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Dr: Cahills Electrical Machine Creates
Musical Seund Without an Instrument
and Pufs Opera. Symphony and Rag- AT e s P R
-fime on Tap af the lelephone..ssmcma = e —e e e T e i
HHarmony Made fo Issue From Flow- e
-ers and Lights '

them, such usisavailable for all wiwd iostrumenta.. i
These ure mathemalically exuct und easily el
lyzad. It is necessary Lo study the violin by prec- |

Hnﬂé l‘r‘_:"mg certain mmb;nnl.iom af mrrlnht; l‘;.: i
nally spproaching the effect, guided
i:‘r. One ri:mtil:hn whe bLas practiced uili.ﬂu-.i E
omsly two vears has been nble to get an spproxd--| !
@ ITHEN u wonth i various private resi- blue Nash of wu vieetric spark occasioually ne- anfun of it, tat Lhe others, less well tﬂil:hlhfﬁ- }
denees in New York City it will be companies the click. Thea one realizes that here with the keybourd, cannot imitabs him. themn ! |
possible by ronching a switch or bnt- is only the impulse which starte the flowing of effects are produced they are recarded, tﬁ!
ton #imilar 10 thet by which vne Lizhts tha electric corrents which, pasting over a wire gradnally, as practice perfects lhﬂ‘f-’lm, i
B) Als clectric lamps to throw on a enr- like an ordipary telephone carrier, may procced can incroase the effectivensss of the mltrnla: /
seot of electricity and have issue frum & bundred yard: or & hundred milos befare being immeasnrably. When it is roalised that i
& spacnlly devised telephone the sweat straips translated into music, as the telephone receiver whole invention represents only fourteen yeays)
of & Chopmn waltz or a sonara by Lzt Or if trangiater an elecirie current imto sound. Then siner the idea was conceived and only four b
one’s taste prefers the ghter tein, he may have anil then only the first realisation comes that of artoal work on it in its present form, ans o
Herbert's “ Mlle. Modirte ” or “ The Red Mill * this is plectrie music, bet the conception i still readily see, knowing it multiplicity of dotadl, {fs
or plain raglime. At lunelieon or at dinner, or Yaguc, as are 5o many born of the magwe of won- complexity, why there is elill moch to be . T
during an evening's entertminment of friends, der-working electric forces. The waonder 15 that it has developed so far. ]
ane ruay switch on his cirenit and grei an honr'a ﬂlvan:hing the room for the source of the Duriug the many vieits of the ‘I'lﬂﬁ.l' ﬂ
smusic and then ewitch it off.  All at the cost of round, it ie found to proceed from the bank of JIr-leut the mumcians produced certaim o
20 cents. flowers in the centre, where, hidden in its dopths he pure ground tones slone were naed ta +
Within the past week there have been exposi- i* a horn, from the mouth of which issue the late the piping of & fife. A ground tope 28
“tons of the svstem in two prominent restan- full organ tones, a2 from a ehamber helow. And i | its first and senomd ls produced an spyi
mots. Ther were not the fiost demonstrativos, mgain from aborve one bears the musienl motes. 4R Err-ximnti-ﬁn of both the obos and the g-:
but were the initial installations of the svetem Looking closely at the Lhanging flower voses a « 8 orn. Omitting the first glrh-ll from this o
whareby diuner music is to be farnished to their tinr telephone recviver ean be scon, which, tha, i Limation Pl'l_‘rd'-:llxll an imitation of the 14
ons by the new elevincal instroment, the is singing forth its melodies in concert with tha 3 Emphasizing the ground tones abnormally prp-y;
il telhs rmoninn horn, notes that are cunght, amplified, and re- b duced the ‘cello, and so on through the gaammt- .'é
As yet the Calull svsten is furnishing music peated to the listeners balow. = of known musical instruments. To increase enfl
emdy intermittently. Tut its conduits are in- There is n suggestion of mage i it oll (hat T ! diminish the volume of a noto the tof 3
stailed, and through them run eabics which can lends color to ldﬁf wonder tmpression, but tho i introducing resistance through s simple rheostat ",
be tzpped and the =ervice installed in ar- pri- kernel is still misging. For all thet has been 3 iz coploved. By throwing the remstancs 04
vate Eﬁ exocily in the manner ome secures seen the music might be the reproduction of a A o and out of the circoit very rapidly the tr A
one’s eleetric light supply or ooe's telephone wonderfully versatile and sweet-toned phono- TIE TmmALEmanncos on \Taem She A effect is secured. So by various othar unﬂit-l.l'
service. It has pow only ome musical cirouit, graph. But it is not reproduction. On the con- devices the sound produced is affected and con- 4,
which must furnich all varictics of music—the Irary, it 1s the origioal production of music in a trolled. Thess mechanicel devices are being
heavy snd the Lightcr clasaics, dance musie, light simple tedephone receiver. The secret of what of sound wre suvwlanecusly made wod o intro- vus anvalvres in {he dynamos ench scparate constantly improved. ¥or instance, Dr. Cehill ws
ﬂile:. and other popular airs. And these are Tr!um the sounds is in the hidden chambers duce :h-_- other sounds in conjunction with (he P"m,]mm.ui“ 1“-.-..14_1_“1;]_ ﬂ'plu; .glul-:t shafts mn;i :'\-_l"“;;’l at .-..,-,.ﬁk an nd!m:._rh.!m;,"] wh:,;h :1]]_ untomat- |
only fornished from L2:30 to € o'clock st the . pure O spord to tho notes of n seulc. Oune is arrang ically swell gnd diminish a note by inceeasing
lencheon hour aml from 6 to A al dinper. Soan, These rerve, however, to intansify the mys- It is o well-known Tact in music, bul a fact t.£ produca B flat, ansther O, another T, sud so and decrvmsing the pressure on the key. :
bowerer, when other kevboards are installed, tery. Directly below the auditorium is o grest often overlooked, that a note has three clmrac- ou—E, E flat, F, G, and A, Omn vach shaft wre Ta show how casy it is to introduce the music "
there will be & separate circwit for each rariety room, where is located an arrangeinuni of wirea teristics—volime or intengity, pitel, snd guality eightorn armalures, n:ra:!.guﬂ wilh teeth to pro- in any cirenit u most interesting novel axpari-'
of muric, sc that the subseriber can take his such as i eecn in » telephone exchange, viewing or finibre. The vealume is determined Ly the dnce, 4, 8, 8, 10, 12, 14, 16, 20, 24, 28, 32, 40, 48, ment was made at the Calul! plant. There was
ehoire aml switch on the ome he lists  Then it a gwitrhboard from bebind. Here is board after violence ar force of the vilwations, the jhtch de- 56, 64, B0, 86, 128 alternations. Ome shaft has an ondinary arc light there. From carbon to |
will provide musie for twenty-four hours in every board, banked with wires, and the same click of pends on the number of vibrations, #nd the an arrangemaont of five feﬁt!'l..l The shafts re- carbon #u clectric eurrent jumped, prod o
dav. At present limited fecilitios make this im- connpetions mede and broken that was suggest. quality uwpon the number of auxiliary tones— volve 745 times & minnte, which will produce al- the familiar flume of light. Ny ewitcling this ¥
possible. ed &t the kevboards abore is now heard intonsie overtonos, a8 they are calicl, On the relative ternabions ar vihralinnx when thecurrent reaches lamep into the musical eirouit while the mstre- 5
" Tiis intended to furmsh this service, as mach fied and unrestrained. Here 15 where the enr ii:"'“]"f t‘h"rﬁr"’““" tonca and the awertonos the diaphragm varying fm:n ipdoioniston i i ment was plaving. the orgen notes issned from
endl s little 4x one wisher to use, precisely s rents thrown on by the fouch of the keys sbove Ln]'.-em: t :-eﬂi. !Ioct. If the overtones are in cor- o seeond. The latter i= tw ) Liwtgn&“{;l m;:ln'_ betweon the carbons, oul of the very light itself. | |
electric light iz furnished, ot an apprommare are received and passed om to form musie. But in Jrescribed mathematical “"f""ir‘ to the ber possible to sscure from a nota of the ordi- The electric rmpulse started the ether 'ntgrl.tuag i1
cost of 20 cents am honr, Of eourse, thal is Dot how far a erv is this from music! gronm] tomed, harmonies are produced. If they nary piansforte. us o sounding bosrl as it passed Lhrough it, and .4}
true of restaurants. where mors than ane tole- As key after key is presscd above thero is the are rrequiar they cause anharmonics. It is in Now, hy having cach scparate dynamo con- the music was distinctly henrd. In theory this |:
phane i neces<arv to get the .h.n'[m and whare rhythmic eliek, followed intemuttt_'n!.tj' by = combinimg IH--.:-,:- grommel tupes and c;ﬂ»::toue-s pected with itx own kev on the 'i-'t‘j.-htmrﬂ..l it in prusie shoold have been 4,000 times louder than | i
s much srowter flow of power ia necded. Buot l'n].-'livri steccseion of hroken conncctions 23 5 run ?h“t Ui 1-1.]|.n.-_mr!nmm Vipgie with tllf.H."II!I}_ by J‘.\He'-rqhh‘: to throw that ﬂ-ﬂ}; i .l'I.w -|1r_r'u'.|'. that issuing frem the telaphane receivar—hot it 5 .'
m thie it padad rdi s is merformed. Below the hoards. in juxtanoss nmtating Uhe vivling Tor mstavee, T e the dif- and get its pore note. By pressing scveral keys i ik |
eren IDWF i grafad according te the consump- I8 periormed. v Hhe hOrvs, 0 JUEtepos frenlty of rhe welbarmonimm to mix thees vibra- or stope severnl aro thrown in at oncer.  Theso if one starts to e}l all the wonders of the tale -’
tion _.1|.I|.1:1:r-nf:. ien't it? tion, are machines that look like the conven- toey impulees before chey mach the semmding imlsen are mixed in the transtormer, and & re- ane at h!- -::i ‘rrt:ﬂ_” ek ity i
2 .rhk'rl:cﬂﬁ'n'll.. Elation of the telharmonie F.-mt tinal motor, but arc in vority  tone mixers, diaphrwsrm i order to produee the eombined piltant combinatinn note is heaml. That, in !‘mmztamlun. ; ‘:i:i.lkll “H ‘i-c?:me-"mneashnd
;:]rllit:rll:n: '““"]‘] Strect 5”%5;:““?- 12-.""? itlm};:'f:ui:ﬂrzi:‘f";l{e “.:":"]"FE' Fl:rmcﬂ ey "1"": eound. This is done by 1lie * tane wiver,” which brirf, in the simple arrangement of the whale '}_’;:l’ ﬁ:wﬁ_:: o ”'::' m;t:igl: '” ':w;_”:\e himeelf “i
v W TehRetn, conned arc made. eod % IMEETFILMETL. UL aven takes the varions separole curreots suppliv arhine, - kY e ;
cureenis set in wnlion. Buat the musie & male here the producer of music " not ta !-n_- foand. froom the indiviilnal d_—,limm,, r.",Lerr,r\l- ,.,L.ﬂn,"l'_{ ,”i rn-i-;-'hr, taventar and Tile aeeiriarde aie. Sk eilher by a visit !ﬂllhf_‘ (_'-.ln:H '|_|]!f|.:|T _etrrtlu umlnf r
PElt i I'lejlh"uf FECEIVEr In onc’s own These, foo, arc mere Lransmilters i The real eleetrival trunsfarmer. combines e anxiong to reproduce the violine Thers has been the several rafes (hat are inslulling i o provide
]l:"li'f e Imllr J'-c'_:‘l:]ﬁhhl.‘t'ﬂ mtlﬁ;:‘.‘ AN Jo oo !-!‘-":.Jf:"‘l - Fl.'dlﬂl'iit‘_:i ol td““bjr: dﬂﬂﬂmlﬂ ha Now, by an arrungement af toeth on the vari- nn seiontifie physizal analyris of the violin Lo ad their dinner music.
ut an ormnnel prodection.  There 1=, stmict]y Ta wrand, whore at last iz discove the
speeking. no mosieal instrument save that }ittle wwert singer.
telephonse liaphragm. There may be 25,000 Approaching the door a Jow rumbling is
diapliragme opereling ut once, st distances Tary- heard,  Cace the doors are opened this s trans-
ing {roin 8 hundre-! vands to a hmndred miles. Tt formed inte (e whirring of revolring shafts and
18 all the same. Distanee and multiplicity of pro- dynamos.  One might have been transplanted to
duction make no difference to the t.e]imrnmn- 8 bnxy machine shop, with all its deafening
i voises, There is still no music. Yet on thess
And it is seienlifically perfoct musie, capable cight shafts, revelving 145 armatures of dyna-
of reproducing any sound produced by any inug- mns, are generated the electrical currents, so wr-
sical rsirument and many more that oo musics) ranged and tempered as to vibrate the sounding
wrtrument prodnces. Sounds like the extrava disku at given velocities that enable thom to give
gant vxoogeration of o charlatan, docsn't it ? forth musical nofes. Here 8t last is music made.
t is safe to sav that those who have only Exery one knows thal when one taiks into &
beard of the telliarmonium, or smply bave resd telephace the sounde which he ottecs vibmte the
of i, have no concuption of its characteristics. diaphragm in the transmitter. e knows that
It it mot too much to 2ay that meoy who have these vibrations ere trenslated into electric cur-
seen and heard it have faled symaly to compre- renis which pass over o wire, wnd, resching a
head its mysiery. Remarkable as it is, it is vet similar diapbragm in the recciver at the other
erude compared with its full possibilities, end 18 end af the telephone line, the electric impuises
played by performers who are as yet compara- are aguin translated inte sound by vibrating 1he
tively unskiled, It should be looked upon as a diaphragm in precisely the same way s the
precoctous infant thal peeds vears of growth to sounds spoken caused the firet diaphragm to vi-
reach its fnil strength. 1t is not a finihed prod- brate.
uct o suy eense. But it can produce any muo- Now, what Dr. Cakil] hes done is to cut the
eical sound, provided the physical charsetoristics telephome circnit oxactly in half, midwuy be-
of that sound can he nscertained. tween the rpeaker and the listener, and by pro-
In the office building at the corner nf Thirty- ducing electne conditions precisely similar to
ninth Street and Broadwayr, within a stone’s thess which a flute would produce if played into
throw of the Melropolitan Opera Hoose, the a telephone he has been able to get from the re-
centre of imzic in Aweres, the instrument is celver of the telephone the music of the fluto.
installed, and daily porforms before seorcs of S0, without haring the flute or any other in-
visitors, Ume enters a large salon, arranged like strument, he has, by studying what oleetrio ron
8 privaie conservatory. with divaps and easy ditions represent these sounds, been ablo to sim-
chairs. wrismented v hanks of potted plants ulate the sonnds. That iz why it is an original
g hong with groat baskets of flowers. At the production of sound, not a reproduction. The
far vl of the room, seated on & lugh slool as at reprodwction s of eleotric conditiong, weither
AT OrFAD, 4Tc one or Two musicans playmg upon hitherto produced or scientifically determined,
a doubfe-banked kevhoard, arranged with stops, To produce any sound whatever, therefore, all
HBohimel theere rises soeh g stroeoure, bearing haun- that is pecded s to Enaw what clectrnie condi-
dred= ul wirps, us might well pass for the in- tiome will produce them and them furnish the
terinr of n complicaied wusical instrament, with electrical eanditions.
ibe oreaiental cover which would natarally hide This explains at once the present lmitations
it mechanisy jurposely cmatted to nd its dem- of the machine. Scientific investigation hes re-
onstration.  The room s filled with the fall, vealed 1he physical charscter of the nples of
gl fuees of & Becthoven sympliony or o Meg- most ipstruments, Helmbaoldt, for instance, b
ilelr-olin sonata, interpreted in notes wonder- a syatern of remng fork experiments, lsarned
fuliv like the reed 1ope= uf an organ. but sharp- just how many vibrations there were in the note
er, clearer, sweeter, perer. “The sound 13 charm- mauddle C which we know on the praso. It ia &
iz, andd 15 ie not until explonaticons follow io an simple mmtter to preduce an electric current
mterin of chumeing nowbers that one learps which will vibrate & telephone disk that fre-
thar e instrunenl one sees gives forth no quently and get middle €, But the same
e, “The fact 1 amazing, bok perfectly true. note on pisna, violin, flute, or whatever instru-
Thw mnae actoally isenes {rom quile another ment one takes i not the same. In basic char-
purt of the room, wud the plavers might just us veter it is, po donbt, but the buperfectious of
woll by in Yaokers the instrument vary it, often so markedly that
Increduloce, vot impressad. one approaches the instant we hoar it we say, * That iz a {Tute,”
the players to fimd that aside from the slight or “That is a viglin.™~
mwelallic click of an electric connection there is To simulate any of thees instruments it is

» 8o sound from the kays To emphosize this the uecessary to know just what other combinetions



