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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 rliotor 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. 


VARIA,I'IONOF OF -- h4r. IT;. E ,  C O - E F F I C I E ~ I ' S  INDUCTION.  
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,z ~ i t h  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 
the 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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during the  night w a s  less than during t h e  clay, a s  also the  organic 
matter .  Micro-organisms nrr.re less a t  night than  in the day.  I n  
examining t h e a i r  of the  roonis of houses, it wasfound that  carbonic 
acicl, organic matter ,  and  micro-organisms diminishecl in quantity 
a s  the  c u l ~ i c  space per person increasecl from one hunclred to one  
thousand cubic feet. T h e  tleath-rate from phthisis w a s  highest in 
three-rooiiiecl houses, which is accounted for by the  fact that  pul- 
monary consu~npt ion  is  selcloin in the  form of tuhercular tlisease in 
young l i fe;  and in one ancl two roorned houses ~ n u c h  fewer live to  
the  consumption age,  so  a s  to  diminish the  material, anel so  ~ n a l t e  
the  actual cleath-rate lower. In reference to  the  purification of air 
indepenclent of mechanical methotls, the  following ~ecoininendations 
a r e  matle : cleanliness of person ant1 dnrelling, ancl open-air spaces ; 
frequent  change of t h e  air of the room ; wintlows shoulcl be macle 
to  open above antl below, and both sashes slioultl I)e used a s  much 
a s  possible ; the  practice of having a larnp burning all night in bed- 
roorns in small houses is greatly to  be  deprecateti, a s  the  heat, t h e  
organic matter, ancl the  carbonic acicl aicl in t h e  reduction and cle- 
terioration of the  air. Dr .  H u n t  discusses schoolroom ventilation, 
ancl gives a large number of results of tests of the  air in the schools 
of Hobolteii. In  speaking of water-analysis, lie refers to the  biologi- 
cal tests, antl says that  it \voulcl be  premature a s  yet to claim any 
very tleterininate results, although much has  been fourid tha t  is 
valuable for comparison with chemical analyses. Dr. H u n t  does 
not think it to be  an important function of a Ilcalth board to  deal 
with the  question of atlulterated ~nustarcl  o r  spices, nor nritli t h e  
sale of oleornargarine, inasmuch a s  it h a s  never been sho\vn tha t  
there is any  serious risk to liealth in their use. H e  appreciates the  
desirability of preventing cornmercial frauds, but  does not  regard 
this a s  a function of health laws. 

In  the paper on sewer systems, tlescriptions are given of the  
tirainage and sewerage of the  Lawrenceville School, Mercer County, 
N.J., and  of the  systems of Long Branch, E a s t  Orange,  anel Morris 
Plains. 

T h e  article on exposures and  cliseases of operatives is in the  line 
of valuable work ~vhich  the  State board has  been pursuing forsolne 
t i m e ;  namely, a n  inquiry into the  conelition of \vorkshops and  fac- 
tories, ancl a s  to tlie influence of the  \various trades ancl occupations 
upon the  lives antl health of operatives. T h e  chief report this year 
is upon the  pottery industry. D r .  \\'arrr~a~i gives the  results of liis 
investigation of this intlustry in the  follon~ing recapitulation : ( I )  
tha t  tlust, antl the  liability to inhale it, is the  principal cause of pot- 
ters '  as thma and  potters' consumption;  that  the  greatest  number 
of sufferers from the  above-nametl cliseases occurs among ' china 
scourers ; ' (2') t h e  greatest  sufferers from lead-poisoning are tlippers, 
antl those assisting them, -glost-placers, mixers of colors, grouncl- 
layers, majolica and  other painters, ancl those who ' fet t le '  ware  
after  it is dippecl ; (3) that  the pottery worltnien most  liable to  
rheumatic affections a r e  ovenmen and ki l~imen,  who a r e  greatly ex- 
posetl to  heat  and strong d r a u g h t s ;  they also suffer inuch froni 
colds contractecl froin the  sudclen checking of the  perspiration, 
which often terminates in acute inflamniations of the  chest  ; (4) tliat 
those engaged in seclentary occupations suffer most  from clisortlers 
of the  tligestive organs,  liver, ancl s tomach,  follon~etl by general tle- 
bility, defective blood-making, ancl hence bloocllessness, sensitive- 
ness to  coltl, constipation, a n d  a tendency to  internal congest ions;  
(5) the  auxiliary causes a r e  neglect of cleanliness, in work, in shops, 
in dress anel in personal habits, inattention to  ventilation ant1 to  
the  heat and  moisture of the  workshop, intemperance, a n d  irreg-
ular living ; that  a large majority of worlters d o  not reinain contin- 
uously a t  tlie \\,orit for more than frorri fifteen to twenty years ; finally, 
tha t  the  removal of the exciting cause or  causes is tlie only rational 
means  of preventing o r  interrupting the  cliseases of potters. Statis-
tics show that  pottery operatives in this country a r e  in better health 
than those in the  Old Wor ld .  

Evolj~tzbiz/and its IZeZnZzbit t o  X c Z z ~ z b ~ ~ s  13y JOSEPHThozz-hi. 
LECOSTE. New Irorlt, Appleton. rzO. $ 1  .so. 

IT is always with a deep sentiment of respect that  we  take up a 
boolt in which a n  earnest  tliinlter expresses his vie\vs which embotly 
a life's work,  - the  work of the  author 's  mind in settling the  puz- 
d i n g  questions tha t  offer themselves a t  one  t ime or another to  every 
m a n ;  a n d  the  work of the  subjects  that  have occupied hinl for 

years antl years upon the  evolution of liis mincl. F o r  it cannot  be  
but  that  the latter influence ~ n a l t e s  certain points of view more im- 
portant  to  one man ' s  n~incl than  to that  of another, and  accordingly 
their final conclusions tvill tliffer either funclamentally, o r  a t  least to 
a certain extent. I t  is therefore not \vith the  expectation that  w e  
will iincl the t ruth in a booit set tin^ forth t h e  opinions of a m a n -
for w e  cloubt whether such truth exists - tliat w e  read a book of  this. 
ltincl, but  it is the  ;?sthetical and  etliical pleasure we  look for  ill 
listening to  opinions that  a re  t rue to  one principle, ancl therefore 
consistent. I t  is  with this feehng that  we read Professor LeConte's 
book with the  greatest interest and  gratification. 

H i s  explanation of evolution in the  introcluctory chapter  opens a 
clear view to his thoughts : " Every s) s tem of correlatecl parts  m a y  
be  stutlied from two points of view, which gi1.e rise to two clel~art-
ments of science. T h e  one concerns changes within the  systeln by 
action ant1 re-action between the  parts, proclucing equilibriunl a n d  
stability ; the other concerns the  progressive rnovement of the  sys- 
t em,  a s  a whole, to  higher antl higher conclitions. . . . T h e  one  
concerns things a s  they are, tlie other  the process by \ ~ h i c h  they 
become so." T h i s  itlea has  been expressetl by other writers by t h e  
wortls, 'evolution is par-t of the  science of history a s  opposecl to  
the  science of physics.' T h e  author then l~roceecls to detine evolu- 
tion, which lie calls " a progressive change accorcling to certain 
laws by means of res~t len t  forces." I t  is not t h e  object of th i s  re-
view to folloiv the  author in his argument for proving the  truth of  
evolution in tlie sense a s  here clescribed. Keither is this a rgument  
t h e  principal object of the  hook, \vhicIi is an explanation of t h e  re- 
lation of evolution t o  religious tliought. T h e  author emphasizes 
justly tliat by acceptir~g the law of evolution \ve do not b e c o r ~ ~ e  
niaterialists any rnore than by accepting tlie Ian, of gravitation. In  
setting forth liis vie\vs a s  to the relation of man to nature,  he as-
surnes physical and  psychical plienolnena a s  equally true, but  their 
connection a s  only intelligil~le to an  intelligence superior to that  of 
man.  H e  believes tliat in man physical changes may be produced 
by psychical changes,  while in anirnnls only t h e  reverse is t h e  case, 
His  views on the relation of Gotl to  inan a r e  a n  atternpt to  recon-
cile tlie theological anel positi\ristic views -as  me should say, in- 
stead of LeConte's materialistic - f rom tlie s t a n t l p o i ~ ~ t  boththa t  
contain some truth,  anel that  Gotl is inlmanent in nature. T h e s e  
conclusions a r e  a s  inucli dictatecl hy feeling a s  by reasoning, a n d  
tlierefore they \vill be  cou\~ir ici~ig and satisfactory to some men, 
while they cannot  claim to 11e a s  firlnly founclecl a s  the results of  
scientific investigations. 

Accideizts nrzd By CIHARLES W. M.D.E~i~o~i~ i zc i ' t . s .  DULLb:S, 
3cl ed. I'hiladelphia, Blakiston. 16~.75 cents. 

I X  the preface to this edition tlie author says tha t  \vhoever h a s  
seen how invaluable, in the  presence of accident, is the  man or  
wornan with a cool head,  a s teady hand,  and  some ltno\vletlge of 
what  is best to be  done, will not fail to  appreciate tlie desirability 
of possessing these qualifications. T o  have them in an emergency, 
one rnust acquire them before it arises, and it is with the hope of 
aicling any who nrish t o  prepare themseI\,es for such clemands upon 
their onrn resources that  the  sugges t io~is  contained in t h e  boolt 
have been put together. They  cannot  take the place of calling a 
physician or  surgeon, but  may fill up with helpful action w h a t  
might otliernGse be  a period of inaction and despair before skilled 
assistance arrives. 

Arnong the many topics treated a re  clrowning, suffocation, cliok- 
ing, foreign boclies in the eye, nose, antl ear, fits, sunstrolte, sprains, 
clislocations, fractures, wounds,  11emorrhage, poisons, etc. T h e  
t~oo!; also contains a list of the  supplies which a re  necessary to 
meet  such emergencies a s  a re  liable to arise in ei-ery family, a n d  
gives tlie closes ancl uses of the  inetlicines co tnn~only  fount1 in the  
family metlicine-chest. T h e  illustrations a re  goocl ancl sufficiently 
nuinerous. In  order to ~ n a l t e  this little treatise available for sudtlen 
necessity, pains have been taken to  make  the intlex a s  c o l i ~ l ~ l e t ea s  

possible, antl tlie typography h a s  been so arranged t h a t  leading 

worcls may catch the  eye on  every page. T h e  language is simple, 

being entirely devoid of technicalities, and  the  methotls of t reatment 

recoinmended a re  trustworthy and  reliable. T h e  manual  is one of 

the  best of this class of boolts, and  s l ~ o u l d  be  in the library of every 

householder, ready for reference a t  a n ion~ent ' s  notice. 



