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and its execution, wc (:an h a l e  nothing tlnt contracteil by general elevation, and argues 
praise. Dr. Boltoii has lalcl 1lie scientific in ii that their thickest portioiis are confinecl to 
of the whole ~t,orlcl under a (leel> debt of grot  - their borders. EIe has to point out that more 
tude ; while those who really hnow the sevel'ty ca re f~~ l  reduce the formerly supposecl ~ u r \ ~ e y s  
of the task he has so f'aitlif~~lly extent of tlie worBable coals. Rarely are there ac~ompl i she~~ ,  
will be forced to ackiiowledge t l ~ a t  painstnliing 
is not coilfinecl to Germally. 

THE FIFTH T.'OLU21115 01' OHTO GEOL-

OC T? 


TEICfifth volume of the Ohio batate geologi- 
cal report, crammed al111ost to bursting with 
extremely valuable informstion, np to more 
than eleven hruldred pages of wrt~tchccllg thin 
paper, poor printing, anti coarse illnstrntions 
ancl maps, puts us in doubt which to ~vonder 
at  most, -the unenliglltenetl niggardliness of 
the great wealthy porli-raising stat: of Ohio, 
or the intelligeut, generouh zeal ol' its few 
geologists. They, iiicleeil, have e\icli~nll~r been 
urged on by self-sacrificing Jel  orion to learn-
ing, ancl, far beyond mliat cor~lcl haye been 
expected from the petty rlieans gi~tkntliem, 
have fillecl their measare f o o ~ e ltlon ing wit11 
knowledge that is either immccliatelq a~icl ob- 
viously useful, or of less clireci, but wider, 
more manifolcl, ancl of more lasting utility. 

A b o ~ ~ tseven hunclred pages of the report, 
themselves enough for a bulliy tome, are the 
qork  of the able state geologist, Professor Ed- 
ward Orton, clone " in conj~liiction with Ihe 
cluties of his professorship a t  the state univer- 
sity ;" for, of course, the state could not afforcl 
even to employ tlie chief of so important a sur- 
vey on full time. He  discasses in a hundrecl 
ancl twenty-eight pages the stratigraphical or- 
der of the lower coal-measures in Ohio ; in forty 
pages, their coal-becls ; in three hunclred and 
fifty-two pages, tlle mines upon them, county 
by county; in sixty-fi~e pages, tlte iron ores 
of the state, geologically ancl geographically 
considerecl ; ancl in sixty-five pages (collabo- 
rating with Dr. G. TV. H a m s ) ,  its building- 
stones, especially the celebrated Eerea grit. 
1Ie wisely avoicls attempting to assign num-
bers to tlic different coal-becls, -an impracti- 
cable or impossible task, since they thiclren up 
in so many places, or thin out and disappear, 
-ancl adopts thc local names alreacly in use in 
western Pennsylvania, where steeper valleys, 
with less drift and more frequent exposures, 
have earlier enabled the order and iclentifica- 
tion of the beds to be correctly made out. 1% 
maintains that the coal-beds never extendecl 
much, if at  all, heyoud their present northern 
boilndag, ancl that tlie great basin gradually 

more than one or two worliable coal-beds at  
ally one spot ; ailcl there is great loss of coal 
from tenderness, inlpnrity, or a poor roof or 
floor, as me11 as from lacli of proper care. He  
shows (17. 263) that a coiisiclerable clisturb- 
ance occurred near the enci of the lower coal- 
measure period in Tuscaratvas county. 

The state chemist, Prof. K. 7V. I,orcl, be- 
sicler twenty-eight pages on the chemical worli 
of the surrey, including Gfteeii pages of tables 
of analyses, contributer an arlmjrable chapter 
(a hundred and seventeen pages) oil the iron 
nianufactnre of the state, noticeable for the 
exbent to mhich raw I)itulninons coal is used, 
and in the hanging-rock region for the amount 
of charcoal-iron still made. 111 spite of some 
cleficiency in rhetoric (so apt, with language, 
gmnimar, and logic generally, to be neglected 
by scientific men, to their own iminense disad- 
rantage in respect of easy mental worlc as well 
as to the discomfort of their readers), he cer- 
tainly has tlie root of the matter in hini ; and 
his thorough coli~prehension of the subject re- 
sults in sound practical advice. Goocl sam- 
pling gives much greater value to the analyses 
than any in tlie previous vol~nnes have. 

The state geologiit's son, Mr. E. Orton, 
jun., gives an excellent chapter (seventy-nine 
pages) on the clays ancl all their manufactures, 
from common brick up to terra-cotta ; and one 
(twenty-five pages) on the coals of Coshocto~~ 
cotuity. The former state inspector of n~ines, 
IIon. Andrew Roy, contributes a very goocl 
treatise (seventy pages)?tn the coal-mining of 
the state, including some notice of the coal- 
cutting machinery that is graclually coming 
into use. R e  has, too, a dozen pages on the 
coals of Jaclisoii and 7Vellston. There are 
also a very good chapter (twenty-two pages) 
by Mr. H. Kewton on coke-making ; one 
(twenty-eight pages) by Mr. E. McMillin on 
tlie gas-coals ; one by Prof. C:. B. 71-right 
(twenty-three pages) on the glacial bonndary, 
pointing out that it separates better soils on 
the north from poorer ones on the south ; one 
by Prof. A. A. TVrigllt (twenty-seven pages) 
on tlic coals of Holmes county, with the scales 
of its numerous columnar sections, each care- 
fully marked, -a convenience wanting to many 
sections and maps in the other coal chapters ; 
and one (twenty-nine pages) by Mr. C. K. 
Hrowii on the Meigs-Creek coal of the upper 
coal-measures, very full in local details. 
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Tlie 1w:~ctic:~l utility of gcologicnl snrvcj s is 
incidentally illnstmtetl at  several points in the 
volnme, where it is shown that money, np to 
more tlian n million dollars in a single c:Lse, 
might lrave been savecl by a good prclirninnry 
ex:mination of tlie circnmstances. 

Tllc worltl (if Ohio docs not) Innst needs 
feel Yery gratef~il to L'rofessol. Orton ttncl his 
.assistnlrts, sorne of thcm not contribritors to 
tlic volrime, for their largely ggmtuitotis and 
very successfill labors, :nid, cong~~atulntiilg 
llint anti tliem on 1i:~~iilg so in11ch :~ccornplisl~ccl 
witli such limited time and means, mnst hope 
that Ire inay soon iint'l liirilsclf able to publisll 
a t  1e:~st one nlorc ~rolnrnc on the several other 
ccorrornical slxbjccts of high iinportnncc ncccs- 
snrily ncglcctccl this t i~ne.  

THE TYINIli1fILL A S  A PRIi1fE MOTTER. 

TIIIStreatise is intendetl to present the tlre- 
ory ancl the yractice of construction :~nd use of 
windmills, tlic history of tllis form of piiine 
m o x r ,  its progrcxss ancl developmcnt, :ind tile 
cconoiliy :~tt:~ined in its application to the pro- 
duction of nc:tilal)lc poner. It is :L careful 
and conscielltioils stirdy of tlre maclrines in 
nsc, of the thcory of lllc trailsforination of tllc 
a~:lilable cnelgy of ~ ~ i i i i l  for purposes of :~ppli- 
cation, and of tlie comnlercial aspecat of the 
casc. 

Ilere 1.iill htl fonntl :in acc.omlt of the extciit 
to ~vllicli \rintlinills n1.P ~ised,  and of lire (,om- 
parativc ~izlue of lllcse forms of' motor ant1 the 
stc>nn~-cnginc,thc tlicory of TT ind-prcssurc., :riitl 
tllc cfrict of air ill molion npon the sail?. 7'hc 
Iiistosy of the ( ~ n i t r t ~ r l i i ) ~ i  or \\ ilr(1-:tiicI 11s~ 
mills is given with n t1cscril)tion of t l ~ r  best 
lcrro~vo. Tile wliolc is :L ve1.y ctornplete tuentise, 
aild will proi~ably take its 1)ropw p1:1t~ :IS tlic 

.jccL. It s~rpplies n want,, :~ntlwill pioi)ahly 
bc c~stciisi~~ely i.end. 

The armngenlent of the book seems to us 
cscellciit, the trcnliue~it gootl, tlrr ~;oi'lc, so far 
as we l~ftve hccn able to clrcck it, uccurate, 
and tlie coirclt~sions corrcvt. C11aptr.r~ii. :~nd 
iu. 011 tile constrl~ction of tlic So~,m~rlns for 
effect, ancl on tlic coinn~crcial econoniy of the 
mill, are the ii~ost strikingly .i.:~lnnt)le p:lrts of 
tlic booli ; alitl thc former \\-ill interest the stu- 
tleut of tlrc theory of prirnc nlovers as greatly 
as tlic lnttcr will interest the proposed user of 
ilic mntl~inc, and the practising eugineer. The 
text is well written, the booli-niabing excellent, 

Tlbe zaixdw8ill ar rr prim? orour,. I3y Ar.l'r.~;n I:. \T7or.s~,
M.I':., New YorB. ltaO,~/,1882. 8". 

stantlard, tile orrly real trc.:~ti:;c npoli tlris s ~ ~ b -  sc?arches, csl)cci:~lly in rofcroricc tb saponifc;ttion, 

and tlic whole I)oolc is :In illustration of n liincl 
of work which is always mclconicrl by the yro- 
Scssiolz to wliicli !its author llas prese~ltecl it. 

A T,AI<GIC st01 P slab I~ac, just been 1)Iarcd in llic 
wall of file elrtraricc hall of thc nc\vly completed 
portion of t l ~ e  31useurn of rornpnralive zoology, ~vliich 
w:ts built by Dr.. Alevai~drr Ag:~ssiz a t  his own ex- 
pelise. : n ~ d  presrrrted to 1Jarv:~rd collrge. Tllc sirnple 
inscription re:uls as follows: -

LVDOVICI  -
ACASSIZ .r 

PATRI v FILIUS .r 
ALEXANDER -

MD v C C C v L X X X v  

-On the  InsL day of Allallst, :~ccortling to Nature, 
Profcssol Nichcl Euger~e Chevreul ent crerl upon Elis 
100th yea.],. Apart front tlie fact, tli:at, among inen 
wliose lives liave bee11 clcvoted t,o active scicntilic re-
scarclt, no one llas before attainc!rl such an age, Chev- 
reill st,arl~ls conspici~ous for tiit? vast a n ~ o a n t  of work 
he llns uoiie, nnc1 for fhl~e great practical effect his 
worlc l i i~s had otl tho i~lduqtries of Llic woi~ltl. W1rc:n 
I)lunas, ill 1852,ntlilressctl l i i~n on t,lle occasion of hantl-
ing to liit;~ tlie prize: of 12,000 fixncs nerorcletl to  him 
1)y t l ~ c  Sor:i6(.6 tl'i:ricouragernerrt 1)o11r l'iritluslrie na-
t i ona l~ ,Ilc said, "Le  pris consn.crc: l'ol.)irrion dn 
l'lCr~t,op(: s11r tlcs ti;i\:alls sc:rvent (I(: rnotlkle ;Lt,ous 
los c1ieinistc:s; c'csl p;n ccnlaincs des rnillions qa'il 
faailrait r1oi111)rer Ies proiluits cyu'on cloit :Ivos tl6cou- 
~~ertes." More recently, iri 1873, when the awarcl of 
t,lie Albcrt 111etl:~l was rnacle by t l ~ cRrlglish societ,y of 
a1.t~. t,lic terttis in w1lic:ll t,hc c o ~ u ~ c i l  rxpressod tlic 
g~.o~lndsof tlit? award wcrc, "For his chcniici~l re- 

clyril~g, ;igricult,rrrc,, nutl nat,ural Iiistory, wl~iclr for 
Iriorc thari llnlf a ce~l t~i rghnveexerciseil a\vitIc influ- 
ence on tile indastrixl arts of t11e ~x~orltl." Ifis scieri- 
bific ~vork,  a]jart froin its cornmerciai ontcon~e, mns 
rc~cogriizcd by the ltoyal society of 1,o~lrlon as far 
back as ISPO, ~vltcn lie was electe(1 n foreign associntc. 
1x1 1:3J7 t,lic Copley 111cdal mas a-cvarded to  him. 
O t l~e r  courltries have also paid llirn honor, while 
t,he tlistinctions of liiv riat,ive land have shower~(1 
up011 him. 13or11 in Angers in l'iSti, wlwro liis father 
was a physicinn ol  note, Ire was 1)nL sevcntccn mlien 
1 r ~vent to Paris to be 'ma11ipulate11r7 in tllc labora- 
tory of the celehrnt~ecl Vancluelin. At tlic age of 
twcnty Ire published his first cl~cinical pnpcr, and in 
the next half-dozen years 11c lincl publisl~ed more than 
a score on different subjects. Then began that  series 
of pa~)(:r"cor~iulencirtg in 1513), " Ecclicrcl~es cliim- 


