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$titutifit �mtritJu. 
LIPE WITHOUT LIGHT. 

An interesting discussion has recently taken place in the 
French Academy of Sciences, on the quest.ion of the influ­
ence of solar radiation, and of the �n matter in the forma­
tion of the immediate prinl:iples of plant organisms. 

M. Boussingault considers this influence to be indispensa­
ble, and that, if the solar radiation should disappear, life 
would be impossible. M. Past.eur on the other hand thinks 
that life might still continue in certain inferior plants and 
occasion the m'lllt complete organic growths. He cites as an 
example t.he life of the mycoder'Jlul, aceti, which may take 
place in darkness on a liquid composed of alcohol, acetic 
acid, and mineral phOHphateH, the latt.flr incl uding phosphat.e 
of ammonia. 

The mycuderl/l,tt I/ceti to which M. Pasteur alludes is a re­
markably curiouK organislll, which serve.. as a mt"dium bf.. 
tween the oxygen of t.he air and a combuHtihle body or fer­
mentable mat.ter, t.o produce comhustion or oxidat.ion. Fer­
mentat.ion of tlliH kind has thuH a special charact.er, and dif­
fers from t.hat. set up by yeast or in other waYH. The myw­
denlw, aceti appears as continuous IIlllmbrane, either wrinklt"d 
or smooth, upon the Kurfac.e of liquids while the same are 
undergoing acetic fermentation, and is generally formed 
of very minute elongated cells whose diameter varieK from 
0'000059 to O'OOOlHl inch. These cells are united in chains or 
in t.he form of curved rods. MuIt.iplication seemll to be ef­
fected by the transverse divi!.ion of the fully developPd cells, 
which division iH preceded by a median eODHt,riction. If we 
allow thill cryptogam to develop itself on t.he surface of any 
organic liquid containing phosphateH and nitrogenouH or­
ganic matter, until the whole surface of the liquid is covered: 
then if we remove the liquid without disturbing t.he mem­
brane,and lIubstitute an equal volume of water containing 10 
per cent alcohol, the plant immediately lIets u p  a reaction 
between the alcohol and the oxygen of the air. After a cer­
tain time the action, impeded by the great acidity of the 
liquid, becomes slower; but we can restore it to activity by (lIIu.trated artIcle. are marked wIth an a.terl.k.) 

Amertcan In.tltute faIr. the ...... 31 Money box. mechanIcal' ......•... 
Aniline black on leat.her (9)....... (3 New bookBand publlcatlou •....... 
1����::t';,

c
g��.!:.�;;ndcnti.:::::::: � il:.::.;;�:gl��'b'I��fYr:J.��e���c::::: 

Ant 1I 0no'.. . . . . . .. . . . .. . . .. . .. . . . . .. S!I Pscklnll bOl<. a tlllllt • RI ........... . 
A.hes and water. mlnlllC<1 (21).... 4'1 PaInt Btaln •• removIng (5 •......... 
Barometrtc ob.ervatlon........... il3 I'araftln 011 In agrIculture ....... ' " 
Battery. tbegravlty (SII .......... jjl,J::r.:��:.x��l��.atidf.oj.eiiin::: ��:��'. V�c:,O"!�':!

n
:,��o(���::::::::: S5IPatents. otHclal llRt of ...... ...... . 

BrIckwork. coatlOjl for............ 3-11'etroleum a. a lubricant .......... . 
UUBIDe •• and per.onal .......... ... 41Pho.phoruo.lumlnou. 1M.) •••••••• 
Ca'ns ...................... .......... 83 Photo-chemlcaIK ................... . 
carbolic acId In rheumatl.m...... ;M Phot.ograph varnIsh. dammar .... . 
Carbon ••• ettlng (Z'll............... 43 Photo portrait. with horde ....... . 
CarrIage. at tbe cent<lnnlal ....... 3:1 l'Uman rod, 11 (2:;). ••••••••••••••••• 
Cel1ulo"'!.... .. ................... 41 r'ollKhlng wheel. (27). ............. . 
Cement for hubs (;M) • • • • • •••• • • • •• 43 Pony 1.laner. Improved· .......... . 
Centennial expo.ltlon the 3:1 Pot.ato IJlIght.mlncral manure. for 
Chlo.ldeof·ul hur(sin .. ::::::::: .,:. r'otRto bug8 (51l • • • • • • • • • • • • • • • • • • • •  
Coal, comoustran of (4-1) ........ .. " .. DOWI:1', ehcap 1401 ................. . 
Coal •• oft. a. fuel (16).... .•. ..... 4' ''rotocarbonate of Iron (10' ....... . 
�:��

d
a:�:r�fJx���oc.:ls: :::: ::: :: :�. ���ti�'n�t�ll���

I
.!'o� ������. ��� �: : 

Dog velocipede. a............. .... :l: :aflwllY ca .. at '"e centennIal ... . 
DrawIng on traclnll clot,h (1�)..... 4' laflway collloion. a .Inllular ..... . Drtlllng chllled Iron (21) ...... :, ;��'::�n';'�a��I�g��)�� .. i*:::::::: �le����a�I���::ali;.·i3i!i·::: 4 :hubarb ............................ . 
Electrlc).l power transmission..... ;r 'nr.�la at the centenniaL ......... . 
Rlectrlc currents • •  trengt·h of\H!I) 4 '�lIcyllc acid appll(.IlUono ......... . 
Rnglne •• Inclined (SS) ........ ..... 4 :Iate •• trImmIng .. nd punchIOjl' .. 
Engine •• the Corll •• (6. 8'1) •••••••• 4' ",oke In mlneH (18 ..... .......... . 

S4 substituting alcoholized water again. So that.as long as the 
1% mycode1'lna is supplied with suitable c.utrition, it will go on 
S2 and burn the alcohol; but if on the contrary we deprivll it of 
g nourishment, or in any wifle diminish its vital activity,then 
� its oxidizing action will not go 110 far, and the alcohol may 
:� change into acetic acid. Thil< is the substanc.e of one of M. 
� Pasteur's most, brilliant in vestigations, among the practical 
� results of which is a new c()mmercial met.hod for the acetifi· 
� cation of fermented liquids. The process c.onsists in sowing 
� the mycode'l'nw,acetion the lIurfac.e of li'luor c()ntaining 2 per 
40 cent of alcohol, 1 per cent of vinegar, and traces of alkaline 
� and earthy phosphates. When t.he surface is covered with 
tl membrane, the alcohol begins to acidify. This action being 
� Cully set up, some alcohol, wine, or beer mixed with alcohol 
:; is added every day to the liquid in small quantities; the 
� acetification is then allowed to tenninate, and the vinegar is 
ss drawn off. The membrane is collected, washPd, and em· 
1U ployed for a new operation. 
� M. Boussingault's reply to the suggestion of the lII,ycod�WIlt,Q, 
II by M. Pasteur is that it is true that some parasites attain a 
1i1 complete development in an artificial medium containing 
M nothing but definite and crystallized chemical compounds. 
::: Still there is a great difference between this development 
::: and that of chicrophyll in plants. The latter take all their 
4S ele1llentt! from the exterior world, carbon from the atmos­
i� phere, hydrogen and oxygen from water. The parasiteK, 
tl even those mellt.ioned by M. Pal!teur, take carbon in sub-
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stances which, although of definite chl'mical construction, 
are derived fro1ll vegetable organis1lls. Alcohol and acet.ic 
acid have their origin in !:lugar, which cannot be fonned save 
undE.r the influence of solar radiation. The existence there­
fore of parasites in an obHcure place, wllere their cellules 
fonn immediate principle!!, similar to thoHe produced in 
bright daylight by plants of green protoplasm, is far from 
being an exception, as has been afllnued, but is rather II. 
confirmat.ion of the nec�Hary relation of light and veglltation. 
Hence M. BousHingault adheretl to hi!:l opinion that, if the 
sun's light were 'luenchl.'d, not only chlorophyll plants, 
but also those deprh-.>d of ehlorophyll. would diHappear 
from the earth. 

M PlUlteur's poflition appears,however. t�) be unasl!8i1able, 
as might well be expected from hit; inlluenHe experil.'nce 
and wide inv8lltigatiom; touching the subject under diHcus­
sion. He simply pointH to the fact that, by known methods 
of synthesis,chemist!; starting wit.h carbon and wat('ry ""por 
can produce alcohol, acetic acid, and JUany ot,her subHtances 
capable of serving as carbona';ed aliment of inferior plant.s 
deprived of light. Moreover it. may be conceived that,under 
the infiul.'nctl of t.he Hame, all t.he carbon ex:illting at the sur­
face of the f.'art,h or in t.he interior JUight pl!.llB into complex 
organic mattel'H, lIud that ulteriorly it would ret.um t.o the 
atmoHpher . in the form of carbonic acid through tho actions 
of oxidation and fermentation. It would be only when this 
termination was reached that all manifestation of life w()uld 
be imposf!ibll.' without the aid of solar light. 

M. Pallteur'l! experimental detenuination that oxygen and 
light are not essentials of life, and hiH having caused or­
ganisms te exist in an atmosphere of carbonic acid and in 
absolute darknaRs, are among t.he l'\'reat.eHt triumllhfl of 
modem chemistry. 

.. 4'�. 
THE ORACLES OF A.NCIENT GREECE. 

As the classical authors inform us, there were in ancient 
Greece, in different localities, so called sibyls, a kind of for­
tune tellers, clairvoyants, or spiritual mediums, but of a social 
standing much higher than that of their successors at tht 
present day, as they were not only recognized but maintained 
by a wealthy and influential priesthood, to whom the pre­
sents received from the faithful hf.'lievers were a HOurce of 
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enormous revenue. In our present state of society, we can 
scarcely form an idea of the power and influence of the 
priests as a separate class of society, monopolizing as they 
did all the profits derived from the superstitious, who wished 
to atone for their sins, to obtain knowledge not only of se­
cret events, but also of the future, and to get advice as to 
their action in C&StIB of difficulty, even to be cured of various 
diseases; and t,hus the priellts monopolized, for many cen­
t.uries, the functions of many profellsions, even that of the 
physicians, which Hippocrates at last succeeded in rescuing 
from t.he power of the priesthood. 

These sibyls, of which the two prominent one!! were the 
Cumrean and the Delphian, resided in gorgeous templ8l< 
erect.ed over caves, from which vapors arose which had all 
exhilarat.ing and anrellthetic influence, similar to that of 
nitrous oxide or laughing glUl, on those inhaling them. 
The aut,hor of a well known book, entitled .. Art Magic," 
who for HOme time lived at thp. locality where the Cumreall 
sibyl once residt'<l. lIt.ate/! that it ill one of the wildest, grand­
aRt, and mOHt awe-inspiring gorges of the mountains around 
Lake Avernus, which itHelf is the inundat,ed crater of an ex­
tinct but. once mighty volcano; while the whole region 
around, now fertilized by t.he wateTS of the lake, bears the 
marks of the ravages of fire, presenting a mOHt gloomy 
appearance. The clef til in the savage rockH abound with 
c.averns, exhaling mephitil' vapors and bituminous odor!!. 
The scattered inhabitant!! of t.he surrounding district onc('O 
believed that thfl largest grotto was the entrance to the 
lower world, and t.hat the hammers of the Titans, working 
in the mighty laboratoriel< of the Plutonic realms, might 
be heard reverberating through the sullen air. The dark 
waters of Lake AVl'rnuH were supposed to communicatp 
directly with thfl Hilent flow of the river of death, the 
Lethean stream, made dreadful by the apparitions of con­
demned spirits, who Ooated from the shores of the lake to 
the realms of eternal night. In this grotto resided the 
famous Cumrean sibyl; and from the exhalations, which were 
more or less poisonous to birds and other small animals 
which came near, the weird woman appears to have derived 
that, fierce E'Cstacy in which !!he wrote and raved about the 
de..tiny of nat.ionl!, the fate of armies, the downfall of king­
doms, and the decay of dynasties. Even monarchs and 
st.a t.e!!men often acted according to her pretended revelations, 
8.11 it Willi supposed that the purposes of the pagan gods werl' 
made known t.o her as to a counsellor and a mouthpiece. 

She sometiml'll wrote her IoIOOthsayings upon palm leaves, 
which she laid at t.he entrance of the cave, suffering thl' 
windt! t.o Hcatter them and bear them whither the gods di­
rected. To the Cumman I!Iibyls is attributed the authorship 
of the famous Hibylline books, of which many strange sto­
rieH are told, but of which very little is left that can be re­
garded as genuine. It is said that she foretold the eruption 
of Vesuvius, in which Pliny perished and the cities of Her­
culaneum and Pompeii were destroyed. She declared of 
herself: .. Why must. 1 publish my song to every one? And 
when Illy Kpirit rellt.H after the divine hymn, the gods com­
mand me to prophecy again, so that I am entirely on the 
stretch, and mr bod�- is 80 distressed that I do not know 
what I say; hut the gods command me to speak." If we 
substitut.e in the latter expression the word spirits for gods, 
we have a declaration ident.ical wit.h those of the spirit ml'­
diums of the present. day. 

'rhe abode of the Delphian sibyl or Pythia was in strong 
contr8.llt with that of t.he Cumrean oracle. It was situated 
in the delightful region of Mount Parnassus, sparkling in 
sunlight and fragrant with bloom. The superb temple of 
Apollo was built over a similar chasm as that where thfl 
('umlPan tlibyl held her sealtCf.ll, HO that it was secured from 
the approach of the vulgar. On its former site certain cleft!! 
in the rock are still visibl('O, one of which forms a deep 
cavern, int.o which travelers, by clinging to its rugged side!!, 
may deHcend &Ii far 118 they dare. They t.hen experienCt' 
effects simiiar t.o those produced by nitroufl oxide or laugh­
ing gas; and one writer, who has explored thelle cavernK. 
assertt! t.hat. it is t.hitl gaH that produces the effects Hpoken 
of. This, however, iK, according to geological principll'..I!. 
highly improbablp.; and we rather suppose it to be floml< 
bituminous vapor, which (according to our present know­
ledge concHrning pet.roleum and its derivatives, such III< 
napht.ha, I.'t.ht'r, rhigolene, chymogene, etc.) has an effect, 
exhilarat.ing, hypnotic, and anresthetic, f!imilar to that of 
nitrollH oxide. .\11 the deKcript.ions agree that hituminOIlK 
odol'H arH exhaltld from t.he!!(, volcanic chatlmH. Plutarch 
infonus UH that t.he most celebrated Pythia who served thl' 
De1l>hian oracle in the temple of Apollo was a beautiful 
young country girl from Libya, named Sibylla. From thi!< 
was t.Jlfl name sibyl derived, anti it wall afterwards given t.o 
all c1ain'oyants of her day. Plutarch further says, concern­
ing the first Hibyl: .. Brought, up by her parents in thH 
country, she brought wit.h her neither art. nor experiencl.', 
nor any talent whatever, when she arrived at Delphi to he 
the oracle of the godli ;" and further, he says: •• The verifica­
tion of her answers has filled the temple with gifts from all 
parts of Greece and foreign countries." How very much 
like the innocent, young mediums of today, who are often 
claimed to givl' the most astonishing revl.'lationl! from the 
other world without ever having had the advantages of a 
�cientific education! The sibyls of the ancients had, how· 
ever, t.he advantage of the !lUpport, assistance, and prompt­
ings of a class of men highly interested in their reputation, 
the priesthood of the period; and this class not only con­
;isted of the most educated individuals, but of men who 
!tad the greatest opport,unity of obtaining informat.ion with­
�eld from the vulgar. 

When we compare with this state of things thA position 
of our mediums now, who ohtain lit,tlll IIUpJlort from th" in 
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