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PRODUCTION 0F SOUND BY RADIANT HEAT.
Since the recent puhliications relatihrg to the rAimarkable ex-

Periments of Messrs. Bell and Taintor, which led to the con-
8trUlCtion of the photophone, by wisich it wvas dernonstrated that
oulitd could be transmiitted by a beam of light, these gentlemen

have' continued their researches in the investigation of photo-
Phonie phenoniena, aud have greatly extended our knowledge.

At the time of' puhlishing his accounit of the photophone,
Prof. Bell auuouuiced the fact that thin îiisks of verv many dif-
ferent substances emitted sounids wheu exposed to thie action of
a.rapidiy iuterrupted beaiu of sunlight. This led to the suspi-
cion that sonoroustuess un(ler sucb circumrstances was a general
Property of ail inatter. The correctuess of this generalization
'Vas subseqiuently fully verified. Iu the first experiments which
led to this concèlusion, tise substances tested were placed in a
test tube, the mouth of which wvas connected with a rubber
tube. the further ensd of which was held to the ear, aud the in-
termitted heam of light then focussed upon the substance in the
trIbe Wjth this (levice excellent sonorous efi'ects were ohtained
fromil crystaîs of bichromate of potassa, crystals of suiphate of
cOpper, and from tobacco smoke. These experiments, which
"'ere made by Prof. Bell1 in Paris, were afterwards repeated and
greatly extended iii Washington by Mr. Taintor, with the modi-
fed apparatus slsown in Fig. 1. lu tisis, the materials experi-
Illented on werc enciosed in a contical cavity of hrauss, closed hy
a flat plate of glass. A brass tube leading into the cavitv
Served for conîsection with the hearing tube. 4DWith this appara.
tus Mr. Tainter examined the '«anorous properties of a vast nuin-
ber of substances, and fonnd that cotton wool, worsted, silk, and
fibrous Ibaterils geiieriliy, prodnced manch louder soauds than
hard, rigid bodies like crystals, or diaphragmns such as had
hitherto heen, used. Ftirthermoxfe, it was found that the darkest
Shades of silk and wor8ted produced the best affects. This
Observation suggested the trial of ianspblack. A piece of smoked
glass hield in the intermittent beamn of sunlight, witl the lamp.
black surface towards the sun, produced a sonnd loud enough to
be heard witl attention in any pnrt of the rons.

Ilese exi)erilnents were repeated and verified by Mr. Bell on
his returu fromn Paris. By smoking the interior of the conical
cavity of Fig. 1, and exposîng it to the intermittent baam, wîtb
the glass lip in psosition, hie foutnd the sound produced to, be s0
loud as to be actuaily painful to an ear piaced closely against the
bearitig tube. Thet soninds becanse rauch louder, howaver, wben
8Onte smoioked wire garize was piaced iu tise receiver. These ex-
traordîîsary results suggested the possibility titat tise substances
Which showed niarked sonorous 1îrojterties tnder the infltuence of
Intermittent sufflighit, inight be capable of reproffncing the
8ounds of articulate speech tunder the action of an undulatory
bemn used witis the photophone. lise experiments made to
verify thls suggestion succeeded with lampbi)ackç.

F'ig. 2 illustrate.s tise modte is whici the experiment was
0Osducted. A representq the diaphragmn of tise transmaitter, and
B the lainpblack receiver with hearing tube. Words and sen-
tences spokan iiito the transusitter iii a iow toue of voice, were
fesUnd to be, au-lihlv re1 «uodsced by tise lamphlack receiver at a

dsacbewpe tise speaker aud liearer of 130 feet. It lias not
Yet 1

esdeteiniieil at wilat distance audlible effects enould he
tranSssitted( witis titis arrngemnett of apparatus, as muel diffi-
City WS,5 ex 1 serieiîc4,d iii tise above cxperiment lu keeping the
li git Steadily dirt'tted oit tise necoiver. Tise expprinnenit proved,
t5oeet, 4veond question itat iampliack couid be successfniiy
usiîioye.1 is 'the. anticuiatintg photopthone iu place of thc electri.
alt receiver hitîserto enit1îoved.

Fig. 3 shows an ilgenious devico empioyed hy these experi-
tuentaers for ini,.rrul)tiig a beami ofmuniligisI for produting distant
ffreets witbouit the use 01i lensea. Tsvo similar perforated disks

are ep o noe f)f whicls is tapidiy rotatedl, whiie the other
temausiationar A parabolie refiector is iised asi a reeiver,

111thef oc.3of hih i pace aglass vesse1 A contaixsiug iamip.
black Or other Qenitive substance suad to ths s l cors npetedl the
bearing tube. lise beam oif light is interrupted by its passage
through the two si ,ttedl disks sisown at B.

The getneral conclusions arrived at front a great number of ex-
penn-sent5 witis boiid sulistances, are that tise loudleat sounds are
Produced, frotu stsbstautces, in a loose, îborns, spouîgy condition,
a"dt "rou" tisose that have tise darkesî or most absorbent colors.
The gîtra! yving the hast effects are cotton wool, worsted,

f1sretaî5 3isaterialý generally, cork, sponge, platunnin, sud other
tuti in a sponsg condition andi iampblssck.

Prof. Bell explains the lougi, sonorous effects prodnced from
such substances as foliows: Taking tise case of ianplack as an
example, a substance which becomies heated by rays of ail refran-
gibility, hie considers a mass of this substance as a sont of sponge,
witb iLs pores filied with air instead of water. When a beam of
sunlighst fails upon this mass, the particies of iamphiack are
heated, and consequently expand, causing a contraction of the
ait sp-ýces among them. Undar such circumstainces a pulse of
air sbould be expeiled, as water is expelled by sutiden pres.xsre
sîpon a sponge. The force witl whicl thc air is expelled must
be greatly incressed by tise expansion of the air itself, due to
contact with the leated particias of lampblack. Wlen the
ligît is cînt off the converse process takes place-the lampbiack
particles cool and contract, thus anlarging the air spaces among
thein, ansd the eîîclosed air aiso beconses cool. Unîder these cir-
cunistauces a partial vacunun sisonld be forruset aînong the par-
ticies, andi the outside air wouid then ha absorbed as water is by
a sponge when the pressure of the baud is removeti. Ha
imagines that lu some sucli miuner as this a wave of condensa-
tion is started lu the atmosphcre eacl time a heam of sunlight
faits upon iamipblack, sud a wave of rarafaction is originated
wben the liglit is cnt off. We can thus understand, lie con-
cindes, how it is that a substance like lannpblack produces in-
tense sonorous vibrations in tise surroundiisg air, whiie, at the
sanie time, it conumunicates a very feebie vibration to the
diaphragin or solid bed upon wich it n'ests.

Ibis curions fact was4 indepeudentiy observed in Engiand by
Mr. Preece, sud it led him. to que stion wletber, in Messrs.
Bali's and laintor's experiments witl tisin diapîragnts, the
sonnsd heard was due to the vibration of tise disk or (as Prof.
Hughes had snggested> to the expansion sud contractiou of the
air in contact witl the disk conlinsaî lu the cavity behind tise
diaplragm. In lis paper read before the Rloyal Society on tisa
lOtis of Marcb, Mr. Preece descrihes experimens fromn which ha
dlaims to lave îîroved that tise effects are wboily (luc to the
vibrations of the confiucd air, sud that the disks do usot vibrata
at ail.

Prof. Bell disseuts froin this conclusion, aud bas apparentiy
deinonstratad tlat a reai vibratiosi of the diaphsragmn takeýs itlace
lu the casa of thin disks, inîiepensdeutiy of any expansiotn anti
contraction of the air coufinsed lis the cavity behunî the
diapîragin.

Contintuing their investigations, Meqsrs. Bell anti laintor
experinnted likewise with lituids atsd gases. The resuits ob-
taineti, howevcr, wera not very decided. Is the case of liquids,
tiha hast resnlts were obtaiued witis suliîtric ether, ammousa,
atumonia-snlphate of copper, writing insk, suiphate of indigo,
anti chioride of copper ;ansd lu the case of gases (which gave
better ressits thau liquiis>, the foiiowing vapors andi gises were
fouud to he highly sonoroîrs in the intermittent heani : Water
vapor, coal gas, sulpluric etler, aicohol, ammonia, amylena,
ethyl bromîde, diethylamine, inercury, lodine anti paroxide of
nîtrogaen. lhc loudest sounds wore obtaineti from, lodine sud
peroxide of nitrogen. Thee exporinsauts shsow tisat srounds,- are
produced hy the tlirect action of intermittent sunlight froin sub-
stances lu avery physical condition (solid, liquiti sud gaseousý),
ansi thc prohability is therefore very greatly increased tisat
sonoronssness uder such circuinstauces will ha founs to ha a uni-
versai property of matter.

Referring to thc photopione, Prof. BAI descrihes somne bighly
interesti ng ex parimants witl vîtrîcus sul)stan ces as substitintes
for Qeleninin lu electrical receivers. Fig. 4 reprosersts a torn of
.spiral ccii of tellurluin which gave soni)roîts etffscts wrsen cou-
usected lu circuit with a galvanic battery i0nti telaphone ansd ex-
posed to the action of an intermiîttent bmmi of suintliht, lise
very great molecular disturbance prodsnced lu iampblack by
the aetion of internmittent suiligt st, snggestel1 tise tlsotsglit that
it should irro luca a corr,-spu)nlsng distu' bancê lu an eiectnic
curreut passed througph it, lu wisicî case iamspbiack couil boecm-
pioyed lu place of seleniumn lu au ciectrucai ret-aiver. Tis
turneat ont to be the case, andt thc inmportanuce of' tise discovery
la very great, especiaily wheu tva con-iider tise expensc of sudsl
rare substances as selensini assd teilurjuin.

The forin of iamphlack cell whicts was fond moqt affective is
showu in Fig. 5. Silver is dcpossted upons a plate of glass, sud
a zigzag mune is tisen scratciseti titroi-gli tise filin as shwv us,
dividing tise surface into two portsoni isulated froîn
oue another aud haviug the foras of two connhs with interlocking
teeth. Badhis l attached to a screw-cap, so that thse ccli can
h. placed lus an electrical circuit wleu reqnsired. Ihe srfasie la
tIen smnoked uutil a good flilm of iampblack is obtaissei, filiing
tise, interstices betweeu thse teetl of the silver coinha. Wàeu
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