~ (l .... I.,l .. 'o , 

~·1iI ~ loe cit. 
SlCTl(lS II. 

HEREDtTY. 

Tnlll. miHa ion of s pceille ch. n cwH-what pal'Ou t:a[ cban.c(;(lra al'O UllllilIIlitted 
t<' oflepring, The 'l l .. ·"UOD is ra iilOd in Cbarah. (and ""I'li e r atill , in t he Hrdlt.mtUMIl.) 

how specHlc cbvac(;(l ... a re tr3<lJlmitted,-why the o!Iapring ill ot the " rue Ilpecl611 U the 
p. ren tal orpn1 .. m. say, tbe burOJlII Of" bovine llpooilltl , t he equlue 8J I6Cies (Ch .... ka). or ,tn. 
Aanttlt .. ap6Cie9, Fic u .. reli8"NIIa , (Sank.ara Bribadira~y .. h-bU~ya)_ Elpec iec """':) may be 
oomparod to 110 m .. DY moulds n I~ were, into which the ovum ill cut., IlVUD .. molt.ea-· 
...,tal. "PO cut 10 _Ids. Tbl" ;a .r contee aul,. II.lI 1II,,"tra t ive ualO&1": the e&II1f8 

lIM to bf:t IIIY8flUpted, 

• Reproduced 1_ my ~npb. iaDl. Bay', Billd" ~"tf'y, VoL II. 
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No", 0Aat.a", nil YuMrula, tollowlng Dballvl/olltarl, bold that the f~u, or AUler t.be 
l6l'tilbed OVIIID, de velope by p"lingen6ll1. (instead of 6j'!,gtoo9llia); in nUier wordA, .. II the 
orran_ lire ))Dtentlany pr"Ment therein I.t the um" time and nnfold in 1\ oortaln order, As 
tbe'prouting bambllO-f!eed. contain, in mluiature tho enti re Itructufe Df t be llluuboo, ... the 
mango blOlll1011i eont,lns the .tone, tb& pulp. t he nb", ..... hloh ' .'pear separated anrt. dlstinet 
10 tb" ri pe {r'lit, thougb h om t.heir eIoeuive minut.enCl'ls thB)' are nndilltingu\"bable in the 
biOMOIIJ, even ,,"eh III the calle with the lcrWiaed ovom, 

""'" It _ "" ••• I,.".,.,flI S""":..-IlI __ ,' """,~. 
l'm{ imFlFi ,,~ 'l«l'Q"q tllhIT "l""". ~jji:-' ~t"ltflf&ttSJtI<t. ~ a'lPli 
.'lIiiMi'4ffl; I wm _ iQq~;:it ~ I ~ -PJo(f.,i 15Ar: ~~ ~ 

~* AfI'IIIII'Rt: I ~ mm ~ ~! ~ ... ! ~ ~11fRi11(~ .. flpt: ~ 
fiii+llftt: ",,1'fiTfiI' ~ I (gullful .. , SfirifflIU";,,U. Ohat>. 'II ). 

Tlto inheritaocll of 811eeitle Ch:lfaeters i" e"I)Ia.\,w,1 in aCCQrdll!lt}9 with thi8 v ;u ..... 
Chrak~ a!sum~ that tb () ~I'"r,n_een of tho rD :Ll" f)'.~nt. couli\in ~ ,,,inut,, oll),"I)"ts durived 
f rom e&!lb or ita orla,,~ .. n,\ ti"s',o~. ICr. O:\r"[n',, go""n,,l& an,1 SI"'IOC&r'" • id .. 'J. Sanka ... 
• jmi, ... J" at.""'''8 that tho sporm·cull (or tb" 8(too ;n tho c~"" "r a plant) r("p .o~'mtM in 
minlatlll'6 overy or" .. " ,,' th" I,areut org:m; .. ,n, al\<\ <'''liLa ins ill pofrll!iI, th<) whole 

0l'£ani8m that i~ ,loc~lol'cd out of ,to (.~!O!I '!l'I'!": ~ ~. Cllarnka ";,hira_ 
ath ..... , Ohapter I \,. ct. Saokar .. "II llrihadf.rat,y .. ka..l 

But It this ill 110, wb y aro nllt cong~"ital dorormities "r th" I,:<r<)nt, or cou~ti t .. UonBI 
dl~09 contracted. ;n la l,l)_ nro, invarial)ly ;nh(!rit.co.l? Ollngunital. blindness, dcarn{,~8, 
dumbneaa, 8ta.mmeri ng, lamene><a, or d<)[or mity or tho I:Ipin~1 cr>ll1!\lQ Or of t he bony lrame
Wilrl!:, nr d "'arll"h atature, or "on~titutin"al diso"~",, lilre "'Rd",,~~, lepl'08y, Or ~I!:in di8'8.'UleA 
In the pa .ent, de not neC{)'8Rrily 1'1'0 ,11111" C".~~I'O'Hltng dcfur,,,ities or i"firmittc, iu tho 
oft8pring. n ca.",,,,t tlloroforo ho ~1"'t lho (ortili .... ,1 o"'''m rCI'l'OtOnt~ ;" mini3oturo e ..... ry 
o.ga.n an.d tt.aue 0/ the par""MI nrg"ni"",~. Tho lWlution u( thiM dilllefllty ChR""ka 
aee rit.e~ t.o Atrey". The fertilised nn"n. it j , trn<', is eOl"l'n~ or olew"nt~ ... hieh arise 

I lQII1 t h" whvlep'Hental o_gaoh;m (~~ij-), hut it i~ not the "<:voI0116<.1 orgao, 
of the plL _ontll, witl. their idto"rncMcies or acquirod ""a.,,ctt:- re. tbllt dolo ,.mi,,,) nr contri
bute tbfl elen,ent'l of th{' ~1'OrH1....,,,ll <or """,I). 1'1'0 I,ar"utal Vija (1iE'",1, go ....... pluOl) 

coni.aillff the whole I,arontal Mg.U1ism in mini"tllrtl (or il< polr'</ia), hilt l]. i~ iudepcndent nr 
the pal'6u tH' derol(1pud org"" •. ami is not "~~ari1y atf(,<,t,ed!.lf tboi. idiooyneraeiOll ur 
deformities. In tad, t he [l"r(m~1 Vij .. Igood, g('I'JJl.pl~8m) '9 nn organic whol" i lldepen
dent of tbo de,'ololood l.arontal )'odJ" anti its urgau& I" the pll ronLal Vija, I'n element rcpl'(l. 
80Dting a partieDlar orga" Or tiotJlOo may h"ppen (f"f thi .. is II.Ccid'mt.al, to.) to be defective 

or uDdevelopod, or otltorwi'lO ahnor,na!!y ,-,bara"Wri.~o il, and in tbi" eallf! tbe corl't'l&pood
iog organ or tiM"o or tbe olfl:lpriDg wi!! be s;."ilarly ebar;lCLeri,od. WbeJl eonatitutioooal 
di __ , acquirod ;11 later l ite, aro lound to lo" inherited, Atroya would aUP1JOlIe that. the 
VIJa or the p4l"011t has l.oc .. " ."allt,.,l , "",I t hi .. w",dd O~I'I"ln the raet of thu.ill he r ltauce. 
III tho ease of lepmsy, fo, (>1:'1.'01'10, it is t,,~n .. mitted to the "trspr ing. only whe n t he 
~flll.plollllll (the Vija or tbe rertlliP!6<l ovum) i~ infecte<l with the ,.i r ua of the disel&~o by 
reMOJI of the lopl'Olly of thc pnHlnt (I>id _ Oh"n.u·s r OlJOr t of \tl'6ya'a tbeory, lSoI..lrM-

tJlltta), .j ' . • 

~ ~~ 1tlri Q'tt¥(I~1 ~ ~!lC(i"'II(~f.M'IM q1t; , ~ 

"fililr. .. ~ I,J""1 ~ "6'''A(I'iI~Wil ~: ~ ~ I .t\ _ 
~ ..mr. ~gl(l"AO{III! ~ mil ,,~fQ" Wml ~. "!' fI!PN: f"IIIIIi, 
... ...... M ~ ,cal&t(4'\Ml ~ qq !i ....... , ~ ~ .. " .... .. 
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~: .... 'lIN: wrGllll: ~ I qp' Q 6§i(Nf<'0f4 ~ ~. I ~ 
• ~: "S"ihM: IRmI. _Fl4,....'l .... , .. .,I1f,.qqcqw)""'«'.fW,ti..a. :aRftt 

~ ill ~tt''"'l .••.•..••••..... .... .••.. ....•..•.. _ ............... ...... .. .. .. 

..Mi' ~ • ~ ~: IIPR1W ~~¥4j ~: fq'tQ(i(1~ql 0( ~ ~ 

"" ~ "Wi"l'*'W ~ ~ ~ ~ $I <'RQ' ", ....... 1ii4 ~: ~ lim

.m • "'3"dNIq; mRl<t, a'~~ I Qiw '" ""4Jlloilf..itQIRl! ~ ~UJ' 
~ I o:I""I ..... I~\ ~~: flW'I«(lfWi W.RlI ( 'IIi'{ilj :m~PI ifd!qqf{.tl, ) 
~ ~~ Q:I!).~: I qqqNdql3Ta 'f"'q ~ Pa' I 
" N. D.- Tho II<;lvaoth (,issue (tho Sukmdlu"yi kal§,lIpc-rw·htlarillg or roproductlve) OOD

tailla the parental VJja, which is 11 mlnuw. vrl;"u;';'1l ( ~. ) .J uri,,;,,!> its ulollloui.8 

from the p .. rontal organll, l'ut di8tiuct ' rum Lho btU'r. and indcpoIHl<.mt or the ir poeulllll'i
tie8, and it is th" cowbinatioll nnd eluuaCf·crs or th ()~o ,-m"sl it'''lIIt n,I'II,,,,,t$ of the llarnntal 

Vij . ill tho ~produc~,,·o ti!;~llc, thnt ,1e ",.."ino thO' phy~io l()g; <l" 1 cha.r,~\lter$ "llI1I,re<\i&

poeitiou$ of tho (ltr~J'riIiS. We may call t hi ~ '''trey'l''; !I~"""I'I" .", t!"'j)r~, rn. it i~ "' " IIdva"co 
on tho conC<'[ltioo of gcult""lc" an,l of j,l~, bu L in AI·re),"',; "crsi"", Lha g"I'm-pl""", i6 not 
only rcpra.<.outativIl of the snmatie ti~~,,,,~, lout abn g<'1u:ratfl~ '11111 ill gOllerat.<..'" by the 

l.tter. This mutual interaction at the' germ·plno;lIl' and ''''''DOItie ti~"uea' is a dlstinctivo 
fl:!at uM of At tcya'" hYI>ot ba.<.i s, the valuo of whic!, will 1>0 dilforontl)' o .. titDatod by dilforent 
IIchool$ of biologi~t9. 

I way a lso add t ba.t tho contiuued h!entity of the I:c rm ']llallm ('"-) trom geuera

tiOIl W geueration, though it foll uws a~ a corollary f !'<lm this Iloctrine of a di'; llDet 

I'<lproduetivt-' tissuc, OV,"n ""']10" """,,oi"cd tOJ I,,, a/ioct",1 IJy ~unMtic l, rooC/i~QIj, '"" 
Atroya and Cha..,.lJa conCeive it t o bo, i.~ nowhere "x[lres~ly doduced. 0" thu utber 
hand, Alrey", aDd Cbard:a owplla"bc thu iuOuell"" (It abullIla"t. ul dofuctive " .. trition, and 
of the (chewica]) cOII"tHution ot tbo [00<1, e tc., on tho ch"rl\clc~'" ur t bo Vija ill tho re
productive 1 i8lJno, ell,euially a~ rcS.lrds tb,' ,;c ~ual l.\har,""I.cr, t~c ~ ~"turo, "ud Lbo COluur 
pigmoot (~) of t he ull"s prillg. liu t thuugh th" inOucJlee of ll utriLioo un 1_ho Vija i ~ tbu« 

(tooly admi twd ill a ~e lloral \Vay, it ill ellj'rl.\~Hly ~t"t~,,1 that t ho 11O<",1\3r ehat .. e tOt6 Or 
idiO>iYllcruio.. of t h ... el.'menta that "ulllhiuo tu fu,.,n thc Vija m~t ho .tlJ;lItd"d a8 a 

matter of ullan"" (t-), iu othor ... ordll, tbe tru ly cougcllita l variations aro accidontal. 

S&1.11'1O:-: 10. 

TliH SEX QUESTION, 

l ufl.uonco of nut r ition 00 til<! ovnlll ""p .. <"ially a~ r"glnd~ t he 80:1., .. tatu ..... a"d colour
pigment of the re$ulting olf~pring :_. 1" a S{'''''''al way, gh"o and milk fur the wBlo, 
a nd oil and boalla tor tlic larnalo parollt, art> l"'v<mr.lbla W the Vija, 1"h6 66xual 
character of tbo olfapriug d\lp,mda ill part on a pe r iodic i ty to whid. t ho ]it ... history 

of tile OVII!D in the tema]o pafflut is coucehed to be 6uhj"et.--a law of alt.6rnat.6 
rbythmic change (not unlike what wo now l.:uow to regu la t,<, t ho dovelul"n~l\t of .. over.1 
otde l d or lMcturia or nn icollulu orga,uis!Ds) , a law, uuder .... hich tho t",·tili~"'tion ot the 
0,.,,111 on tho fourth day af~or tho lJl .. n~trual disoha rgf', Or on tho al1.erl1~ t6 daye ~ UCOOf!d.. 
ing, I~ ' a voRtlIIble to tho t{Btus de volol'ln,t!: tho lIlal666:r.nal character, and on tho afth, 
... .,nth, .,ul alt.6roate following d" ye, to tho trotU8 as!l.uUling tbo fomll ie eOI, The PNyogo 
diilft4~"i . tates tbd t ho lattor OCCUrli on c.cn daY6, and tile former on odd day" . Anotber 
tactor la the relaU,.e prod()Q>iDau OQ ot tile .pstln amI t.bo get'" nolls in tho r"rtUUted OVUIlI. 

1h0Mll of the .porm-ooll prodnoes the male, that of th6 germ-cell the teroal., 1I'0r rnale 
~pru.a 01 t.aU.t.atglC, lair complexion nd 6oorgetJ.c temperamWlt. wheat puJp with .. 



hoDeY, II'h.ee (olarliled butter), a nd mUir. abould be taken by tbe female pa_t. 
GeneullYIlpe&ldnr: ~II adoption of the fOl)d, olothlng, habit., of people of &oy partiOllw 
clime are a opposed to be lavourable to the produet.lon of tbeir cbaraoterietio lItat1l~ U1d 
Il;Omplel.lon. All to 1IIl:r, tbe f\.flt". for a time reulII.;oll indeooMlllnate, a nd then tak611 011. • 

detl.lllt.a lIIale or female cblracoor, hut before tbill ~ta::-e il r(laebed., the <levelopment of 
tbe PIli: can be modilloo to IIOmo e:rtout by food. and drugll (~f~)' AI for the eolour-

• pigment, It u. the a1limal hea~ (~) whkh ill its sou1'Ce; · but whe re the AI<Il(IR ... d 

Apopllr~lel ell predominate (in the food), the animBI belt (of tbe metabolleprocesses) produces 
a fair compleJ.lon 1 where M rt h and V:&yu partielOll predominate in tho food, blackn_ ill the 
result, and ",bere the difter-cn~ bh"/<l.a1'6 combined in Marly eqllal prnportion in t he 
food, the metabolic heat produce~ a dark I)igment. In the late r literature, ghee (clariDed 
botter) habltnnlly lakcn by tho fomale during geatation la aoppoaed. to prodnce a f.r 
eomplexion ; and riee (or wheat) and aa/ads, a "".1< COmpleI ion. Clta.,.h .180 holds that 
mental impre8l!lon& of the parent are poworful factors in tho determination of the cha
racoo.,. of the oftllpring . 

.m( ~q~. i'tI' ~ ~~. 'I"if~ Jit"ft!ri ~ q~"M,*", It'n 

~ 'IFfiJ .' ia~ " .... ~ 1, .. _~ .. \1&lqlq •• ,Jt fe:ql'i~fiUi~ ~ 
__ ..... ~ ............ ~""'"" ... ""'""''"lfi\~ ""9 - ~ 
ir ~,~ I , .. ~ ~ 'liflit(I'4i Fi ~ NI'i, .. ,k4f I 

WJ~ .,."141(l18'l<J UPi'l~ ~ ~ ~. fi+'4"'''''(!I'Jf ~~~fn I ""('iijI'111\. 

'"lfi\ m ~',", ""'" ..... , itT, ....... ,,"" ""'" """" """ .... '" "",' 
~~_m~~I" .. ,.1fI it-qt:;t~;ri I'i~~'~
fitd m "",1 ~r 1'i~1 Wf'Rn.(Tm-'«l"("q"ft~ ~f.NliRq .:~ ~ ~ I 

" IlIfi."I .¥~~(t4 ~ ~ ~ ~ ~(q al(4iI"tlO .. , ~: SIl1(: 

""(ltIC"'oMl ~rn I ~~: lfI1(: 'V'4I.n ... (: I ~~: lfI1(: I \[ql .... .q~: I 

~ nm:~:j ."'WII( wm'"i~' I 

t:iF.(::TION 11. 

U~'E. 

The qU6IItioll of tbe vilal torce or vital prlnciplc!-

These activities maintain the life ot the organism, bnt whll.t is this lite itself? 

The ChdrVli1w8 (materlalists and HCnsatiooa.liyt&) answer that life (as well aB eonecionlJ
o filia) il I reeult of pOOliliar cbewicol CUllluiuMtiona of ilead Ulatl.l)r (or thu tour elementa) 
In organie formll, ~ven ... ~ tho intoxicatiug property of spirituous liqUOr!! flll<nlte: 
from tho fermentatioo ot uninwxie .. ting r ico and molasses. Shll;larly, the Inltinetlvo 
1II0vementol and espress ioll8 ot .. ew-l>Orn baboa (lucking, joy. grier, tear, ete.) cln 
be explained machllonicnlly nil, due t.) .. "tefnal e tiQluli os much as the epening and clolln&" 
01 the lotus lUld other tl.owers at diJf()l"Cnt hOOf6 or tbe day (or night), or the IIIOvement 0'1 
bon IIDder the inftl1enoo 01 the luad,f.one. In the ume way, the sVOlltanoous g!)Deration 
ellivll1i orgallilm" i~ lruqueutly Obeefved, e.g., tho case of anilnaletllee which develop in 
lIIoi8tur6 or iofUllionl, cepeolaUy undor the inl!.oeDce of gentle warmth (...-.., ..... 

~,,:). or of the maggot.B or other "'orms wbich, in tbe raIny teuon, bJ' ~n 0'1 

the atll1Ofpber\c moistUre, Ire devotopod in the oon.,tltneut plrticles of ctltd.llud tile like. 
whioh begin to II"e and move ill 110 abort II time. 
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IOot..m', til Ill. Stir"",, ~porta tbe Ch'"'b clpla"tion of ioaUDative _tlollal 
e~pJ'ellllob' in b&bM ;-~ ril4l600iMWj fIfiwt: Slit ... ,~, AAOib 1, Chpto~ Ill. ct, U.e 

&spall,MoD ot the mo'emoDt prepal'l.oorr to HIIQIlng ;-- .~ ' ....... fiio, .. ....,. ~. 1S1Iha 

ta, Il>id. } l yanU, In the NyGy,'HnoIJjori, l'f'p6r t. tbe Clilrvilra ,,~p] anll tioll ot oollllolOl"a. 
_ (alld ure ). 

m(tI~t( ~ I ifll""U\ft~ _ ~ ~ I ~ I{~ ,""RqAIij~iil 
tmI~ 4diiiijQ:aloM I -

For &pontl neous generation, \lid" J ,yaDh.'a rol'O.t., 

~ ~ Vi!f3~~ l6t'i;r ~~ q<f ~: 'l(l"I~fR"", ~ 
(,\'1J<i!J<l-m,Uljad, AllnH: . 7. "ld4tt •• eq,:) 

The i>lnkbya ," ,()w of eou8oiousn(!89-Roply to t~e m.t" rlnij,"ta _ 
The inwJ:ic::.tiog pi'lwer ill liquor le:\ f"reo, i.~" rllcndun.-.r to hlOtiao, ~nd thl1 ill tho 

1'i!lIlIitaot or t ho tendOllciea (o r 8uhtllu tnotious) I'~,enl. in the l'arli"le~ ot the formented 
rlll6, mola"""", ete. A Illotion, ut a temlcllcy io Illotinn, C:In in thIS way 00 the I'O\;lIitao t of 
aevera l other motions Or tendeneio •. . l!lIl con~"i"un('''s (~) 1>1 not" !\lotion. RIl<l e .. llnot 
b& tbe NJ8ujUllt ol ( "n"on"eion~) natnral fo"""s or o'ot"",~. Ncither Can tho cOPlicioll" 
n"s. or t be Self. or of th ... orl;:o.u igm "s'" ,'·bolC". IJ" ",nppOKUd to 1)/1 til", .... ~ultant of innn_ r
ab lo eon!eioUllnl·lSe<!I \·c~fed i" the i,)uu",('.~l>l o ,,""st itu."'t l'" rt,' e I6ll or the body. On .. 
central abiding Int('IliJ;("W{· iR R siml' lH Nnd therrfol"C "'0 ..... Icgi/.ima!.<J hypothOl;is tban . 
an aMC.ublagt.' of co""ejo,,"uc~",· ,,, l~le" t In dHler",,'. nh"' .... ur pnrtlcl"~. ct. ViJII , nabbllr. 

8"·. comment on the :-;utra. ~~ ~~ ~ ~: (Sutrll 2:. C)'apter 11f.) 

~ qq"f Ifll(i4itlll(lRti: S(ta4>J(RlI'lMd"ir ~rediidl ,",'a ~ ~ ~ 'If. ~. 
__ "'" ..... ~''''''''''' .... ~ ... -'" .m. ... 'C:l~~
it.J JI~ ~Wf:i'iwHlfffi~lIqql itm ""' I w~ Wifi-6;\1 •• wm,'fiIN.,NI mm, 
.lifiiil~. f.!ttq f"l('J (iiI{O:II'EQ -:"<N~If'ai(ltl"<t> I cr. nloo ~'ldf.tl()q!Jijjl.,i tNIh.flq.W1q!j"' ..... 

i!qT lIill1T ~ lim « ~ I ibid. 

",,' _"""'" !I'll' I __ ~. ~ "" "'" ""., "'""""'" 

(4t •• :Uif.\~N 'Pi ~~ !I~ ~f.; I ~1Ii ., ~ I 
( \'ljn'lIabbi lr ~"-P,""""d"!lwl>/,. .. I'!fU.l;utra, 22 Vlla"t"r II I). 
Ct. aho Ga"g~dhar .. ·~ J"il~"'nIJ"'t'''·", ([807, C .. lcutta)-"~pllljninl: tl" .. distinction 

bot woon property (!') slid p/)>'''~'' ("""'), " wehn ic;,1 te·"'" in m .. dlcln .. , which ia a lorm <>t 

moti"fl (""") S .. t..,,,f/uit.,,, J all'alr.al]J&.taru. 
Tho Slokhya vi",w nr l'rOo!,,. (Iit,,);-

Lire., aeeordi~g I.Q the Eihkhya.. I~ not It V,i!,,, (hlomuebanic!ll foree) no r a " y more 
mrchan lcal motion HlHu lting tram t/lo impulsion ut VAyu. 'rho II vu vita l operatloll., 
Prlna, Ap'n • • ete., are ea.Ue<! ,·II!!" •• /I", this ill oll ly ,. metal.hor. Litn i~ in r""my a 
fi!fI~1l aeti y;ty ... resu l tant ot tbe ,",,.i,, u~ CMIC"'·""'" aetiv il.i<)8 "t tho A"taj,1«!M ·lu., i.e., 
of the IIClUl0ri-motor (~~), file em"eional (""; ) and th .. apperceptive rca.etlon. 

of tbe organl8P1 (for SOllie add .. ~) 

VljlllBabhik,u DOtes that (.b iH oxpla;"" t he d ;tturhing (ele\·atillgor deproBlIlnC) efleet, 
00 t llo "i!.aliey, o f pl""'mrabl" or pain ful ornoti"n' like love ( W"). which aNI aotlvltl. 
01 Ma/Ku, ODe o f tbe AIIl.llkura ·' .... oonce,.ned in the rcactions ot tho living orgRnl.m. 
On Ur.e IUnlr.by& view, chen, Prd "(1 or lite III D(lt 1\ V,y .. , "or i8 it e'l"olved trolI! the Bhllta", 
htllrpnlc lIl_tter. Pr!!,_ i& liD],. & cllmpioK ",lIex _cUvlt,. ( ~ .r+t ) Nfla\Wog fl'Olll tb.1I 
oper.tioll' ot tko. p. ynho-physical principl611 or to~ ill the or.&IIlaOl. (t/. a.lltattl 
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reportlllg !.be Sinthya vle ... -~ fit«it"dq: ~ ~ ~ tAt' ~ I 
64ti",ko--bh4~!I'I, Chapter n, Pad .. 4, Siltr. II) m"IAf~ ... tAt: 1I1'I:1I11I1 1fA1I:: ~ I 
(lav"rain'i''.II, KArlU). 

Also f:l.6tn. at, Cbapter n, where V;ln ;;'nabhik~u PQteIi:-

"'S"'I: ~ ..... ' ~'I " .... .,.; '"'"" .~floo""", ..... -
~ I ~fmn('hq 'tRR'Ai "'~ I flIIUftg ..... ,O\ ~ ~i\~ofIfII(a. '(.~¥" 
~ ~ onfie I V 1 J"~nahhik'!lI. 1'1', .. ",r/I(I"a-lJlvi~!fa, Ch31ltor II , Sutl'M. st, 52. AAlfliw!i€lil 
~: .. iltlsf.qct>'11 ~ ~RI:.!!mI:.1 lldd. 

T/,p V~d<tntic t'irlO 0/ P"" na. 

The Ved'n~i8t.<1 ArB beliovel'll in an ind"pondont v ital pripeiple, They agl"OO with 
tho ~Ankhyaa [n holding th&l. Pr,i 'l(I i~ n"ithor .. r,;y", 1[(11' the oporatlnn or a VGyu. Ihlt 

neithor is Life .. me re r~/lex: nr 1'O~"1tant of oOIlOllrrnut 116n~lIri·motor, emotive and 

8f'1pfll'Cept;"" reaeunnK or T,hn organi~'p. Yon may put ole\'on birds in a ClOg<) ... nd it they 
C<lbour!'eotl,. and (~"'Itjn\la.lly ~tril.:" ag.li llst tlln L.,r~ ot t il , cagO iD tho Ba,no d,,,,,et!OD, 
tho eaW' may mOV" on under thi" conj ... in~ ~,-"ti '.> lI. !jilt t.ha "on~"ry and meta. IIctivitiOli 

. cannot in thi~ w.~y nrill',nato tho vital neti9it.y or ~hn Mll'aniSrD. Iler t he deprivation of 

.. nyoneor mol'(! or t he 6en~c~ doQll no!, m=n a d"pr,mtion o r lifo, ",nd above 11.11 there II 

t hil radtcal distinetioo: tlle!'() is ~a'nc",,,,s of kind (,,~) botwOOD tho 1D0tinns or tho 

individual hird" and tho rcsultant motion or tit .. oago. hut tho ~onll"tions do not o'lplain 
lifo. ',i!~ ( PtA.!,a) muat tho roforo bo rocognia,'1l '" " ftepara.(.e priueiplo, just .. ~ tit"" 
M<III<,A and t ho AntnloIroM ..... gen,)rally are in tho ~r.nkhya l'hilo"opby. I,iro is II. 80rt of 

8'lbtlo rorolled 'othol'-I,rillciplo' (~) pMv.~lIi\"" of the organi8lD,-whieh is not 

groA9 V:lyn. but is 11.11 the samo 8uhti1i !W.)<j m~tter, liko tho Man3.$ itseJt, t or, in tbe 

Vodlnt", everything othol' than t bo Sol! (~I"'I ) i ~ "materi,,1 "(..,.) 

Thi~ Lite is prior LO the ~enKeR, for it 1'(J~1l.11I.1.oa lbo dov("le!'mo"~ or the fo rUlilJed 
ovum which w .. ,,1d I,ntrery if it woro Hot iivillg. "n,l lho S"II~08 with their :lI'Pa.ratus 

de"olo» ',"b~llq"!)ntll' nnt ot the O\,lIm ( .. ~~ 'l'I~III1!.) Chapter II , l'",d" 4, Sntra~, 

"id~ Sar,r3la llh,;'1Y" Snnkara.-;l. IIIo. V;lclla!:ll'ati .!lIbra, Bhf"nati._ 

fQ~~~ if quu~p.:ifq'lf<l: JflIl]: I l't It ~f.RlOJi!{f ~ • qJ , OJ 

~ ~(W{t I ~~;ftrfl~R ~mfT<I. I if( ~ 1<4,'ii\MQ,.[*"J1.s
~~~ ~~ ~ [ if ~ ,,~ft-{:f!\-q' ~I~;illn;lj flfirlFiliRl".U"'4' 
~fi'I: Ii('" ~'I atrr Will ~U"i .... tP~<qI"qq'tl": I wfq ... 'f<7, ~"l"'i(ililf4t 
~ ~ S, .. UOt"'NIII',:!~~\o:qN'~~1I I 'Nt <mri ~ ~ fiP:JR. 
~TJJ: I ~ 'R"Iij,otl"<l("4NIMa: IIPJIT if ~ ~ 5"'" ~. 
~~~1tRft~ llm(t~~; ~ I • •• ~ q~ smII': I ••• ~. 
~IU4'IIq.l ~;nsfit 1tJ1.(: I Sank:,"'" 'bhl. Of. also, ~ JI11!I': ,,¥f.lt_I.'~I(1'III ~ 

~I ~ ~~ ,~: ~ U15' ~ if ~ .'lfEl{'l"lI'U .«lljQ41F,t· 
.1,,~""'f.!I"*i:m ~liI1wnr ~ I Santar,., on Sutra ~, Pada 4, Cba.pter II. 
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APPENDIX D. 

HINDU lDEAS ON MECHANICS (KINETICS). 
SKCTION 1. 

ANALYSIS 011' MOTION, 

In hlB BbA,ya on the Vai.:e,ika Aphor iAl'lla wrl t!.<)n probably In the third 01' fourth 
eontory o( tile Cb~i$t;an era, if Rot earlie r , PraslIoIit'p"lla beginN tho Roetlon nn Motioo 

(..-l _) ,.,ith the doBoition of karm<l (motion, lit. work):l8 tho unooudition.l IlaIlSO of 

con junction and disjlloction, i.~ .• of change of \,b,co in .. partlelo (~"""" ~"). 

HO fflgards Karma (motion) as ;n.tanl"neOUH (.po.) in 11M aimpleat form, dlltingulahing 

It from V~II" (Imp",5~ed mot ion, momentum) which. is a parBl~to" t 1011<101101, Sao8l1:lra, 
a nd illlVI;(lOI a HO fieR at l'IIotions. J\.;ccorll ingly in OliO and the sarno pntit:ie , tho.e can be 
only one Ol('lt ion (karma) .. t any given mom,ml., aine ... its chango of IIlace at that moment I, 

one and tlcflnil.e (~~t'I't ~ "",,....t ";ill ~,~ ~). Tho Buppoai tlon 
of two (instaut.1UICOIIS) motion" in tho O",o . I':1rli('le III ijllperftuOIII<. They may IJe 
80 opposed a. to nontraLise eaoh nthor, in whioh CaSO the partielll would be at I'CIIt. 

It thoy aro not HO opposed, and ",olion (i p ., an i",~ta .. tnllooll l o"a"go or place) 
rollowlI, tho n, sinoo this obango of pl rtoo ill a dollnite chango. ono motion would 
b6 Rllmci('nt to aeconut for it, and the hy[,oth('sis of two motIOns 1\'ould be mean· 

ingle,,~ (.-.. .f~."""''''''h: ~ ~~: Ii;Ii\II ~ - I'rasastap:llia). Ono and tho 
Rame Illotiou can all...,~ only 000 pa r tie)". ,,~tho changes of lliaco or dilJorcnt partlole. 
must be dilloront ('ft opl .. ~ ri- rhid.) 

Now RlotiOD ill always markOO by a certain dil'<lCtion (ii;'!.liIflI~d(+\fOll1ROll ~:): 
(il The succesahe IDotionR or II. pal·tiolo Ill"Y l>c in the SlImo dircdio ll (p,ectilinear ) 

e.g., (u) upwII.rd or dowDward vortical motiou, as ill throwing up!\'ants Or downward. in 

the ClI3Q of nbjl'Cts moved by \'olithm dirootly or indirQC~ly (~, ~), Or (II) other 

fortllll of rectilinear motion, oontraolion, dilation (~, I!l!IKliJ ;--
or (Ii) tlto directiolls of tbo Rll ceQ;ll>ive motions IIlay 1>0 tlitrcrellt a~ in e nrl'ilIne8l' 

motion (~ ~II ~ .. "'~~,_... ~), ey .. """ (rotato ry motion), ~ (vibratory 

rootion ), ctc. All ~hesc are varieties ot Gama,,& ( ...... , eurvi)inear mot ion) (~"'""": 

~ ~ ~. ~ to'f.·- l bid·-et. &.nkarll Mien, """"' ... 

~: ... "",~ .. " ... ..,;I'$~l ""'""" "oitIoo .. ",fijqfq). I II IIlIoth"r sense, all kind9 of motio .. ill 

material (inanimate) olojocta, whether I'<lCtilinea, Or cUf'Tilinell r, are ca lled Gaman. ( ...... ). 

(~~...t~"","!~")",!~Q'!~"'" 'II! ~~~~ 
"" "'! "l"I"Ifiofii l' .... i&lltap'd.. ...t-) I 

Single partlclOll, then, may hll\""(' 1\ !KIflal motion ,vhen parLielc~ (~:) comhillfl 
to forD! a body (~h they may move coll t illuou.ly in a ~tnight li ne, In wbicb ~ 
fie hody I, uid to mOVO in th.t dircetioll. (.~ffA ... , .. ,.,....!i" ~ tbu aoUOII. 

0( • oompDO!lit<! wbo", i.e: determined »y the eetion 01 the eonetituent put, t&ken 
~ther). But dilfe !'ellt particle.. m.y move in dilfercllt directiuD8, Or ",.\n, t.be p.r
tJclllR may hIa ... e • C1Hl'ilinear mQUOD, and in eneh el.See it appeal'lS aa 11 dilferent 
motloDs are \mpreeaed on tbo body, e.g., ~be falling loal driV6II by the wind MAy bye 

a rotato1'1l>r ... lhrabory motion (-.~) a.Dd a \l'ertioal doWD .. vd motion (1I!IIt) t,t the __ 
U-. Bere each p&l'tJele of t he leaf baton soparateiy hu onl, U/III .. ulJ...a or ebaDp 01 

.pla.ee at the __ "01Dell~ bllt trIIUI tile point of ... Ie .. ot the obtlener lIP, Ur.e parUet. . 
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hYe .. rotatoz,. Ot vibrato!']' moUon in OW'! rel .. UOD, aIId the loal ... ",aole ~ .. doll'.~ 
ward IIIOtioD 10 another u,t"tion. The mot.iao lilt any !o,t.nt ill really one, but for OOD
,.enluce ot analy.da we conaldel' the rQt.atoty Ghaoge of pl~e M lep.l'&te from the ehao&'8 

of place In the downward difflCiJon, ~ ...,\IiiI S"'I1l ...,n """~M~"" ""'" .. 1I!IIfitI, _ 
..... ",,:eM ~eII"" ~ ~-lbid, 

SIKmOIil S. 

MOTION OONSIOERIID IN RELATION TO ITS OAUSES. 

Varloll8 kind" of motion arc observe:! :-

I. Moyeouontll which 11.1'0 bot c .. u.oo lIy eontaet with ",atw .. :-
(I) Movements c:\ull&d hy volition (_) e.g., the movement of tho balld. 

(2) M'o'l'o rnont, D.Il ot a ralling hody. Tbl~ III oaoll6<1 by gl'avity (~) which in the 
uUoliomloal trcati~1)g 01 At.l' " bhata, Bt3hmagul)!& "ud Bh hkar .... js a"crlbed to tile attrac

tion ( ...... , polling fo r oo) ollorni!icd by thu '';art.1I On .. mA terial body. Tbo force o f 

grlvlty may be oollntcr .. o~ by volitiQlI (~IRl'f) as in hnhl.i,,!;ol the hand, or by COII

taot, aa .. he" a blJdy ro~14 OIl a ~up"nrt.l)r by ueg" ~). impl'O~~cd motioll, ,." in tbll tlying 
arro ..... hicb jq 'kept from falling hy th ... notion impressud. On it. 

(8) M3ti'l!l 01 Ruide.,,~ tM <lflWllwwl'd now in a "trU:L11l (~). Thi~ ill due w lIuidity 
( .... ) wltich i$" chnraoter iHtic prOI'"r ty 0' corl,,;n I",ul. of aW,ns . in ROIQIl ca~,,~ or iginal, 
In nthe ... producooloy tho contad of tho..u a torM wiLl, ~he atomic particJos of hOLt (e.9. 
in tho IItc). nut &Lnlla ... Mi"r" I'"int~ out tI, ... t this proporty, IIl1idity, is only a concomi

tant oonditi",n (~~). the nRlcien!' eaLll:lO (~) i~ oven in t his Ca81) gravu.y (,....) 

In tb" l,arLi(lloli of the nuid ..... ..It ~ Ill!. ~ .,~1ft ..... on!!~, ~. ~MtMli"'''i 

.,.~"'I'ftI~~. ($ .. nkara Mi~l'lI.. Ulul~kiLra. OU Suva~. Ahinka. 2. Ch'''ll. V, or tho Va.i~e~ih 
Sut .. ). 

(f) c"r!.<lin motions, lIot duo to material conta(lt, or whieh tho mochauieal can8UII LU'1l 

unlmn .. n and which may be Mcriho.\ to tho nn;yo,,&a\ n~al "a"~t', Ailri .. ta ('"'e,) r .g .. tbo 
nut motion in .!.oms at the begioulng or e roaUOIl, tho Llpwal'd mo tion ot "Hory ;articlCli Of' 

.!.omll, and tbo oblique m"tion of gasoo", pa r tiC les • ...aU'" (l1li]), tbe movoment of Iron 

t,oW"f'WI the l1Ia~oot. on.pilll1ry mot.ion (c",",,) a8 of liquid par~ielo~ from t he ruot to the 

.t.em of Q plant. The "I) ward ulotiona (~) 0' wat.c .· ... llllrlieles in evapo .... Uon and in 
boill!!&" do not roqui", tbe hYl'othesi~ 01 Adri~ta. &8 these arc can~"d by tho pre8~u re of 

heat oorpo9(: le, (ihl: ~) and t he OOIl !;a.c t Witll air particlo, ~"'l!: ~"oft!Iq
Val&efika Sutoa , Chap. V, Abnika 2). 

MKANINQ OF AnRWTA (~,) 

Adrlftn (lit. uo_u) ,tands for 'ullknown caw;:o' Or 'unoxplaiuod Nature' in tbo 
Mrlia r V .. llie~i ka ..... dtera. SCTorn.1 <lIassCil 01 ca~8 la\ling under Adri,t.. are distin_ 

pillhed, e.g. 
(t) !.he oper.Uon of merit . nd domerit (""') aod ("""), a traoaoendontal canee, 

..,hloh baa to bo J>OIIltod In oxplaiuiog the conjunction' and di'joootions 01 sOllls with 
their organic Tehlol.". (bediM), .. hich cannot boa,cribed to natural cau&alJ, bot prosup.. 
pOl9 tho It. .. 01 karma, Or tho operation 01 moral caosation, &!I aopot-lmpOllIlCl 00 the 
natnn\ order, 

(I) Tal'ioue klnda 01 motion, iu tho dltlcrent clauea 01 olom_ta, "4., their nlltor .. 1 
mad. 01 op'I'atlon, .ocb :u tbe diape ... lon 01 "'yo (all', gul, tbe IIp .... rd motion III 
Ore, tlae .ttn,otloQ of tbe needle by tbo m~&"nat, otc., IllOtiOP wtliob ""0 w.e e~ 
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01 Cftlatloo aDd of created beillglll (1AWt't ~). Such natural pl'Opertle. mu.t . be" 
ueribed t.o Adri~ ta, 6nal cllnsr.lity ( .... , ... _\l81li •. ~). pl'O,-ldro the enllu e.ultlOt bt" 
" ..,et'laiOlN b"ob." l'UIlion Qt' illft rt:ncr. 

1 ...... t"'4tt¥(~ ... tta fWd. ~~ iuA"M,ete. 
1, '($Fii"A ~ ~3¥4I"f""AGq""'U4t".i«l· ,eq.ltN.IIR'i"tl' "II~ 
~ tI".,Ra I bid. 

Jayanta in tb" Ny'ya·Mauj8l'i note!! that Adri~ta i~ J'(l8<)rtcd to in explanation of 
oblWl'ved pbcno"",na Duly ",h<)11 theac eaonot I>e dcrh-cd in any way frOID the operation of 

knowIleall_-1Ifit",,~~II! .. ~fiI~~-"~~"'·~I'~ 
.,.e: ~ "'!'~ I ~-Ahnika I. 

Similarly, Jay"nt... nooos tbat, when anything ill put down ag natural (~)I we m.y 
mean either that it hill no cause 01' no uui lor", c""&', Or no \mowQ (!;j,Il!le. Of tb611o, the 
ftl'fl t two alternatives must aJ\Val'~ be t1i s roiuod. Ami ' nat" .... 1 ' ." only mea" something of 
which DO caUe" ba" y~t heen a!i<lurt. .. inc(l (~ ......: ~ ~ ~~ ~~ WI I "I 

~ w4 ~.. . ... 'IIiii ~~· ..-i·~ -~-""'~I 

Thi" >!I()und in torpro(.atioo of Adri~b was IIftllrwa~1s oh~t\ur<l<l . In modorn writera of 
tho Nyaya~Ya.i<IC~ika Sllloool, i.hysical and mochanical idC/l.8 bavo lIolforod II aet-bnclr, 
and even tho forlPation of Iho hniJHone is uij" ri bcd to tho ope ratioo of moral 1laU3e8 

(-). 
IT. Wo 00100 now to motioll'! producerl b.v contact (~). Soch mOlions IDlly bo e lll88&i 

as lollo .... ~ , aeconliog to t he n"ture 01 the contact originating tbem :-

(I) 'lotion due 10 direct contact with " body exorciaing oonlinued P'OIl8Ilr6 (""") 

t.g., the motion nf an object "ushed or pullt'<l by Ihe Itaod, the motion of the mnrl under 
he ... ·y 8ronCS, tho Inotion of tho arrow due to t he "I'C88Uro exercised by tho howetling, tbo 
IDOtiOIl of tho howstring due to tho I'regSllro of t he olsstic bow u. i t roCOVCI'll it.M original 
abapc, the ",otion of dond!<, 01 volumeR of dut. 01 balloon~. aailing ve..sels , snd otber 

vcbielos, undor tbe JIDI.e lling foreo (j.I'%IIUfO, ~; iIu) of tho wind, etc: .l'l ... f4i ...... , .... ,!\ 
m; {Prasasiap l da, ~-~~q'~'iflI".~q"",~"'r'~ IAridbnra~ 

~ ~ ~ _(u...J1oo nR io tbo slry)~" Q'~i""'i!"e"''''''1 ~ 

~: (Udayanp, Kira\lha1i, ~) 

N .B. Udayana Dlallell II s lmilu relerenee to balloon. 1I11.,d with gu or . moko (~ 

~) 10 d~o88iDg tbe opioion that air hat weigH (Kira~ ' vali, ~) The.a..-.C9'I 

ahow thnt baJloonll were lrnow .. In Udayaoa·s time (W74 A. D.-vide~, Llllr,uhali). 

("l Motion due to direct oontad for an inat.ant with a body t .... t atrike. and 

prodaeea an impad (..-) e. fl., io tho callOli of a stoOD falling apinst a hard e~ 
(~~ ~;~ 'IIIi!owfiI~ --Srid bara), the potter·" rod atrik-ing the wheel , thO) mortar 
-"",,liek against tbe peHtJe. InJltautaDeous disjuuctlon is nOOWlBary to impacL II there 

I. continued contact, the l'6IIul~ ill pressure (itnrr,). In some e&803 tbfll6 .. y be dilJa1lOo 

tloil (i ..... , Ii. reooood) afte r continued preMU..., ( ... ~ ~. ~ "'"""" ..... 

""'~~). 
(3) Hotion duo to direot contaet with an elastlo body wbich exerolJii!l a mo"lD, roree 

b,1Dean.t of lu vluUllltl (R:oh ..... ) in the ad of r .. Ut"tion of tile 0ri61n.aJ 101111, 

(W'" -...IiI) ef., Lbe motion ot the bo", ... trm, dlie to the loroe uerei.ed b1 t.lie pieCe of 
liamboo (the bent.. bow). TIlle loree ~ tNUtntioJl in a.Jl el .. tle bolt, is .. kllld of MIlQaa,. 
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I.e.., pelWl.teA~ tendency (OiQ .. ...er- pc=-" ~~ AoIlWo" ...... '""'" ."NQ • ~. 
bow., tlfigs, tooth-bonell, .born, thread, e1o~b. ete •• are not.ecl .. 8 e lfolltle). 

(4) Motion dlle to coutaet witti a body wbicb i,l itlleif In cont~t with anotber whioh 

PDoUP'-eII Veg. (lmpra.ed InOtiOR or mOIll<,,., tum). (kt.llllifii1i'i .. ) Tbia i8 the 1,lIt 
of the tr811lmi'8ion ot pre3l!llffl or lU,winl; fOr<)e, and the conaoquellt prodnctioll or 

COIDlllonie"tloll ot motion, lIS for Ol[.l.mple. in tho pulliog of all objeet by lDeanB of • I5tring, 
the po,bing of tho potter'" .... heel by the pottor's r od, .. 00. 

SIWTIO'!l 1I. 

CAUSE OB MOTION, OR FORCE. 

Jl'OI'CC i, of t ho following kiodll ; 

I. Contiuood pre&llurc~) 

2. hllpact (~). 
S. POMliMi.ent wudeJ\,-,y ( ttom:) of which thert) are two Idnd.!l- (a) V ega (ilol implCS30d 

lIlotion, moment um), tbe "l'1Iill!.en ~ tendency to motion in a m"villS body. and (b) the 

lendency w rostitutiull 01 IIbapo ill all el"",tio body (fiorlii ... q.,Ii, .. i .. ). 

N. B.-'rhe motal'hy8ie81 3\" .. ktfril ('fI1f'II) i8 hero oUlittod. 

4. 'fn.n8U1itte<i forne, a~ in pulling by ... 8trillg", [lUlIbing )/Y 11 rod, etc. 
Ii. Qrl1vlt y. 
&. Fluidity. 
7. Volltion. 
8. Adri.,ea, compri8ing vadoQ.'I unknown agone io,. 

11'1 every c&.~o of motion prOlluee'\ loy nonl.&et, V(lg'l. i~ 11 ('.ont ribut&ry C'l.U Be, D.II tile 
body originating tho motion must 1' ..... SOOlll V"g'l (im~ rosaed motioH, ,,,omcllt\lu,). 

Tho concuJlt ot V'·ga. (~~). 

A motion (hrrn&) bcin~ eunceivcd ,,8 Do cbangc of pil.eo in a p,,"rlic lo i8 bold t.o"'bc 
Incapabl~ or producing anothor mntion; but tlto 1'l"e8BUro, ;''',lact. Or other fOfilO whieh 
produCOIII thl' ftrst motionproducOII through th:'lt motion a. ~"lOlcti,·(t o r pe r~i .. teut !.Ondlmey 
to motion (v'"1/I',), whicb j .. lI,o canso ot continued moti"" jn :to ~tra.il-tht l int'. i .I·., in I.ho 
dlz-eetionoftbonrstmotion\~fft~l!·q'!.~ f~ _itfl'! ~~~fiIqr 
~ ~-im,_~ ..... m... 't ) 

Tho Vai~c~i lru IU)cept one .... n'kr,m (Impressed mot ion, ,oomontlltn ) IMting till the 
___ tlon of tbe motioll. Udy"ta.U,",," a nc! other wriLors 01 t be Nyly .. School IJUppOlKl a 
"lies ol ,t:" .. k<il'a' , eaeb geuerath,~ tho "00 tha.t 8u"eood~ it. l~~ ..ron ... "" ..... ,>?! _ 

"" ~" .. ~~....t.. ~ ~ ","'I\,"""",~"''!. '" "'" *'-'~; ~: ,,~ _-I,,,,,...,. 
~-'l"ll'/lra ,..".....~; - ~). I t will i)o eee n tha.t tho Ny'y ... ,·[ow i' a.deqWl.te 

to eJ(p laiQ &coeloratioQ which it 10gieaUy j,opliCll. Tbo toreo or to/uhiM (1I!fi\I:) dhoioilihe. 

by dolog work \~) a.ga.IOBt • <lQuntllraoting 101'<)0, a.nd whoQ t',o IQ,u/viro il! in t bi.ll 

"'.y entil'<31y d.,..troyed, the mnvio jt toody COmOS to rost (~lII~-"'''''''-'''"it , ..... '"' '"' 
~ -.lit: -.i'ri "'" _ 'III"'l~~~ -~~~""""""')-Veg&, It will be 

eeen, cOfreeponda to inortia In some roapocts, "od to roomolltum {Impressed moHon) in 
otbete. Tbi.l~ tbe neal"Mt approa<:b. to Newton·, ll'il'llt Law of Motioo in tbo V .. i"~ih 
Ur60ry of Ulotion. 

Vep \impreuod motio,,), or tili. t..udeoey to DlOVO on 10 .. straight Iioe, i.tI <lQuooora.:t,.. 

od by ()I)1I.t.aet .... Itb tl.ngible objeets ("~ .. ), e.g, by imr-et or frieMoa (loolod~ 
bioUoo. .... itb. Ute .till &t.mOllpbero (~), All 10 tbe cue of the urn,,). 
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Vep (III_tam) produGlIII work in oppOilitloD to the l'Mistlog 101'00; ud tbal'eb1 

beealll6ll weaker and weater (~ ~) unt.Il it com .. to au 1'>1\01. ("" ~ ~ ""! " 
fii~tM ... _,:!..w .-d, ~~~: \ .. 4wt.;::;a~~ PI';\>Wt.llplda, ~ 

~~: ",11\., ..... """ ...... ~ _~~: f.,rf'''m!'-'tm.r''~,I'i'''<fiI\:w,) 

ad"' t! 01 PI'~nll~~ (~) "n~ a/Impact (~). 
PI'N811M I. produoed by contact aetlnlt in ('O lijUIlCUOII with Vega (impreH8<,d moWnll). 

elaa t lo ity, ,.avity. noidity or vol itioll:' 9., the Vega of tho wind prOdnpf!,. pre86ure (~l 

on the grase, that of a e U'fflut of "" .tor on thl) rcoo, tb :>t of t ho bowstring on the a HOW. 

Ornlty with contact pr<><iuCt'a pre!l~ure, u wh.m tho ear th s inks under a heavy load. 

Impact I~ produced by contact with a 100dy pO"I$(l@/ling V<'j:l& (lml'.t'lIscd motioo) 
whore tho eontaet is in!!tantly follow('d by d i .. ju,l(·.l!on (or rollOund illg). It tho oont.r.et 

oontinnCII, tho resu lt III prcll.\1!'O \ilr!rrr ("lIN iI'II{'I ~~ OIPnII--mI'I ~: l1li: 

~: ~ ~: 'm:lI "toOl .. : 'IIW ~I'!. ~'.rq ~ .-li ~ ... ...... ~ .. : 
1ilI~: ~: ft'!'II -"': IIIroi OJ wIifomI ~ ... ~'-~ """' m - IIWI"I'III:-"IfIIII ). 

I t is elp re/lsly notod that tho fou. ei.Qmonts, ('artb, wator, a ir and tlre, fifO aU 
'lIbjec~ to t ho rorous "I pre~sure ,," .. d impact. 1'l"(»;sHro ,,0.\ impact, ma.y be of dilleren~ 

degreell (~. eo :llso VPII" (imp ' 'O!<$6,1 lQotion,IIl(l1"eutllm.) 

11l"Mmtio", of Oo",bi""HolI of F,,"cr • . 

(I) PrCIISll re actiug concurrently with imprOl'acd mot, .. " or IIr l1'"', "" when tbe mo.1ol 

hand pOS~('«IIing Vegn t hro",,, tho 'Iuoit or :lprojcctil .... ('IIr~'~ ~:) "!III: .. ""'<'111( ...... 1 . 

111"'!. Of;'Il~ "'""" 'IAl! ~iIJoro:~ m.-II~.) 
Similarly, in lbo caao of tho Uowstring impelling tho art<lW, Or tho potLer', whOOI 

impellod by tlj() rod, t he first motion i. dllo to pr<lRJIIII"<) (itl!l:1I), and l"Oaulta i n a 
lUlllIkara (perllist\'nt tendency to motion, l",p~s('<l ,,,ot'vII or 1Q 0m<llltum) , bll t tho subse. 

q uent motJon~ :1M pro<luctJd loy tl".> p rC's~uro a<;t"'g c""cur rently with tho ... ".i<arQ 

(irnprossoU wotion) (!I","! ~ ~~ ~ " ... If", ".foI, '1~ '!""""""""': -~. 
~-....-.i 'IIIII~ ~ .-li ~ ,~r. IIi"Il~1! ~!I!l! ~ tt.lVl! '" ~ 
~!! .... 1Rf~ ... ti~ ~1lIl! I W\~ ~'"tir, lito! _.\ 

(2) Impact (IIIfii-ormJ with i,apfflI'JjQd motion (~), 11./< when the mo rtar th rown lIy th" 

hand rebou nds alte r st~ik"i"g the pl,stle (~~ .. fi:m1lfll1ll" ~-1PWI'I!i( _ ) , 

(S) Pre!Sure (~) acMI'S" concurrently witb impact ("",""II), as when tho mud ~hl lr, 
When we .tr ike ag.ir,,~t the g round wi tl. the root. So,"", if the root bo not in contact witb 

tho wud, hu t ouly Wilh th" IlDrround ing g roo l"l , th",... I,. t rall&milWd force (~~). 

(,,<\~~·~~,oq1iI"'lq .. i. ~ ~MI~ ozNAJi ~ QiMI",1~"Ifi:Jqtd4I(OcRl(I~.1 
~ '" 9' ~"I: ~ ~c:ql~ iJR\ ~ I Pruall(apSw.). 

(4) Onvity cODcurrently with «III. trim Or !>ONi.tcnt ronda ney, Bl!I in the cuo of • 
f. lling body in tile seoond and following iOlltt.nitl. .Alao tho CalO of s " tono th'(lwn arahlllt 
the mud, whero grav i~y (tho woi&,ht of the .. tono) oombiu9ll 'with the Vegll of the .toile 

to prodoee Ulot lon in tho mud (Pr&.;D ...... p~dll). (.-p' ~ ~ m 1tot....., WwR: iIId 

~'.m:--'iiI ~"qjcw .... i 'II'rit p-dii ~ ~ .... ~ .. "' .... ''l im, ~ '" ~ 
.. Wi life 4 ~'!.), TblN oaee will bu {urtbe, lIoticoo bulow, 

UdJ'ut.aU,~ tbe COIlIlDOntator 011 the NY'y.-Bbl,,.., . tate. th.t. hea"leJ' body I.U. 
to t.he ,I'OUDil with g l'Ntor Vega (and Yillocity' .. ball ooe Ulat i~ Jig-hlBr. Udyott.Ura &IN 

boWl. and 8ridkar. A{CreIM .,ith hiID, tbat the gr"'it,~) of • bo41 ('""') ....... .. 



eompoMc1 of particle. (~:) 1& not the Utile .. tbe IIIlf11 of the gl'avltle. of the partlaletl. 
Theta U I dUI~noo In Imooot whleh II, ho_vor, 10 8m1.11 fli to ~ imperceptible. T'JI4, 

oonoept 01 mue In the Now Meobaniel of Loren!: may lend lome eountellt.n06 to tbm 

ellnoul metaph~lleallpooulation. (Sridbara, ~ S"f'~'i.). 

\(1, Volition aotlng oonoo.rrently with Ir""ity, .. In lifting tbe hand. Tblllil aceom
paoled by tranlmlSllon when all ohjeot (~.II., the qllolt) isilttod by the hand. 

Sana"' ra (Impressed mollon, momentum) witiJ. or without prelBore ~) 01' illlplat 

(~) mil' 00 transmitt.ed (~ 'IP1mII -m'tm~ ~ iInrII1 ~ ~ liP
....... Rridbara). 

Oompolitio" 01 Gravily with VI'Q(I (mamentum). 

When a boiIy is let 10 anll falls to tllo ground, the fol'<3e aetiog on It II gravity (!fI'I) 
wbieh tho Dstl'Onomor8 :.>!arim;, to tho attr!letion of the Elrt b. Motioll il prodnced in tbtl 
Jlrst ins tanco hy guvity alollo, and tilis lO&ds to a 11/111110:·"·,, (imp-.ad motion) ill the "me 
dlretltion. But the rorllo of gruity eontinu~" to opor.to, IIKI that, 10 Gho moments follow. 
Ing thn ftrHt, the motion i~ dno to grlH'ity as 1I'ell &1 MII,k<ll'1J, The I'eIInltant metion i8 
one, but both tbe ,,:..u_ mUlt bo concoived a~ p.ontrilmtillK to tbo;) resultant.. Tho realon 
lor Inppoll'lJg tlti, "om1>h,,,,,1 ""finn i~ thnt hoU, gravity "lid M,,,,./r,fra (impl'{l38ed motion 
or memontumj Ilro aoon OIIlOWhp.1'O to prndllOO motion ~6PM11t.ely. 

In tho e"~c or the railing hod y. thorefore, tll" .. .,.s the compO$i t ion ot the h'o, 

gJ'l\vl ty alii! v<>ga, aatin!!" in tbE" Ramo dil"(lation (~.:) r""1Il tho 1OO0nd instant en_ 
W1Irda. It is as if tVi'O motlonll cel\le8Oed Dll (1 rflRnltod in 0110. 

DOl"<) 1\ 1I;00d foundntinll is lnid ror the OJI,b.llatlc", or thc nOcciE"rated motion or 
b,lIing bodies, hot Onmoo'~ d.iR""vory wn~ lIot an ticipll.ted, all Oaliloo'" obsen,tiona 

aod moaeuremont..! of wut iun \ .. ,"~, w:lntinll; (~. ~ ~ .tii lto! .. ~: liiPrit 

~~~""'~,!:~"'~~_.''''''''''''''i,!-~~-",!~·~ 
~!!"~l'III~."1f1l'I'IfI;.~,) 

But in the cal,' or tho ftying arrow nr other projoatilo, the impol,;.·o foree ..... hlell 
produeos "('{l"'1 "ollntorae(.oo tlto roren or I{r .. ,·it.y; in tho <)nd, th'R ""11" ;1 lost throllgh 

b-ietion witb air, and then Itra"ity (~) h.']((;9 ihe arrow to the ground, The mea.ninS" 
ot tb." "eOll.ut<lr.ction .. is not clear. ill it ill t ... ulo<l tha.t tho aotioll or gravity i8 81l8pended 
u Ion&". ns tho II"il" continuO'!? W(! /"""0 s OOn tb .. t, in tho oa~6 or a body lot tall, 

l' ..... lUIt./,Ua (l" !) r<>~NI)' date" tha~ g ravity (~) l\nd IOn.leUr". (1JIl!Jll. momentulD) both 
ant In tho 8000]\d ,md following instatlt./J. Prll'h.~t...p'da 'o~m8 to have thought that 
AOmo ,Q],. k(,r(u (r.!I .. tllo ""!JIl or "n arrow Or other I'roj..,ctHe) 8nspend th" a.eLion ot 

gravity (,.,. ~ .;.,.,..VitllN, l'r:\li1lo'ltal'ida, ,. .... I ~it~ 1I1i11P'o11l!. ",,"!Pi ~ ~~: 

~ ~""'1iI ~,. ~",;.""'~4,qM,~1iI I'rW<a.tal'lda, SridllllU, ~). Other 
,,,,,./cd ... u i<'.g .. in l ll.., ea. .. " of a (",Hillg b\ltly) e.oalll~!lO witb. g rllv iLy ~o produco a lingle 
r<.lIIlIltllnt lnoMon. Tho lal.<lr oom,u()Qt.a.tors \fro(D Sridbara. d ownwards) certainty interpMt 
tbe Va~ika !'Iutu" in thi~ ,cnee. 

Motto .. 01 a 'porlide'" 1M ca.c of a co",po~ilioll 01 !ON':c •. 

Any "nmbor of lnotioTUI or "'"!J'l' ml y 1m illlt'f(lll.!lOO on a pa.rtiohl. hut 90 10llg III th_ 

aM In a nniform direction (FN~'!f~FilI!) tb.e N!9n\tant motion nr veg<> i. in a .traight. line 

aDd lOa, be oonceiv~d 1IoR ono. (fitf"t«"l'll~ I'ra..iutaplda, .....t-). It I.s only when we 
_6 to Oaman ... (cntvilinear mot\oaj and ItII c.u", .. Uult the qU09tion ot oompo.titiOll 
",llUlee a tvJ silnilleanoe. III aU .lIeb 0 .... eaoh ,"par.te partiole hu 011.1, one V .. 

. iimpMued JIIOt1on) III a dMolt.e d.treotlen (~¥) at' &117 ,lven w..ta.nt, bllt tft; 
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eGlIlpu.ltlOD of th~ IID.ceeMiv8 motiona aDd Veps in the Blml) particle pfOdnllN th_ 

cllM'llInear motion ( ..... ) e.lI-. the rohtiQD of each eOllstitu60t. pr.rtieleof the JKItter'lI wboel. 

The motion of the bod,. (~ c.!,., the wheel) results from tho oomblo<MI. motions of the 

patticle!! ( .... :). It PI'ilfI!I\lr(l or impact pl'QducQ!! ",,,,lion in .. o. Ilppoeite dl roctloD to tho 

Vega already impressed 0.11 til" body, tb.., o.ig;n,,1 di~ctiou ~ould \,00 ehaug.,u,!iS ia_n 

in the case of robollnd iDg (~) aUnt' impAct ( __ ). The mortar rohonlld,ng after striking 
tho pestlo ill II typic.] inBtaDes 01 ~ucb chang" of direcl;<", ill Yega or nlo~iolL. The 

imp.II.'lIIed (orca, I'-.g., imp .. ct(~), pl'Qducell "changed wotiou ill lI. diaoreut direction. 
One view I~ that tho orig inal V<!ga (lOo.UH)1Iluol) is d08trO)'oo l.oc lu'"e 11 now ruotiou and 

Il new " ega lifO prodaceU by the i'UI"oct·, n UIIl. >! hold Mal. t tiJO impact dow. DOt delltroy 
tho original Voga (momentum). but conjointly with i ~ "rodU~OII tho c lLangetl IlIntion and, 

through ~neh motion.:r. changed Vega in .. IICW direction. (11~: ""'~'2"",*" 

~: ""' ~ ~ ~ lIM'Mi~f~: fI"O!riii ~": ~:~~: !ftIII 

~ 1I,fiMq"iII..mit_llflI"ItIil"1 <iftR: ~'!. ~~tffteL ."'1. I'r .. ia~tap'dll • ....... ). 
TypiCliI cases oj cur oilill~ur IlwtiOll (Q<maalluj. 

l',,~tic,,1 Motion :-'rhis i~ due to tho cOIlUo.cl of tw" lJodiclI loodllg in OI'I'O~il.c diree. 
tiol's ... ith 3 liko or equa l V"g.~. ('.fl-, two ""rwIlI" Qf "ir or WIlt"l" meeting from OPllOliit" 
directions. Thc eh"ugo of direction is 8<'1.>11 in the r""t that wllter which flow! down
warda. or ai r wbich moves ollliqudy, may receive ,I/! upward ",,,tinn IIIl UIP fi'8ult of J:luch 

COllillion. ( .. ~ ~ """ "'f1!>AI: (~:) ."iIlfiI·q-~fiiIorlr: ~: Pr~';lLII l ap~dl. 

~). Tho 8cboJiast VdiYIl"'" illhll'.: q,<ilfio:m'f'6!1.it>! ~ ~ f.~,...n ~~"'!,"1In! 
-r....,;.Wlon..,,'!(Jq,,:-~l: ... Iii .... ,WI. Sridham II0U."" !-~ ~*'~~ 
~ .. ~ ~ ~ .. \fam tt....moI ~-!':ridh;ul»' 

\'ibrat"I"YIII"t"", ,...r>I,~) 

Thill will 110 analysed in the ehapkr 011 Acoustics. 

Rohttt>f'Y lflotion (~). 

Ea.ch particle of the rotating body. c,!, .. tho pottar's whool (1iJII), hall, at any given 
i ... ta.nt. a mo~ion In a denn.iOO <i irClcclon. Tile ",(lI tory motion of the body l"6IjRI t.e (1'(1..

the Jfflparate motiQDII pf tho particlell. _ aDd the ir p<'l"I:!istcnt tendcnciee (1ilwo":), Joined 
with tbe fact or the rigid conjunction of the partielell. Whon tho rod strikes one 
part or th!.> whool, the tIIot,cm tn tho p:l.r ~ strUCk is in the ftl'J:l t iostant produced by 

ilDpact{~,); while tbe othllr parta move through the tr .. nsndssion ,,( forc~ duo to the 
rig id cohesion of pa rts. Tho sulieC<jllcnt motions in tho P;\rt struck are due to continlled 

preuure (~) and tbe pcrsistent tendcncy (flIin;) -'l8t up by the Ilnot motion: whilu tho 
anlMJeqnent motions In tho other partl! a r!! c"plaincd by tlmlrown IJt'rfiilltont tendC'uci.,. 
and the transmiHion due to rigid cohesion, Whcn the rod ill di~Joined from Ihe wbool. tbe 
rotatory motion continues, being duo merely to lbo pel'llistont t .. ndll llc;(WI in the ~ 
atituent pam and the reaulLant porsistent tendency in the whole. 

Otber "I'lnetle8 of curvilinear Inoilou ill bodiea are to be Rimilarly ,,~pl"illed Ci " .. by 
the eompollitJQJI ot Vegas) ( IJIiJ ~...., ~: .~~~lI'Ii .. , ........ Noj,,", ~: 
'~~Mf-c;;Rtti· ............ "''''' , ~ ~:-Pra8aIltal)'da_...n...., ~' 
~ ,uJtta Iw ... l ~ ..... ~ I ~ .. ~ ~ "-'i\tI 'nb\\\li,,",,'it 

~~"I~~~"~""~·~ ~~
....... :--ari4IIara). 
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IlilanON i. 

MOTION 011' FLUIDS. 

llVI'6I1t.UIOtiQIl {~. downv .. ~rd flow in "1It.rea~)t upward motion (~, e.lI ~ evapora

tion, bolUng, eLe.), a nd capillary mut\oll (wf"",,'., as in planh .nd porOll1l l'esBlIW) are three 
TAl'iet.i88 ot Jl.uid mot.iOll which !'&quire oxpianatlon. To thi, may be added varUe.' motloD 

(~' .. ), and (~) wave motion which will be noticed in t.ho chapter on Acollllties. 

1, Current Motion ~ 

Thi. ill oonditioned by lIuid ity in particiell, but &ankara Miar. lIote. tbt i.o th .. 

dOWJlward Jlow 01 W.toll, gravity In the Ouid partiel1l6 ia tho ollloient caUSIl (~~

~ ~-8a.o.1r.ra Mlara, ~). Wilen the water;B 1I1loi0ti0d Oln all aidefl ... 

In a vea~1I1 , the dOWIIIV.lM dow (~) II eouu taracLGd. Here tho Jl.uidity 11.(1611 not produce 
motion, bcea~6, in tho caao 01 tho partialo8 in contact with tho ODclWling body, there 

iii the rosiat.auC8 \~) of the la tter, which is brao9willoo to tbo othor partieio8, a ud 

this eOUD.t.ltlOe~8 the ftuidi Ly (itm '!""""'" ..... ,Ii ... '~ ~"'!. ~ ~ lIIi 'II~ Q.: 

~ ........ ".'II~ m~~ ~: ~-I'ra6astap'da, ......t 1l0''III). 
:. Upward Mution ~~. e.g., c\'aporaLiun ). 

In ovll ..... r .. tion, th· nuiil p",Lidcs aro . arollod, aud ramai" in a IInQ state of ~u8J1eu. 

aloDi tho rllrefac t ion i~ duo to the imj}ulsc ~) or impact (~) of the heat pa r ticles in 
tho 8u,I'a raYII, a nd the ul",V8rd ,llu\'oment i~ dueto their conbct wit h tho air unde r t ill .. 
jlU.pulOjU or ilQllaut. I:i:InlUHlt Mill .a , lC>tl)Jl t hat in hoilillg lhoro is a Hi",ilar upward munjm~nt 
of wawr particlos under tho impaot or hoat rllyS. (...-ri I(I!J~ ~iIT~ 1i!Jl"i~ .. , 
Butras Ii !Iud 6, Almika 2, Ch'~ll 5, Vaish08hika A IJ hori~ID). (w ~ ... : _ : ~ 
a'PI wrt1 'Ri"" ·-Sankar. Misra, '"~) • 

..... \ !j._ ·j·haao t wu Sutl"".1~ uf Kani.<la havo I>oo n interpreted by the late Gangildlta ra 
Kaviral-n" in hi s COWwOlltary to refer to tho upward coudnctiou of wate r in piIHl~ by tho 
preauftl of .. ir. 

The wCl ljlon of t ho trll.JUlmittoti pr(lSBUrO ~~) or the air 800ma to Icud some 

eouutmu.l)ct\ t.o Oaug .. dh ...... ·11 v.iow, ,,"d ibo word N"~H ("I!fl) oO"C I"tI 1>0 t!itlicuUy, ooiug taken 

in Ita Ull Uilllu,uac piPt\ (~, NaJik') whUe tho c urrant iu terpretatiuu <lWII violenca to tho 
QOmmon a eceptatiou uf tho wort!. 

3. c..piUary .Motiou (~) 

Two ill$tllneea II.tU given,-Wlo ;LO!ecot of the sap in p\antsfrom tberoot to the atom, 

(w; ~ ~ ~...n rio - Sanka". llillra) a ut! tho pouclrativ" ditlUlilOIl uf liquids in 

POlO"" ~' ed"'lIJ, e.g" Of the oil Or glH>O iLL al) ea.r thtm jar (~'lftl -roi·ftlll'ri ~ ~ . 
...... ). H"at par ticloa lu.voali!';o J",melrativc puwer (,!~ .,"''''''".,_, ihnI: ~ 
~: .n .. R~ -.ri oiIn ........ "',I{~; - JsYSl)ta, --HIt, Ahuita ~,~ w,"'''NOt' 

Thlllle: &.feribed to adri,la, B8 tho caWle caunot IJo ascertained by oither pe rception or 
lo.Ionnoe t illoludiu, hypothe~i8) (1!l'q!~'tI'IfI"Ii 'II.r"""""",lIt(iIj, --Sr ldhata.) 

I$SOl'ION Ii. 

INTER&sTING BXAMPLE! 01<' MOl'ION ASORIUElD TO AOR.i I?TA (UNKNOWN 
CAUSE, UNEXpLAI NE/l NATURE, FINAL CAU~E.) 

Tho ftnt UIOt;OIlll i.o IIrimordi .. 1 aWIIIH at the l>egiunin il of Cr~atiou are att ribIJ.t.ed to 
A.drittcl. A.ino~ mov."neIJ.Uo In IDlUlII611 of .natter 80 e.wlCd 'Ore nowd the motion of tile 
,lobe of t.II.s u ... t h aud .imils .. othur bodi.OII (~~ ... ~ l' rUutapu. 
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'With Ebidban.'. IlOIIIlIIentary, ....... ). MOlt probably tbbl me.... 8uthqaalr.ea, tldee, Me. 
Aryllobbe.ta and hill IIChool would no doubt bring lIode ,. t his beILd the diurnal !nOtion of tile 
earth. It i. \uterClltiog to noto in this connection that Bbhbra refl1t<la the BlI.ddhilt 
hypbotheeis of the earth tailing perpetually in to<Icuo, by &fgUiDIC tlu.t the earth .. uat 
remain balanoed in "pace. u there is nothing outeide to attract i t. 

The movement of t ho noedJe { iron in geoenl. as l:I&Ilkara Misrllilotesj towam. t.be 
maguet is another oXllDlple otuoOl'plained motion in m.r.ttcr. Cloaolog and right placinl 

of the magoet ( .... "'l, ~) .re nee_ary ~ ~, .... "'? .",,""':5''''''' 
~e"", ..... fitilll'(-5aDkaraMi llra. 

Similarly amber aUraet.. gra811 (atra". , etc .) 

!""",,, ... p ... Mf'!i 'I'IT'Ii ...rt Sanlra .. a Mis..,., On Sot .... 15, Ahuika 1, Chap V.) 

Invvluuta ry mO'l'lIrnenUl of the hand under tho ;olltu:mco of tho hYl'nntillt'a ,"""t,.,.a 
(iocantationa) are also attributed to Ildrif!a. 

81m'ION 8. 

MEASUREMENT DB' MOTION. UNITS 0 .... SPAOK AND '1'1 ~E. 

Tho /101., <lay way tali:CII all a nat",..,.lllleasa"", or divisioo of tilllO. In thc Nyllya-Vaiee. 
,!ili:a School, tllO day of 2. hoa • .; (sola r) is st .... ted to contain SOXSOx 30xI8X!!X% uuit6 at 
liwe (lr~a~a!). The Ny!ya unit of tiwQ thc refore IlI0a8Ul"('~ 2!~;;ths 01 a secclbd. The 
smallest wull6UrEl of tilUe lUontiunod uy the a~tn:lllOmeu iy tho 't'raU which Is = 1j3S760th 
of a sccond. 

Tho natu.,,1 mell.8ul'O of length was the cnbit (Hast.a), of whiCh thoro were two 
fixed standard .. (tho groator alld tim ICll/lOr cubit). TM smaliOllt weasure of Icngth 
mentioned in tho 8ilpll.·SIi.stra (Technology) is thu P"ramAuu, which i8 about 1/349l:i2/ith of 
an inch. 'fhis i~ tbe slImo as the TraHare'.'u of tho Ny.ya-Vai';o,ika Bcbool, whiCh II/.allds 
for the tblckn(>$!! of the minimulIl viliblc (tho IIDeli t wow perooptihle in tbe sunbeam, .. 
It coDiea.daotiDg into a dark room through a chink). 

A"crago velocity (~_Bb:lBlr:ara) was meaallred in &ooordanco with the ' onnul .. 

i>pt no unit of velocity appears to bavo been lliled apon. There W3.I! no idOl! of aoooJera~ 
tion, and of oonreo no meuarolllerlt of force. Where t be volocity ia uo/forln, tile 

Jnter\'al of UQlC lIlay be of an,. IImount (~), i>ut Vjbore ti,e velocity i, "liable, 
(.fi; .... iI .. "'flt: - Bhaaira ra ), au inllellniteiy 8mail quanlit~' of timo (~) muH be taken; 
In otber word" tho positionY of tho p:utiolo i rl two HaenelBive i'II!Ollts mUBt be OOD· 
alderod, arid the veloci ty tllWlt he auppOlloo to be uuifo 'lII daring t!lia interv:al (oonceived 
"" indellnit.ely HlIlail, 1"' It Was in tbiB way that Bhbtara det.ellllined tho iD8tant.a

neoul motion of a planet (~ orIii) 

Compo"ent "J velccU!(. 

The 8IIItrooomel'll meMarod the motion ot a heavenly body In di«ereot dlreotiou 
(Iengitooe, r ilht aa06Da;on, etc.), aDd ealonlat.ed leparately the oolllponentc of zoot.lo;n. 

(6w:) io tll_ dlreeUooll. 

And they adopted tire devloo of traneferrinl alleh aompollent 1"elocitleli h'Om 011. body 

to lIIether in the computation 01 rellt.i1"o motion (e., .. "".R! ...at'....... q""" JiI""" 
... WI JIIiM: Dba-kar&, SUidhAnt.a-8l.roDlO,I, o..,ltUh,..,., Ohatillphlltl.pr~. 
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banOl!' 7. 

NOTIO~ Oil' TIiRBB AJ:B8. 

Motiuu, we lave _. Willi dellnecl .. the eba~ of position. of .. paniele !nllp"oe. 
To (\l)oooive pu.itioD In .p:o<le, V'eh8.llpatl takCl! three_xes, aDd the position In .p_ ot OlUI . 
partielel'Olatively t.o auotber lOa,. be iodica.tcd by dilltaneee measured a long theae three 
Hoe (vide my paper on The M6Ilbr.o.ieal, Pbysie&i and Chemical Theoriee of the HlDdulI, in 
Dr. P. O. Ray's Hindu Ohemistry, Vol. 11, pp. ~Ul.2ill). Thill remarkable analya;" (ema Sf! 

A.D.) cC4i4la!7.'( VtohllllpaU, NyAyaauchiniWt.odb&) antieipaOOa in .. rudimontary m"Dn~ the 
tonn<iatiollll of IIOlid (eo-ordinat.e) Wlomet ry. nigbt centuries before Doacarte8. 

The pri"cipieo/ the di!ert,Q!i«/ ClIlclllu.applkd 10 tile 
eOlllplltation 01 motion (variable motwII.) 

Bhhkara (1100 A. n .) in computing wlat he calla tho "iD8tan~LlooulI" motion 

(~ .. Iii) Qr .. planet eomp.re" it... IIucccllllj"O p08ltio~ in t .. o anecC8Sive iWltant.!, 
and regardB the motion I\Jj oouBhnt duting the inl.<:rval whic h ho conceives to 00 inden

nltely Bmall (~). This ia equivaleut to tho determinBtion of the dilfoNilltiai of tho 
plBnot's Inllgltude, and the procell8 bears" a Blrong 8n810gy" (to IIPoto the words 01 Mr. 
SpottllIwoodo, tho Astrouomer Roy"l) "to tho cor l'06j>Ooding pl'OC('J18 in modern mathe
matic.1 utronomy." I hllVO elsewhere ahown that Dh6akam'a »rom~IjS WI\S not merely 
analogoua to. but viriually ideoli('a l wlU,. that of the n ill'ercutia l Cal('ul" .. , Mr. Spettis
.... oode.'a cautiouB ..... borvatioll having bc<ln due to )'i« want of acquaintar.('e willi the 
orlgioal .. nd tho in8ul\lcicl'lry of the mate .. ials placl-d bt.'foro h im. (l'id~ my pal,er on 
tho M6Chan \ca l, Physical.ud Chemical TbeoriCtl or tbe Bindps in flr. I'. C. Ray'B Bindn 
Oholl.liatry, Vol. II , PI'. llj8-I~S .) 

& )':0 1'101'1 8. 

RELATIVE MOTION. 

Tbe phollOll.l(Ulnn is noticed among tho balhu:lnatiOIl8 of aeJIlJe) ~ ft!f; ~ 

~ ..... ~ ""'- Kuroarila, Slok. V81'tlka., p. IiWJ_ Astronoll.lors like A.yabbata a lld 
Lall. who believed in tho diu rnal revolu~ion of tho EartJ, from the West I.(} tho EBBt 
oJ.pl-.inad tbe apparoot ro"ol lltion of t he st.o.rty Hoavl.'WJ in tho oppOllito dil'6f1tioll hy 
the prillfliplo or relat ivo mOtiOIl. 

600rION 9. 

SERIAL MOTION. 

Sereral SallUnae (lJe.ie~ ) ot motions .re incidontally noticod, e.g., vibra~ioll (~ 

~), """"Q-motlon (~\ curr&nt rootion (~). 

In all, \nteroaling passl\go, Ohar.b notes tbree jD~tancos ot seri"l motlnn, viz., tbOllO 
or _tel', BOlllld and light (~1II'Ift"!I!'I alld .RI':""",,) to .... hieh be eemp.1'CH tho collrao 

(~) of chyle (or eby]" blood) in t he Ilhu,maniB (VOlOM) .nd other dncta or the body. 

nalv"lIa tbillD th.t downward, oblique Slid upward cllrrent.! or chyle ara roepectlvoly 
ioteDded by the tllre-e iUnst .... tion8 ; but c:b ~kr.p'!'i pointB Ollt that the Sant4na (wavo) of 
_d tra'felll In aLI directions (th .. lI.me is or COil ... " trll6 alflO of ligH); alld that dU· 
fef'8llOM In .. peed (aDd not In d,rectl"lI) al'6 bero 01611111.. III othor wurd/l, a SantillI. 

of loun.d t .... vel ll more rapidly than that of water alld lou .... pldly than olle of light 
(WO(:IfI"II'I), aDd Oh ..... ka·1I meaning ill tha.t the lDetabollc courso mllY comp, ...... it. oJrouit 

wit.lo.-W or leu llpeed. Wbet.bor, in thla pMIIBf6, Ur.e thl'OO Santin"" .. re nuwed all 

wavY 0. ou.reatll ia not Ipeeilled. But the di!erence betWfICU • ",ave 'ift) .nd .000ntllQt 

( ..... ) " .. weU-klwwo. 
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A ollmmt 01 .... w (~ do __ rd llnw) oonalal, tit ~rilc!IM acmllr til .. 1m

IlIoten"llpted sefiee: uDder the aotlOli of gr.vlty aDd ftuldity (~and ...... , IlJiHlli:a1'lo 1011_), 

A wave (~), on the otlle. hand, i, cooat\tute.d by the traunllllBloD of ,ibntoQ'lIIotloo. 

( ~ ) in UN! wator particlCfJ (,,-,0, JayaDt.a, "1"~~'ficS"_""""~ NyAya.M'anjul, 
Ahnlka 11). 

A ray of light., on tl.e other band, wa'\i suppoll9d to "nply tbe fflCtilinBtl' proplCatlob 
of iodeftnltely minuf,o corposelee: 10..11 dlrectlonl, with Inoonoelvable velocity, alld .. IWIt 
ot oonle~ dillperaioll (~~: ": .....tfiI ~.Udyo~Ur., VAchaapati). 

APPENDIX E. 

HINDU IDEAS ON ACOUSTICS. 
S"""'TtON 1. 

ANALYt>IS OF SOUND. 

T/i~ Mjml'ill\..aho t. :-In tboir analysis or Sound, tlle Mlm~08akl8 dist inguish Ijootween 
three oielIl6nts: (I) Nida II quulity 01 Vftyu (air), which is t be phywlea' baall 01 audible 
.ound, (,;!) Dhv.nl, lIound ll8 heard, ;\udlhlo sound, and (S)-in tho ca. o of . igoine.at 
IIOIlUd,-Sphota, 't.alllleclldcnul ' or 'intelligiblo ' Bound, rClpreacnting tho Platonlo idea. 

or ioaoi, whieh aro nterna.l (fimI), ulliquitonn (~), Slid noumooal (Avtn~, lit., without 

auhstrate or ground-Kumii.rna,. The 8phot.a6 o.N' manifcatod hy tho Tlhvanill (aDdible 
llOonds), ot courso only III tho caso or warde (1fII::, _ ), Upaver~", tho tcllehol ot Panlol, 

rojo:lOtll t bll . photor io ravoll r of tbo I>«r .. " . , whitlh aro conccivod to bo" phollotie moulds" 
"W ith natural aigniflCIlDCII. 

All .... gardll sount! in ita phy8ic.~1 aspeet and tho modo of ita pr!'Jngatioll, IIome ot tho 
Mlm'oaa)raa contl",t themselves with ... ylng t hat VAyn (a ir) b .... spoollli quality (NAda), 
whicb causeo audibl., sound, (~ "'!~: .. ~i ~ 1IWI"'l1l - Kumirila., Siaka-V'rtika). (~ 

""~rfii""""i'n,! ~ ~i\ ~ ~ ~i'IOIf1{-P'rtha""Arat-hi Miai'3, NY'yantn": 
karal. Othol'8, including the ~.chcl'8 of tho 8lk9bA (Vedio chuting), bold that tbo pllyl\. 
cal bui8 or BOund ilia SIlli .. of air movolnont.s (1IIIfJ'""'. <If. IJdyota.Ura'l Iud V'cbupati"1t 

reports); in othe r words, tile air puticl,,& th"mll6lveH 1I0w in a cur .... nt in IU directions, 
being o~truct.OO. in their path by the impa.ct of tangible obJectB (i.e.. mderill bodl(W). 
and tbe movomont ooaae.~, "" in the a.rcw, when tbo moving force III thus exh.llded (r·II·, 

"" ...... iIIllI't qi"~iJifil"JM;o: ~ ~ "10: "~fi" .. ~ ~~, JaYlllt. 
NyAy • • Manjul). But tbr o rthodox Mim'us,1 view I. tbat cf the MimGn81 n octor, Savarl 
IiIv'mi, who hold. that N'd.. (the physical hlliR or &ouoo) il II wllve motion of air, ~Ing tho 
tl'llD8miuioll of llOojo,lRetionl Ind diljunetioua ill the minute particles of a ir, tho "'II~ 
aligioating in tho Ill"St impaet, and being C(lntinued by t.bo lueccuivo impaci4 ot the 
miouteparticlOil (e.j1. "'.oN .... It..- rn-: 11~ 'Ii\iI"""~ .... : !17·1-1) ~f1~ 
_: RI>ri't",~~:.. ~: dif Ill"f a.A .... ' ~ ~ """fNoeflll,'_", IIIlIR

~· """"""' .... lt , ~ ~ "' ..... W'I~ I ~ ""'" " .,..m P'I. ~ Wii(:
SaYara Bhh bya, 8utta U, P.d .. I, Adh),!,a 1). 1D tbi. view, tllo particlu ot . if (.ww:) 
are snbjee.t w a vibYStol'7 moUon (allOl't ot pun.panda) in the prodnctlon of .ouul (~ 

a...~aY&Il~, Hl',a.MauJa"). Tb. Vik')'apadiya IIl111e.loo. art.lllulato lOunda (toIIma.) 

aaa. lnoleed .U IOucIa (dHIIu) .. omy forIU of all.ot III iII0~0", 1ri~ nrefaotiGl1 ~ 
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WOdeJl..tIOD ( ..... ) , ana e&pable of vnldlont ot velocity and contlguratlon (~: ...... .. ,R~·. __ ......... . .,: ... ~ I '"" ........... '1 ...... f'I44 : ~ ~ 
.,..1Iii'1"''': I VAlI:ya-padiya, K' od& 1. 81011:& 109}. 

N!I4J/1l-Vu',;efikn :-TheeJlrly Ny.y. 9"; to1'8 hold t hat the lound·wave (~) h .. Ita 

lobatnte in At ..... (ether) and DOt V'ylt (air). Later wrl t;(!N (e.g., Vicbll8patl In the bt
tvavlndl1) add that lound it~elt M a phell\ltlKlnoo'la not to be conceived ala mode of motion 
(pCIrUp!llIdn), for Alrlll&, the Rnb$trate, la, in t he Nyiya view, incapable of mot..iop. ('I!I !II"! 
~ifiMil!l(lll t"!~.~'" ~ ~ on ~ ~~_T"ttv .. vIDdu). Atth .. ,,~metlme. 
the propaptloll olllOund muat be conceived on the analog y or wavca in W&WI' (IIi'iFioK<,MI'if) . 

Udyotakira in t he Vlrtika, V"cha'lpati in t he 'l'atparyyatikll. , and ~ayanta in the Nyl,.
Maojal'i oontfflvert tho t bl'86 viewlI norront in the Milllhd school,-(l) t bat N4da, the 
pbyilioal bulB or audiblo lIOulld . iB a s))eci lle quali ty of Viyu (ai1'). (2) thllt souod in i te 
pby.iee.l a~peet. is constituted by a sQriQIJ of :toir mov6monl.e of the u1tu r6 of a current 
(~), and (II) that it i" not ai r currents but air wa\"~. Borie~ of oonjunct.1ons aod 

diaJunotioliB of tho ai r part icleB Or moloonley (~:,~:), that eOIl8Mtute the N&d •• 

the sound phYBlcal. to which. in t he cue of aignificant Bonnds. t he MimilnQalr1l9 lIlI! ign 
tohe furtCt ioo of man\toatiug tho ,ph<>ta, 'tran, oondental' or ' intolligihl'l' "ound (lOgos, 
t.be word}-(Vide UdyotakAra Voirtiks. Adb,.i ya 2, AllIlika 2. 8ntra 14). Also T1tp."yyatih. 

""'1'! ~..,,,, ~""': 'I'!:'R _ : ~ ~ ~ ~ et!!. , loc. cit • 
.&gaio.t thoae viewB. tbe ".rly Nylya Doctorll mkinta.in that sound is a specific qnality of 
At ... (ether) and not of V!yu (ai r ). At t he IIa ... o t ilDe, they admit that the impact '!I'Moh 
orig ill.t08 tho .IIOllnd phcnomenon r~ ""1=iIIP!IfiI~) in AII:ba dooB ~o by 8Ilttill&" 
up a vibratian ill tho molooulCl! of the nbjoct. struck ( .... 9·, .. hell), :md that thesll vibrating 
mOIOO\l!08 impinge against tbn air m"locnl(lS In et)nt.art (",~:. ..""",, ... ,.:: ). In 

otber Vl'orda, though AIL," .. is t he sllbstr.'lte (~). the elllc icnt ('ause of sound (~) 

' 1, to be found in the mochanicsl impact (~) of vibrating Inolocule~ of BOnOroU" bodia. 

.. g .. ill~t (IOotiguons molecules ot air. As to tho propagation of .. ound. tht) ('arly !IIya)",.. 
Vai&o! ika writen oontent theUl8ulv"", .. ilb Kbt.ing that t ho lir~t a"und thu~ Ilroduced 
III t he lulMltraU< Alt'~1\ by the impact ot Ute vibrating "nicClll ..... (,..g .• nf a bel l) agaillftt 
the cnntlgUOll8 molccule.<! of a ir. proollC()lj a ,.ooond aOUl,d in tho contignous Aklisa., kDd tho 
.econd lIOund, a third. and IOJ 01'. jll th" Kame way ag ",IIVQoI a ro generated in water, 
QDtli the Jut Jla u'.ld BOts up a vibl'atJou ill tho ear·drum ( .... ""'). Of courso·. tblll 

propagation 01 sound· wave in AIrA8a (ether) is ellect~ by nleans of the air·wave aa II.e 
Tebioie. This is the Nyiya·Vallloshika. hypotbe3ia (....,., of an indopeodellt 1I0und'Wine 

(~). A~ba (ether) [ .. motiuoll'llls, but tho ai r .. aVI) would not be trauamitt.ed, if 

the ai r molooul08 .... ero not inter-connected. by A\;ha. I'rasaatapada. tho Vaif:leshika. 
&oto •• for eu.mpl", dC!lor ibos tho liNt 8Qund as gi ving (,tf a aocon<l, the lIecond 
a tbird, and ao on, "1paadiog In Akisa. iu tho ~amo ",ay as wavea a ro BOPPOlled. to 
prop"ftate t llQru8eives in tbe ocean 1IIIIil~: oftn:IIii~:. .. ... ' ....•..... 

.. i ... ~;I~ ... i .. '!. ... ",.WiII .. '!"",,",,: ~" ~"""" , ilwIl.,MMI'! 

""" ~ iI'l __ .... 'I"'<'i ""'" 1 PI"I!IiIl."tap,da. _ """""" ~ ~ ., ... "'''1 ..... ;1 PI""""!. 

""~.....;t .. .-. ~ mIN'" ~ 'lC!i\! ~ ~'If!f1l; ~ et c.. ~ .. idb.r •• 
arid). 00 th;'1 bypothCllt.. the looua of tbe BOnnd at a lly moment forms a cin: le in AU"". and 
tbe prop"I&tion ill c.rried ou. iu t he air, bllIleAIl.lI of evor·e1paDding clrcletl.IIB in the oue 
at .nell In .. ater. But this ap"\011 1.11 rejected b,. _e (e.o.. Udyotkt.ra), who hold tnt 
tile lI"t .ound liv", 011'. Dot ODe sall1l4 III a ci.tele, bot an iodell.oito On,.ber of lIOlIDa. ita all 
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dir&ctloa., aDd Nch ot til.,. ... pln givefl off another, .nd 10 on, loCI that ftOund _y be a.l.d 
t.o OJcpI.Dd by .uooeaslve COncentr;c IIpherical "I:yen, even aa the KMlam hr.koNI<I. (tbe 

'0-0,,1100 bud of the ", .. ,cleo hRd"n,bo\ ,,:lp.nds by 11I.<lOClilliv(I oollc(luLrio Mpb"rlc,1 laye .. 
of nlam6l1t1! whi'lb shoot fort h from one .. nothor. On t be /lHlt of tblle(' two byp"th_. 

the air-wave Implied In the trall"mlnlon of Bound I, of tho n..tol'6 of ",hat "''' Clan t .. n .. 
verse ""1'\!Il; - on the !l600IIU, of tho nntul"6 'T'l.:l.renU y of l<'l1'l'itod;tIO.l WIIVoa. \ n any cue, 
it Is olear tha t !.he ortbodo:< Mimilllllll view ot S~y",.:\ Svlmi th"l the .. Ir-w&vo,l oon"Utut. 
Ing pbJllic.alaouod meallY" IIOtie!< of moro conjunct;n"" and .li~J"""ti()1l1l of ai r "artl~lll' 

with rarefaction and oondo(lsatlon. ri1tI~~, (; .. varn, _ . "llr yapa.diy,,) 

Implies longitudinal WM'Q!j ""' .. qrl_~~!! oiiW'!'8 WI~~: _"""" ViKv ... "U .... , 

Bbbb1 PQ riobheda,Sloka lM,~ ~:, ~: ~: ~'" 1I","! ~ 

'Wt ... ~,_"" ~ '''''':~:~: ""*,'ri.n~oM~,,,,,,"m.,, .. ::r ...... .,,~:....p I 

II'i!I"_Q,f'ilII'"",'l. '''''I,..n:''''Ii1-~ '" ~~ 'IIIfiI tU,l yowk{H .. , II , l, 14), A .. t ho! 

m(lmontum of ~bo Impac~ 1I0rie! (which eo,,~titlltcs l b. ... cfileio'nt cans .... ot tho 1I0UIlU'W"VC\ 
gl'U\\'1I (cahler .. nd 100blor in t ho coU • ..., of l ,ra"&'n;H~ion throllj(h tho lI.\r p~r,-iclruo, tbo sound 
a t last dies away. Gangc,;a in ,h". ChioU'"ani ho!.l!! that the prnp"I:atiOll ill not from 

molanulo to melonule, but t ra vels in O\'a''.()~ !'''n r:inJ.: cir,'ks"~ in w"t",....w,we8; JlerhapR in 
yphor loal layors h.I' "ompl'Cs~io" or masl;(,,, of ai r; :1.ml ,ho8fl air·wav!)!!, tho vohinles 01 

1i0UILd, lire eJtQ<)Cdingly s wHt. Thi", e~pla,ns tho v('loeit.v of sound. (lII"l'! " .... ~f'll""""',. 

1t~'N'tpAiN ., ~ ... ~1fI!;I'Ii ~ ",fp!'_~" .. ~, fil"1 ~ ~"""~rli",,,, 
~ ..... ·~fiirti .. ,ijI" ~ ri ~: "' "" ... .....ron~,Fii ~: m • "" "I'l{: 

"""'<Iqqll\l'il~~ ~ oh~ ... ~ ~~- ~ ~: , 

~" ""(lI(/I"'~""" ~~: >m 'Wi!p ~" 1Jil(~ mFi! ~ ~ ~ 
~ FriT'II .m (GangC!i ... , Tllttva Chintrl"':>lIi). 

nut how ctO<lS t ho nl'Mt ~"u",l prodm'o tbo Aocond, the lIocond tho third, :111<1110 on? At 
ovory HOOp, tho cfll~.iont eanqO, ihl' impuot <.>f S"'nO viiJr:1.ting mnh",ul" ag"iMt .. cOntig llOU' 
tDol~eu lo of air, mnse hi) pO!l\!.od, :lnll t.iol~ i~ of\II:1.11y apl,licahlo to a I'IOlinU prodllcod IIy .. 
sound, (~) "" 00 onc prodlHled by conjunction anu llhruonjUllcliou (~ o. ~). 

In other words, tbo lIound_w"vo ( ~) in Aloha ncCC&!arily inll,lies an air.wa,'e 

Th" Mimlnsaka view. tI"~n, th:lt oxp!ains tho Prol>lLl,,,,t,ou of 80ulld hl' tho t,.,."smi8fli(m of 
tho original 08oi l\atory tllntion. i hronS-h t he /j uo::ec~~ivo l .. yer~ of "ir by meana of succcnivu 
\mplloeta er pre:!Snrell produnillg conjunction .. ud disjunction of air moloeulefl \~: 

~:_Savarabh hhya), or rarefaction and condensatiou ( _ _ V',,"yapadiya),la al~o 

Implied in t ho N"y(lya-Va i8ollhih doot ri no ot the Rounu-wa\'o (~), tho difl'orenco being 

that III. tho latoor tho ai r-wayc, whic h 18conc"';ved all a mode or »erial motion (~) i, 

only the vebiclo or 1D0diu," ot P1'OpagatiOD of .. IIO-Called. 8Ounu-wlIVc in Akan wldch iM not 
Itlelf" mode of motion. Thill ill v.-J.lat wo tlnd c~prelllJly and olahorately formulated In 
the illter Nyiya·vailollblka CulM Oange8a, Chlntamani, lupra). 

8~OTlON 2, 

ANALY81S 01/' VlflRATORY MOTION, E.G., OF A BELL (IN Am). 

Tho mOIOClllf111 of a bell vibraoo whon tbo bell i~ s tfll(!ir. Th" question u,-"hat 
tbe natll re of th;a vibrilwry movement ? VltsyAyana and UdyoLaUra all8"er that 

when the bud IItrUr"" tho bell, In.ne 01 the molecules 10M dillpla.ced (from their 
11A~le poo<itioll,-'.e.. tbeM \, kul'QJQ in the 1110\00111",,), and thus a SanqAra (bere 
a Ir.iQotic SueUra, momentum) ;. CODoratod (~"_'!R~ V,taY'Yall&; and VA-. 

c ..... pati), IIJId tile mo)eou.]et ,wiD~ lorward Ullder the action tJl thlf Saull:,n, IUI~ .. -
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they .trlke the fI(lnt!,lJollll moloou\es j!I .. all'. Thill Il()W I ... cue or m1ltual I.,.... 
whioh dlvldell the fIIomentom hotwAeO "he colliding mMIIM, and the bel\-lIlOl-,
begin to swill&: baek ..... !'d, t he molion eOhtinnlng under the antioo of the dlml.nWhed 
8anllk1"". until t hey (l()me in cam8ial], "gain, with otber air-molecule.; IoOol 
then tho pr~. ;e l'6~ted, and the bell-moleco.lNI begin to . WiD&: for""l.l'd ud 
back"'IHd, until the original energy wbioh is pa!'t.ed with In .arne moult", at _b 
IlI)pact OOllOI1l" !IO fooblll as to be IInable to produce any killotio d lstnrbaooe C .... ). 
Shull.riI. the al r-mo/ooules thoml<elvo:ol are set vIbrating by mean. of th_ Impa.e1ilJ, 
anll tho tran.,ni8tiO Il otthe 11l0~i<", ",,,uld for lll t he ", • .,0 of "' f, which the l",ter H"y", 
V .. i86~hika <lKpressly posit a, t he vohiele of tho IIounrl.-WlYe, But Udyotaktra never 
oooceivod vibration j" "OC"", nor <10M it apI'on it he meant to include the ItOOOnd. 
,peeltJOl oe !klUlkAra (e l .. ~Uc;~y, Hthlti5th!.pah lI:\n~Ura) a'" eODverted ttOm it.ll pntelltlal 
.tat6(~) into k inetic e n ... r~.!', and (·hIt8 eontrlbQting to the momentulD (veg4). Bo 

Ules thll gtlllorie t"rm l'Ian~kG "" , which enmprohond~ elMticity a8 woll Q mOlllentItm due 
to Imprllssed forol!. His oomment.'lto r V!l.eha~l'ati dOO!l not ge into d etails, and dlM!lJ Dnt 
alla ly~u t ho momentum. I,ater wri Wr"" howuyer, .. xp r6Mly atate thatel:l8t]e]ty (atbiUltht. 
paka Plllik Ara) ill ",no of tbo "'?'''~09 IIr dbratioD. and thllt ol .... ,tloi ty _ides not only in 
tbe elemont ot eartb, bu t "Iso in IIlr, wat,.,. anrI te:n ~ (cf. Vis vll ll:ltha), 

~~i("ilIl.Mi <tt(4!:\l(dtl ilI~ ;c~ ~~ w..~.I"Ii(iii(t4"t1loUrt 
'IJ~ ... m ",.tsY'yana, II , 2. 36 'fIftr#l~i$$jij.,@,r.t.~: ~..a-, 
~ 'n~mAm~ quzr",t IPR ~~4 'f11l'q~~.qq .. ~ ~'U'IQ"· 
II5I'W Q~ llji:n~ I m 'tI~;ma"l?q~ ~IJIjq'lll,f3 m , "'S .. tf1nn SOl: ~ 
llji:nftlll ft{t: ~mhl': q~I{: «~~r~Q]' , ... : IIfmi 1 ... ~r'{lflf( ~~Ifi\ •• iI~¥t 

~ ~~ I a1I' ~~~'U~all("Vlti.i1 ilIrr~~'{m<t'; Mr ~iT 
~: irn:~ .:F.r CI ) Ud.l'0t,akba V~rtika, Adhya.ya 2, Abuika 2, Sulra 88. 

('IPe'T!'I'I'''~~"'! 1I!~('1!.~ 'II ... r~rl'l'" 1f1'1j: Virh~~I'~ti Tltpa~y,atika, 1oc. oit, alao o!i~. ~ 

~)_nut cf. Vi~\'.?ndtha ~~ 1I(;:l'n'Ol rl'OlrnRl;-"l r ~"'"'~ -..: ""II!.. ~it itonI: "'"'t, 
fI!lll1il(llll"lfltlll(: iQm .~I"'~ I ... ftp;~lluil:q~ .,!;I!. ~,~ 1IIm',\ Uh>hhl· paricoboda, Siobe 

1~7 ·t~!I. 

All thllllir·wllvo to,m~ t hevchielo of tho ~oUI"l_wavo, it i t does not consUtnte tho 
!lolln.l-w .• vo H~(>lr, til" f~Y(lu r"hl(l or roL" r<li,,~ iunllellcooteu.~1I1A of .... ind IsellaU,. 
exphinod, '['ho pro..onee or "b~~nc" of wat". (an" ,, ~hor in/;erl'oning obJeatl!) olterlng 
gNl"tor or l e~, ro~i~~ .. neo to tb<l ',ran"mi~sion of tb. .. ,,,,,va.-Iuotion also """ily accOlults tor 
thll gr ... t.c r or IlIs~ distance t.n whic b tbo sound is ca.riod. 

81K11'ION 8. 

ECHO, 

~-Echo was supposed to be a roflection of sonDd. Snmc 60Dslder It to be 

an afloer-YOUDd, " IIOl.Il.Id generated !.ly 90pnd. Others SUPPOIl" it to he dno 1.0 the ...,1_ 
tlon or aonnd in tho IIlIme .... "y a. an Image ill water or In " mirror (~) la due to 
the ...,lIoction of light, There iq an ol"",out of bllllucinatioD in either oue (!!i.m., .. _,)
·t h" Im~lt'e in water is nlltrt r') .. 1 im"'Ko. noither ill tbo echo tile real lIolind It Ie ,talt:OIl 

to be (~nr;i '" it ftl~I~J: It:Wl~drd ~iIfmrq. 1t~~~Il""nf~ I .... 

_' "'!"" .... ~"'~1iI ....... liuifM,(d' ""~~ ...... ~-
flo_iii ...... " I 010"'''' !tOl •• ~.,.""., "'-Tn .~ ~~ " ....... I 
ViJIlI.o.,bblll:,o, Pra.'l'&<lhalla·Bbl,y., Obap. I .. l!utra 81.) 
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SBCTIOI\' .. 

Pll'CH, INTENSITY ANn TIMBRE. 

80.11.11413 di$61' Irom 0116 IIlIotber by their pi~h (~). by the ir illw".lty 

(1l'M444.fii~), aDd by lheit qu&Ii\,,. Or tirol)re(~ ....t.) Wbon" lw-11 i~ AI 'lic k, an imlefin ll.u 

lI1HDOOl'of IIQteII (~, ton<'llllnd oyc:rton<'ll) !He emitted . of " arying pit ... bes; lIud the note8 

. 11 away, becollling ieIIJI and .... "" iuteu8o. Now wo know th"t the mnleeulOJJ "wiug to 
~d fro, aDd that tho & 118"' 1''' (momentum. vega) of th" v;bratio"" ( ....... Oft,~,,;..,\) growl! 

feebler and r"oblor. "i'ho d ill'ereuc~1I in pitch (tone" am) Il\"o r lnuos) a~ w<'11 aH ill ,,,lan_ 
alty must 1m duo to "ui&tions in t~ Sam.klitas nf th" vibnti(>1I8. The .1i&1iDglli~baMe 
ttitCltC8 (oalled 8ruti8,~ as woll as tho d<'gN'es of in tensity (~) mus t l>&".... 

cribcd to "aJ'iation~ in !;he v"II" (mOPlentum), 8ml, I.oy implical iou, tI'e fNl<jUCILCY, eto., 

of the vibr&lioIl8. 

Cr. " AlIIJ'6yanll., n,1,~6-~~~ ~"""~1 ij"''''''l~l!.m: 
, ... , ..... ~ ••• q.~ IIfIIft'I 1I!!.,'5!roI ~: Vid" :0160 Utlyotakii ra'~ "u.ly~i~ of "ibrlltioll 

ba.leel on ""tsY'J'lUla-~ ~~ .. ~ ~ ~"l~,,",<,,,,,iiI! f1: 
~ !W'i" ~IW!. "I'I'lI"("''1" ... ~fii.~,,'fifi..j lM:l'!,ij'«4f... fit ~~
'If)yotaklra, Yl riika, Adhyiiya 2, lIbnika 2, Hnlra ~6 _ ~'" ....m!~; Y~cha8IJiI.U, 

TAtparY:ratilr6, loco cit.) 

Sounds al80 d i/Jor from OliO uuoihor in VO[UIIIO or ,UI"'8jvCIlC~~ ill Lbo casu at C04Ie>J. 

conca ( .... ' .... ,liiiM_.). A ~OU'H.l bvib loud alld m~83lI'O iH callo.l 'Itl't (1Ilrge}_ " ~ 

til In; .., ~ ~ .. ! .... , rillit~ •• ; •• ~I!~ ~~: I ""'" rmrlil ""~ 
YAchasPllti,ll, 2, 811. 

~av:1ra, t bo Miru,os l'l Doctor, ol:plaim, mas~; "enCBII ("'") ;U:I ducto ~ tho eoal~ 
cenco of dilfereDt ail'"w;we8, which by th.lir ~imu[lanco"s it"P:1ct alfuet a cOhll,aratlvcly 

large tract or tho IlIIr-drow ("IPI~ .tfiP{61!";·""'i;Il"lN'(>IIi""'t~~ '''~'IIIfI: ,'~ 

~".r:i" .• !'PiI • ...,.;rii! ~~ ~ ~.~: ,,~~~ ......... i!I ~ ~ 
" ~ .-'1, "'" ~'. 1iI..'II1IJl: '1~iIf "'!iO~'1,""': , ... ~tIm 'IIi: .. 
~\II-----ba,'arn all J. i .. ,;ni, Suira 17, AdbyAy. I, 1"tI" 1). 'fILa Aii", II. IlH"kas wI ... ,"",,<,Iva 

BOunds [oto air wavCB attribute all <.I ifJcronccs, whether or pitch, i"tcnsil.y, or wa>:lfjiv .... 

11958, to ililferellcca i" tho IlUr ieH of coPjullcti<m" a .. <.1 <.Iiijj uHctiOH" or air pnrti cl08 that 

form tho waves (Vid., V;ich""Pll.ti·~ re porL ~ !! ~ ~ ~: ) cr. nlfl() 

tha L.tor tJy'ya.YaiseJlhiJ,;a wbich .cccptliai .... wllv'-'" Q.8 \"chiclc~ of Hou nd·wavOl! ,_~ 

+4ItlKfMlfillOiN """,~""'ll!.qfi1: (GangtL ~Il, Tattn Chi"Umuui). It may be noWd tha t tho 

term", If\II and "1"1'« are occuion.Uy used in a ,<'nera l SCDSo, .JIII appliod to e:rI'rQootL higber 

and lower deg_ ot pitch a8 weH as of inWbaity. 

Thera are 20180 dillereucell of quality ("I:J'6O'LI 'IIm'C\~:) Th.., Bamo BUUlLd gil (,,), of 

the .lo.IPe pitch lUId intensity, ottarcd by mlln, ""d parrotll, ,-,au be diB/,;"gui",hod _100 al .. o ~ 
the lLOaiidl:, e"o:lD the B.me nOlea of the llcalll, givun out by s wiod i"",tr uweul lilw ~b" tlnIU, 

and •• trlngt.il iDLltl"UWent like tbe lIi lla. Similarly, there nO ~"l: uaJ lI.ud e,'CD Jndividlllll 

d.i1IerenOOll of ... oice (O f1: ~:t"'.."..lIs ~ ,~: ~~; ,'!WI. I ~ 'Ii\
!!.~ ~.~ ....... Ylcbupati, TAtparyy.tild, 11,2, 14,-...., . i1: ~ ... !~ 
~";-Ud)'utak'r", II, 1, Iii ¥t"~MS~: ~.:!""'ilt.licilil:"'; Oao.,... &.lid ... thor ...... t.ha). Tbe lIOun,Q emitted by 'iIL~C~ of LIlu tU.aurou' HhLltaa 

(echo bool. olku., Iduin& ttoli;l the wind, PutJiDl froll!. flre. bublolloa: IrQlIt w.ter, awl 



3M \ 

.pUtting o.r .oraekiolll' trom out") 0..8 oba.toeW.isHo o:la.mpios at lIuoh d ilfer6ll!l'N of tlmb" 
(Vide Pa.nolll.dll.ii, Bbllt.avl1'ob, Slob 8). 

The VAkya ·pa.dtya (Killda I, Sloka 109). as we lave &680, aser ibell all d.uteren~ 
(wbether ot piU;b, ~ol\l!U" or tiUlhte) to the eharacterietio I OflJJll 01 the .ir W&V~, 
.... bitb diller froID 0.118 another by tlteir oonllgurat ioD (~~ ~:), aod ue capable 

01 l'&r;.tioll8 01 velooitl (mOm8lltulD, veg a) as wol l 11.8 01 rnol&ation and oolldellPtioD 

(iM""ii1 ... ci!ti) ~: 

TheN are p3&'liug lilrer" noos to the otllllluratiOIl (~) ot sounds ill VAtdya oa, 

Udyotalrlra "od V4ehallpati, but tho subjeot ill treated more fl'QlO. psychological than 

ttom .. phyflieal point 01 vie ... (tnlilmI'i{: "'" ".~IiI ... 1lI ... ""': I ~w, ~ 1Sl! 
.... ""',Il1 .. tl .. ~ ~_""'!.'I .~,: (Vit...iyalia, II , 2,14, "W" Udyow.ll l ra .... d 

V1chupati, Inn. oit,. HON! l'!lw=IOlld, and "",=10. 1'1'.) 

SwnON 5. 

MU~ICAL sou!'.'ns. 

S'llti. and I/van" : - We havo already seoo tlillt the distio~lIishable pit.ehes arc 
call..,) lirut;'" aud thoy "r" 1'1'(\1'0rtiouoU to tho vegtt. (momentum) ot the li:ampa.
~ntan .. (vibrIlUon). Jo;uw til" ra~i ... o{ a nuta t,o ilt octave (ill Nlilpect of pit.cb) 
is ghuo as t: ~, -_ W(l msy th(lfQloN) c"ncJwk tha~ the "Cll" of t ho -Vibration ill tho latter 
cuo wa~ cOD"hlof(ld t,o Uo twicoa.~ gtcat ,,"s ill th" lorlllllf. Ao i"dunnito nuwber of Sruti, 

could be iotorp.osed lotltween "nolo and its acta,·e (~ rl( !/irIri 'f t~~; "' qfli 

~""" .. ,,;~, ~"'~, d. ~.m.qJR~iI' ,",11"1~...,>t~ ~',Olr,tq 1l/lll : ~:~I~, Mok .. ~), 
Twen~y.t ... V such are .. amo<! ... utl I"Ucugllisod CQf ru""ical ~UfPO"C& But a ~ruti a>I "ueb 
calUl..,t COIlBtitut<:l a ,nusical \,Oue (~,·am). A sruti i~ " simple (llluQill.ed) and fundament-
al toll" of a cottaiu viteb, wlL(l""a~ an ordinary llllUli<>a.l tono (nar,,-) i8 really COIllPOllod ot 
II. fllildamontlll WIl" (srut i) anti corlai" partial tOUe!l, (h"rmonics, Ao ut,nanll8, (~.) 

'rhe lUlI~ical wne~ (8Varas), voeal Or i .. !<trlllocntal, are lbofelore 01 lht! n"ture of wh .. t 
"We call elaog~, 1I""au>«), a;t·hcr aCcoUlI'M"yiuo:: or follow;"" tho ;';ruti" or siu,ple rllj)d&o,on~ . 

1101 Looes (~!Ii) .. re :1.l ... 'aV8 fouud "oruln portial t"',e" (~) ~ m.- !II'~ 

,~ .... it,;iiild , ..... .,: 'I;it """'lib 1fT"~~bn(: (~.ul'i(>">lflll() I~~illf'lll '2f'..mn: ~rn 1If""!' fftt: 
~-f)lImodara, Saogitadar"a!,a, Clup. I, i>l"ka 411. !~ 'I: ft'!oiIT~: ,'8 

~: ...,it_ilJ."3"it .... ratu .. k1ra - v u"tR; !!iit!<Nit M'I'I I~qu •• : ( +il"~( ) qrIiI.~ ~; 
~i'lI~ , '1 "-" f;~ .. ~: III"II'IIIit ._ .. ". ,. "1111. III(:~~ fI~_'iallgit .. Samaya 

S'ra, I, ~~..m ... """,If. "',~ . l"I'{f: ' ~." ."1."1:: '!~lt If.~ : ",!flI: ~R ~ 
""1"'1: '","~"'!IIlI",'I!I~~""';""'II' !fiiRI'! ... it I)4Qic"t..ra. >;,u,!;"itadarpM';Ia. Chap. I. Sloh li t. 

Tho relation betW<:I011 a ~uli and a S\"iI,r " '" variously coucllivt>d all ( I ) ~model chango; 

(1) '"" 'lI,,"ifostatioll; (HI ~'l ",,1ii1ll1ll'fQ tile rel,,"~iou of 80llull alld Bp6cieB ;(t) ~ 

(pi ~ ~ ~.frlli) I'Olloctiol); (ll) ., ........... , tho relation of Cllu.sa and oJlect ; Ct. Worn! 

'ftR~!I by .-\bolMl .. , !1Il"~ lllU 1'1"': 1JI~~" _~'" '.f1f""""~ 11'11 it~: ............ , 4oi'JM,R.ri 
810lla as. 

I:lKO"tION ,. 

'fHE NOTES OF TUB niATONIC SCALE: DBTBRMINATION 
OF THEIR RBLA'fl'V£ PI1·CH. 

Tb.e p lt.ob of. "()te is lo .... .,.oly prol'ortie" .. 1 too t bo longtb of thll Wire (fIII'it ~ 
w""lt: ........ ; ; .... :) (~quoted loy Mr. na .... IB in hiA' Hindo Muaio.l &.It ',. 
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The pil'.eh of the 1l1DCblll61ltal Dote to that ot it. oot.'I"& I. lUI I : '(..........-:~: .,. 
... :~ qooted by Mr. Deval.). 

The pitoh or tho fourth note ( I/') to that ot the tOlldatnental (0) ;, l1li': 8 (...-r. 
~ """ ~~ quoted by Mr. neval .. ). 

The Tirbratiou of the tlrth nato IG) to th ()tlo of tbe rundatnent.&1 (C) UIIU! ::1 

.(liNe ::w£", ... i ""': ~ • (~~ quoted by Mr. Deval.) 
Couool'd (~) ill (lither perket or ilDperf&et;. The ratio of perfoot ooDllQrd 19 a; ,_ 

that ot hD~rfeet 1lOII0000rd,': 3-~!fIIII: ~: l'm: -"',,: ..... : (~quoted by Mr. 

Deval,.) t.g .• if D 00 tho V;ldi, A .... ould bo a S&mfldi, if E be the V&di, B would be .. 
Bamddi, ill each cue n. perfect ootJe<)l'ti. Tho pitch of J) ill determined from that ot 0, 
.... d the pitch of A f r om that ot I), in sa.<Jh cue by t he r ule (It perfect oonoord. 

J"let.crminatlon of the Viwbes of E and IJ :-(atter Mr. Denla). Thi6 may be done io 
e it..her of the followiog wa)'8: -

(I) E way be detcrm\ofld froID A, Illid n bom El by the rule of porfeet concord. Thill 
wO\lld give llOSS all the value of the pitch of It, and 4::;~ ~ u that of the riteh of B, if tho 
p{teh of C be hken 11.8 240; o~ 

(S) E may be det.crmined fron' C by rodaetion of th(ll1ttllllar"'on;~ by two ootU8ll, 
... /IOr t ot importect COl!coni: and then B QlBy t>o deklrmilled frow 8 by tho rule ot perf""t 
concord. 'l'bill wouhl give :l00 tor H, and 450 tor B, it C be takeu a.'I2f O. 

Mr. Dovala io hia invcstiptioll6 with the .. Sonooilord" dnd" that Hiudu IIlUlliclall1l 
(aod Saoak ri t writers on mu~ic) adopted tbe latoor value .. for G ",nd n, ... th .. y oos tod 
~6ir noWe II)' harmonics (~«'I'","""I"""_~ quoted by Air. nev .. la), Tbe 

Hilldu8 therefore l oll owed just intonation. 

Swnos 1. 
MUSICAL INTERVALS. 

Musieal ton83 are related to aile anothe r in four waSIIM V' die, S .. mvAdie, Viddia 
aDd Anovadis. The 'nedi",\"al co,npLLat.ion~ e1pb.in thOilO in retel'6l11:e to melody, and 
barLUony Is alto~tblH' unknown, hut tho terms might J.o" Wlod to indicaw relationll ot 
ba rQlonyas well. Tile Villi migh t jn tbat CilSO antlwer to tho \,;cy-note (or wnioJ; llnd 
t he Salllvidill to the two eon.~oP llnees, tho 'lIf th (%: ~), and the fourth (~ : f). 

Tile rule given fo r tbe detcrllliuation or a SatllvAdi i~ 12 (lr 8 13 rutie intervolliug, 
tile interv&1a u.,ing tbNerOI'() 13 and 9 !:irut iH ro.~pt)llti1'oly (giving tho ratios i and .). 

C being tbo Vldi, G and Ii' are .~tod to be t bo 8"Lnv .. di .... The f1r.~ would IUlliwer 
til tlla dominaut, and tile e(>C{)od to tho lIuiJ..dom inant. 

In the lI",me way, it ill fttatod that it n be tho V"di, A would be a Saml'jdi. It II: be 

£lie Vldi, B i8 giVUD 'U a SalOvidi. 

On the otller h."d, a two-Sruti intern] (1.1':., a di~erenee 0' II eemi-tone) 11:'11'68 a 
Vividi, which would thus answer to a dillilOnllnce. Thill ill given.., I general role (~ 

""I1:!~Nct~1b mltanga). Other easel "1'8 alBO noticed; e.g. II: iB a ViVid! to Il, and B to A, 
rond tlKII tler'of (rntio of 9: 10). 

The n~ that do not como tlDdW' tbe80 beads are Anllvt.dla (e. g" tile 8ath), at, 
Bhanota, N'tya-6btra, Chap_ 1.8, 8lokae 18·2j. 

AlISO 8nn&ita-ratnl.k .. ra .-

.-11'1 ... In'1f' ~ ~ «S'liflftl i tm(ta: ritd' ~ .... "' ~ 
~ '" .a,-m_" flIo, ~ 0\.. flI11 ... ""f\oII, ~ '" _ .. 
.. I*4ffNNRI I i'''',"!fiiif\t$( i (~) 

~ '1f<"1I1M'lU, ~ 
Na[iollaJ L;hrilrv. I(.'lib l a 

.f.\'PE~ 


