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Memoir upon the Quantity of Iron necessary in a Tension Chain
Bridge.—By Rev. J. H. PraTT.

To demonstrate, that the QUANTITY OF IRON in a Suspension
Bridge, necessary to enable each part to sustain the greatest tension
to whick it will be subjected when the road-way is loaded to the
greatest extent, 18 ALTOGETHER INDEPENDENT of the FORM of the
bridge, HOWEVER COMPLICATED THAT FORM MAY BE, and depends
solely upon the width of the bridge, the height of the piers above the
road-way, the thickness of the first link in leaving each pier, and the
angle that link makes with the horizon.

In the controversy recently mooted in India regarding the superiori-
ty or inferiority of Taper-Chains in the construction of Suspension
Bridges, when compared with uniform or common-chains, the consi-
deration of the Quantity of Metal employed is one of considerable prac-
tical importance. According to the remarkable property which we
have above enunciated, and shall soon- proceed to demonstrate, the
Quantity of Iron actually necessary to resist the strains is 1N THEORY
the same for all forms and positions of chain and suspending rods. But
this property points out to us, that in the AcTuAL consTRUCTION of
Bridges the quantity of metal employed will be greater in proportion to
the greater variety of strain, For there would always be a practical

No. XI1I.—NEew SEries. B
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difficulty in the way of making every portion of iron in a complicated
structure ezactly proportional to the tensions, and no portion must
be thinner, otherwise the loaded bridge would be in danger of falling,
and therefore the probabilities are that many parts would be thAicker
than absolutely necessary. And therefore, as we have said, the economy
of iron will be practically greatest in bridges where the varieties of ten-
sion are least. This tells, then, in a practical point of view against the
Taper-Chain system in the question Taper-chain versus Common-chain
bridge.

We shall now proceed to the demonstration of the property enun-
ciated, first, however, proving the following lemma which we shall find
of use in the course of our investigation.

Suppose, in the first instance, that the bridge is as is represented in
fig. 1. This is given as a simple case to which we shall refer subse-
quently as a standard. The road-way is supported by two rods 4B,
AB, proceeding from the piers, and attached to the road-way at B and
B. The tensions of these rods will not only support the weight of
the loaded road-way, but will produce a tension in the line BB, which
must be provided for by inserting a rod of iron, BB, of a proper
thickness, i. e. proportional to this horizontal tension, to prevent the
suspending rods from tearing the road to pieces. The rods 4B, 4B
must be held down by bolts, as shown in the diagram. Let C be the
middle point between B and B : and Cb be drawn perpendicular to 4B
produced.

Lemma.—The quantity of iron in AB and BC necessary to resist
the strains is equal to a bar of the thickness at A, and of the length
Ab.

Draw CD perpendicular to BC and meeting 4B produced in D.

The tension of B4 at B is balanced by two forces, (1) the ten-
sion of BC, and (2) the portion of the weight sustained, acting in
BW.

The triangle BCD has its sides parallel to the directions of these
forces, and these sides are therefore proportional in magnitude to the
three forces.
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Hence, tension of BC = z_g % tension of BA

= 2.6_ % tension of B4,
BC

since the triangle B&C is similar to the triangle BCD.
But the transverse section of iron is to be proportional to the ten-

sion. Hence

Bb

Section of BC = « section of BA.
BC

.*. Quantity of iron in BC = BC % section of BC.
== Bb % section of BA.

Hence the quantity of iron in 4B and BC together = 4B X section
of AB + Bb X section of 4B — A4b X section of 4B = quantity in a
ber of length 46, and thickness at 4.—Q. E. D.

We shall now proceed to give, first a Geometrical, and then an
Analytical demonstration of the Fundamental Proposition which is the
subject of this communication.

1. GeoMETRICAL DEMONSTRATION.

Let fig. 2 represent the bridge, the dark lines representing the iron
work. ‘The lower parts EB, BC of the rods in fig. 1 are removed,
and replaced by EF, FC, and EG, GC, on both sides the bridge: the
rod FC is necessary to counteract the horizontal strain of FE, and the
rod GC is necessary to hold down EG, EG in position.

We have to show, that if these four new rods are proportional, in
transverse section, to their strains, the quantity of iron in them is the
same as in those which they replace, viz. in EB, BC.

Draw Ck perpendicular to EF produced, and Cg perpendicular to
EG produced. Then, by the property already proved in case of fig.
1, the quantity of iron in EF and FC = quantity in a length EA of
same section as EF, and the quantity of iron in EG and } GC* = the
quantity in a length Ey of the same section as EG. Now the tensions
of E4, EF, and EG acting at E are in equilibrium. Draw the
parallelogram JH. Hence the sides of the triangle BHE (as also of
EJB), being parallel to the directions of these three forces, are pro-
portional also to them in magnitude.

® The other half of GC’s substance belongs to the other half of the bridge.
R 2
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Hence tension of EF — tension of EA4 % _E%

EH

.*. section of iron in EF = section of E4 %

Also tension of E'G = tension of EA4 X EJ

.*. section of iron in EG = section of EA X %
Hence the quantity of iron in EF, FC, EG, GC = quantity in Ek
and Ey

== Fh X section of EF 4 Eg X section of EG

= section of EA { Eh x EH + Eg x EJ
EB

But by a property, (which we shall prove below, and which we
defer at present in order not to interrupt this demonstration)—

If EH, EJ represent the magnitudes and directions of two forces of
which the magnitude and direction of the resultant is EB, and from
any point C perpendiculars be drawn upon these three directions, (pro-
duced if necessary,) as Chk, Cg, Cb: then EH X Eh + EJ X Eg =
EB x Eb.

This being assumed the calculation above gives—

Quantity of iron in EF, FC, EG, GC = Eb x section of EB

= quantity of iron in EB and BC.—Q. E. D.

‘We shall now demonstrate the property we have just assumed.

The lines in (fig. 3) are the same as in (fig. 2), except that in ad-
dition Hk, Jj, are drawn at right angles to EC and meeting EB in ¥
and j. Now the triangles EHk, ECk are similar,

. EH: Ek:: EC: Eh
.. EH X Eh = EC X Ek.
So also from the similar triangles Ekk’, EbC we have
Ek: EVF :: Eb: EC.
.« ECX Ek = Eb X E¥.
Hence EH % Ek = Eb % E¥.
In precisely the same manner
EJX Eg = Eb R Ey'.
Now in the triangles EHK, BJj' the angles are equal, and EH =
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BJ : hence the triangles are equal, and ... E¥ = By’
.. E¥ + Ej = Bj' + Ej/= BE.
Hence, then, from the above
EH X Ek + EJ X Eg = EB x Eb.—Q. E. D.

We have thus proved the Proposition, which we began by enunciating,
in the case represented in fig. 2. But the same is true in any other
case. For (see fig. 4.) we may suppose the rods KG, GC taken away,
and others KM, MC, KL, LC putin their place, and the reasoning will
be precisely the same, and the result the same, bowever many subdivi-
sions be made. And therefore the property is universally true.

The above demonstration is GEOMETRICAL only; but by the help
of analysis we may give the following proof which at once applies to
every case which can occar.

2. ANaLYTICAL DEMONSTRATION.
Suppose EB, BC removed, and replaced by any number of rods
EF, FC; EG, GC; EH, HC ; EJ, JC ; EK, KC, &c.
Let 6,0, 0,.... be the angles which EF, EG, EH make with 4B.

0’0’9’ .EJ,EK, ............
Let 8 be the transverse sectlon of iron in AB
8,88 ........ ditto.. in EF, EG, EH, .. ......

S,/8,/8," ..... . ditto.. EJ, EK,. cee

Then, by hypothesis, § §,8S,8S,.. S S S, , are proportional to
the tensions of those rods.

Draw Cf, Cg, Ch, Cb, Cj, Ck, .. perpendicular to EF, EG, EH,
EB, EJ, EK, .... Join EC. Let EC =a:and BEC = d.

Now because the tensions at E are in equilibrium ;

»~.8=8, Cos0, + 8§, Cos8, +.. + S,/ Cos 0, +8,’ Cos 0, +...

0o=2S8,8n0, +8,8in 0,+..4+S,/8Sin0, —8,/ Sin@, —

Then multiplying the first of these by a Cos d and the second by a
Sin d and subtracting.

8. aCosd=258,aCos (0, +d) + 8, a Cos (0, + d) +...

+ 8,/ a Cos (0,/—d) + 8,’ a Cos (8,'—d) + ...

or S XEb=S8, XEf+S8S,%xEg +.... +8,/% E +8,/ %
Bk +...
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or quantity of iron in EB, BC = quantity in EF, FC; EG,
GC, &.—Q. E. D.

If any of these bars be similarly subdivided the same is true; and
the most complicated system we chose may thus be devised ; but the
same result is true.

N. B. The effect of the weight of the rods themselves has been
neglected in these calculations ; because it is always so small a quantity
compared with the tension. A bar of iron one-square inch section will
support 9 tons without stretching : the weight of one foot of such a
bar is only 3-31 lbs., which equals .00148 of a ton, or .00016 of 9
tons, a fraction so small that it may be omitted. But the Proposition
is nevertheless rigidly true even when the weight of the rods is taken into
account.

PARrT 11.—The most ancient Grammar of the Vedas, or the * Prdti-
¢dkhyasdtren.”

Traunslated from the German of Dr. Roth, by Lupwic E. Rees.

In the first treatise we spoke but in general terms of these writings.
The following essay will dwell more particularly on them.

1. The Royal Library at Paris possesses (under No. 203 Deva-
nigari) a manuscript of the most extensive Priticikhya (on 236
pages, Samrat 1751) with the following words at the end of each Patala :
iti-gri-parshada-vyfkhydyAm Ananda-pura véistavya vajrata-putra Uvata-
kritau priti-cakhya-bhéshye, &c. The same work is again found in a
more ancient but more carelessly written copy in No. 28 of the East In-
dia House (204 pages ex codd. Colebr.) The sitra text alone is again
in No. 1355 (Samvat 1781, 24 double pages codd. Colebr.).

2. As to what regards the size, the Priticdkhya of the very
careless manuscript No. 598, East India House, is greatly inferior
(83 double pages, likewise from Colebrooke’s Library.) This bad
copy however appears to have been written after a correct MS., and on
that account restitution may be made in almost all cases. At the end
of the fourth and fifth Adhyaya it is entitled : ity 4nanda-pura vas-
tavya Bhatta vajrata-patra Gvata-virachita-matrimodakdkhye pratica-
khya bhéshye,” &c.
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3. In the Bodleian Library at Oxford there are two manuscripts of
a third work of this title. The first (17 double pages ex codd.
Wilson) contains merely the text ; fol. 1—5 are wanting. The second (94
double pages, of which pages 1—22 are wanting ; also from Wilson’s
collection) gives both text and commentary, which last however does
not appear to me to have been written by Uvata. It bears the title:
“iti-tri-bhéishya-ratné praticAkhya-vivarape,” &c. Judging from this
title it might be a compilation from three more ancient comments.*

Why the common title of these works can mnot be the original
one, I have already mentioned above. But in the later Indian
Literature, it has been adopted, and in Madhusudana Sarasvati’s
Prasthinabheda, an Encyclopedia of Indian Literature, it is men-
tioned in the following manner: tatra sarvaveda-sidhérani cikshd
athacikshi pravakshyfmity &di panchakhandatmik8 Pé4ninina praka-
citd; Préticikhd cha bhinnar-ps, priticAkhyd sgnitd anyair eva
munibhi : pradarcitd (No. 2098, E. Ind. H. fol. 5, b). To this be-
longs Panini’s work, under the title of ¢ikshd, which refers to the whole
Veda. It has five divisions, each beginning with the words * atha
¢ikshim,” &c. which divide it in ¢ikh4, and bearing the name of Prética-
khya, has been also treated on by other holy teacher. The author of
the Prasthinabheda here considers the word c¢akha to mean a division of
the Veda. The book called cikshd in a more strict sense (grammatical
doctrine) is said to point to all the writings of the Vedas. This little
work, which consists of but sixty verses, and which is usually counted
as one of the Vedfngas, certainly treats merely of the most general
vules of the parts of Grammar, which are also spoken of in the
Priticakhyas, and is without doubt, but a compilation from the latter
and new composition. Colebrooke has marked this book as such
in the manuscriptural notes of his copy.4+ Another book of the same

® 1 will mark these books according to the order in which I introduced them, as first,
second and third Pritigikhya, for shortness sake. In the first I can quote the para-
graphs, as they are given in the MS. of the text in every single Patala, containing always
from three to five verses, and ulso as they are marked in the commentaries. I quote the
third also in the same manner. And since a revising subdivision is wanting in the second,
we ean consequently uame only the principal sections, and we must add to this the
number of pages in the MSS.

t No. 1378, E. 1. H. if Ido not mistake the number. Other MSS, of the ¢ikshi
way be found in the same place, Nos. 1981 and 1743,
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title and coutents, and at all event more valuable than the Vedénga,
is called the Mdnduki-gikshd (No. 680 E.Ind. H,)) and contains
182 verses in sixteen divisions. But it is also of a later period.

The assertion of Madhusddana, that the Praticdkhyas explain
merely single parts of the Vedas, is wrong, and the reason of this
assertion may be a misunderstanding of the word ¢ikh4, which in
no way means merely a branch of the Veda writings, but also a
branch of the Vedaic study, a school, and in this point of view is
of the same meaning as carana.  Krityacintamani in his com-
mentary to Gobhilas Crautasutren (MS. of the E. I. H. fol. 1)
proves to us that the difference of the Praticdkhyas has its founda-
tion in the variety of schools, when, commencing with a S#‘ra, he
says, it was taken from the Mddhyandina ¢dkhiya prdticakhya. The
quotation is from the second of the above books, and we learn
in this manner, what we could not exclusively have taken from the con-
tents of the work. It is certainly in one instance expressly said (fol. 81,
6.), that the Mdadhyandinas do not make use of certain letters, and
in another passage (fol. 12. b.) the commentary remarks that that
school had a certain term, which was indeed also that of the text.
At this moment I can think of only one passage from Siiyanas comment-
ary to the Rigveda, in which he quotes a Priticakhya (No. 2133, E. I.
H. fol. 21 a.) without any further reference. The quotation is from
the first of the abovementioned Préticikhyas, as likewise the note in
the commentary to Pénini I. 1, 9. The passages of the commentary
to Pan. VIII. 3, 61, and VIII. 4, 67, speak in general terms of
those books. One of my proofs of the antiquity and the original
designation of these books is founded on the following passage of
the Nirukta I. 17, para. sannikarsha : sahitd pada prakritini sarva-
caranind parshaddni. “ The Sanhita is the greatest contraction (of the
words) ; pida (the single separated words) is the fandamental form of
the Sanbitd ; the (grammatical) books of instruction of the schools are
also of this opinion.” It is remarkable that the first words of this passage
« para ; sannikarsha sanhit4 also are found as Sftra in Panini I. 4, 109.
They are however by no means of that description, that we have thence
to conclude Panini’s dependence on Jéska, or vice versd, both might have
used such a significant word on an object, so much discussed, from a
more ancient source. What arc now the parshada and what the carana ?
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Durgé explains this passage perfectly satisfactorily : sarveshd caranint
sarva-cikhantardnd ity arthe:—Kim : pérshadani svacarana parshady
eva jaiopraticAkhé niyatam eva padd—vagraha pragrihya krama sanhitd
svara lrkshanam uchyate tdnimani parshaddni péticAkhyanity artha.—
That carana can mean nothing else but school is clearly explained in
Gigaddhara’s commentary (MS. of the E. L. H. fol. 6. b.) to Maéla-
timadhava, p. 1. 1, 2, of the Calcutta Edition ; *“ carana guruva iti | ca-
rana-cabda : ¢khd viceshidhyayana paraikata pannagana sangha véci
(tatra samthe tegurava kriya kritvA vedddhyépitra : 1 sagururja: kriyd
kritvd vedam asmai pagachatita smriti: | gadva caranai: Kaldpa dibhir
gurava mahdnta : 1 It is of exactly the same meaning in Pénini II. 4, 3,
and VI. 3, 86,* and thence we see that before that grammarian, there
were already many more schools in existence.

Pirshada means, according to Durgd’s explanation, a book of instruc-
tion treating on the grammatical rules, adopted as a guide by one or
the other of these schools, and Priticakhya must be considered as
an adjective which marks the peculiar differences of the Parshada.
From this alone we might conclude that our Préticikhyas are nothing
else but the Parshada of the ¢AkhA., Add to this that the quota-
tion of Yéska, *pada-prakriti: sahita” is really taken from Pré-
tic, L. pat. 2. 1, and that also the remaining Praticikyas contain that
doctrine of the connection of the pada with the Sanhita. Prat. III.
1. f. 32. a. atha sahisAiyAm ekaprdnabhéve | yathiyuktad vidhi: S4
prapriti i similarly Prat. II. 1. f. 16. b. 3. f. 25. b, Besides this the
first Praticikhya bears the title pirshada, and is mentioned in the
introduction as such : and lastly, Uvata remarks in a commentary to
the second Préticikhya (fol. 41.b.) to a Satra, which treats of the
sounds ri and Iri, that the same are considered in other pirshadas, as

® Iu the first passage (11. 4, 3,) it appears to me, that that the SGtra was not correct~
ly understood by the commentators, and after them by ‘ Bohthlingk.” In my opinion
anuvide means “ in the citation,” and the Sfitra means to say, that when the quotation of
the opinion, &e. of two schools is given, both names are as Dvandva, and in the singular
sumber. Considered in this point of view, Sitra has a meaning, and one can explain the
smgular, while according to the commentators, one does not know why the pluralis not
as correct here as in the other case. I give here an example from Pritic 111. fol. 46,
2 *“dvav Uttamollo@ijasya repham. Both (visarga the anticedent of repha and kepha)
become repha according to the opinion of the Uttama and Uttauja.” That Pan. 1,3,
49, in his commentary on the root vad with ant, hasit in quite another scnse, and
adduces quite a similar example, can be no proof of the above.

C
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svarabhakti, and on this he quotes a passage of the first Praticikhya.
In the third also they really bear this denomination (II. 9, &c.) And
if we have assigned that denomination to two of these books by external
evidence, the identity of the contents and of the posterior title will be
of sufficient proof with regard to the third.

At last, what concerns the schools to which we have to assign
these writings, the school of the Madyhandina, is pointed out for the
second Praticikhya, from which originated an edition of the Yajurveda,
as well as of the Vig’asaneya Sanhita, and especially one of ¢atapatha
Brahmana. At the conclusion of the book it is ascribed to Katydyana,
with the words: eva svarasarkdrayo: Pratishshapayitd Bhagaviin
Katyayana id4 ¢istrom fha.”

Not merely the Stitras of the Yajurveda, and according to some, the
Anukramani of Rik, are said to originate from this K4tyayana, but also
especially the Vigasaneya Sanhitd, which latter are particularly pointed
out in the manuscripts (to B. No. 965, E. 1. H.) that they are those
of the Madhyandina,

In the introduction by Uvata to Prétic. IL. fol. 41. b. as well as
by Shadgurucishya in his Vedadipa, the introduction to the comment
of the Anukramani (after an Oxford MS. fol. 6. a.) the first Prati-
cakhya is ascribed to Caunaka, on whose shoulders many other books are
thrown, for example the already mentioned Brihaddevatd, a book with
the title of Rigvidhdna (about the application of the hymns of Rig to
various purposes) which is yet extant ; a Pddavidhdna, the fourth book
of Aitareya Aranyaka and several other writings on ceremonies. The
abovementioned introduction of the first PraticAkhya originates without
doubt from Uvata; after Caunaka is pointed out as the originator
of the Parshada, and the author has expressed his intention to
explain the same; he continues with the following verses, which I
here write down, since their explanation may be doubtful: Champéyd
nyavasatprva Vatsand kulam : riddhimat : Yasmin dviga-varagdtd bhah-
vricé piragottamé Devamitra iti khyatas tasmingito mah4mati sachaisha
phrshada-creshtha: sutas tasya Méhatmana Namnd tu Vishnuputra
sa kumdra iti cashyate teneja jog’itd vritti, sakpshiptd parshade sphuta
Parigrihnantu viprendré ; supasannd imd mama : agnénid yad ayukta
syAt tad rig0-kritya grihjata. In Campd there lived a noble race of the
Vatsas, from whom Devamitra descended, whose son Vishnuputra is
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said to be a celebrated teacher, and author of the commentary to the
Priticikhya before us. The writer of the introduction would have found-
ed his comment on this commentary, but now he says as above,* that
he began svacaktyd with a commentary and moreover further on he
claims the indulgence of the learned, which he would likely not have
done this, had his work been nothing else than an extract (yakshiptd)
from a more ancient book. One might therefore conclude that the author
of this introduction was Vishnuputra, and that he spoke of himself in
the third person, ya chaisha bis sphuta: sikship might then be ex-
plained as meaning *condensed.” But in this case the passage would
contradict the abovementioned ends of Chapters, and the Pdrshada
creshtha, were not in its proper place. I would consequently always prefer
and accept the first explanation, that Uvata had in the words *‘tene-
yam, &c.” underrated the extent and the value of his labour. In Uva-
ta’s commentary we would thus have a work founded on the more ancient
explanation of Vishnuputra. Though Uvata himself is more ancient
than Mahidhara, the commentator of the Véigasaneyi (Colebr. Ess. I.
p- 54, n.) and more ancient than Devariga, the commentator of the
Neighantuka he can yet not be very much earlier since he quotes Pu-
ranas in some passages.

As regards the Sitras themselves, there appears to be no reason
why we should not consider them the rules of a Veda school which
took its name from Caunaka, of the existence of which we have how-
ever no other evidence than the importance of the name in the later
tradition of the learned treatment of the Veda, and perhaps also their
presence in the compound of Cakala Cunaka (of the gana Karta-
kangapan) where it appears at the same time with the school of
Ctkalya. The first Priticikhya has repeatedly a particular regard to
the doctrines of this latter, and it is imaginable that there was a nearer
connection between the scholars of Caunaka and Cékalya.

The third Praticikhya differs from the two previous ones in a
most remarkable manner. Among the twenty names of grammarians
with which he gives anthority to his rules, there is not a single one
which can be found in those two, or even in the Nirukta, while
the three last mentioned books appear on the whole to have the

® In the proximity of the modern Compassur near Bhigalpore (Burnouf Introdue-
tion, para. 149, n. Wilson, Varh, Pur. p. 445.)
c2
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same more ancient literature in view. There is yet another differ-
ence. The first Pratichkhya appears to relate throughout to the
Sanhita of the Rik in all his examples which he chooses, and sometimes
even quotes its hymns after their authors, for example 11. 7. Gotame
chiminanta, with Gotama the last ‘a in aminanta with an Anunésika
before the vowel e. (The quotation relates to Rik, I. h. 79. 2.) Though
the second book does not mention any source for its quotations, yet
I am lead to believe, that by far the greatest number originates from
the Sanhitd of Rik, notwithstanding the circumstance that according
to Indian tradition the zeal for the Vagasaneya Sanhitd and the
Catapatha Brahmana is only ascribed to the school of MAdyandina.

The Oxford PriticAkhya on the contrary, not only shows an immense
difference in the choice of its quotations, but it also very frequently
gives begiunings and names of sections, whose examples it quotes,
among the latter, for example: grahaukhya yagyds certain Chapters
of the Taittiriya Sanhita bear these liturgic denominations. I have had
no opportunity to investigate, whether these examples may be found in
the respective parts of the above mentioned Sanhitd, the same denomi-
nations probably apply to the Végasaneyi. But that the Taittiriya San-
hitd is rather the source of Priticikhya, appears to me probable, from
the naming of Taittiriyaka in some of his Satras, which treat of sound
and pronunciation. (II. 11.) Notwithstanding this difference, there is of
course very frequently an identity of examples, which can be very sim-
ply explained from the fact that both collections of Yajur have a great
number of sections in common with the Riksanhitd. The author of the
commentary to this book appears to be, as I have already mentioned,
to be another than Uvata. From the quotations at the end of book from
Garuda Puréna, Devi Purina, Brahma Purina and Bavishya Purina, we
can guess of the time when he lived. The difference of these books then
appears to arise by no means from the fact that they give a grammar,
which in point of matter greatly differs one from another, and is
based on different Vedaic books, but on the contrary their contents
are essentially the same, if we do not speak of mere superficial differ-
ences, as in all the Veda writings it is the same style throughout found,
their difference results only from the more or less exclusive use of the one
or the other book in the choice of the document and from the manner
of treatment, as of course in different schools it must be different.
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I here note down a list of the grammarians to which the Prética-
khyas refer. These names, as well as the whole Indian grammar,
have also a historical meaning, for it appears that the dryness of the
empirical analysis of language alone was powerful enough to overpower
the imagination and to rescue the past from its all-consuming power. As
there lies a treasure of historical and geographical knowledge in Pénini,
we possess in the Priticikhyas the history of the Vedas study, and
at the same time the history of one side of Indian development of
mind which will always be again recognized as the centre of Indian life
which runs through all centuries.

The first Praticakhya contains the names of the following teachers :—

1. Cakalya; his school Cékalds is also mentioned. According to
Nir. VI. 28, the pada pdtka originates from him, and Durgd (ad. 1. c.)
calls him pada kdra. He is quoted by Panini I. 1, 16; VL. I, 127;
VIIIL 3, 19, 4, 51, and in Aitareya Aranyaka III, 2, 6. Sayana to
Rik. V. 4, 28, calls him Maharshis. Let us also further observe the
prssage of the Agvaldyana Satras, quoted in my first part. He is one
of the speakers in the Vrihad Aranyaka to Vol. III. 9.

2. Cdkatayana, likewise mentioned by Pénini III. 4, 111; VIIL. 3,
18, 4, 50 ; compare the Gana naddis. He is also mentioned in Nir. T.
3, 12, 13.

3. Gdrgya. Phu. VIL 3, 99; VIIL 3, 20, 4, 67. (Gana gargidis)
Agvalst. grh III. 4. Nirukta 1, 3, 12; III. 13. Ar. IV. 6.

4. Mandékeya, mentioned in Aitareya Arany IIL. 2, 6. Acv. gr. st.
III. 4.

5. Panedla, Bdbhravga Agv. gr. st. III. 4.

6. Pedamitra (compare Wilson. Vish. Pur. p. 277.)

7. Pydi, several times quoted in Hemachandra.

8. Vaijaska.

H. The second Pritichkhya mentions the following :—

1. Aupacivi.

2. Cikalya.

3. Cakatiyana.

4. Caunaka (vide above.)

5. Gérgya.

6. Gdtwkarnya. This grammarian is mentioned in Aitar. Arany.
V. 3, 3, together with Gélava and Agnivecydyana, as an authority of the
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rules which are to be observed during instructions in certain parts of
the ceremonial Vrh, Arany. II. 6 ; VI. 6.

7. Kdcydpa quoted by Péan. VIII. 4, 67.

8. Kdnva.

II1. In the third Préticikhya we find the following names : —

1. Agnivecya. Pongna tikakitivis and Garga. Vrh, Ar, IL. 6.

2. dgnivecydjana. Do. and Aitsr. Arany. V, 3, 3 (vide at II. 6.)

3. Adtreya.

4. Bhdradvdja mentioned by Pan. VII. 2, 63, Vrh. Ar. II. 6.
1V. 6.

5. Caitdyana.

6. Cdnkhdyana. Gana garga.

7. Gautama. Vrh. Ar. II. 6. IV, 6. Acval. ¢rautast. 1. 3; II. 6;
V. 6.

8. Kdndaméyana,

9. Kauhaliputra.

10. Kaindinya.

11. Mdcdkfa.

12. Paushkarasddi. Péan. gana Taulvali and Jask.

13. Pldkshi.

14. Pldkshéyana.

15. Sankritya gana Garga Vrh. Ar. IL. 6.

16. Ukkya.

17. Viélmiki.

18. Fdtsapra.

19. Vdtabhikéra.

20. Hdrita.*
It is superfluous to observe here that those of these names, to which

there is no special reference, belong for the most part to the Vedaic
literature, and if, in Indian history, every important epoch is charac-
terized by a number of peculiar proper names, we may reckon those
here mentioned as belonging to the more ancient epoch. By a reference

* To complete the whole wemay here enumerate all the other grammarians or commen-
tatorsmentioned inthe Nirukta :—1. Aupamanyava ;2. Audumbarayana; 3. Agriyana;
4. Aurnavabha ; 5. Carmagiras ; 6. Catabalaksha ;7. Cakathyana ; 8. Cakapini; 9. Gar
gya;10. Gilava; 11. Kacchakya; 12. Kautea; 13. Kraushtuki; 14. Maudgalya ; 15.
Sthaulashthivi ; 16. Taitiki 17, Varshydyana,
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of the appearance of a large number of those teachers in the Upani-
shads, Vrihad Aranyaka and Aitareya Aranyaka, there is no doubt
that these books belong to a later period of literature.

The number of Grammarians, whose opinions are preserved to us in
the Préticakhy4, already shows how far this art had spread, and Féska
(Nir. 11. 2.) confirms this in a remarkable statement, according to which
verbal roots are marked grammatically, in four different ways by the
grammarians of four different countries. These four tribes are, besides
the Pricya and Udicya, also the Kamboga and Arya. Hence it is proved
most irrefatably that the Kamboga were not only an originally Indian
nation, but also a nation of Indian civilization, so that this civilization
reached as far as the Hindu Kush at the time of Yéska. If we turn up
the well known passage of Manu’s laws (X. 43,) we will find that they
were aftexwards reckoned to be barbarians, because their manners became
afterwards changed, and they were justly called Indians by the Greeks
and Chinese, The same therefore happened to the Kombagas although in
a less marked manner, which took place among the Zend-people and the
Indians at a more remote period.

In order to give a proof of the various grammatical matter which is
treated in the Praticakhyas, I would have preferred the chapter concern-
ing the accent for which we expect the most abounding and complete
material here, as in the most ancient grammar which at the same time
especially treats on Vedaic writings; the difficulty of printing it
however, rendered more unbearable by being printed in Roman charac-
ters owing to the great number of accentuations, causes me to reserve
this for a later and more circumstantial work. Instead of this we will
speak of the doctrine of the Anusvéra, which contains also something
peculiar to the Vedas, and also of the Pdtka of the Veda.

ON THE ANUSVARA.

The most remarkable mode in the first and second Préticikhya,
in distinguishing the nasal sounds is that

1. All colored (rakta) or nasal sounds are called dnundsika, com-
prehending the last of the five Pargas, the Yamas and the Anusvdras.

2. Only the five nasals of Varga are called Ndsikya.

3. Those nasals which are not Ndsikya and not Jama are called
Anusvéra.
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On the other hand in the first of these books any nasal element in
general is again marked by the name of Anusvdra (XIII. 1,) since it
is said that according to the supposition of several grammarians the
Anusvdra was the source of the nasal sound, like the vowel a, i. e. a
vowel element, that of the clear sound (&hur ghosh# ghoshavaséun
akdram eke nusvaram anunésikénédm.)

A further difference however is found in the third Préticikhys, where
an dnunasikya is distinguished from anusvdra and ndsikya. This 4nung-
sikya is Bopp’s primitive Anusvéra. It will perhaps be well to adhere
to this distinction, of which Pdnini also is aware, although he does
not always bear it in mind. As regards the pronunciation of the
4nunésikya, the grammarians are, according to the account of the same
book (I. 5,) of contrary opinions. Caitydyana insists that the dnunasi-
kya is pronounced more emphatically (tivrataram) than the anusvéra
and the uttama (the nasals of the Varga.) Kauhaliputra considers all
the nasals as equal, and Bhéradvdja declares the énunésikya weaker
than the anusvira. It is possible that this contradiction may have
its foundation in the different usage of the word Anusvdra.

The nose alone (Prét. II. 1, fol. 8. b.) is partly spoken of as the
organ, with which the nasals are formed, and partly both mouth and
nose (Prat. I. 13, 2; rakta vacano mukhanssikébhjém) or both organs
are limited to the anunésika in a more strict sense (Prét. II. 1, f. 8, b.)
and then the anusvéra is said to be pronounced with the banumdla
(in the posterior part of the mouth.) These contradictions which are
found in the same mauner, with Pénini (comp. Béhtlingk to I. 1, 8,
9,) originate from the circumstance, that the nasal was at one time
considered as inherent to the vowel, and at another separated from it.
Or how could, for example, Pénini consider the anusvéra once as a
vowel and then again say that it was pronounced merely with the nose,
while he even points out to the nasal consonants of the Varga mouth
and nose as organs, i. e. he considers them at the same time of a nasal
and vowel kind. In the same manner the first Praticikhya also speaks
of the anusvéra as being as well vowel as consonant. (I. 2).

As to what regards the usage of the real Anusvéra, or according to
the above distinction, of the Anundsikya, as being in this respect a parti-
cular sound and no substitute, so far as in the place which it occupies
every other nasal is impossible, the Préticakhyas teach the following :
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1. THE REAL ANUNASIKYA.

Prat. 1. 4, 6: = at the termination of a word when following a long
a, exen when a vowel follows, is lost; @, in the dnpadd : pada-
vritayas. We have as examples agrén, gégrasinin, devahfitamin,
badbadh4nén, Indra somén, trshinén, nodeva devan, hanta devén (for
example devahttama agvén).

Note.—Both the other Praticakhyas explain this case by a peculiar
process ; Prat. II. 3; fol. 38, 4; ékéropadho jakdram, i. e. the =
terminating a word after a long 4 becomes before a vowel, a y, and accord-
ing to an earlier adhikéra, the upadha becomes nasal (likewise Prét. I11.
1, 9). Mahén becomes indras consequently mahdyindras ; after the Siit-
raja-vayo : padfintayo : ‘svaramadhye lopas (4. fol. 56. b.) the y drops
and it remaios mah4 indras. After the same manner the omission of the
Visarga is treated in the very same passage (4. fol. 44, b.) kanthya-purvo
yakaram ariphitas, (namely, visarg’aniyas) consequently chitra: ddity&nam,
chitray 4dityaném chitra ddityéndm. Panini explains the latter change in
the very same manner (VIIL 3, 17, 18, 19,) while he does not use it to
explain the omission of the n ; the difference here is certainly much great-
er. We have according to the opinion of the Indian Grammarians an-
other example for the same occurrence in the word pra-uga. While the
same is given in the Préticakhya I. 2, 1, without any further explanation
in connexion with puraetd, tita-unri and nama uktibhis, as vivritti within
the word ; the second Préticakhya (4. f. 57, a.) has the Siitra prayugam iti
yakéra lopas. I doubt whether for this word, which in the Sanhit4 itself
is only twice met with (L. 7, 5, 6, and X. 11, 2, 3) we can give another
derivation than that of the Praticikhya, which the later grammarians also
adopt. The y appears like the v, to have been capable of such a soften-
ing (laghuprayatnataras, according to Cakatdyana, with Pan. VIIL.
3, 18,) that nothing of it remained but the hiatus between the vowels,
which it had separated (as in the vikara for ai, for instance anvetavé ).
On that account we might regard the same on one side as a means
for explaining a hiatus, on the other side however we might, (as the
first Préticikhya) object to this substitution, and treat as hiatus (pada-
vrittayas) the same Sandhi, which the s¢cond will explain by putting in
8 semi-vowel. It is however remarkable that the second and third

Priticakhyas, as well as Panini and the more ancieut teachers quoted by
D
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him, instead of choosing the v, which offered itself so naturally for
explaining the change of the visarga, preferred the more distant y for
that purpose. From this we are led to conclude that y, even in the
cases where it is entirely preserved, had yet a much softer sound than
v, and thence appears much fitter than the former letter, also there
to be inserted where the grammatical abstraction alone required a conso-
nantical element which in pronunciation was indeed not at all express-
ed. For how much the nasal element lost its character as a consonant
in the above &npadé : padavrittayas, and went off in a vowel, we ob-
serve, not merely from the given denomination of the occurrence, but
also from an application of the nasal sign derived from it which will
he described afterwards, and which does not allow to consider it as any
thing belonging to a consonant.

(b.) In the vivritty-abkiprdya-sandhayas pivo annd reyivridkas, da-
dhanvd yo, g’ug’urvi ya: svavii yata dadva vA.

N. B. Prat. IL 3, f. 37 b. has the same examples.

(c.) Sparca-repha-sardhayas. The terminatious én and # change
their » in repha before hatam, jonau, vacobhis, yin, yuvan, yén, vani-
shishta (ut panir hatam Grmyé madants. Rik I. 24, 5, 2,) and before
vowels dasytr ekas, nrir abhi.

N. B. Exceptions to (a.) are asmén upa (dhenur vig asmén upa sush-
tutaitu) etdvan, sphurén, gachén (gachén iddadusho ritim) devén ajét,
hiranya chakrén (pacy4 hiranya chakrén ayodashtrén,) méyévén, gho-
shén (&yat te ghoshén uttaré yugéni. IIL 3, 4, 8,) tén acving, avidvéa
(avidvén, itthdparo achetd :) payasvén ( payasvin agna 4gahi, I. 5, 4,
23) yagiyan putrin 4dhehi ; patin uro (?) to c.

Prit. I1. 3. f. 38. b. and 39. a. mentions besides an adhydya begin-

ning with acva, (of which bonk, 1 do not know) in which dn remains
unchanged before a vowel, as exceptions also the following : lokén,
ménushyén, amitrin before ut (lokén udag’ayat, amitrin, ummayémi,
manushyén udagfiyatém) and 4n before pnoti and iti (the latter
in the Kramapstha, in which morever this change cannot take
place.) .
Prét. III. 1, 9, names as exceptions racmin (ragmin anu) crapayén,
yamén (suyamén fitaye) patangén (patangén asanditas), saménén, archén
(archén Indra grévéinas) yagiyén (yagiyén upasthe); lastly dn suffers
no change before ud and atha (vidvén atha.)
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(d.) Sparpeshma sandhgyas. Then, n, following a long vowel, is
treated like the Visarga before the words charat (mahag charati), chgkre,
chamasén, cha, cho, chit, charssi, chyotnas, chaturas, chikitvén,

N. B. Prat.11. 1, 5, nakdra: gakdra chaparas. Exceptions: dyan,
airayan, Adhrovan, anadvén, ghrnivin (7) vdrunan. According to Prat.
I. the exceptions are : asmén (asmén cha tic cha pra hi neshi. Rik II.
1, 16 ;) chamasin (yédé vyakhyac chamasin chaturss. R. II. 22, 5, 4)
pactn cha sthétrin (?) cha I. 12, 8, 6.)

n is treated in the same way as Visarga in the combinations
(draipada) tdste, sarvis tén, devis twa tds trayasva, avadds tvam.

(e.) Sandhir vikrdntas ; innri : patibhyas uri; pranetram, nri : pitram
(L. 18, 1, 1.) svatavi : péiyus and nri; péhi ¢ripndbi (giras).

N. B. To ori: pati according to the observation of the commentator,
is expressly added to ¢rinudhi, because it is said in another place rakshs
nrin pihyasuratvam asmét. Prét. I1. 3, fol. 28. a. only says nrin pakére
visarganiyam. Compare Pén. VIII. 3, 10. For svatavin we give the
example, bhuvas tasya svatavd: payuragne. Compare Pan. ibid.
11.

As an appendix the following is said : adi-svarag cottareshs pade
pi, méspacanyé mégchatve, micchatachcha. Examples: méspachanya
ukbiyas (Rik 1. 22, 6, 13.); migchatve v& pricane v&; bradhna
mécchator Varunasya (VII. 3, 11, 3.) These words are mentioned here
and not below in the section of dnwnssikya within the word, no doubt,
because they were considered in the relation of Sandhi.

In the five previous cases, when »n disappears, or becomes either
repha or fshmd, the vowel preceding it (prvas tat sthénat) is said to
become nasal.

N. B. These are the Sandhi of » peculiar to the Veda. As for the
remaining changes of n, for example, before /, as well as for m being
changed to anusvéra, the same rules are given, which are also met
with in Pénini. As the latter leaves it optional to adopt in these
cases a lopa of » and m and to change the upadhd to @ nasal, or to
preserve the pure vowel, and to chose the change of z and m in Anus-
vara, so we find both opinions in the Praticakhyas. The first and third
adopt the former, and the second the latter. According to the secuud
(3, fol. 40, b.) Kasyapa and Cakatayana permit the use of the lopa, and
Aupagivi adopts the nasal sound of the upadhé before a vowel, aud the

D 2
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anusvéra before a consonant. The third Préticdkhya also mentions
expressly the different opinions (II. 3.)

In quite another chapter (XIII. 2,) viz. in that of the pronunciation,
and in the immediate annexation to the varnatma gunacastram, the first
Praticikhya treats the Anusvéra within the word (anan tasthan anus-
véram) which Vyali (XIII. 4,) calls ndsikya or anundsika, and mentions
alsoin that place those cases in which the Anusvéira follows a long
vowel.

These are—

(1.) The Anusvdra in the plurals of neuter mnouns ending with
#ishma, before the termination i and shi, for example chakshfshi.

(2.) The Anusvdra before the terminations sa; s4, san, sam, if no
nimi precedes it, but a y or vnot produced by means of Sandhi; for
example : vidviisan,

(3.) In the words gighfisan, pastre, misam, pumésam, patsyam.

(4.) In the praclishta sandhi (coalescing of two similar vowels)
example: Abhatacas, and in the abhinihita sandhi (Elision) havdmahé
homucham ; and lastly,

(5.) In the words migchatve and ayfsam.

N. B. The third Préticikhya is very explicit in the enumeration
of the Anusvira within the word, without however containing any :
thing worth remarking except the following passage, of whose explana-
tion however I am not quite certain, since I have not the commentary
toit: (II. 4.) Akéire ’kérokér4 : si-shi-pard : padantayo : vikrite ’pi ana-
kéro hrasva Snkrit yasya. The last sentence cannot well otherwise be
completed than : an-kéro *nusvéro (or svard) hrasva anunésikd dpadyate
Sankrit yasya matena. The opinion of the grammarian Sankritya would
accordingly be, that among the neutral roots in ¢, only those in as before
the plural termination of the first and second cases had the double
augmentation by inserting the nasal sound, and the elongation of the
vowel of the final syllable, while the others pointed out but the first, and
accordingly for instance havishi must be formed.

2. The euphonic Anundsikya.

In the second Patala of the first Préticikhya (6, 7.) which treats
of the Sanhita of the vowels, we meet vuth the following section under
the Adhikdra ¢ prakrityd.”

Svare pédidd udaye sacheti, shv-antd g’osha charshanic charshani-
bhya:



1848.] The most ancient Grammar of the Vedas. 21

Ekérantd mitrayor asmad fvan (?) nsmasyur ity upadha chety
aprikta : 11

Ekaraukéra-paraucha kanthyau Luchdd arvég, Gotame chéminanta |

Vibhv4 dharté vipany4 kadiy4 métety rikére, *py apadadibbagi 1

Paruchepe bhish4 pathety akére, evd agnim Atishu s platopadhé : 1

Sacfdayo y4 vihit4 vivrittaya : plutopadhés t4 anundsikopadhé. i

Before the vowel beginning with a Pada, the word sacka remains un-
changed (Rik I. 10, 1, mandishta yad ucane Kédvye sacd Indro.. ;
X. 2, 4, so chin nu vrishtir yOthy4své sach4 Indra:..); further, the
patticle & after the terminations shu, and e, as well as after the words
charshanis, charshanibhya : mitrayor, ivan (?) namasyus. Examples are :
Rik IX. 7, 7, 4, ag'ig’ano amrita marthyeshv 4 ritasya dhar mann amri-
tasya chdruna: ; III. 3, 5, 2; 4y4hi prvirati charshauir 4 arya 4¢isha;
to ekdréintam probably, for example: V. 4, 4, 1; 4menyasya ragaso yad
abhra & apo.

Further the vowels a and 4 in the hymns which precede those of Lugca
(Rik X. 3, 6, 7 ;) remain further unchanged (at the final Pada) before e
and o ; examples : Rik I. 7, 3, 4, Ghanend ekag charan.... ; I. 16, 8,
saviya evil ;.. II. 2, 3, 2 ; tasm4 etd bharata tad va cayd esha Indro . ;
1V. 4, 3, 2. sukrityay4 yat svapasyaydchd eka.... ; (X 3, 5, 5. nyup-
ta¢ cha babhravo, vicam akratd emid eshd nishkrits gériniva.)

Further, with the Rishi Gotama, the word aminanta (here we may
adduce the following apddédibhégi, for the passage I. 13, 6, 2 says:
& te suparni aminantd 2 evai :)

Further, also in the middle of the Pada, the words vibhv4, dharts
vipanys, kadd y& (or ayi?), maté before the vowel ri (for example,
Rik IV. 4, 4, 6, vibhvd ribhavo yam 4vishu:i 1I. 3, 6, 4; pra sim
dityo asrigad vidharta rité sindhavo varunasya yanti (here also in the
metre), the same. IV. 1, 2, 12, pra ¢ardha értta prathama pipanya rita-
syo.. ; agne kadd ritachit apa y4 méta rinuta vrag go:1)

With Paruchepa also the words bhishd and pathd before a (I. 19,
7, 6. ghrinfna bhisha adrivas ; ibid. 3, 9; jahi pathd anehasi. In the
Atri hymns (i. e. in the 5th Mandala) evd agnim, with pluta of the first
vowel (V. 2, 11, 18, evA agnim vasdyava:i V. 1, 6, 10, evA agnim
agur.... + The commentator gives an example for the contrary from
the Vasishtha Mandala.)

In all cases (pointed out here by sacka) of the meeting of two vowels,
the first becomes pluta and anundsika,
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N. B. The second Praticikhya mentions this case only in so far
as the Anunésika before vowels is spoken of in general terms; the
third however has the following passage (II. 3,) apragrahé : saménfik-
sharény anunfsikdnyekesham padfcha plutd c¢éukhéyana-kindams-
janayo: akérastu sthitdydm api sarvam ekayama plrveshém | ¢ The
vowels 8, i, u, with the corresponding long ones, (when they meet in
vivritti) unless they are pragrihya, become nasal, after particular teach-
ers; in the Padapatha the pluta becomes nasal according to Cank-
héyana and Kdndaméyana, a, however also in the 8anhits. According to
the opinion of the Pfrvayignika every single vowel becomes nassl.”
The latter would then relate to the pronunciation in the recitations and
hymns of the sacrifice. I do not know, how to explain the ekayanam
in any other way than to identify it with the aprikta of the other Prati-
gikhyas.

Panini also recognises the nasal sound, which I have distinguished
as the euphonic one, in t he Satras VI. 1, 126, as being the particle
6, and in the very general rule VIII, 4, 57. I confess, that I cannot
conceive, what the latter is to say, as it is there without any further
explanation, (Bothlingk also bas not explained it.) Does the avaséne
mean : ‘‘at the end of a word” or ““at the end of a pada’ or “st the
end of a sentence 7’ The examples of the commentators do not notice
it at all. I suppose the latter, and refer it to the elongation of the
vowel which terminates the sentence, in ceremonies of sacrifice and
similar things. As the mixed vowels were generally elongated by
separating their elements, (for example Aitareya Brahma. II. 7, at the
end of a praisha adhrigé 3, u instead of adbrigo,) so a somewhat nasal
sound would have been necessary for the elongation of the single vowels.
In fact I would in general give the same signification to the Anunésikhya
which is not the substitute for a real consopant. It would only have
served to point out the vowel, which was to be elongated with par-
ticular emphasis and to be protected from coalescing with the follow-
ing one. That the nasal sign was chosen for this purpose, was by no
means without foundation, in so far as the vowel, which is lengthened
and pronounced in full, easily assumes a nasal sound; the anungsikya
was here so much the more fit, as according to the Indian grammar it
does not in fact express any thing belonging to a consonant, but ouly
a quality of the vowel. The calculation of the latter in the measure of
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the syllable speaks here especially in favor of the latter. The first Pré-
ticakhya (X1II. 3) says: hrasvim ardha-svara bhaktyd saméptam
anusvirasyopadhfm ghuryeke anusvérd tévataividhikd hrasvopadhi
dirghaptrva tad-Gnam. * According to some authors a half mora is
wanting to a short vowel preceding an anusvara ; the anusvéra follow-
ing it is added with the same measure (of half a mora) ; a long syllable
before the anusvara is in the same proportion shorter,” i. e. while the
syllable has originally two métrés, one and a half only belong to it in
this case, the other half is kept in the anusvéra ; the short syllable in
the same manner has but half a métré in the vowel and half a one in
the Anusvira.

But that the Anusvéra is in reality nevertheless a consonant, requires
no proof, and the Indian prosody treats, notwithstanding that measure-
ment, the short syllable with Anusvéra as being long in every place,
which is only possible by a sanyogs. The Anusvéra also has, according to
the sbove, just the measurement of a consonant, i. e. half a mora (Prat.
1L 1, 6, 7, b. vyanganam ardhamétra.) It will of course only be pos-
sible to give a perfectly sure statement of this, if we know from other
sourees this system of the measurement of single sounds and their
time in rhythm, of which Pénini does not instruct us.

In conclasion, I make use of the above Jaws for the Anundsikya in
Veda for explainiug a passage of the Rik. In Rik I. 9, 7, 6, (hymn
50, 6,) Rosen has:

Jend pévaka chakshasé bhuranyaatd gand anu |

Twé Varuna pacyasi,

Rosen transhates no doubt aceording to Séyana : quolumine lustrans !
terram homines sustentantem intueris, protector!

He consequently supposes gané to be the accusative of the plural, and
the nasal sound of the 4 would be regular. But it is quite impossible
to find in the accusative masculine bhuranyantan, a terram nutricem, or
any thing similar. Besides I doubt, that in the Vedas one can meet
with a passage in which bhuranyati has the signification which was put
to it in the later grammar, namely : ** preserve, nourish’ (s. the gana-
kanpdvddayas). On the contrary, it is brought forward in the Nai-
ghantuka, II. 14, among the gati karménas, and the adjective bhu-
rngu among the kshipra néméni (Naigh. II. 15, Nir. XII. 22.)

The latter is at the same time the denomination of the eagle or
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falcon (¢cakuni. Nir. 1, c. u.  86ma II. 11, a. 13). Bhurana, a pre-
dicate of the Agvin; for example: Rik I. 17, 2, 11; X. 2, 13, 1, (ex-
plained by Rosen with sustentatores). This predicate is explained by
Durga (to Nir. VI. 28,) as meaning bkartdrau ¢ighrau vd, and this
denomination * the fast ones,” appears to be more fit for those divini-
ties with horse and chariot than sustentatores. Lastly, he explains
the bhuranyantam of our passage (to Nir. 12, 22) with kshipra gachan-
tam. The word, according to my opinion, means “to stir up” (inci-
tare) and in a medial sense “to be on the alert, to be active,” so for
example Rik IV. 3, 6, 3, srigad yad asmé, ava ha kshipag gya kricanur
asth manasf bhuranyan, ‘ when the well hitting (?) marksman dis-
charges (his arrows), on him the tendon he flings with an active mind,’
i. e. seizing the moment. V. 6, 1, 6, gharmé yad vim arepasé, nasat-
y4, *sné bhuranyati, “ when he stirs your pure flame, Nésaty4, with the
mouth” (breath) ; thus bhuranya is also said of the fire. I.12,4, 1, ¢ri-
nann upasthdd diva bhuranyu : sthatug charatham akttn vyarnot “ boil-
ing he rises towards heaven, nimbly (whirling) he uncovers all that is firm
and moveable, he uncovers the nights.” I further suppose gand to be
the accusative singular, and translate, < With the splendor, with which
thou, oh purifying God, surveyest the active human race thou walkest
through the heavens, &c.” A long syllable was indispensable in that
passage of the verse ; ganam became ganém according to the elongations
so frequent in the Vedas ; and 4m was treated as, according to the above
laws, 4n would bave been treated ; the long vowel turned anunésika. It is
worth remarking that the very exact Vedaic MS., 129, E. Ind. H. has
gané as well in verse 6, asin verse 3, and the same hand, which put the
accents with red color to the writing, has also added the long vowel.
There is also herein a pointing out the origin of the 4, which 1 first
supposed. The word gané is besides used mostly collectively in the.
singular ezemp. gr. Rik IV. 1, 9, 1; 4 devayum gani. Sémal. 1, 2,
mandshe gane 10, 6 ; Swadhvara gang, Rik V, 1, 11, 1, ganasya gopés.

Tae Piraas oF THE VEDA.

The Indian Grammar considered (see above) the single word as it
were, torn from its union in the sentence, as the foundation of the
speech ; on that account the latter itself, although the observation
of the laws of sound, which we call euphonic, was a necessity in
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that foundation, appeared as something derived and standing in one
line with the artificial union of word and sound, which are applied to
the texts of the Vedas. ’

1. The Banhit4 pstha is consequently already a secondary form of
speech, a coalescing of the words, according to fixed laws. The three
principal processes of which the Préticikhyas treat with regard to
this P4tha, are the Sandhs, the Pluti, and the Nati.

2. The Kramapétha is also termed Kramasanhité or Pranasanhit.
It has two principal forms, as I have already mentioned above.

(a.) The Varnakrama. The principal rules of this Krama are given
by Pénini VIII. 4, 46 to 52, who, however, does not mention the object
to which they refer; it will therefore not be necessary to repeat them
here, since a more exact investigation of the same would lead us
too far, which would however in general not be unimportant for
the laws of sound in the Sanscrit. The first Préticakhya devotes a
separate chapter to it, viz. the sixth Patala, and in concurrence with
the third (II. 2.) notices for this manner of speech the most contradic-
tory opinions of previous grammarians. The second Praticakhya treats
of it in the fourth adhysya, fol. 53, etc, as well asin other passages.
Bohtlingk has printed a small section to Pén. VIII. 4, 47, from the
Végasaneya Sanhit4, which appears to have been composed according
to this Patha.

(b.) The word Arama. It is fully explained in the tenth and
eleventh Patala of the first Praticikhya ; there, however, it is called sim-
ply Krama and described in the following manner, dvabhysm abhikramya
pratyé-déyottard tayo : | uttarenopasandadhyét tathdrdhares samapayet: ¢
ezemp. gr. the beginning of the well known song of Vasishtha would be
as follows : parganyéyfpra | pragyata | géyata diva:1 divasputriyal pu-
triy a milhushe | milhushaiti milhu she, | 1 The second Préticakhya also
gives some rules about it, and it does not appear to have been rarely
made use of, although I myself have never seen a MS. com-
posed in this Krama of the simplest shape. The Bodley Li-
brary at Oxford however possesses a very carefully written, accen-
tuated and complete copy of the Végasaneya Sanhité in the Gatépatha,
a more perfect exposition of the above Krama, in which the ardharca
«gru Vishno vikramasva urukshaydya naskridhi,” is as follows : uru

Vishno Vishna urtira Vishno | Vishno vi vi Vishno Vishno vi1 Vishno (to)
£
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Vishno | vikramasva kramasva vi| kramasvorfiru kramasva kramasvoru ¢
urukshayéya-kshayayora-rukshaydya1 kshayiya no na: naskridhi
kridhi no naskridhi | kridhiti-kridhi.

However thoughtless such a repetition might be of itself, it yet
possesses the value for us to confirm the text in a measure, that one
MS. written in this manner does not leave any doubt (as to the text).
The same in fact was also the object of Indian grammar. Never-
theless even that simple Krama which is supposed to have for
its author Panchila, the son of Babhru, does not appear to have
enjoyed an uncontradicted authority. Since the Préticikhya itself
rejects other modifications of the Krama, it finds itself under the
necessity to defend its own doctrine against the blame of being treated
in an injudicious manner. No object, say the antagonists, can be gained
by this Krama (Kramana nértha:) it had its foundation on the already
existing Sanhita, without themit was impossible, and through them
superfluous ; it is also said that it was not traditionally adopted (na
crutas.) The Préticakhya however, takes it under its protection against
these and all other objections, and exposes its advantages in the follow-
ing verses :

Viparyayke, chéstra-samédhi-darcandt, puriprasiddher, ubhayor ans-
grayét |

Samabhyupeyéd bahubhi¢ cha s4 dhubhi : ¢ruteg cha sanména-kara :
Krama ’rthavén 1)

3. The Pada-pdtha. Of this the second Préticikhya treats in the
fifth Adhy4ya, both the others speak of it but occasionally. It has not
only the object to dissolved the Sandhi, but also the Pluti, and Nati.
Lastly, every Samésa is divided in its parts, and the separation
(avagraha) is in the reading equal to one Métra. In this respect it will
not be unimportant for the history of the more ancient grammarians
to investigate, whether the Padapitha proceeds after the same ideas of
Saméss, which Panini gives. The principal effort of this P4tha, in
general is directed to grammatical analysis, and it has been without
doubt the first and most simple explanation of the books of the
Vedas, at a time, in which, though the language of the same was still
essentially understood ; single laws of sounds had already commenced
to change; the Krama readings on the contrary had in view less to
explain than firmly to establish and to secure the texts.
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A Fifteenth Memoir on the Law of Storms, being (PARrT 1.) the Bucking-
hamshire and H. Co.’s Steamer Cleopatra’s Hurricane on the Mala-
bar Coast and Arabian Sea, of April \847. The Hurricane of the
H. C. 8. Essex in June 1811, and (PART 11.) some considerations on
the loss of the Cleopatra Steamer, and for Steamers navigating the
Eastern Seas in general. By HENRY PIDDINGTON, President of
Marine Courts of Enquiry, Calcutta.

Part L

In the month of April 1847, a very severe hurricane was experienced
on the Malabar coast, in which, amongst others, the ship Buckingham-
shire was totally dismasted and the H. C. Steamer Cleopatra, with con-
victs for the Straits is supposed to have foundered.* I addressed the
Government and Chamber of Commerce of Bombay, as soon as the
newspaper accounts reached Calcutta, to obtain all the information
poseible, and to both I beg to tender my respectful thanks for their
ready compliance with my request. I further,upon receipt of the first
documents, forwarded to the Government of Bombay a set of Queries
specially relating to the unfortunate Cleopatra, and these also have been
filled up (though less explicitly than I could wish) and retarned to me, so
that it will, I trust, be recollected that the remark quoted in the note below
was addressed to the Government of Bombay of 1842, and not to that of
The Hon Mr. Clerk in 1847. And while preparing this paper, I am far-
ther indebted to the Bombay Government for a copy of some remarks on
this storm, and a chart of its track, by Captain Carless, of the Indian
Navy, who has also appended some remarks on the loss of the Cleopatra,
having himself very properly avoided standing into the bad weather in
the Sesostris, when bound in towards the coast from Aden to Canna-
nore. I have also to express my thanks to Captain Twynham, of the
Peninsuls, and Oriental Steam Navigation Company, for an important
log from Colombo.

* Verifying too fatally I fear, my half prediction respecting her and the Semiramis, in
a former occasion, in the eighth of these memoirs (Journal A. 8. Vol. XII. p. 397),
where I bave bad to remark as follows—‘ 1 grieve to add that, to the disgrace of those
who may deserve the blame, neither the log of the Cleopatra or of the Semiramis, both
Government steamers, have been obtainable ; I have strong suspicions that both ran
headlong into the storm circles. Is the Government of Bombay aware that a mistake
of this kind might cost it a steamer, or at least half of a lac of rupees of damages?’ Not
long after this occurred the instance of the H. C. Steamer Pluto, which vessel, in the
face of every warning, ran headlong into a Tyfoon in the China Sea, was umriy dis-
abled, and narrowly escaped foundering, and on putting back drifted on the rocks of
Houg Kong ; her repairs, apart from the loss to the public service of her assistunce at

Borneo, cosung probably 30,000 rupees,
E 2
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As in former Memoirs, I first give the documents abridged of all non-
essentials, and a tabular arrangement of them, and then a summary,
showing on what grounds the storm track has been laid down as it
appears in the chart, and finally in a separate section some considera-
tions on the loss of the unfortunate Cleopatra,

Abridged Log of the Ship East London. Log from Capt. Twynkam
of Point de Galle—Civil time. '

On 13th April 1847, the East London was at 8 A. M. in sight of the
North end of the Maldive Islands, bearing 8. b. W. } W, 16 miles,
which with her subsequent run, would place her at noon, in Lat. 7.21
N.; Long. 73.34. E, Bar. 29.8, Simp. 29.66,* at 10 a. m.

p. M. wind N. W. b. W,, throughout strong squalls, constant rain, and
heavy Aead sea; ship steering to the E. b. N. 5’ per hour, Bar. 2 p. M.
29.74, Simp. 29.62, 6 p. M. 29.70, Simp. 29.5, 10 p. M. Bar. 29.68 ;
Simp. 29.54. Weather increasing with heavy squalls, and thunder and
lightning, to a gale at midnight and the ship preparing for bad weather.

14tk April.—a. M. Blowing harder ; 4 a. M. a hurricane from N. W.
Ship sprung a leak, shipping much water and in distress, being unable
to leave the pumps to secure the sails blowing from the yards. Bar. at
4 A. M. 29.5' Simp. 29.4; noon 29.5, Simp. 29.38. Lat. Acct. 7° 39/
Long. Acct. 75° 04’ E, Wind from N. W. to W. N. W. up to noon.
p. M. wind W. N. W, Ship running to the E. N. E. before it ; 8 p. M.
W.S8. W.; Bar. 29.54, Simp. 29.46 ; lost topmasts, and boats, and
ship in great distress, the main hatchway being stove in. Midnight
wind still more violent.

15th April.—a. m., water gaining on the pumps, Wind W. N, W,
blowing extremely hard ; ship making 5/ per hour to the E. N. E.; 4
A. M. Bar. 29.56, Simp. 29.34; 10 A. M. Bar. 29.50, Simp. 29.4;
wind and sea most furious ; Lat. Acct. 8° 6/ N. ; Long. Acct.76° 10/ E.
p.M. wind W. S, W.;4p. M. 8. W, At5»p. M, Bar. 29.53, Simp.
29.36 ; 8 p. M. Bar. 29.56, Simp. 29.38. Heavy squalls thunder and
lightning.t Midnight Bar, 29.64, Simp. 29.40,

16th April.—Wind 8. W.; 2 a. . Bar. 29.70, Simp. 29.52; 4
A. u. gale abating, and at 8 A, m. Barometer gradually rising. Noon,
weather moderate. Lat. Acct. 7.44 N., Long. Acct. 76.53 E.

. * It is mentioned in & separate note that the Simpiesomete! X
since the 2d of the month in calms off the Maldives.p meter had been a3 low as 20.66

t Noted for the first time in the log since the 13th at midnight,
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4bridged Log of the Skip Buchinghamshire, Capt. MCGREGOR. From
the Government, and from the Chamber of Commerce of Bombay*
(Civil time.)

The Buckinghamshire was at noon, 14th April, 1847, in Lat. 80 18
N.; Long 720 56’ East; Bar. 20.85, Simp. 29.84, Ther. 81°. p. M.
strong breeze and cloudy from N. W. by N.; at 1.30. Minicoy bore E.
N. E.; 4 p. M. wind marked Northerly, and increasing. At 1 ». M. Bar.
29.72. 2 . M. Bar. 29 72, Simp. 29.74, Ther. 830, 3 p. M. Bar.
29.72, Simp. 29.75, Ther. 84°. 4 p. M. Bar. 29.70, Simp. 29.69.
5 p. M. Bar. 29.67, Simp. 29.69. 6 p. m.wind N. b E. 8p. M.
fresh gale, heavy sea from the S. E. and heavy squalls from the North ;
dismally dark, with the most vivid lightning. 7 p.m. Bar. 29.71,
Simp. 29.71. 8 p. M. Bar. 29.70, Simp. 29.72. 9 p. M. Bar. 29.75,
Simp. 29.76, Ther. 80}°. 10 p. M. wind N. E. b. East. Midnight
fresh gale, constant rain and lightning. To 9 p. M. ship standing to
the N. E. and E. b. N. and then to the N. W. and N. N. W.

15¢A Adpril.—At 4 A. M. Bar. 29.67, Simp. 29.71, Ther. 803°. 6 a.
. Bar. 29.71, 8imp. 29.74. Daylight fresh gales N. E. b. E. ; severe
squalls and a heavy sea; ship standing to the N. b. W. to noon, when
Lat.Obs. 9. 1. N, Long. 73.4. E,, Bar. 29.67, 8imp. 29.72, Ther.
81}. ». M. wind N. E.; ship standingto the N. W.; Bar. 2 p. M.
29.64; at 4. 29.64; at 6, 29.71; at 8, 29.72; at 10, 29.73;
midnight 29.69. Simpiesometer and Ther. 2 p. M. 29.72, and 81°
at 4; 29.71, and 81°;at 6, 29.71, and 813°; at 8, 29.71, and 81°;
at 10, 29.73 and 81}°; midnight 29.70 and 81}°.

16¢k April.—A. M. strong gale N. E. b. N. and at noon a hard
gale from the same quarter; ship standing to the S. E. b. E. Bar.,
24 A. M. 29.58; at 44, 29.51; at 6, 29.51 ; at 8,29.60 ; at 10, 29.58 ;
at noon, 29.53. Simpiesometer and Ther. at 21 a. M. 29.60,
and 803°; at 4} A.m. 29.55 and 81°; at 6, 29.54 and 81o; at 7,
29.61; at 8, 29.63 and 81o; at 10, 29.61 and 82.; at noon 29.57
and 81}. Lat. by Acct. 8.44 N., Long. marked as 73.3, East. », M,
wind N. E. b. N,, fresh gales and rain, with a high sea. 3 p. m.
wind North; 5, N. b.W. } W.; 9, W. N. W. Sunset hard gale.
Midnight hard gales, constant light rain, and lightning to the northward.
[N. B. wind now was about West, being marked W.S. W.at 2 a. m.]

® There are a few more details in the one than in the other, and I have inserted what
was essential from both, with notes from Capt. McGregor’s private Log.
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Vessel standing from 3} knots to the E. S. E. to 8 knots to the N. E.
b. E.

17th April.—2 A. M. wind W. S. W. ; Bar. 29.58; Simp. 29.60;
Ther. 814° ; daylight fresh gale, S. W. by 8. 8 A. M. South; 9, S. West-
erly. Course from N. E. to N. } E,, 8t0 9 knots. At 8 a. m. set the
main topgallantsail. Noon fresh gales; Lat. 10° 20’ N.; Long. 75° 5’
E. p. m. ship running 11 and 12 knots to the N. N. W.; wind 8. b.
W. } W.; strong gales, thick weather and furious squalls.

18tk April.—To noon, ship running as before, 11 and 12 knots to the
N.N. W.and N. W. b. N.; 2 a. M. in maintop gallant sail ; by day-
light passed the Mermaid with ensign inverted ; threatening weather and
all the glasses falling ; but their register lost. Noon, gale increasing ; wind
marked 8. E. at 11 A. M. Noon Lat. ascertained from Capt. McGregor’s
log 140 10/ N.; Long. 72° 59’ East. Gale increasing to an extraordinary
degree, maintopsail blew away ; kept the ship beforeit. p. m. cut the
foresail from the yard; foretopsail blew away; at 0.30 p. M. ship
broaching to, cut away the mizenmast and kept her before it. Blowing
a hurricane, maintopmast blew away, foremast bending* to its force;
1 p. . foremast went and a furious gust blew away the mainmast near
the deck. The quarter boat blew away, the large cutter flying across
the poop. The violence of the wind indescribable, every thing exposed
to its fury being blown away. The poop ports having blown in the
violence of the wind blew down the Cuddy bulkheads, destroying the
Barometers and every thing in all the cabins ; a very high sea on, cover-
ing the ship with spray. The ship labouring excessively and every
thing on all the decks adrift and destroyed, cargo as well as stores, as
far as could be seen ; crew unable to stand on their legs or to hear one
another, and exposed to great danger from the stunning force of the wind.
The fore and main and mizen masts got under the ship’s bottom, at the
same time, endangering the rudder ; all violentlv tearing off the copper.

At 2 p. M. the wind, which had been for the last half hour inde-
scribably furious, fell suddenly calm; but the Sympiesometer indicated
no favourable change, continuing as low as 28.08. During the calm
got the whole of the wreak cut clear away; ship covered with

acquatic birds, thousands of them dying on deck. 4 p. M. the hurricane
that had died away at E. S. E. commenced with equal violence at

® This is @ remarkable indication of the extreme fury of the wind. It would appear
from what follows that both (sound ) masts were blown out of the ship while scudding 12
knows ! The expressions usel are those of the log.
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W. N. W.; the ship became again enveloped in the sea, and labouring
with extreme violence which nothing could resist. Hurricane abating
at 10 p. M. Sympiesometer 28.96, wind still from the West. The
carpenter having gone down the pump-well found 3} feet water in the
ship. Midnight more moderate ; Sympiesometer 29.10 ; ship’s head to
the S. S. E. with the wind from the westward.

19¢A April.—Daylight moderate winds from the westward with rain ;
ship unmanageable, with her head to the 8. E. ; sounded in 30 fms. and
shortly after sighted the Vingorla rocks bearing N. E. } E., Noon
squally. At 7.30 p. M. came to in 94 fms. off the rocks of Vingorla.
Abridged Log of the Ship Faize Rubany, Capt. SARGEANT, from Bom-

bay to China. Civil Time. From the Government of Bombay.

The Faize Rubany was at noon 14th April 1847, in Lat. 120 57/ N.,
Long. 75° 16’ E., by ber log worked back from the 16th with moderate
breezes from the westward up to midnight.

15th April.—A. M. breeze declining to calm at noon, with a confused
sea, when in Lat. 11° 55’ N., Long. 76° 08’ E, by account back from
the 16th as before. p. M. wind 8. E. b. S.; hazy weather, ship stand-
ing to the southward against a heavy head swell and sprung the
mainmast at 6h 30 ; to midnight blowing strong with a high sea.

16¢A April.—A. M. to noon, wind variable to the 8. E., moderate
gale and very high sea. Noon Lat. 11° 19’ N., Long. 75° 32’ East.
p. M. wind E. 8. E,, strong gale, high sea, ship pitching very deep; 7
p. M. wind veering to eastward ; 9 p. M. east ; midnight hard gale, veer-
ing towards the S. E.

17th April.—a. m. wind 8. E., very heavy gale, with tremendous
high sea ; 6 h. A. M. having been struck with a very heavy sea, found
the ship making water; 7 A. . bore up before the wind to the N.N. W.
noon very hard gale, Lat. Acct. 11° 35, Long. 74° 54’ E.; p. M. wind
8. S. E., heavy gale and violent squalls ; 8 p. M. 8. E. to midnight.

18¢tA April.—3 A. M, broached to, damaged the rudder and till
noon ship in great distress,* lying to from 7 A. M. Blowing excessive-
ly bard from the S. E. Lat. Acct. 13.24 N,, Long. 74° 27'E. ». M,
wind south. At midnight less wind ; sounded in 30 fms.

19tk April.—Daylight made the land between Cape Ramos and
George’s Island ; noon at anchor, in Lat. 15° 19/ N, off the coast
about this part.

® At 6 a. m, the ship Mermaid passed her.
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19th severe gale about 8. W. and very heavy sea. Vessel running to the
N. W. b. N. Indifft. observation 11.11 N. 20th. Heavy S. W. gale;
Lat. 12° 42/, North.

The Pattamar Labsavoy was off Faizud (Zyghur?) river on the
17th., On the following day it commenced blowing hard from the
East, and in the middle of the day the wind blew in a heavy gale with
a tremendous sea ; at 5 p. . the wind shifted to the S. E. with heavy
rain. We were then at anchor near the river and put in for shelter.

A lascar of the Pattamar Towenully, from Alleppee, states, that on the
night of the 17th, when near Dewghur, they experienced a heavy gale
which commenced from the east and on Sunday morning they put in to
Radjapore river.

Abridged Log of the Bombay Steam Navigation Companys Steamer
Fictoria, from Bombay to Colombo. (Civil time.) From the Govern-
ment of Bombay and Chamber of Commerce.

16tk April 1847.—The Victoria was at 3.45 A. M. with Mangalore
Light bearing East. At 8 all possible sail with wind easterly, and
at noon a fresh southerly wind and cloudy weather with a heavy swell.
Lat. Obs. was 12° 15’ N. and Mount Dilly bearing S. E. b. S.
P. M. to midnight wind 8. Easterly and E. 8. Easterly; at 10 p. m.
anchored off Cannanore. Heavy swell, surf increasing and continued
rain from the S. E.

17th April.—Increasing surf, Wind about E. S. E. and increasing,
by 4 A. m. surf breaking over the vessel and large rollers striking her
heavily ; 6} A. M., stood out to sea. Wind E. S. E. Bar. 29.75;
stoodout 8.S. W. till9 A, M. Noon, gale increasing. Stcamer Hugh
Lindsay in company. 2 p. M. Bar. 29.70. Threw some cargo over
board. Heavy gusts of wind, and constant rain ; wind S. 8. W. 10 p. .
Bar. 29.68. Midnight strong S. W, b. 8. gales and tremendous sea.

18tk April.—a. M. wind southerly, strong gales ; Bar. 29.70. 8 A. M.
moderating ; noon fresh breezes South. Bar. 29.90. ; p. M. heavy squalls
again from S. 8. W, ; swell increasing.

19tk April.—a. m. hard squalls; wind S. E. 6 . M. wind 8. 8. W,
4 A. M. in 15 fms. water; 8 A. M. Mangalore flagstaff S. E. b. E.
11 A. M. engines making only six revolutious per minute and side rods
bent ; came to off Mangalore in 6 fms. water., Noon hard squalls,

On anchoring found a strong set to the northward. Winds Southerly.
Midnight Bar. 29.92 ; strong Southerly squalls.
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20tk April—Wind was S. b, W.; atnoon W. 8. W. ; at 2 p. M. got
under way for Cannanore, and at midnight she still found the current
setting strong to the northward.

The ship Atiet Rohoman, Capt. S. Steward, lying at Alleppee. Civil
Time, from the Chamber of Commerce.

On 14th at 5 p. M. came to with the flagstaff bearing E. by 8. 3'.
Wind E. S. E.; 15th 2 A, M. heavy squallsfrom 8. 8. E.; 8 o. M. wind
easterly. Noon moderate at N.E b. E.; 2p. M. N.E.b. E.; 4,
E.N.E.; 6, East; 10, E. S. E. ; 12, S. E. moderate breezes and driz-
zling rain. Midnight dark and cloudy.

16¢h April.—Cloudy and rain to noon ; 2 A. M. wind S. 8. E.: 4, S,
E.;6,E.S E. ;8 East; 12,E. N. E.; 2 p. M. wind east; 4, E. S,
E.; 8, 8. E.; midnight E. 8. E. having increased to a strong breeze
with heavy squalls. :

17tk April.—To noon the same wind from E. S, E. to S. E. and
South; 2 p. M. S. b. E. strong gales, rain and heavy sea; 4 p. M. 8. 8. E.
to S. E. b. 8.; 12, 8. E ; midnight heavy gusts and sea.

18th April.—More moderate, noon dirty weather, wind 8. b. E.; 6,
South ; midnight S. S. E. after which the ship shifted her birth fur-
ther in shore,

No Barometric observations are given.

Abridged Log of the H. C. Steamer Sesostris, Captain CARLESS,
Jrom Aden to Cannanore, with troops. Civil time. From the
Govrnment of Bombay.

16tk April.—a. M. wind N. N. E,, N. by E., and N. N, E. again ;
ship running east 7 and 7} knots per hour ; a long S. Easterly swell.
Noon, Lat. 13° 15/ N, Long. 70° 28’ E. p. M. wind N. N. E. Course the
same to midnight. Lightning to the eastward, and vivid lightning to
the eastward and southward are noted.

17th April.—1.40 A. M. taken aback by a hard squall from the
East. Soundings 1 to 2. 17 fms. to 30, no ground ; to noon. Wind N,
E. to North, N. N. E,, and E. N. E. at noon, when Lat. Acect. 13.28.N.,
Long.