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THE LIMITS AND POWERS OF VISION.
Delicacy of visien is due te twe causes: sensitiveness of
the retina, which allews ef the perceptien ef minute differ-
ences of light, er, in ether werds, of the clear definitien ef
ebjects illuminated very slightly mere eor less than the back-
greund against which they appear; and the perfection eof
the different pertiens ef the eye itself, which admits ef the

threugh irradiatien.

eye upen a black greund, er ef a black substance upen a
white greund, is abeut ;14 inch square. ‘It is pessible oy
the closcst attentien,” he centinues, *“ and by themest faver-
able directien ef light, te recegnize particles that are enly
: 515 inch square, but witheut sharpness and certainty. But
i particles which strengly reflect light may be distinctly seen
i when net half the size of the least of the feregeing. Thus,
"geld dust ef the fineness of ;% inch may be discerned
- with the naked eye in cemmen daylight. When particles "
that cannet be distinguished by themselves with the naked
eye arc placed in a rew, they beceme visible, and hence the
-delicacy of visien is greater fer lines than fer single parti-
cles. Thus, epaque threads ef mere than 4 inch acress,

er about half the diameter of the silkwerm’s fiber, may be

.discerned by the naked eye when they are held tewards the
ligh'f.”

Prefesser Mayer, in the first of his admirable papers en .

the ““ Minute Measurements of Medern Science,” new ap-
pearing in the SCIENTIFIC AMERICAN SUPPLEMENT, states
;that by actual experiment he has determined the limit ef
| visibility ef the minute te be exemplified by a disk g5 inch
in diameter and a line abeut =44y inch in breadth. The
same autherity has feund frem several measures that a line
' rdes Inch in breadth is ebtained by drawing the finest line
pessiblc en Bristel beard with a sharply peinted HH H
pencil.

Ion a light greund, er the reverse, it is necessary that theli

! ebject subtend an angle of at least ene minute. But this
again is dependent upen accidental and eften persenal cen-
‘ditions. Gassendi, the astrenemer, was unable te perceive
with the naked eye (pretected enly by smeked glass) selar
| spets subtending angles of 80 secends; while ether astrene-
| mers have, by practice, acquired the pewer of distinguishing
spets of 50 secends in diameter.

On a clear meenle3s night, every ene pessessing average
pewers of sight is capable ef discerning stars ef the sixth
magnitude. There are, therefere, at any time twe theusand
stars visible abeve the herizen, er abeut feur theusand ever
the entire heavens. But under very faverable circum-
stances and in the absence of all ether light (reflection of
terrestrial lights, zediacal light, twilight, etc.), when the
atm esphere, cleansed by recent rain, is very meist and the
stars seem exceptienally brilliant, heavenly bedies between
the sixth and seventh magnitude are alse discernible by the
"naked eye. The centrast due te the apparent extinctien and
sapparitien ef the smallest stars,a phenemenen due te their
twmklmg, allews ef their being mementarily perceived,

especially by the parts ef the retina a little te ene side of :

the direct peint ef fermatien ef the image, as these parts
are usually mere sensitive en acceunt ef their net being ner-
mally used fer visual purpeses. Under these cenditions,
persens whese sight has beceme acute threugh repeated eb-
servatiens are able te see, in the entire heavens, semec eleven
theusand stars, this aggregate having been determined by
the astrenemers Heis, at Munster, and Geuld, at Cerdeva.
It is erdinarily pessible te see six stars in the Pleiades;
seme peeple can distinguish seven.
Denning at Bristel saw thirteen, and Meestlin, Kepler’s pre-
cepter, saw feurteen. Mr. Heis pessesses beth the qualities
of delicate visien abeve neted in a remarkable degree.

Uranus, with the unassisted eye.

of 77 of the GreatBear, and alsetheserelativelydistant 6’ 30"
knewn as @ in Capricernus. When the sky is very clear, he

has reselved w of the Scerpien, § ef the Lyre, and ¢ of the;

same censtcllatien, of which the stars are distant but 3’ 27".

There are, hewever, well knewn cases of evenmere wen-
derful feats of visien. The difficulty of perceiving the satel-
lites of Jupiter is enermeus because of the great brilliancy
of the planet and the nearness of the satellites. The first of
the latter is distant but twe and a quarter minutes, and the
feurth nine minutes and three quarters, They vary in bril-
liancy frem scventh magnitude dewnward, se that in any
,event they are radically invisible te the average naked eye.

| The third satellite is the largest and Wrightest, and hence |
this ene is mest frequently seen, altheugh Heis, with all his

wenderful pewers, has never accemplished its perceptien.
Jacob, hewever, saw it at Madras, and Buffham and Masen

-in England. Boyd saw beth the secend and third satellites neted—is perhaps the mest interesting.

separate and distinct in 1860, and Denning perceived the

planet Scheen, a tailer ef Breslau, perceived the first and
“third satellites at the time of their greatestelengatien. These

perceptien ef very small ebjects, er of separating these
nearly appreximated witheutthe images beceming cenfused
Dr. Carpenter states that the smallest
particle of a white substance distinguishable by the naked-

In general, in erder te distinguish clearly a dark ebject -

Heis has ceunted ten, .

In!
full sunlight he has perceived Venus,Jupiter, and Mercury; |
and at night, when the meen was absent, he saw Vesta and ;
Se clear is his sight that
he is at all times akle te separate the twe neighbering stars:

|Parker when a child in Chili, and ence by AMbé André, in

1868, in France. The Abbé saw the crescent when it sub-
tended an angle of but fifty secends.
A ————————————
TRANCE.

Whether his particular theeries and epiniens de er de net

held strictly cerrect when gauged by mere extended future
investigatien, Dr. Geerge M. Beard, ef this city, is deing
capital werk in directing the light ef purely scientific in-
quiry upen that hest ef psychelegical delusiens, which ec-
cupy a vaguely defined suppesitieus berderland of scicnce.
It is hard newadays fer any thinking persen te view with
equanimity the miserable deceptiens which are impesed, net
upen the ebvieusly ignerant, but apparently upen the mest
enlightened pertien ef the cemmunity. Cellege prefessers,
te whom we look fer the careful training of yeung minds
have lent themselves te the serieus censideratien ef the ab-
surd perfermances of a self-styled mind reader. A persen of
merbid intellect was recently enabled in this city te inflict a
reem full ef sensible peeple with a lecture replete with the
_prefeundest nensense, threugh the whelesale publicatien of
“an invitatien apparently signed by seme of eur feremest
citizens. Blue glass panes, detting the windews ef sceres
of the finest mansiens, attest the fact that a pepular delu-
sien is by ne meanscenfined te the presumakbly educated.
"““The eutceme of twe theusand years of human learning
 since the feundatien ef the science of legic by Aristetle,” says
Dr. Beard, ‘“is that the Encyclopedia Britannica, in its latest
-editien, regards it as an epen questien whether ghests ap-
pear.” Inshert, even if the majerity ef peeple de net al-
selutely acquiesce in a medern ferm ef superstitien er delu-
sien, they declare with Emersen that all these claims are
mysteries of which a wise man weuld prefer te be ignerant.
Credulity, then, en ene hand, ignerance en the ether,
whether sclf-impescd er net: these are the mental states,
which generate a third, wherein a reasening being bids fare-
well te his reasen, wherein a legical mind becemesillegical,
and deult, surmise, and deceptien reign unchecked.
i Dr. Beard has made an especial study ef the symptems
cennected with the nerveus system, whereen are based the
superstitiens knewn as mesmerism, animal magnetism, hyp-
netism, etc. As the result of his investigatiens, he pre-
peunds the theery that ¢ trance is a functienal disease of the
nerveus system, in which the cerebral activity is cencen-
trated in seme limited regien of the brain, with suspensien
of the activity of therest of the brain and censequent less
!of velitien.” Frem this hypethesis, he deduces explana-
I'tiens of all the varieus phenemena which have been as-
cribed te the causes abeve detailed. Fer the sake of cenve-
nience, trance is divided intefeur varieties: the spentaneeus,
the self-induced, the emetienal, and the intellectual trar.ce.
A typical ferm ef the first is natural semnambulism er
sleep-walking, in which, ¢“the cerebral equilibrium being
spentaneeusly disturbed threugh the subjective actien ef
dreams, the subject, under the deminien ef a restricted re-
gien of the brain, the activity ef the rest of the brain eeing
suspended, runs and walks abeut like an automaten. Under
self-induced trance are cemprised these cases where the sul-
ject can bring himself inte this state at will, either suddenly
or gradually. This can e accemplished by lew living, ap-
preaching nearly te starvatien. Emetienal trance, which in-
cludes by far thelarger number of cases, may be induced by
| fear, reverence,wender, or expectatien, exerted te sucha de-
gree that the activity ef the brain is suspended, while these
emetiens are abnermally active, and censequently the will
i leses centrel and the subject acts autematically in respense
- te external er internal suggestion, deing the very things he
~wishes te aveid deing, and being unable te de what he de-
sires. It is of ne censequence in what manner this trance
is preduced; it is purely subjective, and depends whelly
-upen the emetions of the subject. The mesmeric eperater
or medium has really nething te de with the physical effect
preduced; it is enly necessary that the subject believe in
him. Te intellectual trance beleng the extreme cases of ab-
sent-mindedness. A large pertien ef the brain is active,
and, until areused, is insensidle te surreundings and re-
spends autematically te external suggestiens er influences.

We cannet here fellew Dr. Beard in detail threugh all
the phenomena of trance te which he shews that his theery
"can be fitted. Seme of his explanatiens are exceedingly in-

genieus, and merit study; and the simple simile, which he
effers te realize his distinctien Metween sleep, trance,
death, and nermal waking state, is quite happy. “ When all
the burners of a chandelier are fully lighted,” he says, “ that
is the nermal waking state; when all ef the lurners are
turned dewn lew but net turned eut entirely, that is erdi-
nary sleep; if I turn eut entirely all the burners excel:t ene,
“and that ene, as eften happens, flames all the mere brightly
‘frem increased pressure, that is trance; if all the burners are
turned eut entirely and permanently, that is death.”

The applicatien of the hypethesis te the singular phenem-
‘enen ef deuble life—cases of which we have repeatedly
In trance there is
prebably always censcieusness at the time; but it is net al-
On awaking,
the dreams fade; but en resuming the trance state, the ex-
alted functienal activity ef the regien ef the brain in which

1
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te Jupiter.
Prebably the mest difficult feat of all recerded dene by |

| human sight is the perceiving ef the crescent of Venus. This | en an independent trance life.

impressiens of the previeus attack ef trance, fergetten dur-
ing the intervening nermal state. Thus the subject carries
On returning te the nermal
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te enable the subject te recall trance experience, but quite
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sufficient te enable him te recellect his nermal feelings.
Thus heleads twe independent lives.

The direct censequence ef Dr. Beard’s theery is thatit
tends te reduce all such delusiens as clairveyance, spiritual-
ism, etc., te ene cemmen basis ef scientific hypethesis; but
the indirect censequence seems te us te be fraught with
much graver interest te seciety. The enly deductien te be
drawn is that there is mereevidence of the irrespensibility
of humanity, further preof ef anether state when man may
be but an autematen. Last week we breught ferward cem-
petent medical evidence te preve that a drunken man is as
irrespensible as a lunatic. Here again is expert testimeny te
the effect that, under a hest ef ether cenditiens, a persen may
beceme unaware of his ewn acts. If fear and excitement |
are pewerful exciting causes fer trance, and the persen in
the trance er near the trance state receives erreneeusimpres-
siens, wherein is the value of evidences by eye-witnesses of

crimes cemmitted under circumstances of great fear er ex-
citement? Testimeny as te sudden accidents might be sim- |
ilarlyviewed with deubt; yet en the ether hand, if we admit |
irrespensibility in the entranced persen, hew are we te guard |
eurselves against deceptien? fer, as Dr. Beard says, “neth-|
ing is easier te ceunterfeit, after slight practice, than the
early physical symptems ef trance.” We cannet but agree
witheur auther in the view that the day fer the examina-
tien of thissubject by the average individual has gene by,
and that the enly reliable infermant is the medical expert.
We de net send cemmittees of lawyers and clergymente ex-
amine peculiarities in censtructien ef buildings; hew much
less legical is it te ask them te cemprehend the hidden phe-
nemena of brain censtructien? We need semething mere
than a repert of what trustwerthy men think they see; and
that semething is the testimeny of experts whe leek te
causes and net te mere visible effects.

et ———————————

THE BANIAN TREE

Of the remarkable phases of vegetable grewth, that ef the
banian tree is certainly the mest astenishing. We have
mere than ene running plant, which, like the wild straw-
berry, spreads areund a central stem by dipping inte earth
its distant branches, and thus establishing subsidiary centers;
and in the mangreve ef eur seuthern sheres we may see a
tree, of censiderable height, drepping frem elevated limbs a
number of whip-like reets which penetrate the greund,
often threugh a feet er mere of water; then, reversing their
circulatien, they beceme true stems, capable of maintaining
themselves when separated frem the parent steck. But,
even with these illustratiens befere us, it is hard te realize
the appearance and life cenditiens ef a wide-spreading cem-
munal ferest, the cennected eutgrewth ef a single tree.

The anemaleus physielegy ef a mangreve er banian reet
sttm we have never seen described. Hew is it that its
character is se cempletely reversed? At first its grewth is
dewnward, by a true reet-like increase of cell structure at
its free end. It remains perfectly cylindrical threugheut,
witheut the slightest variatien in diameter, until it branches
in the greund. Up te this peint its circulatien is dewn-
ward frem the parent stem: but new all is changed. It
ceaseste be areet, and becemes a stem, grewing and sup-
plying its branches with sap like a tree trunk ef erdinary
grewth.

The banian adds anether strange peculiarity, namely, that
it rarely spreuts frem the greund, the crewn of a palm being
usually its starting place. The banian seed is drepped by |
seme bird inte the frend, er upper cluster ef lcaves of the
palm, and, spreuting there takes reet within the palm: this
cemmenly when the palm is in its infancy. The palm grews
upward, an unbranching celumn. The banian spreads eut-
ward and begins te send its reet stalks dewnward frem its
branches; net diverted twigs, but special grewths, true
aerial reets. With this exceptien, Milten enly describes
witheut exaggeratien, when he writes of this tree as

* Branchingse bread along that inthe greund
Thebendingtwigs take reet, and daughters grew
About the methertree, a pillared shade
High ever-arched, with echeing walksbetween.”

Meantime the palm is pushing upward, embraced by the
descending banian sheets, which beceme se interlaced in
ceurse of timethat the trunk ef the palm is whelly cencealed.
At this stage appearance flatly centradicts reality; the palm
seems te be grewing frem the heart of the banian, as theugh
a date seed had taken roet in the banian tep. Pessibly the
curieus Hindee custem ef marrying trees of different species
had its erigin in, er was suggested by, these natural uniens.

The banian (ficus Indica) is ene of the great natural family
the urtsicacess, te which eur familiar stinging nettle alse be-
lengs. It ears a small red fig er berry, which in times of
famine has afferded feed fer theusands. An instance ef
the vast extent ef ceuntry which may be cevered by a single-
tree banian greve is furnished by the island ef Nerbudda,
which is entirely cevered by ene tree. A censiderable per-
tien of the island and the greve grewing upen it has been
washed away by river fleeds during recent years; but eneugh
remains te make ene ef the neblest grevesin the werld.
The natives beast that it ence afferded shelter for u treep of
10,000 herses. Anether extensive banian ferest—all parts
of ene tree—eccurs in the district of Beerbheem, in Bengal.
It cevers ‘‘an immense extent of ceuntry,” and evershadews
mere than feur hundred temples.

The bride of the banian, in the ceremeny abeve alluded te,
usually the sacred peepul, er be-tree (ficus religiosa). It is
ene of the latter that inspires such widespread reverence
among Thibetianand other Buddhists, frem the circumstance

Scientific dmerican,

that its leaves bear well marked characters in their sacred
language. That these characters are net the werk ef the

lished. A ceuple of French missienaries whe were per-
mitted te examine the tree repert their inability te discever
the least sign ef art in these mysterieus—and te the Buddhists
miraculeus—markings.  ‘“We examined,” they write,
‘“ everything with the clesest attentien, in erder te detect
seme trace eof trickery, but we ceuld discern nothing ef the
sert; and the perspiratien abselutely trickled dewn eur faces
under the influence of the sensatiens which this mest amaz-
ing spectacle created.”

The mental attitude of these perspiring missienaries, when
breught face te face with an alleged miracle that bere ne
evidence of trickery, is instructive. That the markings
ceuld be natural seems net te have eccurred te them. Dr.
Heeker, frem his familiarity with Nature in India, was able
te explain the miracle effhand with the single werd ¢ in-
sects ”

VOLPICELLI'S NEW THEORY OF ELECTRO-STATIC

INDUCTION.

An insulated cenducter charged with either kind ef elec-
tricity acts en bedies in a natural state placed near it in a
manner analegeus te that ef the actien ef a magnct en seft
iren, that is, it decempeses the neutral fluid, attracting the
eppesite and repelling the like kind ef electricity. The ac-
tien thus exerted is said te take place by influence er induc-
tien. ‘The usual apparatus fer demenstrating this hypethe-

| sis is a brass cylinder placed en an insulated suppert and pre-

vided at its extremities, er at varieus peints aleng its length,
with pith balls suspended by linen threads. If this arrange-
ment be placed near an insulated cenducter charged with
either kind ef electricity, the natural fluid ef the cylinder is
suppesed te be decempesed, and free electricity is develeped
at each end, when beth pith balls there lecated will diverge.
The electricity of eppesite character te that ef the cenduc-
ter geeste the end ef the cylinder nearest that cenducter,
while electricity of the same kind as the cenducter secks
the further extremity. There is a peint en the cylinder
where ne divergence ef the pith balls eccurs, and this is
termed the neutral peint.

This hypethesis was, seme thirty years age, attacked by
Melleni, whe asserted that the imaginary electric fluid was
net separated inte its pesitive and negativc cempenents, but
that beth ef the latter existed all ever the cylinder, altheugh,
in peint ef quantity, there was mere negative fluid en the end
nearest the pesitive coenducter and mere pesitive fluid en the
eppesite extremity. The difference between Melleni’s theery
and that first neted will be clear frem the annexed engrav-

ings. If the inducing seurce, ¢, Fig. 1, is pesitively electri-
Fig. 1.
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fied, all the negative fluid ef the cylinder, A B, according
te the eld hypethesis, gees te a m b, and all the pesitive fluid
te @ n b, @ b being the neutral peint. Melleni’s idea is ex-
emplitied in Fiz. 2, where beth kinds ef clectricity exist in
seme degree ever the entire cylinder. Melleni had scarcely
mere than reached a definite cenclusien en this subject when

Fig. 2.

he died; but his werk was taken up by M. Velpicelli, whe
fer seme twenty years has pursued the necessary investiga-
tiens, and has recently anneunced cenclusiens centirming
these of their eriginal enunciater.

M. Velpicelli’s apparatus censists of a large glass tube, 70
inches leng, terminated by metallic armatures, and centain-

Fig.

ing a dry pile cempesed ef 24,000 disks clesely packed te-
gether and cevered with a layer of cepper en ene face and
of peroxide eof manganese on the ether (Fig. 8). This bat
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tery werks unifermly fer several menths, and is a censtant
seurce of electricity. The bedy en which the induced elec-

! priests whe have charge of the tree seems te be well estab-tricity is develeped is an erdinary glass cylinder, perfectly

| iselated by threads ef raw silk, by which it is suspended in
| the cretches of a suppert (Fig. 4). The electricity rendered
| free by inductien is taken en the cylinder by means ef a little
preef plane, which merits aspecial descriptien; fer the suc-
|cess of the experiments is largely dependent upen the excel-
lence of the instruments used and the care with which all
| pessible causes of errer are aveided. The plane is cem-
| pescd eof twe small disks ef cepper, 0-35 inch in diameter,
| separated by a thin layer of insulating varnish. One of these
| disks is in cemmunicatien with the seil by means ef a me-
| tallic red which is held in the hand. The ether disk is fixed
te a metallic red terminating in an ivery ball, which slides
| freely in an opening situated in the middle of the first disk
/and in an eyelet carried by an annexed arm. In erder te use
| the device, the twe disks are breught inte centact, and the
mevable disk is placed en the cylinder. The free electricity
en the surface eof the latter cendenses en the disk, and
may be transperted te a distance, as, fer example, upen the
exterier armature of an electrescepe, situated far eneugh
away frem the dry pile net te be influenced by it. M. Vel-
picelli alse uses a preef plane censisting simply ef a pin
head. A pertien ef the end ef the pin is cuteff, and the
rest inserted ina kneb ef sealing wax at the end ef a metal
handle. A Bohnenberger electrescepe, centaining impreve-
ments devised by M. Velpicelli, is alse used. The twe
| plates, tewards which the gold leaves, D, are attracted when
the exterier armature, A, is electrified, are supperted oy twe
glass celumns centaining dry pilcs analageus te these eof the
large inducing cylinder (Fig. 5). This electrescepe has

o

Fig.

great sensibility.
micrescepe.

In erder te make the experiments, the insulated cylinder
is preperly placed in view by the clectric seurce. It hecemes
electrified by inductien. The free electricity en the cylin-
der is cellected by the proef plane; and with the charge
plane the electrescepe is teuched. The follewing phenem-
ena then appear:

It might be termed a kind ef electrical

1. The free electricity feund en the pertien of the cylinder
nearest the electric seurce is of the same character as that ef
the latter.  This is diametrically eppesite, of ceurse, te
the assertion of the eold theery. The experiment may be re-
peated five er six times successively.

2. If the cylinder be placed in cemmunicatien with the
seil, se that the free electricity is allewed te escape, and the
experiment with the preef plane be again tried, ne sign ef
electricity is manifest.

3. If the cylinder be meved away frem the electric seurce,
se that the influence of the latter is diminished, and the
preef plane be applied, the electrescepe te which the latter
is teuched indicates an electricity of eppesite character te
that ef the inducing bedy.

M. Velpicelli sums up the result ef his investigatiens as
fellews: ‘“ Upen an insulated cenducter submitted te the in-
fiuence of an electrified bedy, electricity of eppesite name
pesscsses ne petential. It is feund in greatest quantity at
the end eof the cenducter nearest the electrified bedy, and di-
minishes tewards the eppesite end. Electricity ef the same
name as that of the electrified bedy is feund at all peints en
the insulated cenducter, the end nearest the electrified
seurce net excepted. It increases as it appreaches the ether
extremity, and is always free.” We extract eur engravings
frem Lo Nature.

— v oe—

A New Projectile,

Mr. W. H. Lewis, a Welsh gentleman, ef Hafed, near
Swansea, has invented a new engine of warfare, which will
be likely te attract censiderable attentien. It censistsef a
cannen, se arranged as te discharge a sharp swerd-blade
cresswise in the directien ef the enemy, the knife er cutter
being se peised in its career threugh the air as te cever the
whele space ina lengitudinal directien described by the
blade itself. An 8-inch ball weuld carry aswerd 14 feet in
length 600 yards, literally mewing dewn every human ob-
stacle in its path.
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