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is to say, if one impregnates with it fresh bouillon, the
latter is completely sterile. Up to that time life exists
in the vase exposed to air and heat. If we examine the
virulence of the culture at the end of two days, four
days, six days, eight days, etc., it will be found that long
before the death of the culture the microbe has lost all
virulence, although still cultivable. B3efore this period it
is found that the culture presents a series of attenuated
virulences. Everything is similar to what happens in
respect to the microbe in chicken cholera. Besi(des, each
of these conditions of attenuated virulence miay be re-
p)roduced l)y culture; in fact, since the charbon (does not
operate a secon(d tinme (nte rccidli7e Jitts). each of our
attenuated a;nthracoi(d microbes constitutes for the
superior microbe a vaccine-thlat is to say, a virus capa-
ble of producing a nmilder (lisease. 1lere, theni, we have
a miietlho(d of preparing the vaccine of splenic fever. Y'oui
will see presently the practical ipll)orLtnce of this result,
but what interests us more l)articularly is to ohscrve that
wve have here a lproof that we are in possession of a gene-
ral metho(d of preparing virus vaccine based upon the
action of the oxygen and the air-that is to sav, of a
cosmic force existing everywhere on the surface of the
globe.
" I regret to be unable, from want of time, to show

you that all these attenuate(d forms of virLs may very
easilv, by a physiological artifice, be made to recover
their original maximum vitulence. The method I have
just explaine(l of obtaining the vaccine of splenic fever
was no sooner nmade known than it was very extensively
emploved to p)reent the splen&c affection. In France
we lose every year, by splenic fever, animals of the
value of twenty imiillion francs. I was asked to gi'e a
public demonstration of the results already mentioned.
This experiment I m-iy relate in a few wordIs. Fiftv
sheep were placed at mny (lis)ositlon, of which twentv-
five were vaccinatedl. A\ for-t)ighlt .afterdv.11tl the tfifty
she ep) were inioeul:tted witIi theth ost virtulent anthbracoid
mliclobi 'I'Te twentyll-ive vt'.cillnttel Slhteep) resist ti( the
infetion ; the t\enty-five .nv,.ceinatel diedd of splcni(c
fever- within filty lhors. Since that tetii y energies
have been taxe(l to meet the (lenmands of farmiers for
sup)plies of this vaccine. In the space of tifteen (ldys we
have vaccinatedl in the (lepartments surround(litng Paris
more than twenty thousand sheel), and a large number
ot cattle and horses. If I were not presse(d for time I
would bring to your notice two other kindls of virus
attenuated by similar means. These experiments wvill
be communicate(d by-and-by to the public. I cannot
concludle, gentlemnen, x.thout expressing the great pleas-
ure I feel at the thought that it is as a member of ani
international medical congress assembled in England
that I make knowvn the most recent results of vaccina-
tion upon a disease more terrible, perhaps, for domestic
animals than small-pox is for mnan. I have given to
vaccination an ex:ension which science, I hope, will
accept as a homage paid to the merit an(d to the immnense
services ren(lered by one of the greatest men of England,
jenner. What a pleasure for me to do honor to this
immniortal name in this noble and( hospitable city of
Lon(lon!"

FRONt a privately issued report on silk cultivation in
the Chinese province of Kwvangtung, we learn that in the
Pakhoi district, on the southern seaboard, wild silkworms
are founcl which feed on the camphor tree, and their
silk is utilized in a singular manntr. When the cater-
pillar has attained its full size, and is about to enter the
ppua state, it is cut open and the silk extracted in a form
much resembling catgut. This substance, having un(ler-
gone a process of har(lening, makes excellenit fish line,
and is generally used for that purpose in the PAWhoi (lis-
trict,

CORRESPONDENCE.

[The Ed,Iitor does not hold himnself res/ionsible for ooinions ezressed
i'y his corres,pondents. No notice is tatken of anony}ous coimmuni-
cations.]

To the Editor of" SCIENCE."
MIr. Samuel J. Wallace, commenting on my paper on
The Use of Water as a Fuel " (" SCIENCE," Vol. 11., p.

321), in an interesting communication to you (" SCIENCE,"
Vol. II., p. 373). suggests an inadvertancy on my part in
not more clearly dlistinguishing between the degrees of

tenmperature at which the transfer of oxygen takes place
froml the hiy(rogen of the wvater to the carbon set free by
the (lissociation of the nal)htha and the number of heait
uniits set free or absorbed by suclh tranister, which is a
very (lilTTerent thing."

't'o this I wvould state in repfly that I have purposely re-
fra;ined from lan elaborate calculation of the thermal ef-
fects in heat Unlits for sevcral reasons. Of these 1 shall
detail but a few of the more important at present.

In the first place, my intention was to give the scien-
tific rationale of the chemical processes involved in the
generation of the tremendous heat produced by the Hol-
land retort with so insignificant an aniount of naphtha;
and, furthermore, I wanted to show that the al)plication
of the principle of the correlation of forces and conserva-
tioIn of energy to this new and original process of combus-
tion has been undertaken heretofore on an erroneous as-
sumption; lastly, I intended to prove, in the shortest and
clearest possible manner, wvhat a proportion of heat was
gained, and in what manner-viz., by the dissociation of
steaam in the presence and by the agency of the carbon
contained in the naphtha.
For these and other reasons, I avoi(led long explana-

tions and calculations of other points, such as, for instance,
the "dissociation of the naphtha," as Mr. Wallace puts it,
and the figuring up of the heat units generated by the
steveral elements oni combustion. In ortder to re'-affirm mIy
position,, w tich is, on mos, t p),in8ts. nlot hII-t assuille(l by.
Mi. \a4l.l.ac0, I nuty he .allo%ved to (offe, tl,i following ic-
mar;,1ks:

It is self-evident that the carbon of the naplitlia. in
or(ler to act independently, nmust tirst be set free ; this is
accomiiplishedI by the heating of the naphtha, in its cham-
ber of the retort, up to the point of gasification. On meet-
ing the steam in the manifold, the carbon of the naphtha
leaves its hydrogen an(d forthwith unites with the oxygen
of the .vatery vapor, forming either carbonic oxide or
carbonic acid, according to the amount of steam intro-
luced.
'I'hus there is certainly a (lecomposition of the naphtha

into its elemilents, as MIr. Wallace intimates; but by far
the most important process is the dlissociatvio of t/te
.watery z't,for which 'Mr. Wallace refuses to recognize,
insisting, as he does, that there is only a transfer of the
oxygen from the hydrogen of the steam to the carbon of
the naphtha. How this is possible, wvithout the previous
lissoci.tion of the steam, I am unable to understand.
Mr. Wallace furnisheg, in(dce(e. the best argunment against
hiis own statement, by mentioning the wvell-knowni faict
th;at the carbon in the naplhtha is very loosely lel(d l)y
its hydrogen. Eut it is also a well-known fact that the
oXV4g1en of the steam is very tenaciously hel(d by its hydro-
gen, so imiuch so that it was considered impossible to
sel)arate, to dlissoci(ate, them by heat for a long timiie. Not
until the late Ilenri St. Clair I)eville * devise(d an appa-

* It is with pr( found grief that the annotinccment of the grcat chemniit's
de ith has been received evervwhere. At his funeral (July ;th) M Pa-
teur miade an elotitent specch. lthe London i mica? N has an obitu-
ary .n wviith occtirs the folloswing possa-gc: "Iiis highct achievemnent. fr' in
a strictly scientific point of view, was the estaili-hnient of the laws of di
sociation. ireviously, decomiposition was rcgarded ;a; ai simple phen im-
cion, effected and .otinpleted, int the case of every substance, at a fixtd
temperature. D)eville showed that in sonei cases it is effected within c:r-
tlain Iiiiuits of temperature, beigairrested at a given heat b) the ekiii-
ili)rium establishcd between the decomposing body and the: product ef dc-
C0o1ip-6iti0ii"
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ratus for thAsfiurpose was this dissociation accomlilishedl
b)y heat alone.
The reason for this state of thtings is apparent. ly-

Irogen in uniting with oxygeni to form water develops
the greatest amount of heat,.a greater amounit, in fact,
than an equal weight of any other known element. And
just here 1 would ask Mr. Wallace which authority has
stated that the "1 absolute heat of carbon and hydrogen
are almost exactly equal in complete burning." On the
conitrary, all authorities agree, and all investigators have
estal)lished beyond doubt the fact, that hydrogen devel-
o0)s movre thtanifoutr times as tmtucl heat on conmbustion
than does an equal weight of carbon. The figures at
present universally accepted as a standard are those de-
termined by Favre and Silberman, (luring their carefully
conducted and numerous experiments. According to
them

i grain of hydrogen develops 34,462 units of heat.
I grain of carbon " 8,o8o units of beat.

on complete combustion.
This great advantage in the he.at-producing power of

hyd(rogen is the principal reasoni wlhy scietitists have con-
stantly striven to substitute this elemiient for carbon,
which is now universally used as fuel. But unitil lately
only this was thought impracticable, because it was be-
lieved that the same amount of heat was necessary to ob-
tain the hydrogen by the dissociation of water, which
would ultimately be obtained by the combustion of said
hydrogen. And even the processes of Strong and others
for the generation of so-called I water-gas' have not
changed this erroneous viewv. For, the advantages arrived
at by them were asciibed rather to various extraneous
causes* thzan to the one l)rincil)al cauise, e e., the dissocia-
tioln of'steamt) by the chemiiical affinity ol' carbon, andtl thle
conse(luent generation of a not inconsiderable amiiount of
hyd(rogeni.
'his very same line of argument has been followed in

the (liscussions about the Holland process, an(l the prin-
cipal aim of my paper was to controv'ert it, an(d to showv
that it is not heat, but chemical affxiity, which does by
far the greatest part of the work of dissociation. I wvas
enabled to (1o so on the basis of I)ahlerus' experimi-ents,
which have prove(d conclusively tlhat carbon will (lisso-
ciate water at 4000 C, instead of Sooo" C, which is De-
ville's figure for the dissoclation-temrperature of water in
the absence of any other element.t
From the foregoing the readers of "SCIENCE" will

perceive that the enormous gain obtained by actual ex-
periment with the Hollanid locomotive is satisfactorily
explained on scientific grounds.

All the further argumiientation of Mr. WVallace covers
the earlier water-gas processes of Lowe, Strong andl others;
they generate their gaseous fuel in a separate contrivance
(the generator) an(d aifterward burn it. For this reason
they want to accomplish only the first stage of carbon,
combhustion water-gas, consisting of hydrogen an(d car-
boiic oxi(le. In the l)rocess un(lerconsideration, however,
the retort vhich prepares the fuel, i. e., gasifies the naph-

* Some of these are: gasification of the fuel, substitottior, of the second
for the first stage of carbon-combustion, reduction of the amount of draft-
air, etc.

t The combustion- (and dissociation-) temperattire may be found by
calculation frotii the thermal effect and the specific heat of the product
(i. e., water) in the followinlg maniner, according to Aloit tMlech..'heorie
d. cliiti. Aflin., p.-102):

If one part of hydrogen buirns ip with eight parts of oxygen, formilln
nine s.ots of water, 3446 tinits of be;t are eiierated which are con1t;oillur
in the waltery valx)r tihus foritied. if the specific heat of steam wouldihe the
Lite .is that of water, the actual tcniperattire of these nine parts of w.ater
wouldt be:

34462 38290 C.

Sinice the specific heat of steam is, however: .475, the actual tem-
perature of the nine parts of watery vapor is:

3829= 8o6t C..475
For this reason Sooo' C has been assumed as the dissociation-tempera-

ture of watery vapor.

thlat and( the water, is l)laced just where the heating is to
take place. All the heat, thterefore, th;at is (levelopedl by
tile caroni-hl collbustion is utilized, as is also all the heat
wliclt is developed by the dlissociate1 lhy(drogen. burninlg
tip wvith atmosl)heric oxygen.

Indeed, this process is the only one which comes pretty
near to fulfill all the requirements of an ideal method.
These are;

i. Gaseous condition of the fuel.
2. Complete combustion (no smoke, no ashes).
3. Full effects of the caloric energy developed.
4. Reguilation of the draught-air, so as to admit the

least amiount of atmospheric air praicticable.
S. Greatest l)ossible Ipercentage of oxygen in atmos-

phere of combustion. (Trhe oxygen derived from the dis-
sociation of the steanm being employed for the combustion
of carbon, the necessary (Iraught-air is thereby materially
re(lticedIand thus the percentage of oxygeni increase(l).

6. Universal aidaptibility (kitcheni and(I )arlor stoves, fire
l)latces, stationary and(lotlr boilerts, locomiiotives 'and ocean
steamers can be accomimodatetl withi it, andtl illuminating gas
is prepared automi;atieally by an a(l(ditional cliamiber in the
retort).

7. Simplicity of apparatus. (May be managed by the
turning ot a few faucets.)

8. Cheapness of the fuel employed. (Water is certainly
to be obtained everywhere at small expense, while the
price of naphtha is only three cents a galloni if bought by
the single barrel.)

9. Fuel used of the greatest heating capacity, with
each atom of Carbon burned, there are burned at the
same timefour- atoms of llydrogen, thus:

C2 H4 + 4 110 = s (CO-A) +
(XNaphtha.) tWater.) 8 H.

The eight Hydrogen are burned with atmospheric
Oxygen.
Crude oil :. e. petroleum that has undergone one distil-

lation, to free it from its mineral and waxy ingredients,
miay be used, but wvould be much dearer. Naphtha, it
may be said in conclusion, is not one of the distillation
products, as might be inferred froms the name: It is the
unused resi(lue from all the various distillation-processes
to wlhicii petroleum is subjected. It is a wtste prodtuct
and therefore cheaper than anything else.

It is obtained in this wise:
The crude oil as it is received from the stills of the

petroleum regions is subjected to twelve successive
distillations, and the following products result:

Cymogene.
Rhigotene.
Gasolene.
C. Naphtha.
B.. Naphtha.
A. Naphtha.
Benzine.
Kerosene.
Mlineral Sperm Oil.
Lubricating Oil.
Paraffin.

Of these only the last four are completely used In the
arts and for illuminating purposes. The unused residue'
of all the others is thirowni back into the residue remain-
ing from the last distillation. The quality of the mixture
called Naphtha, and used. in the Holland process is there-
fore not always the same, but this does not at all alter its
value as a fuel, as it does not alter the main features of
this process, as they have been explained in our remarks.

GEO. W. RACHEL, M. D.
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King's Cross Station, Great Northern Railway, is now
lighted by means of electricity, a beginning having been
made last week by meants of the Cronmpton system. Therc
are i2 Crompton lamps within the station, six being placed
over the arrival, ancd a similar tiumber over the departure
platform. Two other lamps of larger sizc are placed out.
side the station building. The interior area lighted con-
sists ot two bays, each SSo fcet long and Io0 feet wide, and
72 feet highl, as well as the cab-rank adjoining the arrival
platformi. wlhich is 40 feet wide. The total area liglhted is
220,000 square feet, giving an area of 18,133 square feet, or
nearly half an acre, to each lamp. The lamps are sus-
pended at a height of 30 feet from the platformi level, and
arc arranged on fouir circuiits, the light of eachi la;mp being
computed as c(uiivalcent to 4ooo candles. Any unpleasant-
ness fromii tlhe intetnsitv of the light is ohviated by- the uise
of scmli-trantspatent glass in the lowver pOrtion of tlIt 1.lan-
tern)s. 'Thie two exter ior I iglits are estimlated( at (W0o can-
dles ealch, are placed at an altitudle of -0 feet, the lanterns-
being of clear glass. The cturrenit is supplied by means of
five l3urgin dynamno-electric niachiues. wvhiich are driven 1)
a seniiportable engiine by, Messrs. 'Marshall, Sons & Co., of
Gainsborougli, working up to 33-hoirse power.

TiE death of John l)uncan, the .\lford. England. botan-
ist, is announced as ha\ving;rtaken place last week in his
85th yea;r. The deceased adlopted the occupation of a
weaver by trade, btut devoted all ihis spare timne to the stuiJ-
of botatny. Ilis splendid collvctioni of plants hce handed
over to Aberdeen University a year agio, but hie has lived
barely six montlhs to enjoy thie footd(I which pullic recognii-
tiotn of hiis merits p)l:aCed( at Iris dispos-l in hiis (leclining
years. The story of John )uncan's life is to be told by
IMr. Jolly, himiself an enthusiastic botanist.

Various attempts have been made to explain the tails of
comcts. A recent one by M. Picart is as follows: The SunI
the stars, nebulx and comets, are composed not only of
p(nderable matter in the gascous state, but of irnponder-
able matter, the luminous ether, revealed, in the case of the
sun b) the zodiacal light, and in that of nebulx, by their
irregular foris contrary to gravitation. A comet far from
the sun, appears in spheroidal form, due to gravitation of
its ponderable matter (its ltiminous ethier being then in.
visible because of distance and feeble liglht). IBut on
nearing the sun, the Itminous ether of this body repels that
of the comet (this being a characteristic property of the
ether) so forminig the tail. The form atnd direction of ttic
tail are thus qujite independent of grav-itation ; and the
enornouiis velocity ceases to be a diilicuiltv, as-it is if the
ima;ltter of the tail i)e tlhouiglht lponderablle. 'M. La:mey- has ob-
served that thte solar ligh-lit, being unable con pletelv to petne.
trate the collmet's tail, ill lumnelis only the left part, lrod ric.
ing a trite comietary phiase.

TitE assimi1ilation of nitrozeni be plants has, of late, been
carefully studi..d by Si'lnor Lamiattina, of Rome, whio ar-
tives at the followviing restults : Plants absolutiely require to
assimilate nitro-en. and they obtain it in thiree forms : Ii)
In thie nitrates of the ground : 2) In the ariimoiia of the
air- (3) In the State of protoxi le in thie atnmosphere. The
nitrogen in the state of nitr.ltes, absorbed by the roots, is
for transp)ott an(d drlftision of minin'trat substances. princi-
pally potash, in the leaves., helpingf to form chlorophyll and
hydrocarbons. T'hue ntro)ren absorbed in the form of ani-
mlonial by respiration, serves for formiation of .albutinoids,
fibrine, etc. 'FTe nitrogen absorbed in the state of p)rotoxide,
appears to serve as complement of the fo,)d oi the lplant,
acting both as corrective, by- neutralisitlr the basis in excess,
andlhelping in the fornmation of alkaloids.

MIETEOR(OLOG,ICAL. REIPOEL'lr FOR NE\V YORK cIrY FOR Trill \WEEK ENDI)N(; AUG. 27, 1SS.

Latitu(le 40° 45' 58' N.; Longitude 730 57' 58"\V.; height of inlstrumlients above thie roun(d, 53 fee t: above the sea. 97
feet ; 1w self-recording instrumiients.

B.\lRotMEsl 'E'R. 'l'lt I E tRIOM'Fl KRS.

MEA.,\N (8Rii IX m NINtI ..M. NMFAN. MAXIN)Ii.

AUG;UStl'. ReJtcccd Rediuced Reduce I-yR ' ry , .-
)r

ri^4^zing l:rto l'imi e. to 10Illlt. Iullb. uI 1)ilb.14t.llC 1;u16.frei treez-Mg. tr_..
Sunday, . . 29621| 29.678 i2 P. m. 5-; p. m 77.0 6.o j P3 5 P- 1i 73
Mlonday, 22.. 2),302 29.3.S,6 it2 p. m. , 8 o a1 nl.$ 74.0 6. i ! p. m. 6r
'uicsday, 2).. 2)p79 30.04 i2 P it. 29. f6 7,- .ii ,.3 6418) 5 p. ni, 6)
WcJicsday, 24 . 3o.0136 ;o.j(6 1l2 p. m ; .;on4 . 7i. 1 8 2 p. Inl. ,3
l'huroday), 2;.. 3)..s) ;'.).2i-' 3avJ. 111. joiS 6 p. in. 70.; 64.6 ,6 .3 In. 67
Ftid;%y, 26 30.i5i 30it5 u a in. 30. tIO 4 P. Ill 71.7 67.t 3 P: 3
Saturday, 27. 30Ii4 3.i56 g a. in. 30.072 6f 1p. 1i. 72.0 26c7 7P8

Mean for the weekt;................. u..........M.. . 3.! iLhe Mean for tue weck...
Maximum for the week at q a. tin., Autigist -;th ....3.....0..;0.212 aldXlitimIi forthe weekat
Mlinitmiumii .% at ,p1. In., Atugust 21St _.5yM_ "inimuitml

Range ....... ........... .............. .614 R;ange

II%.1I Mt0. MAXi M

I inailcI. ;ry 'liee. t l'itne. 11sin.

_p. ni. 63 5 a. 1n. 65 5 a. 111. 144.
2 V.-III. ( 7 12 p. MS.- C-2 lZ p. Ml. 13).
2 m. 6 z a . mi. -> 6 a. Tn. iJO.
2 P itS. 63 5 a. U t. 10 6 a. ni. 141.
3 ). Ill. 6; 3 a. Ill. 'j2 3 . o . 131.
3 P. m. (3 7 a. ni.' (, S a in.11It
2 p. 11n. (.6 6 a. m.i 64 6 a. Ill. i.'

Dry. Wet.
-..... -72.todegrec; ........ 66.2degrces.

pim. 2tst S;. ' at 5 pmll 2tSt, 73.
(.lIl. 23d 6i. " at o anl 23d, 59.
.. . 24. . 14.

WIND. HYGROMETER. CLOUDS. RAIN AND SNOW.'

i)iRIiCTlON. vEL((irV0i,iCE IN!VIN SCiLiSr I %Itlt V'O RIE. Si etr, 0 DEI'l OFi01 iiIN ANt) .)OW_I.N MIL1S 11U 01T. .OVI.IICAST. .. N INCIICS..
AUGUSTl. lsue ,2dtm 1'11110

I..U>1.11.!@I)it.llc |,Efi _ E ~ E fi 'i-llc i~lilflo Durir;- 'E |
17 a. ini. 2 p . m. pa.in.; to e1t1I10. c 0

Sunday, 21 n. n. n. e. w..W.' 12) 3i it ainm .;57 .623 .(52 71 R;5 7 3cir.ctl.s 3 Ce. s. 1o it p) ni t1l p ni 0.;3) .1ot 3
Mond.ay, 22.; n. w. ni. w. n. n. W. 153 3.30 pmli 16 .547 .537 70 52 71 0 3 cui. 0 . I.. 7
Tuiesd.y, 23. n.w. n, w. n. n. w. l Y 7 2 (2 0 1.1. 0 .
Wednesday,24. n. n. e. n.e s. e. 121 4 i.30ipm .462.6i.946;6 7.) 0 . . ..... .. 0
Thursday, 25. s. s. c. S. S. S. W.' 140 2 3.20 pin, .59 '54 544 74 64 79 8 cu. 0 0 0

Frid.-y 26. w. sw. S. 'S. S. Wu 150l 2 4.00 )i9 .576 '624 .-' 10(O 5-) Zo 01 ci. o :.: : , 0

Saturday, 27. SW.W, S. S. S. U'A' 140 2 4.4011 .543 .62.536 79 65 8o 8 cu. 'cu. 0 -
! i l | t | 0 ! l , 9 t *~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Ttl-mon fwte o h we ...............Distance traveled during the week............. ........ (8 iiles.

amount of water for the wek..01 Inch.

Mlaximum force ......... .................................. 4 bs. Duration of rAin ................................... oo hours, 30 mltlutCS.

DANIEL DRAPER, Ph. D.
Director Meteorological Observatory of the Department of Public Parks, New York.


