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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 \vliicl~ 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 Ilow, 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  cloutl 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 the  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  t loul~t  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 l y n a ~ ~ l ois lcept constant by a n  electric governor ~ v l ~ i c l ~regulates 
tlie 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  
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ordinary gas-burner uses over six feet of gas per hour :  one 
mechanical horse-power at  our oil-engine can supply twelve cor-
respontling incantlescent electric lights ; or 1.7pints of oil must be  
compared with 72 feet of gas  ; roughly, zq,pints of oil wzill equal 
1,000 feet of gas. T h e  quality of oil used cannot cost a s  much as  
ten cents per gallon : at that price the oil for our engine will coni- 
pare with gas a t  thirty cents per thousand. T o  this we must atld 
about fifteen cents for breakage of l an~ps ,  mal<ing forty-fire cents 
per thousand. T h e  amount to be acltled for interest atid deteriora- 
tion depends entirely upon the ainount of light used:  for an ordi-
nary household, using four or five thousand feet of gas a rnontli, this 
item might amount to a dollar a thousand at  :L very liberai esti- 
mate, making the total cost one clollar ancl forty-five cents 2 thou-
sand at  the outside, and givirig all the advantages that incanclescent 
lighting offers,- greater health, convenience, comfort, and beauty, 
with tlie use of small motors for various tlonlestic purposes. 

A C C U ~ I U L A T O RTESTS.-The London EZeci').zkirz~t contains the 
following : " Prof. von Waldenhofen has recently carried out at  the 
Electro-Technical Institute a compreliensire series of experiments 
with the storage-cells of the Fahrl~arky aritl Scliencli, Recltenzaun 
antl Julien type. T h e  chief object of the experimeiits was to ascer- 
tain the efliciency of each type, especially for tianiway purposes, . -

and to eliminate errors in estimating tlie degree to which the cel!s 
had heen charged 01- tlischai-getl. Tlie experi!rienter based his in-
vestigation on three measurements; \ iz., the electro-.mcjtiae force 
on open circuit, tlie density of the electrolytz, and tlie potential 
difference when a t  ~vork .  The  efi'iciency of the l<ecltenzaun ac-
cuniulator was found to be 89.3per cent for qiiaiitity, and 80.;per 
cent for energy. For tile Julien accumulator, the figures were re-
spectively 89.7 per cent and 83.4 per cent ;  whilst the Sclirnck- 
Falirbarky accumulator gave 91 per cent efliciency for quantity, 
and 78.;per cent for energy." Tliese figures are interesting ; hut as  
the efficiency of any accnmulator varies greatly xvitli the rate of 
discharge, decreasi~ig as  the discharge rate increases, it \vo~lld Ije 
\veil to give with tlie efliciencies tl:e rate of discl~arge at  n.lii.ci: they 
\ircie obtairied. As  the esl~erimenis \vere for trarilwcty-\vo~k, lio\v- 
ever, we may assume that  rather heavy currents \yere used : this 
being the case, the tests are most encouraging. 

has cliangetl but little during a perioci of thirty-six years, ending 
with 1886;but the percentage of tleaths from zymotic tliseases has 
almost steatlily ilecreasetl, :luring the perio:i that the S t a t t  Board 
has been in existence, froni 2 5.6to 19 .0 ;  there ha5 also been a gen-
eral tendency. though less nlarltecl, in the direction of a decrease of 
tleaths froni constitutiori:~l tliseases. The  classificstion of preLent-
ible diseases is a s  yet not well defined ; and year 11)- year, a s  the 
experience of sanitarians I~ecotnes rsidenetl, :i larger and larger 
nurnber of affections are founcl to ke tile result of inlluences that 
can be rcii~oved. Tliis fact is illustrated in the case of c o t ~ s u ~ u p -
tion, the prevalence of which was sllo\vn t~venty-five years ago by 
a former president of this association, Dr. 11. G. Bo\vditch, to be  
largely iniiuenced by conclitions of soil, inoisture, and Irincl-tlrain-
age. T h e  most marked reduction lias occurred in the case of 
small-pox, which is a disease that is a1)solutely prevcntible by means 
of vaccination and re-vaccination. I n  deino~lstration of the sav-
ing of life in consequence oi better sanitary c01iditi011s, the  speakel. 
offered a coniparison I~et>~veen the results of ovariotoniy and tiiose 
following the labors of an  intelligent and e!licient board of health. 
Tlie largest numher of tleaths in hinssachi~setts in any one year 
from oval-iaii dropsy was j r .  I n  tile siiigle city of Soinerviile the 
death-rate iias l ~ c e n  reduced, since tile organization of a municipal 
board of liealth, froiii 22.36 to 16.65per thousanil. Tlius tile ado!,- 
tion of sanitary ineasures has sa~retl inore lives in one year, in a 
commilnity of thirty thousand pcople, thrirl coulil have been restored 
to health in tile sallie perioti in a State oi  nearly t\vo nlillions of iu- 
llabitants, by an operation wliicl~ is justly reg:lrded as  one of the 
greatest triumphs of L4~ner ica~i  surgery. In has been said ! ~ y  I l r .  
Russell of Glasgo\v that nothing is more conspicuous than thc 
helplessness of the indiviclua!, uni1ei. the conditions of civili~etl life. 
to secure the 111iysical basis of hcalt!~. How can any single inrlivitl- 
~ i a li n  a crowdetl city tietect antl retilore a!! possible causes of dis-
case in the water, food, setvernge, and air contamination ? There 
1s tio help but in co-operation on the most extended scale possih!e, 
-indivitiiial, inunicipal, St::!?, and  national. T h e  intliviiit~al nus st 
be coii!pelleti to give up tlie liherfy to injure his neighbor ; tile city 
nlust be restrained from converting into a sewer the liver \v!>.ich 
supplies ivater to tile villages that cluster al)out its l)anl<.; Icjwer 
down in its course; no State should per:ili: its oivn causes oi tlis-Te E BF:N~'I,Y-~<~VICHTEI,CCTRICT ~ a n i \ ~ . i \ -rs AZT,EGHE~:J-

CITY.-This  line is a11o:it four mi!es in le~igth ,  ant1 euiploys 
110th overhead conductors anti conduits. In botli cases there is a 
complete metallic circuit, neither the rails nor e2rt?l being useil as  
a return. T h e  road is difiicult, wit11 one grade of 98 feet in roo 
feet for a distance of 400 feet, ancl nunierous others ; tile average 
I-ise in a distance of 5,909 feet being 29; ieet, -o\.er six per cent. 
T ~ v o  fifteen-horse po\ver rnotors are used under each car, con- 
~?eciecl1vit1-i the axles by spur-gearings. 'Tl-iel-e are at  present f m ~ r  
cars running, with two more to be adtled sl-iortly. 

H E A L T H  1 I A T T E R S .  

State Medicine. 

A,r the iileeting of the American IkIedical Association held in 
Cinciriilati during tlie present month, Dr. H. i'. TValcoti., chairnian 
oi  the State Co:~rtl of Health of Massachusetts, tielirrreti the annual 
atlc11.ess on State niedicine, For tlie lolio\ving absti-act of the ad- 
dress we are iildebtecl to  the 17Z.iu I7o?.it. .l/~-iJieaZ/ i e c . o ~ r i ;-

Dr. \T7alcott first relateti briefly the history of tlie State Board of 
l lealth of hlassacliusetts, which was established 11)- legiilative ac-
tion in 1869. I ts  duties \%-ere at  first advisory rather tliari executive ; 
but, in proportion as pul~licintelligence in snnitary niritters \';is 
quiclteuetl, tlie functions of tlie board were eiilcirgetl, until no\\? it 
is charged to some extent with the power of enforci~ig tlie rights ol  
the people to pure air, soil, water, ant1 food, and preventing and 
punishing any \:iolation ol  thern. It is also intriistecl wit11 tile busi- 
ness of gathering inforination concerning an)- matter pertaining to 
public health, and diffusing such iiiforr~iation arnt)ng the people. 
Among the chief of its duties in this conilectio~l is the iiivestigation 
of tlie causes and the pre~~cnt ion X conil~ari-of infectious tliseascs. 
son of the mortalit\- statistics will show in a mensure the effect 
which all this work has had upon the health of tlie 1)eople. T h e  
number of deatlis froin all causes, in proportioil to the pop~~la t ion ,  

ease, ~vhether  the)- a re  persons o r  things, to he transported into an- 
otller Stnte ; 1;lstl-, the general go~-eriii:-ie~li slioultl take cogiiizance 
of those causes of disease ~\rhich can be controlled h y  no other 
ponrer. A suf!icicnt safegu:trd ivill never be e s~a l~ l i s l i e~ l  1,)- vo!iiii- 
tary associations on the part of persons, to\vtis, States, or. even IILI -

tions. EIoiv, then, sl-iall me org:~nize for the protection of the pull-
lic !;ealtii? For the i~iclividual, the speaker maini:iiiietl : " Let tile 
State give hirn some assuraiice that the legnil): useti title of pliysi-
cia11 tiesijyiiates a person suiicieutly cl~~aiititlti to give atlrice for the 
prevention and cure of disease ; establish, by direct provision of 
State l a~v ,  local 11ealtI-i a~ii l~orit ies for each villagc, toii.ii, city, or 
county ; antl, to control all these local orgaiiiratiorif;, let there 1)e a 
State boartl, clotl-iec! with an:ple l~on~ers ."  All argulileiits that hzrve 
heen useti for the existence of State health authorities, Dr. \T7alcott 
l~elieved,are also available for the creation :lnd support of some 
central health autiioriiy. T h e  cluestion oi for111 of this organization 
is one that nay be left to the law-inalcing powers. ir boartl in 
ivhicli every State was represented might be cu~iil~ersoine, itbut 
could easily delegate its powers to a sillall ancl c:olnpact executive 
committee (luring the intervals bel~veen the necessarily infrequent 
meetings of the full boarcl. 'Tlic only alterri;~tive to this scc~necl to 
tlie speaker to be a single ollicer at  tile head oi a 1)ureau in conliec- 
tion \vitli some one of the departments at  TVashingion. 'I'liis cen-
tral authority, lion7ever constituteil, sliould ha1.e arnple incans for 
investigating into tlie State hoartls of Iiealth. Tliere is still in legal 
existence a nationnl l)on!-~l of Ilealtli ; but, thl-ough the negleci of 
Congress, it is in a state of hopeless lethargy. Tliis board entered 
upon its n-ork with every l~roinise of success, arid it dernoiistrated 
that local, State, anil national iie;llth authorities coultl profitably aiid 
harino~liousl)-unite in supprrsjiiig an epideriiic of yzllotv-feirer, and 
preventing its spread from State to Sta te ;  yet this did not sai-e it 
fro;n practical extinction. T h e  faililre uf the boarct to survive the 
unjustifiable :~ttack ~n:lde u ] ~ o n  it n;as due in great measure, tlie 
speaker tliought, to its orgarlic form, ernbracirig, as  it did, rneinbers 
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