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than its strict scientiflo sense, and have not attempted to dis.
criminate 1,etween the effects produced by thermal, luminons
and actinie rays, ail of which are contained in ordinary sunlight.
They cail attention to this fact because their adoption of the.
word "dphotophone" has beeu construed to imply that they
believed the audible effects discuvered by them to be entirely
due to the action of luminous rays. They disclaim such res-
tricted interpretation, and expiain their meaning by quoting a
paragraph from their previous paper on the photoplione, in
wbich they say: "lAit hougli affects are produced, as aboya
showii, by borins of radiant energy wbich are invisible, we have
ns med tha apparatus for the production and reproduction of
sonind in this way, the «'photophone,' because an ordinary beam
of light contains the iays whicli are operative." To avoid future
mieunderstandings ou this point, they have now deided to
adiopt the terni Ilra<liophone," a terma signifying an apparatu4
for the production of' souind by any form of radiant energy, and
lintit the words "lthermophone," " 1photophone" and "lactino.
phone" to apparatus for the production of sound by thermal,
luminous and actiuîc rays respectively.

To determine the etfects produced by the different forais of
radiant energy, Messrs. Bell and Taintor devised the form of
aliparatus sbowm iri Fig. 7. A bearu of bunliglit reflq'cted from
a heliostat A, is refracted throngh an achromatic lens B, su as to
formn an image of the suni on the suit C, then passes through a
second lens D, and through the bisuiphide of carbon prismn E,
forming a spectrum of great intensity upon a screen behind the
prism. When this is properly focussed, tbe disk interrupter F
is turned with sufficient rapidity to give 500 or 600 interrupt-
ions par iecond, and the spactrum is axplored with the receiver
G. With this arrangement and a lampblack receivar, sounds
were heard in every part of the visible spectrum (axcept in the
extrema haif of the violet), aud also in the ultra-red. The sounds
increased iii interisity as the receiver was removed fromi the
violet towards the red, and reached a luaximan far out iii the
nltra-red. By varying the substance iii the receiver ditferent re-
suits were obtained, which it 'would uinduly extend this article
to repro(luce. We will simnply note the conclusion that was
drawn front the experimients, as follows: The nature of the rays
that 1 )rodlîced sonorous elfects in différent subtances depcuds
uponi the nature of the substtances that are exposed to the beamn,
and the soummds are iii every case due to those rays of the spec-
trnm that are absorbed by the body.

These experinuemîts suggested the idea of cunstructing an ap-
paratus for sp)cetruui analysis, to which they give the naine of
49spIectroplione," which is showîî in Fig. 8. Tite eye-piece of a
conimon spectroscope is removed, and sensitive substances are
placed iii the local point of the instrument bchind ant opaque
diaphragma containing a slit. These commrunicate with the ear
by mneans of a hearing-tube. For the purpose of exantiiing the
absorption spectra of bodies iii those portions of the spectruin
timat are invisible, this instrument will doubtless prove a valu-
able accessory to the spectroscope. When a rapidly interrupted
beamîî of light is passed througli any subtance whose absorption
spectrum is tb be exaiuied, bauds of sound and silence are ob-
served on exploring the spectrum, the sulent positions correspond-
ing to the absorptions bands. The ear canuot of course compete
with the eye iii accuracy iii examining the visible portions of
the spectrui ; but for the detection of absorption bauds iii the
invisible partq of the spectruin beyond the red, it promises to
be ant invaluable adjunet to the spectroscope.

For the engravings illustrating this article, we acknow-
ledge ur obligations to the Journal of thc Franklini Institate.

HIGH EXPLOSIVES.

DYNAMITrE OR (lIANT POWDER.

No better illustration ean be given of this material than by
repeating Alfred Nobel'a, the iuventor's, own descriptive words,
which are as tollows:

"dMy invention relates to a new and useful combination or
mixture of nitro-glycerine witli some absorbent substance, where-
by the condition of the nitru-glycerine is s0 modified as to
render the reaultiug explosive comnpound more practically use-
fui and effective as an explosive, aud far more sate and converni-
exit for handlmug, storage and transportation than nitro-glycarine
in its oidinary condition as a liquid. The invention consista in
cornbining or mixing with nitro-glycerine sorte porous or ab-
Forbent substance, which, beingz free front any quality which will
cause it to de compose, destroy or injure the nitro-glycerine,
forins, in combination with it, an explosive compound poussing

certain marked prorterties of great practicai utility, which not
ouly increases its efficieucy, but also obviates m îu-iy o! the serious
practical objections to the employment of nitro-glycerine as an
explosive. Some of the pecu.iar propertips of this mixture
will ha briefly stated :Nitro-,glycerine bing a liquid, it is uqu-
ally necessary in explodiug it as au explosive for biasting pur.
poses, to plaee it in casas or cartridges formned of papar, matai,
or other substance, which must, of colirse, be of somcwhat
a4maller diameter than the bore holes, as, if not su enciosed, the
nitro-glycerine would permeate the seams of the rock, and prove
highly daugerous to the miner, oit account of its liability to ex-
plode in subsequent drillings but by means of my invention,
the nitro-glycerine, being held in combination with tia poroîls
or absorbent substance with which it is mixped, sud then agsum-
ing the altered forin of a powder or paste remains in the bore
hole in which it is placed, without leakiti( through the seama
ut the rock. Anothar advantage over liqîi il nitro.glyeerine is,
that this mixture can be made to fill the bore hole more ciosely
than a Partridge case will, owing tu the irregularities ofthe shape
of the hola, which ýreatly increases its eticiency. Titîe liability
of fiuid nitro-glycarine to accidlentai expiosioi. fronmt agitationi or
concussion reuders its hiandiing aud transportation very dan-
gerous. This danger is, however, almnost cntirelv obviated by
the use of the compourid, beciauge, whetn mixed witb a suitabie
absorbent the nitro-glycerine is far less sensitive to shocks thanl
when iu a liquid condition, su it may be handled. in mass aither
louse or in packages with impnnity. This invention then, con-
sista in mixing liquid nitro-glycerine wjtlî soîne solid substance,
which will absorb and retain a suflicient amiount of nitro-gly-
carmne to forin au efficient explosive. The substance which is
believed to ba the hast adapted for this purpose is a kinid of sili-
cious earth folnd in varions parts of the globe, sud kuown by
the varions names o! silicious mari, tripoli, rotten stone, kiesel-
guhir. Tite peculiar variety of titi.; mnaterial haest Suited for titis
lor this use is hongn.ubas a low specihec gravity anti great
absorbent capacity, anti is generaliy comiposed of the remains of
infusonsa. So great is tie Zabsorbent cipacity of this infusons1l
eartiî, that, when iii a jtulverized conditior, it wili take up three
tintes its own weight of Iiquid nitro-glycerine, ant. stili. ratai!'
the furm of a powder. Ottier porous substances, aven thouigh.
thay have less absorbent capacîty mnay bc used, but in this case
the explosive strength of the puwder wiil be dimiisihed, owiug
to the smailer proportion uf nitro-glycerine containel thereiln.
Chalk, for example, wiil ahsorb about 15%~ of nitro-glycerine sud
retaîn its powdlerad condition ; anti porotus charcoal, aîthough
of greater absorbent capacity, has less elasticity of particles, 540
that nitro-glycerine is apt tu squeteze ont of it. .Any of the vari-
ons vegetabies or minerai substance,; susceptible or pulvenization
or cumminutiom, sud which will retain nitro-glycerine by ab-
sorption, may be substituted for intusorial earth. The relative
proportion of the ingredients used iii makitng this non-explosive
compound will vary according to the absorbent capacity ut the
substance mixedl witb the nitro-glycerine, it beiug preferabie in
ail cases-sud this is the ouly limit-to use so mach uniy of the
liquid nitro-glycenine as the absorbent substance wiil retain
without liabiiity to eubsoquent sepa-ration hy compresiomi or
leakage. Where the absorbent used in s poivdered condition is
infusorial earth, a thin paste or semi-tluid condition of the mix-
ture is to be avoided."

idThe method uo' manufacturiug this explosive comupouud with
infusorial earth is as follows :

IdTtie earth being thoroughly dried sud pîmiverizad, is piaced
in any suitabla vessaI, and the nitro-glycerine is theu graduallY
iutroduced, and thoroughiy mixed with the powdered earth,
which is effacted either by stirrnimg with the naked hand or by
means of auy suitable woodea instrument, worked aither by ma-
chinery or by hand. Wbiere infusonial earth is used, the pro-
portions mmay be conveniently varied, from 60 parts by weight
of liquid nitru-glycerine sud 40 parts by weight of infusons1l
earth, to 78 parts by weight of nitro-glycenine sud 22 parts by
weight of infusoriai earth; the former proportions forming, at
ordinary temperatures, a dry, puiveruileut mass, sud the latter Il
pasty mixture. Let it ha here ohserved, that the explosive force
of the mixture is iucraasad when a langer proportion of nitro,
giyeerime is employed, aud that, wheii tae mixture is to be UsOd
ini s cold climate, a larger qnaiatity of nitro-glycene may hO
safaly emFloyed than when it is to be exposed to a warner at-
moaphera.

"lFor ordinary practical purposes a mixture of 75 5parts by
weight of nitro-glycerine, sud 25 parts by weight of infusons1l
earth, givas a powder sufflciently dry at ordinary temperatures
and which is susceptible of compression to a specific gravity
early equal to that of pure nitro- glycerine. Whan the In'
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