
a s  9,430,000 tons ;  while Mr.  Lord, for tlie 
same year in Illi~lois,  g i ~ e s  9,115,653 tons. 
Coal is mined in forty-nine counties in Illiiiois ; 
and the number of mines is 630, emplojing 
nearly 24,000 men allel a capital of $10,396,540. 
T h e  l)rodaction was 10,508,791 tons for 1883, 
valuetl a t  $15,310,521. This  was an increase 
of 1,393,414 tons over the output of 1882. 
r ,Lhe average valile per ton of t l ~ e  coal a t  the 
mines has bee11 $1.46 for the past three years. 
There has been a m a r l ~ e d  clecline since 1870, 
mllen it  was $2.32. 

Tlie report gives a statisticril sammai-1 for 
tile s t a t e ;  the complete statistics of each 
county arranged in alphabetical order ; and a 
comparative table for 1882 and 1883, showing 
the number of men employeel. the prodtict in  
tons, and the average and aggregate values. 

There are also papers on ' Miners' wages,' 
ancl ' Casualties in  mines ; ' ant1 a detailed 
desciiption of ' tllc Diarnoncl-mine disaster a t  
Braidwoocl,' n-ith a iliagram of the mine, is  
given. T h e  subject of s ta te  legislation in  the 
interest of the miners is considered, ant1 statis- 
tical tables of the various inspection districts 
a re  presented, illustrated by a map showing 
their boundaries. T l ~ e s c  arc followed by a 
list of the railroads in  tlie s ta te  on the lines of 
vhich coal is  founcl, with the names of the 
towns and statiolis on each wliere i t  is milleel 
and sliippecl. 

Tlie average wages receivetl by the miners 
is  stated to  be ninety cents per ton. During 
the year, 365 casualties occarrccl, involving the 
loss of 134 lives. This  as a t  the rate  of one 
for every 78,424 tons of coal, o r  one man i n  
e-rrery126  einployed under ground. T h e  catas- 
trophes a t  Braidmootl and Coultersville, in 
nllich 79 l i ~ c s  were lost, of course smells the 
list, ancl malces i t  exceptional ; but. lealillg 
them oa t ,  onc life n a s  lost for every 192,887 
toris of coal talten out,  wliic.11 is all e s c c s s i ~  e 
death-rate for mines as  flee fioiil ee s l ~ l o s i ~  
gases as  the inines of Jllinois are. 111 the 
bituininons mining-regioli of Penny11-a~iia the  
average for 1 8 8 h v a s  one death to  every 277,- 
124 toils of coal mined ; ancl ill Great  Britain 
the statistics for eight years, ending wit11 1880, 
slion that  for evcry 143,667 tons of coal taken 
out there was a11 average of one death. 

111 the Illinois mines tlic larger number of 
the miseellanco~is accidents are  caused by the 
falling of tlie roof, against whicll, a s  the report 
says, the miners are  usually able t o  protect 
themselves. Fami l ia~ i ty  n i t h  tlie clanger, how- 
ever, leacls then1 in many cases t o  neglect the 
setting of props. Tmelle  of the 365 acciclents 
were due t o  gases. 

T h e  report concludes with a n  ennmeration 
of the s tate  mining-1an.s. 

Although resitlents of Illinois will be espe- 
cially i i l te~estcd i11 this report,  there is  a great 
(leal of material in it  that  is of general interest 
ancl rwactical value. 

CARPENTER'S EhTERGYIlNi?iATI/'I1E. 

B ~ ~ e r g y  lectzires ,tipon ofin lznture: sirc thr forces 
nature and their n171lual relniions. By 11'. I,. 
CARPEKTER. London, Cnsseli, 1883. 15+212 
p., illustr. 12O. 

\ITrrim a man has been drir ing a butcher-
wagon, o r  throwing trunks, o r  vacling abont 
in the cold ancl wet all clay, and. has  no attrxc- 
tive fireside to  retreat to  in the evening, i t  
must be comforting to find a well-warmecl and  
brightly liglltecl hall s t a ~ ~ t l i n g  open, v i t h  a plat- 
form a t  one end loailed n i th  bright apparat1is, 
ancl curiousIy cololed dis~grnrns on the malls. 

T h e  weary mail walks in and takes his seat 
among a crowcl of equally curious men, o r  
only equallg nreary if hab~ t r~e ' s ,and after sub- 
bing his hands, and snlootliing his liat across 
his knees, gives a few f i ~ r t i r e  glances a t  t h e  
lcctnre-table, and an-siits el e t ~ t s .  

Over the uppermost diagram there is  posted 
in  the bolciest letters, ' Energy in nature.' 
Our tirccl friend has a flickering tllought that  
i t  nlight be well if therc were no energy i n  
nature. With Nature he was acqnaiated when 
a boy, possibly, and has a certain s-stem of 
philosophy i11 regard t o  her worliings. I I e  
once saw a n1a11 who coulcl discover springs of 
good water by  means of an apple-tmig. H e  bas 
leaned his head against telegrapli-l~olcs t o  hear 
the ilcspatches, o r  has matchecl for them a s  the). 
17asscxl on the vire .  I l e  has aln ays been taught 
that  each ' nelv moo11 ' i s  x neTT moon, and,  t o  
the best of man's linon~ledge, made of some 
common s~ tbs tance  iiecessalily. H c  is not 
a\Tarc tliat any of these clrerishcd notions nre 
to  be jarred this c r e n i ~ i g  ; and. tlianlis to  sooth- 
ing sleep, they may not be. 

T h e  lecturer appears, -a man well acqunint- 
cd with the  mecl~anical theory of heat,  the 
kinetic tlieoq- of gases, the peculiarities of a 
magnetic field, a ~ ~ t l  tlie morliing of a n  incluc- 
tion-l)alancc, brilliant results of the labor of  
man,  -ancl llns come this evening t o  flash 
these jewels before tlic eyes of ltis motley 
audience. 

T h e  lecturer begins ; anrl the  l is tc i~ers  catch 
electricity,' ' heat,' ' sand, '  ' mood.' Two 

close their eyes and nod ( the ' regulars ' h a r e  
already closed their egcs and nodded).  ' En-
ergy is the power of doing worli,' the lecturer 
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says : the sleeper opens an eye. :Force is 
simply the esprcssion of the rate or speed at 
wllicli any cliange takes place in matter : ' tlie 
eye closes. 

The lecturer, building his hopes 011 the star- 
ing eyes of a yo1111g lnnn in the front row ancl 
the rtlpiclly running pencil of the young woman 
i r i  the secoacl, dilates upon the first two laws of 
motion, and approaches the third. I-Ie notices 
a friglitened look in the youiig man's face, and 
that the pencil has stopped, and says, "Action 
aiid reactioil are equal, but for present pur-
poses it ceecl not he liere clisc~issed." 

I t  r n q - he said that the book-binder's appren- 
tice over tlie elocli has been omittecl fro111 this 
account of the ttuclience. That is very true : 
but it must be nnclerstood. nlien a popular 
lecture is given, that it passes light o ~ e r  the 
heacls or through tlie heacls of nearly all ~ h o  
are there ; tlint the results :we only to he fonntl 
in tlie rilillcls of a st1 ay few. \TTitli this granted, 
one ]nay acliuo~rledge that the blue liglits aiicl 
red lights of tlie espe~.iiiients may draw ap- 
1)lause. hut that tlie main resnlt of the evening 
~vill be a restless slecl) for the majority, niicl a 
pleasant 1)astime for a few. 

With the iirc. of the esperimcnts bwieil in 
the blacli and nliite of ~ooclcuts,  aiid tlie an nk- 
enilig influence of tlie sl~ealier's ~ o i c e  gone. 
the snrne lialf-told facts appear real< n hen rend 
from the pages of n bool~. 

Mr. Carpenter states in his preface, that 
liilld frieuds aclvised tlie puhlicatioii of his lec- 
tures : but the lectures being of the class whicli 
liint at  clisc~~ssrather t l ~ a ~ i  the prohlems of 
physics. ailcl intenclecl to lead the listencr to 
tllillli he is leariiii~g nhen he is only listeri- 
ing to pleasant cli:it, it ~o111d seem tliat this 
acl~ice must have I)een of the lii~icl nliiell 1s 
not 1ne:int to be folloned. 

SOlTlE STATE Af2LZICULTUEAL EXPERir 
BIEN 1'-S T'A 2'IO1VS. 

A nnual rrl~ort q f  the Con~iecticzit agrictlltural experi- 
ment-.\/ntion lor 1883. P i in ted  bv order of t h e  
l e g i s l n t ~ n e .' Kern I-Iaren, licitle; iIIorehouse, $ 
Taylor,  pr . ,  1884. 120 1' SC. 

F o u ~ t l ~annual renort o f  /he ATeto Je1:seu stute aciriczcl-
lurnl ex,~eri?,ze~~t-sfa~ioit , for tlie zjecty 1883. ' k i i i e -
l a n d ,  IVilburpr.,  1883. 112p.  So. 

T~ir:report of the Conliecticut station for 
1889 I)reseiits a good illustratio:~, hot11 of the 
value of cspeiiment-stations and of the rntlier 
narro\v lili7its n itliin \T 11ich their a c t i ~  ity has 
been in most cases thus far coiifinecl. This 
oldest of the  A~neiican stations omecl its origin 
to  the clernand for all eMcient control of the 

quality of con11nerci:il fertilizers. It was in 
its incel~tiou, arid has remainecl to a large 
extent, a fertilizer-control station ; and this, 
not from any lack of interest ill the problems 
of agricultural science, iior from any incoin- 
pctence on tlle p n ~ t  of its officers to solve 
them, hut simply from force of circumstances. 

During the mrinter of 1881-83 the station 
was without laborntoq- facilities, ailcl tlic pres- 
ent report covers ahont niile nloriths of work. 
Of its hunclred aiid twenty pages, about sev-
enty are clevoted to fertilizers, t ~ ohundred 
and iiiileteen analyses of mliicli are reported.
" Kearly one-half of tlleln are samplcs of coin- 
plex composition, each one requirirrg six tle- 
terriliilations in duplicate. " The ainount of 
~rorl i  which this invol~ cs ctln he f~illy appre- 
ciatecl only by a chemist. bnt its effect in 
lin~itiilg the arnount of other work clone is 
obvio~~s.  

Asiclc from fertilizer ari:llj-ses, me find in 
this report nninerous tests of the vitality of 
scecls, together with a clescriptioii of a nelv and 
convenient form of apparatus for the same : 
arial~ses of feecling-stuffs, and a, table of the 
composition of Ainericnn feecling-stuffs com-
piled exclusively from Xmerica~l analj-ses by 
Dr. E. 11. Jetiliins : analj ses of the mill< o f ,  
Ayrshire cons, aiitl of nlarket 111ilB ; nnalj ses 
of oali and cliesnut lea\ es at tliffercrit periods 
of growth : ancl (livers iriinor matters, iiiclucl- 
ing ilotcs on some analytical processes. 

I t  will he seen, that, ~vliile consic1cr:ible ~vork 
otller tlixn fertilizer ailalysis has hecii clone, 
it is all, so far as reportecl, laboratory ~ o r l i .  
Of experiments with l i ~  ing ldailts or ai1iinals, 
or even n~itli the soil from which they clrnnr 
their sustenance, ~ r c  find no merition. &is  v e  
have nlreacly snicl, this fact is largely, if not 
entirely, the result of uua~oitlable circum- 
stances. \ire inerition it here. not to find fholt, 
hut to express tlie hol~e,  that, v i th  its new 
ecyuipment and increased incoine, the Connect- 
icut station n ill find iiieans and opportonity 
to enlnige tlie scope of its n~orli. and attack 
soiile of the numeroos problems in mhat we 
might call :xpylied biology, wliicli :rrc mniting 
solution. 

The r e p o ~ t  of the New Jersey station shows 
poiilts of resemblance to, nilcl of cliffcience 
from, that of the Connecticut stntion. As in 
the former case, the largest drnngl~t upon the 
resources of the stntiou lias beell for the nnal- 
J sis of fertilizers, n linndrecl and ninety-four 
of nrhich hare bee11 esnmiiiecl. Uiililie tlie 
Coiluecticrit station, the Rew Jersey station 
liad ready to its liaiicl tolerably good facilities 
for condacting field and feeding experiments ; 


