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for this preliminary work: Major Po\vell, who has  probably stud- 
ied tlie Rocky Mountain and  aritl region Inore carefully than any  
one  else, declares that  the scheme is a p e ~ f e c t l y  feasi l~le one, anti 
tliat the  cost, though very great ,  will be bu t  a small fraction of t1:e 
value of  tiie laiitl reclaimed. While tlie western portion of t h e  
LJnitetl States is not yet cro\vdecl \vhen coinpared wit11 Europe ,  o r  
even with other  parts  of our  own country, it is no longer t rue tliat 
" Lricle Sani is rich enough to give us all a fm-rn." Gut, i f  I 50,-

ooo square miles of tiie arid lantls of tlie United States col-iltl l ~ e  
reclai~ncd,  the  limits of our agricultural development woultl be 
e n o r ~ n o t ~ s l yextentled. 

Re-organization of t he  United S t a t e s  Fish  Commission 

T h e  I~ill preparetl by I'rofesso~. ~ I c D o n a l d ,  and  introducetl in the 
House  of Representatives, to re-organize t h e  17nitetl States Fish 
Commission ant1 to define its duties, tleclares " t h a t  it shall be tile 
tlitty of the coiiimissioner of fish and  fisheries to conti t i~ie the  sys- 
tematic investigation of waters of tlie Unitetl States,  ant1 of tile 
biological and physical proble~iis  they present, lvith tlie object of 
deterniining the character, abundance,  geographical d i s t r ib~~t ion .  
antl economic \rnlue of the  inhabitants of tlie waters, boil1 salt anti 
fresh, a s  also their migrations, ant1 tlie cause influencing 01.regulat-
ing the  same.  This  investigation is  to 1ie contluctetl on a 11roatI 
antl comprehensive plan, s o  a s  to  arrive a t  tlie life-liistory of a11 
species having economic value, a s  ~vc l l  a s  tliose species to which 
they a r e  intimately and  essentially related. 

" T h a t  he will continue t h e  investigation into the  history of t h e  
metliotls a n d  apparatus of the  fislieries ant1 for the preservation anti 
utilization of fishery products  now in use, and  will cause careful 
stutly to be made of new methods ant1 appara tus  introtiucetl from 
t ime to  time with the object of determining t!ieir eflect upon pro-
duction, anti furnishing tlie information upon Ivhich to  frame int?l- 
ligent legislation regulating the conduct of tlie fisliei-ies ant1 impro\.- 
ing tlieir rnetliotls and  apparatus.  

" T h a t  it shall be tlie tluty of the commissioner of fisli arid tislieries 
to  provitle for tlie collection of tlie statistics of the fis!~eries of the  
Unitetl States, especial reference being hat1 to the fisheries of t h e  
Grea t  Lakes anti of the  New E n g l a ~ i t l  and  North I'acific coasts of  
tlie United States, which a re  of international importance, antl rnay 
influence o r  becorne tlie subject  of treaty stipulations. T h e  statis- 
tical inquiry hereby authorized ant1 directed shall l ~ e  coml~re i~en- .  
sively plannetl to accorliplish the  purposes for ~vliicli it is institiitetl. 

" T h a t  it shall be  the  du ty  of the cornrnissioner of fisll and fisheries 
to  continue tlie work of artificial propagation of footl-fishes ant1 
other useful inhabitants of the  water  mitli n view to  tlieir introduc- 
tion into ant1 estal~lishrr~ent  in tlie intel-ior anti coast \vaters, ant1 
to the  niaintenance antl improvemetit of the  important  cornr~iercial 
fisheries of the  coast and interior ialtes a n d  r i \pe~-s.  T o  this eritl lie 
will, in Iiis allnual estimates transmitted to  Congress, provitle f o r  
t h e  main:enance antl operation of the existing- stations of tlie com- 
mission, arid for tlie maintenance ant1 operation of such  atlditional 
permanent anti iieltl statiolis a s  m a y b e  from time to  t i ~ n e  autllorizetl 
anti <!it-ectetl. 

*'T h a t  the commissioner of fisli and tisheries shall appoint suc11 
em11loyees a s  Congress may from time t o  time pl-ovitle, with sala- 
ries cori-espontling to those of similar oficers  in other  departments 
of the  goveriiment, and  lie shall, a s  Congress rnay fro111 t iwe to 
t ime proviile, employ other  persons, of expert kno\vletlge, for sucli 
t ime a s  tlieir services Inay 11e neetletl, including chemists, natural- 
ists, a n d  physicists, for tlie contluct of the researches aritl investiga- 
tions required in the performance of the  duties devolvetl upon this 
department,  o r  \vliicIi may be  from t ime to  tline authorized anti 
directed by Congress." 

HEALTH A I A T T E R S .  

COSTAGIO~YI N  COUK'I.~.-T h e  Sta te  analyst of Ne\v Jersey, in 
a I-ecent trial, ~ r h e n  called upon to  take a n  oath a s  wi t~ less ,  avoitletl 
kissing the  Bible on tlie grountl that  he migllt contract disease 11)- 
so  doing, saying, " So Inany tliflerent persons liave ltissed that  
book, tliat I (lo not thinlt it safe to touch 111y lips to  it." T h e  court 
held t h a t  the  witness riiust ltiss the  hook, and h e  reluctantly ditl so. 
T h i s  seems lilte a trifling matter, and yet it niight be  a serious one. 

T h e  danger  of contracting ciisease in this way is not imaginary. 
Until courts  so  disinfect the  I3il)le on wliich oa ths  a r e  talten a s  to  
make the act of kissing it safe, we  \roultl advise the  practising of a 
device which the  writer has for years etnl~loyed; viz., to kiss t h e  
fingers with wliich h e  holds the  book. 

E o u c a ~ r ~ c ;THE WHITE I~~I,OOJ)-CORI~USCT,E:S.-D~.R a y  
Lanitester, in a n  adtlress on  ' Tlie Struggle for Life ' (T/lc~Hosji2'aZ 
C(rzL,fte), saidin speaking of the function of the b lood-cor~~usc les ,  
tliat the  corpuscles coultl be educated to (leal with tlie bacteria, 
ant1 the future of preventive medicine would h e  the  etlucation of  
the  wliite blood-corpuscles. T h e  fact tha t  one man,  by constant  
use, could without injury take a dose of arsenic tliat would ltill six 
ortlinary men,  was  due  to the  fact tliat he hat1 by wealtened doses 
been etlucating and training the  wliite corpuscles. T h e y  could b e  
taught  to eat ant1 flourish under contlitions wliich, if not corn-
nienced gratlually, would be  destructive to them, ant1 tha t  was  tlie 
principle untlerlying proiective inoculation. A s  a preventive of 
niany fatal diseases in sheep anti oxen, inocu\ation had  been re-
markably successful. Tlie  corpnscles first received a weakened 
breed of disease by inoculation, and  thus when a violent a t tack  
came they were ready to receive and  dispose of it. T h i s  education 
of the  corpuscles, it seemetl to I l i~n,  w a s  tlie explanation of tlie suc- 
cess of vaccination. 'They received a weak (lose of tlie poison f rom 
tlie vaccine, ant1 were in that  \yay preparetl for a s tronger dose in 
the  way of snlall-pox. H e  l~olievetl the  wliite corpuscles could b e  
trained to 1-eceive the nlost virulent poisons, and  lie hoped this  
training n.oult1 11e carried on so  a s  to deal with a grea t  number  of 
diseases. 

E t.ECTI<ICrZL S C I E N C E .  

S i r  Will iam Thornson's Electrical  Measuring-Instruments.  

FURsoine years lxlst Sir LVilliam Thotnsoli has been working on  
electrical measuring-instrr~ments with a view to  perfecting some 
means ot accurately and  easily nieasuring the  heavy currents  and  
tlie potentials L I S ~ ~in co~~lniel.cial\vorlt. hlr .  J .  ii. Fleming, in 
Orr2'2rsivtbs,clescribes the latest forir~s Sir William has  produced. 
,.1lie ammeters a re  six in nu in l~er .  T h e  different types are,  -

T h e  Centi-nmpPre balance from 


" Deci-ampL:re " " 

" <\rnp&re '' " 


" I1el;a-ampire " " 


" I I~kto-anl j i&re " " 


" Kilo-nmlj;,re " " 


r to  50 centi-amperes 
i '' 50 deci-ampkre, 

'v; '' 25  nmp&rcs 
7 4 i  100 

ra " jao " 
50 " 2.500 i. 

All of these instruments a re  on  tiie samegenet-a1 plan. T h e  at trac-  
tion bet\veen t \ \ , ~  coils carrying the current-one movable, tlie 
other fixed - is l~alancetl  by a \\eight sliding on  a scale-beam. 
Heretofore the  tlifiiculty in such an arrangement has been in get t ing 
heavy currents to  the  movable c o ~ l  ~ ' i r i t h o ~ ~ t  greatly decreasing the  
sensitiveness of the  apparatus.  In these iiistrurnerits there a r e  two 
~riovaltle coils, fastenetl on tile t\vo ends of a light frame,  and below 
each of them is  a tixed coil. T h e  frarne h a s  an asle in t h e  middle 
11y \vhich it is suspentletl, a n d  it is in the  suspension that  the chief 
no\,elty ant1 improvement lie. T h e  as le  entls in two semi-cylindri- 
cal trunnions. Al,o\,e them are  two sirriilar fixetl trunnions. T l ie  
t\vo sets  a rc  connected by a n u n i l ~ e r  of extremely fine copper wires 
l~eari t igon the roundecl snrfaces of the lower trunnions. T h i s  ar-  
rangement a l lo~vs  a free i l i o ~ ~ g h  movement of the  f rame,  limited 
ant1 the numerous fine wires will cal-ry 3 heavy current. T h e  wind- 
ing of tlie t\\.o coils a re  such tha t  one entl of the  frarne is repelled, 
the other  at tracted,  when a current passes. T h e r e  is a scale-beam 
attached to the frame, anti n weight inoving on  this is shifted until 
the  frarne is horizontal. T h e  reatling on tlie beam opposite tlie 
weight gives the  current  tliat is flowing. T h e  great  advantage 
of this at-rangernent, a s  in other  forms of electro-tlynamometer, 
lies in the  fact that  the  reatlings a r e  independent of any  change 
in the  strengtli of magnets, such a s  a re  used in ordinary com-
mercial measuring-instrutnents, antl also of the  value of t h e  
earth 's  magnetism. T h e  instruments, however, a r e  not so  portable 
a s  many other forms, and  a re  so~riewliat tliificult to  atljust. T h e y  
will be  useful for standartlizing the ortlinary forms of voltmeter and 
ammeter .  
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ET-ONGATIONA N D  COXTKAC.TIONO F  METALS I N  L~AGNI.I.I.I(:through a distance d. tan rrr (tl=clistance from glass to scale). 
FIELDS.-T h e  first experiments made by Joule on rile effect of 
magnetization on the length of iron sho\vetl that the iron always 
elongated. MT. Bid~vell has investigated tlie,effects of very rnucli 
Inore intense magnetic forces than were used by Joule. i i t  first 
the iron expanded, but, after reaching a magnetic force of about go 
C.G.S. units, tlie iron began to contract, reaching its original lengtl~ 
a t  about 280 I:.G.S. units, ant1 contracting continuously until the 
force reachetl 800 C.G.S. units, the limit of the experiment. Cohalt, 
nickel, manganese, steel, antl bismuth wel-e also esperimentetl on. 
T h e  tcvo latter were practically uninfluenced in length by the appli- 
cation of any ~nagnetic force. Nicliel ant1 cobalt hegnn to contract 
from the first: nicltel continued to contract to the Ii~nit of the ex- 
periment ; cobalt contractecl until the value of the force was about 
400 C.G.S. units, when it espantletl gain ; not, however, reaching its 
original \.slue a t  a force of 800 C.G.S. units. 

A Sxn7ALTERNATING-CURRENT I'atentsE~.ECTRO-L~O'I 'OR. 
have recently been issued to Nickola Tesla for an alternating-cur-
rent transformer ant1 a motor which e~nbody  soine novel features. 
T h e  motoris especially interesting : it is really a ~notlification of r t  
plan proposetl by I'rof. Elihu Thomson, although the arrangement 
is different. The  armature consists of two coils \vountl a t  right 
angles to 'achother on an  iron core. T h e  coils are short-circuitetl 
on themselves, and are not in any Ivay connected with the external cir- 
cuit of the tlynarno supplying tlie current. T h e  field-magnet consists 
of an iron ring, the four cjuatlrants being wountl with coils, of which 
the t\vo opposite are coiinecteti. The  clynamo used to supply the 
currents lias t \ ~ o  sets of coils, giving alternating curl-ents of exactly 
opposite phases. These currents are taken to the rnotor by sepa- 
rate circuits, and are connected to alternate quadrants of the fieitl- 
magnet. T h e  action of the motor consistsin inducing, 11y tlie alter- 
nating currents in the field, currents in the closet1 circuit al-~iiature 
coils, ant1 in alternately attracting and repelling the coils. Tliis 
motor, then, has no coiiimutator nor antl, if it works, will b r t ~ s h ~ s ,  

he the simplest possible means of transforniing enrrgy. A s  to the  

efficiency and output of this motor, we will have niore to say later.  


IIEATIXG EFFECT OF ELECTRICCLTRIIESTS.---- 1'1. Cailletet has 

experimented on the heating of wires by an electric current when 

the pressure of the air around the wire is increased. H e  linds tliat 

the  heating effect is decreasetl as  the pressure increases. A cur- 

rent that cvould fuse a wire under ordinary pressures, evil1 only raise 

it to a dull redness when the pressure is incre;~setl. Tliis shoivs 

the importance of conrection in incantlescent lamps, antl the desir- 

ability of the highest attainable vacuum. 


VARIAI'IONOF C O - E F F I C I E ~ I ' S  INDUCTION.  h4r. IT;. E ,  OF --

Sumpner has experi~nentetl on the co-efficients of self-induction of 
transformers under various contlitio:is. H e  finds that the co-effi- 
cient ~raries greatly w ~ t h  differelit conditions of current, etc., ant1 
plots curves representing the values for different currents, defining 
tlie co-efficient as  the rate a t  whicli magnetism changes with the 
current. T h e  results of hlr. Sumprier's worli sho\v, perhaps, for 
the tirst time, the very grra t  vai-iation in a co-efficient that has been 
taken a s  constant in a large numl~er  of solutions of probleiils bear- 
ing on the subject of alternating currents. In this connection a 
series of papers on induction-coils, that is now being publishetl in 
the Elect?-icak PF70yid, is important. EIeretofore the subject of al- 
ternating currents has not been experi~nentetl upon in n way to 
show whether the assumptions that have been niatle are approxi-
mately correct. These ' Experiments on Induction-Coils ' show that 
many of tlie solutions that have I~een given are  altogettier wrong. 
So far, however, the most important papers of the serles have not 
been publishecl : their appearance IS awaitetl with interest. 

I\jEXJ METHOD O F  READING RF:FT.EC' 'TIXG-~NS' I 'RU~~ENTS,-
T h e  follolving is an abstract from a paper by h1. F. Drouin, in the  
Lz~mGve Eiectrljz/e : " T h e  usual mirror is replaced by a thin tlislc 
of glass. T h e  scale being behind the instrument, the observer in 
front sees the scale directly through the glass;  while he sees rc-
flected frorn the front surface of the glass the irnage of an object, 
such a s  a black line on a xvhite background, placed in front of the 
instrument and to  one side. IVhen the glass disk is deflected 
through an angle a,  the virtual irnage of the mark is tlisplacecl 

The  n-ierhotl can be used in a well-lightetl room, ant1 does a\vay 
kvith all the tro~lble of lanips ant1 shades." 

Tejith Afziil~irl i Z r @ r ~ / - i  (!/ the C;)~~ize~.tii.rtf .Ctnfc BoizvtJ of f f i a l f h  
/oi* fhr I 2/27 r,zn7ii4g.A'\;oz,. r ,  I 887,zc~ith fhc li/:g-s'slvr?fzb~~ i?t-
fiart frv- 18%. New Haven, State. 

Ix atltlition to the usual ofiicial reports arid tables of vital statis- 
tics, tliis \,olu:ne contains a report on river-pollution I)? Prof. S .  \IT. 
\17illistori, 11.Il.. l'li.Il., ~v i th  reports on water-analyses I)y I'rof. 
II .  1::. Smith, 11.D., and \ViIliain G. Daggett, JZ.1). This report is 
a very valuable ancl thorough one, ant1 covers nearly one hundretl 
pages. It is the outcome of an act of the Legislature authorizi~ig 
tile Statr  I~oard  to investigate and ascertain, as  far as practical~le, 
all f;l.cts in relation to the ~~ol lu t ion  of streams antl natural water-s 
of the State by al-tificial causes, in order to determine the sanitary 
and ecoiioinic effects of such pollution. In  the report are describeti 
tlie chernical processes employctl in the ~iianufacture of brass, iron, 
paper, nroollen, cotton, anti silk goods, hats, and rubber gootls, ant1 
the in?purities whicli :ire cast into the sti-earns of the State from 
these manufactories. In the analyses of tlie water, both the hiologi- 
cal ant1 cheinical neth hods ivere eniployecl. 

'The annu211 report ;ilsocontains reports on an epitlernicof tlysen- 
ter)- in Thoinaston, by R. S. Crootl\\iin. 14.D. In  tliis report t he  
author presents the follo\ving conclusions as  a result of his study of 
tlie epitlenlic : " that tile outhrealc of dyseiitery at  Thoniastoii, 
ant1 at every other to\vn on the Naugatuck River, occurred i t ?  
consequence of tlir co-operation of several favorable intl~iences. 
These \\ere a eel-tain seaso~i,a certain Iliglr temperature, ;L certain 
favorable location, unsanitary niotles of living, ant1 the uze of in;-
pure tlriiilting-water. Nevertheless, infection with a certain spe-
cilic poison was the sole cause of tliis tiisease, ant1 the ~ - 6 i cplayeti 
by these influences in its etiology was only to increase the pretiis-. 
position to tile affection by 1-entiering rhe hrinian organism more 
sensitive to the action of tliis unltnown poison." 

1)r. C. W. S. Frost coiitributes n saiiital-y report of the city of 
W:tterbury, from \vhich i t  appears tliat small-pos, tliplitheria. 
nieasles, ant1 dysentery prevailetl d i~r ing the year. 

Ill-. 1;. E. Reckcvith has contributetl remarks on tlie recent out-

hrealt of typhoid or entel-ic fever at  Southampton, L.I. Just  \\illy 

this report is printetl in the ' Annual Iieport of the Connecticut 

State Boarti of Health,' does not appear, unless the explanation is 

to he found in the following paragraph : " T h e  sanitary suggestions 

I\-hich close the 11l:per ;~pply not only to Southampton, hut to ercry 

si~!:ill seasitle resort in a developing state, where there are sirni1;tr 

coiitlitions of soil, surface of country, ant1 water-supply." T h e  re-. 

marits are iiistructive ant1 to the point, ant1 are cvorthjr a place in 

the report. 


,!?/t~?ie71th t l l ~ l i i d t r li<i7!70~lof the Aolr?-cl' c!,f Nral fh  (v-lhi, .Cfczlc Of 

AJew ~ ~ ~ irmJ f ? r j o ~ i  J ~ ~ 01-t h p  1 1 1 ~ ~ ~ ~ 7 2 ~ 
Y , 1 ' j t ~ r l  . i ' t !~fisfics~ 
1887. 'Trenton, State. 


I r  this report are the following papers : ' T h e  T2egal Aspect o f 

the I'ollution of Streams,' by L. S. Atwater;  ' Air, IT'ater, anti Footl,' 

by J-zra 31. Hunt,  1I.D. ; ' Outlines of Representative Seiver Sys- 

tems,' by J. J. Croes, C.E., E'. S. Otlell, C.E., George 1'. Olcott, C.E.,  

C. P. Unssett, C.I<., antl Charles McMillan, C.E. ; 'Exposure and 

Diseases of Operatives,' by D. \liarman, h2.D. ; ' Typhoid-Fever at 

Lloiint Holly,' by E. ZI. Hirnt, L"I.I>. ; abstracts from papers and 

t l isc~~ssionsof the 6e tv  Jersey Sanitarjr r2ssociation ; ' lieport on 

the IVater-Supply frorn the l'assaic \I-atershed,' by l'rof. 1%. R. 

Leetls, 1'11.IJ. ; and reports from the liealtli-ii~spectors. The  boarti's 

report also contains a list of persons practising medicine in the 

State. 


111 his papel. on air, :v:tter, anti food, Dr .  EInnt (!iscusses the in- 

fluence of impure air on the denth-rate, antl refers to the iiivestiga- 

tions of tliis subject t ~ y  1Iessrs. Carnelly and EIaltlane of University 

College, Dundee ; and also those of Dr.  Anderson, the health-officer 

of that city. Several experiments showed that the average of car-

bonic acid and organic matter was uniforrnl)~ higher in to\vn thar. 

in suburban or country air, and that in open places the carbonic acid 
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