
SCIENCE. 

stood. I have said that  we niust obtain the  con~ple te  mythologies 
of  each linguistic stock of America, ancl we  mus t  work  until \ve 
have s l ~ o ~ v i i  what  the  characters of the  myths of each stock really 
represent. This  done, each stock is to  be  compared miti? that  most  
~ iear ly  related to it, a n d  then a general cornparison of all. T h e  final 
result will be a scientific Arnfrican mythology. If the Aryan field 
is worlicd in a similarly careful manner,  w e  shall have a complete 
Celtic, Teutonic, Creek, Slavonic, Persian, anci other  mythologies, 
an<, finally, , i r \ r x ~ n y t h o l o g y  a s  a ~vhoie .  

" There  still remain Africa, Australia, and  the  Pacific Islands, 
where there a re  materials of the  highest value for the  con~plet ion of 
rnythologic science and  the  history of the hunlan mind,  -materials 
which a re  perisliing every day, ancl which will never be collectecl if 
missionaries ant1 travellers a r e  to  collect thenl. You could no more 
inake a collection of niyths through the  agency of missionaries and  
travellers tlian you could malie a geological survey of the  United 
States if you tlepentled on  the voluntary a n d  intermittent efforts of 
ruissionaries and  travellers, some having, bu t  [nost not having, defi- 
nite ideas about  geology or  topography. 

" T h o u g h  mythology is a s  nothing on W a l l  Street in comparison 
with geology, the  time, I think, is coming when a good rrurnber of 
Inen will place it higher;  I~ecause  mythology is to the  history of the  
liuman mind xvliat geology is to the  history of the earth, -docu-
mentary evitlence of the character  of its different epochs. Even  
now there a re  few persons ~ v h o  \i~ould say that  the earth on  xvhich 
h e  treads is Ix t te r  than rnan. You r e n ~ e m h e r  the  \vords of the  
grea t  poet, -

" ' The cloud-capp'd to~vers, the gorgeous paiaces, 
? ~l h e  solemn temples, the great gloi~e itseli, 
Yea, all which ~t i ~ ~ h e r i t ,  shall dissolve, 
And ,  like this i~~sulrsta~lt ial  pageant, failed, 
Leave not a racli behind.' 

" TT'hen tlmr time comes, ~t \\,ill be  fount1 that  the  only real, the  
only pelmanent ,  results achievetl on  earth \\-ere those relating to  
the  hunian ~nintl." 
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Instruments for Recording and Reproducing Speech.  

PROF.ALEXBXDERGI:AHAAI EELT,reatl, a t  the last rneeting of 
the  Fortaigl-itly Club, a paper upon recent inventions for recording 
anti reprotlucing speech, eshibiting, to illustrate what  he saitl, 
sorne of the  latest ant1 most  curious devices tha t  have been pro-
tl~icetl. Fie explained the  ilomenclature of the  subject a s  he 
thought it o ~ ~ g l i t  to be  used, by saying that  a phonograph is a n  in- 
s t rument  for malting a record of speech;  phonogram, the  recortl 
so rnatle ; antl graphophone, a n  instrument for reprotlucing speech 
from a phonogram. In  solue cases the phonograph antl grapho- 
phone a re  the s a m e  in most  of their parts, bu t  in many they a re  
entirely different. 

Professor Bell exhibited the graphophone, of which a number  
a r e  noxv in practical use, antl Xi~hich, in its essential parts, is similar 
to Edison's phonograph. T h e  recortl is rnade on  a cylintler 
covered with \yax or  paraifine,. a n d  the speech is reprotlucetl by 
conducting the sounds to a tliaphragm con:lectetl to a n  open 
trumpet-shapetl instrument, or, b y  xvlres to devices placed upon the  
ears, vibrations correspontli~ig to those that  lvere protluced when 
the  recol-ti was  made. 

A modification of these instruments was sho\vn, in which the rec- 
crtl w a s  made upon a pasteboartl disli revolved upon a shaft in a 
horizontal p1::ne. T h e  upper surface of t h e  disk is coveretl with 
wax, upon which a similar impression to that  on the  lvax-coveretl 
cylintler is ~ r ~ a d e  by a stylus connectetl with a tliaphragnl which is 
caused to  vibrate by the  sountl of the  voice. T h e  record is a 
spiral groove cu t  in t h e  wax. T h e  reproduction is obtaineil in a 
nianner similar to  tha t  used in tile cylindrical machine. T h e  
lxincipal advantage \vhicI~ this form of the  instrument is espectetl 
to  present over the  older, cylindrical form is in  t h e  greater facility 

of multiplying copies. Electrotypes a r e  much more readily m a d e  
froni the  flat disks t h a n  from the cylinders. F r o m  these electrotypes 
otlier dislis coveretl with wax, and  tha t  with tinfoil to prevent sticli- 
ing, obtain the  spiral impression by pressure of the  former upon 
the  latter ; and  when one of these ciuplicates, the tinfoil having 
been renloved, is put into the  instrument, tile reproduction of 
s ~ e e c his a s  perfect a s  frorn the disli on  which the  original record 
w a s  niatle. 

T h e  most interesting and  curious part  of Professor Bell's paper 
related to esperirnents based upon investigations and  discoveries 
~ r ~ a d eby D r .  Chichester I3e!l in regard to  the  effects of sounds upon 
jets of fluid. I t  is well l tno~vn that  if a jet of fluid, like water ,  is 
placed in sound-waves, it is not only sensitive to them, but  it repro- 
duces them a s  the  string of a musical instrument,  tuned in unison 
with tha t  of another, \\?i l l  vibrate, ancl reprotluce the  tones given 
out  by the first. I t  is not easy to hear the sound or  speech I-epro- 
tluceci by the  jet of vvatcl-. T h e  former niotle w a s  to connect t h e  
hearing-tube wit11 a rubber diaphragln placed in the  jet of water, 
whicll is dischargeci perpendicularly from above, at  a given press- 
ure, from a very small orifice. lI*hen the  rubber is heltl very close 
to the orifice, the  souncl reproducecl is very fa in t ;  but ,  a s  it is 
moved away, it increases in volume until the  point of maximuin 
loudness is reackecl ; then it diminishes again until near  the point 
where tlie s tream begins to hreal i ;  and then it is broken up, and is  
entirely ~~nintel l igible.  A s  the sountls to be reprotluced by the  jet 
have to be  rnatle in the same room, antl very near to the  jet of 
water, it  is very tliffi cult for any but  a practised ear  to  detect the  
one froni the other .  

I11 order to rnalie this more satisfactory, D r .  Chichester Bell 
made  the  following experiment. Subst i tut ing tivo platinum wires, 
for the rubber dia.phrag~n with a small piece of solue non-contlt~ct- 
ing substance inserted 11etn;een their entls, he placetl this in the  jet 
a t  the  point \vhere the  la rg-es~  volume of sountl has  been found to  
be reprotluced. T h e s e  wires being connected with a n  electric bat- 
tery, antl a telephone placed in the  circuit, it w a s  possible to have 
the speaker and  listener almost any  distance apart. W i t h  this ap- 
paratus, speech w a s  not only ~ei)ro<ucetl ,  but  \vith increased 
v o i u n ~ e :  the  jet of water  not only spoke, bu t  actetl also a s  a micro- 
phone to magnify t h e  sountls it matie. 

Upon these experiments were basetl those which Professor Be11 
explained to t h e  club. T h e  jet of water ,  somewhat colored, was  
tlischargetl upon a glass plate placetl in it a t  t h e  point from n h i c h  
tile greatest  voluine of sound w a s  ltnown to  issue in reproducing 
slxech.  This  causetl the  jet to  spreatl ou t  in a thin film over tile 
plate. T h e  untler side of  the  glass was  covered wit11 a n  opaque 
substance in which there \\;as a small slit through which a sinall 
ainount of light coultl pass. Belli~itl t h e  slit a mooing piece of 
photographic paper w a s  placetl, upon \vhich the  recortl was  ~na t le .  
T h e n  a person spoke over the  plate, a n d  the  result w a s  a very curi- 
ous line upon the  photographic paper. i lThen  this line was  trans-
ferret1 to gelatine in the  ortiinary way, it w a s  fount1 tha t  a series of 
elevations a n d  tlepressions Lvas protluced, which could be  felt \\.it11 
tile fingers, antl from \vl-iich a n  electrotype coultl easily be  made.  
'This showetl tha t  tile sountl-\\raves, striliing the  iilm of \vater o n  t h e  
glass, causetl constant changes in t h e  thickness of the latter, antl 
thus caused a variation in the  intensity of the  light that  passed 
through the  slit. Fro111 sucli a record a s  this, it will probably be a 
simple problem to reprotiuce the speech. Professor Bell eshibitetl 
spec ime~isof the  origitlal record upon t h e  photographic paper, of 
the negative that  is made  for the  transfer to  thegelat ine,  antl of the  
gelatine after the  transfer !lac1 been ~na t le .  T11e possibility of cle- 
eloping from these esperirnents a n  instrument for the  reproduc- 

tion of sountls that  may be  superior to any  yet rnatle is ~ v h a t  malies 
them so  interesting. 

Shad-Hatching. 
T h e  shatl-hatching by the  United States Fish Corninissiori this 

year is confinetl to four stations, --one a t  F o r t  l l jashington,  on  the  
Potomac ; one a t  Havre  tle Grace a n d  nothe her a t  Battery Islantl, 
on  the Susquehanna ; ant1 one on  board the  ' Fish hawk, '  on  the  
Dela\\rare. T h e  season for  taking e g g s  will continue until the  last 
week in hlay or tile first week in J u n e  ; a n d  tile number of eggs cap- 
tured this year u p  to hlay 19 Ivas far greater  than  had  been talien 
a t  the  sanle stations a t  tile correspontling da te  of 1887, when  the 
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\vliole number for tlie entire season \\.as inol-e than 200,000,000. 
T h e  three rivers al-e no\v I-ieltling from 12,000,000 to r j,ooo,ooo 
eggs tlaily. T h e  conlrnission is also g i v ~ n g  attention to tlie moving 
of  eggs anti the  hatching aritl planting of 1ou.ng shatl in tlie ri\rers 
that  no\\; into the South Atlantic anti tlle Gull of hfexico : 30,000,-
ooo eggs will be disposetl of in this \fray this season. 

Whatever  opinion inay be  heltl of the other \vorii of the Unitetl 
States Fish Coinriiission (ant1 the  impor ta~ice  of all l~ranclies of its 
worlt is coining to be universally recognizetl), its success in incl-eas- 
ing tile suppi!. of shad i ~ i  tile rivers to \vIiich it has given its atten- 
tion, ant1 iti intl-otlucing it \\>here it tlitl not l~efore  exist, has  bren tle- 
~t-ionstratetl I~eyontl cjuestion. 'The\-alue of sliacl talcen in ~11e United 
States in 1887 \vas :lj;j25.003 greater  than in ISSO, ant1 tiiis in spite 
of the fact that  tlie market-prices of the  fish a re  noiv much lonler 
tlian formerly. Sliatl can he ! j , ~ u g h t  on the  wliarves ill LVashiitg- 
ton for from ten to t\velve tlolinrs per l i~ i i~ t l red ,  and  a;. retail in the 
niarl;et for twenty-fiire cents  r a c l ~ .  I3efol-e r 884 the retail pt ice of 
similar fish was se\,enty-five cents  each. Tile increasc hrst  becaiiie 
noticeable in 1884. 

T h e  Water-Spouts  of April. 

S~L'enccrepublishetl, about  six weeks ago, one of tlie charts  of 
tlie I-Iydrograpliic Office, sllocl~ing the location of a great  number 
of \ \7a te r - s~~outs  tlie viestern Atlantic inobseraed In l l a r c h  anti 
early in April. Since that  tirile ni;\ny inore tietailetl reports have 
been I-eceivetl ; ant1 anlong tlietn one of the no st interesting is that  
111ade up froni the log of the stranier  ' Pavonia, '  antl from tlie testi- 
mony of eye-witnesses who \ve~-e on board of lier. T l ie  follo\ving 
is the substance of that  report. T h e  spout  forrnetl south-\vest of 
the  ship, aritl trarelletl in a north-east tlirection, making it neces-
sary for the  ' I'avonia ' to change lier course i11 ortler to :~voitl it. 
I t s  mo\.ement was a t  tlie rate of thirty niiles a n  h o u r ;  a n d  from the  
time it was  first seen, until it hut-st near tlie vessel, only ten min-
utes elapsetl. I t s  rotary motion w a s  against that  of tlie sun.  Tlie  
agitation of the  sea a t  the base w a s  trenientlous, so that  the  ship 
w a s  crreatlv affected bv it when the  water-sl,out r~assetl near. 
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rvincl a t  tiie time w a s  a light l~reeze  from tlie south.  A s  the  water- 
spout  passed, the  ship experienced a perfect w h i r l ~ v i i ~ d  for allout 
a minute. T h e  ~vater-spoil t  brolte off tlie starboartl l ~ o w ,  ant1 this 
\\'as accompanietl by a great  deluge of rain, vivitl lightning, ant1 
heat-y thuntler ; and  chunlts of ice fell upon the  decks of the ' I'a-
vonia,' irregu1ar in shape, a s  though hroltei~ from a I~lock,  many of 
them frorn four to six inches in diameter. A s  the watt!--spout 
broke, the \vind shifted to the  south-west, and increased to a niotl-
erate gale. T h e  clout1 h u n g  very lolv, ancl the  n-ater-spout took 
tiie form of a n  hour-glass. A terrific roaring noise rvas hearti a s  it 
passed the  ship, ancl, a s  it \vent along, it threw the ~ v a t e r  to a height 
of sixty feet a t  least, antl churnetl it u p  into a mass of foam. There  
was 110 evidence of ascending 01-tlescending currents .  ?'he water  
appeal-etl to be  lifted botlily into the  air, and  held there until the  
~vater-spout  broke near the  \.essel. Y o  observations of barometer  
or thermometer  we] e n ~ a d e .  

United S t a t e s  Fish  Commission W o r k  on the  Pacific C o l s t .  

T h e  Vnited States Fish Commission steamer ' Alllatl-oss,' Capt. 
Z. L. Tanner ,  arriveti a t  S a n  Francisco last n-eelc, antl, a s  soon a s  she 
is fittetl out, ~v i l l  s tar t  on  her  summer  cruise. She has been ortleretl 
to cruise from ICotliac to and  along the Aleutian Islancls, for the  
~xi rpose  of studying the fishing-gl-ountls of the  Alasltan coast. Ttie  
most irnportant fish fountl there is the  cod. Captain T a n n r r  is in- 
structed to nialte a careful ant1 systematic s tudy of the whole coast, 
not only hydrograpliically, but  for the purpose of tleter~ninirlg the  
Itinds of fish to he fountl there, tlie limits of their distribution, ant1 
their abundance. H e  is also to nialce a thorougli study of the fauna 
of tlie sea ant1 its tlistribution over the sea-bottorn. Itnportaiit results 
:ire anticipatetl fro111 this surnnier's cruise of the ' Albatross.' 

-

E L E C T R I C A L  S C I E N C E .  

Edison's Improved Phonograph. 

THEfirst phonograph macle by Etlison, in 1878, tlifferecl from 
many inventions - for example, the  telephone ant1 telegraph - in 
tha t  it was  not the  result of a process of evolution, ant1 it \vas not  

almost simultaneously disco\~ered 11y different investigators. A s  it 
was  first exliil~itetl, it consistecl of a diaphragm to which \\.as 
fasteneti a neetlle whose point pressetl against a strip of tit~foil : the 
tinfoil \\-as rolletl around a cylinder, ~ v h i c h  \vas rotated by hand ,  
ant1 which hati, besides its motion of rotation, a for\vartl rnotion on 
a scre\17, so  rliat the neetlle tr-acetl a spiral on the  surface of the  foil. 
Wheii the tlial~iiragtn \vas spoken to, tlie cylinder being at  tile same 
time turned, the neetile nlade a record on the  foil ; the  num1)er aritl 
tleptli of its inclcntations tlepending, of course, on  the  vibration of 
the tliapiiragm, ant1 therefore on the sountl it recei\-etl. IVhen the  
neetlle was  tnatle 10 traverse the recortl again, it transmi:tecl ~ribra-  
tions to the tliay~hraglil similar to those it had receiveti, reprodu- 
cing the original sountl. Tliere were several tlisadvantages in this 
first instrument : the reprotluction Ivas by no iiieans pel-fect, ant1 
tiie iiicclinnical art.ange!i?ent bras not convenient. Mr. Edisc~n has.  
i?owever, continuetl his investigations on tlie subject, and h;ls lately 
producetl an irlstt-unlrnt that  1en1.e~little to be desired a s  far a s  
faithfi~lness of re111-otluction goes. Tliere is  110 radical change in 
r i i c  I n  place of the tinfoil, wax c!.lintlet.s a re  used, and  they 
a r e  unifol.niIy rot;~tetl by an electric inotor. T h e  instrument is so  
arranged tlhat \vortli c;in be repeated that  a r e  not untlerstootl. T h e  
\vax cylintlers a re  of c!iiTerent sizes. One of t w o  inches in cliame- 
ter, four ant1 a 1i:ilf inches in length, ant1 one-eighth of an incli 
thick, will contain lroin one thousantl to twelve huntlretl nlords, 
ant1 can be ~ ise t l  over ten or t\relve times, a turning-tool in front of 
the tiiaphragtn shaving off the  oltl record. Tlie  accuracy 1vit11 
whic11 sounds, vocal alitl instru~nental ,  a re  reprotlucetl is remarlt- 
able. On ;\'lay 1 2  an exhii~ition of the  plionograpli w a s  given a t  
the New Yoric Electric Club, ant1 Mr.  Gillilantl tlescribetl the history 
of the in\.ention. Various applications were sho\\;n, ant1 a n u ~ n l ~ e r  
of tlifferent sountls reprotluceti. T h e r e  is no  tloubt tliat tlle phono- 
graph cat1 accurately recortl all val-ieties of sountl, f rom the  hunian 
voice in ortlinary con\-ersntion to a brilliant piano concert. T h e  
recortls a re  portab!e antl easily reprotluced, and  the  field of applica- 
tion of the instrument inust be witle. 

U ~ s . & a r oasu S,rl>a\r TUI<XISE.-A coniIIined tlynaino and 
steain turbine that  itas been in use in Englantl for sotlie time, has  
recently been i i i t rot l~~cetl  into t h e  TTnited States for ship-lighting 
purposes by the  United States naval authorities at  Ne\vport, R.I .  
T h e  armature of the  dynaiiio is connectetl directly to tiie shaft of 
tlie tut-hine, which revolves at  the  extremely rapitl rate of ten 
thousantl revoliitions per ~ninute .  T h e  turbine \\~orlts on  the  gen- 
eral principle of ~Ie lmhol tz ' s  tlouble siren, except that  instead of 
t\vo dislts there a r e  perhaps fifty, arranged on horizontal axes ; t h e  
stearn entering a t  tlie initltlle, and exhausting a t  tlie ends. \Vliile 
this is ir. all proh:i!)ility not economical, it is extremely conipact, -
a vet-y iin;)ortant consitleration on boartl ship, \vliere space is valu- 
able anti belting is objectional~le. Tlie  electro-motive force of the  
t lyna~no is lcept constant by a n  electric governor ~ v h i c h  regulates 
the till-ottle valve of the turbine. T h e  extremely high speetl neces- 
sitates tlie best ~>ossibIe lubrication : the  bearings a re  long, nritli 
arnple oil-cllanneis. 

Prrr ES r~!.ks'.: I'E I'I:OLECXI-ES(:INE.-Tlie Lontlori h-lccti,~Znd 
/ ? i , r~z i~ . i~ fcoi~tains ~ .epor t s  of tests of this engine lnatle by Sir Ti7i1- 
liam 7'ho11isoti, Sir Samuel Cnnning, antl others, l ' h e  reports a r e  
niost flattering. T e s t s  were made of engines giving six-horse 
po\\-er nt the  driving-pulley, with the result that  the  consumptioii of 
oil was  about  1.7 pints lper horse-po~iler per liour, while they need 
very little attention. T o  quote a part of Sir Saliiuel Canning's re-
p o ~ t: " \Ye consitler that  there is a great  field of usefulness for 
this inotor, and especially in Ainerica, \vhere g a s  averages some-
thing lilte 7s. 6~1.) per thousand cubic feet, and  where, owing to the  
vast expanse of tile country, it is very tlifficult to ge t  rnotive poi\-er 
in niore or  less inaccessible localities; . . . for isolated electric 
light installations, and even larger operations of the  ltind, ant1 for 
every use to  \\-hich a gas-engine can be put, with the special advan- 
tage of being capable of employment \\)here g a s  cannot  be  utilized." 
T h e  engine is run h!. the petroleu~n rapor ,  which is explotled in the 
cylinder, a s  is the  g a s  in the cylintler of a gas-engine. T h e r e  must ,  
of course, be  a water-jacket to  the cylincler, to prevent excessive and  
tlangerous heating. Let  u s  consider vvliat the  cost of i so la~ed  
lighting woultl be, using t!~is engine, a s  comparecl with gas.  A n  


