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For the Scientific Amerloall. 
Bltumlnou •• laaIe. 

In a.ddition to the notice you have taken in 
the Scientific Americua of the manufacture of 
bituminous sha.I., in England, to grellt a.d
va.ntage, I ha.ve observed the following notice 
of the sa.me I1Ibjecc, by the London correspon
d.ent of the Na.tional Intelligencer: 

"In Engla.nd a company hu been formed 
for the conversion, by distill.tlon, of the Kim
meridge coal, or bimminous sh.le of Dorset
shire, into miner.1 oil or spirit, asphalt, and 
ma.nure, so .. to leave a profit of 100 per 
C8l1*. on tile expenditure. The manure, which 
il lold a.t £2 lOs. per ton, hal been tried on 
v.rious crops with the most satiRfactory re
sults, and is said to be equal in its eff ecta to 
guano, phosphate of lime, or any other arti
ficial ma.nure now in use. We ma.y mention, 
in connection with tbese marvels of mudern 
chemistry, t.hat a comp&ny of gentlemen is 
now engaged in tbe neighborhood of Liver
pool, is making experiments for the purpose of 
reducing the price of gas. Tbese g�ntlemen 
spea.k with the utmost confidence of being able 
to procure from coal a much larger amount 01 
gas tha.n has hitherto been obtained, and also 
to get from the residuum products of very con
siderable valuia so as, in fact, to enable them, 
if thty chose, when tile neceaB&ry a.ppa.ratus 
wu erected, to light . I.rge town for nothing, 
and yet rea.lize . prollt. However,. if they 
should succeed in reddcing the price of gas 50 
per cent. we shall be much indebte.d t� them." 

The principal object I bave in view is to in
form you that there is on the Miami River, of 
La.ke Erie, inexha.ustible quantities of Kim
meridge co.1 or bitumlnoul ahale, and lying in 
thl mOlt convenient situ.tion for excav.tion 
a.nd tra.nsporta.tion. Tho bed of the Mia.mi 
River passes some 30 or 40 miles over it, and in 

'many places lies bare. The Wabash and Erie 
Canal also pass over it, parallel to the Miami 
River. The Anglaise River, a. bra.nch of the 
Mia.mi, comes in .t Defiance over this bitumi_ 
nous lhate-the Ihale croJlll out in the bed of 
thi. for ma.ny miles. There are some pla.cel 
on the latter river where the sh .. le has im
bedded in it a large proportion of sulphuret of 
copper, in • pyr.midial form-from the aize of 
a. pea., to that of a man's fist. It is princi
p.lly in ,itu, .. Ithough there is considera.ble 
lying loose on the surface. It ia well known 
to miner.logiats tha.t the residuWII, a.fter burn
ing, Is clay. In lome pla.cea the cla.y is a. per
fect white, this we think would ma.ke fine pot
tery. In general the clay a.ppears to be stain
ed by Bome iron contained in the stone. 

B. F. STICKNEY. 
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For the Scientific �erioan. 
OrYltalizatlon. 

The word crystal originally signified ice, 
but it was afterwardil applied by the a.ncients 
to orystalized silica or rock cry�tal ; because 
thllY considered that bOlly as nothing else 
tha.n water lolidified by extreme cold. Che. 
mists a.fterwards applied the name to all na
tura.l transpa.rent bodies of a regular sh .. pe j 

a.nd it is &t present employed by them to de
lignate the regular fol'llW which solid bod ies 
a.ssume when their particles have full liber
ty to combine according to the Ia.ws of co
hesion. These regular bodi.s occur very fre
quently in the mineral kingdom, and ha.ve long 
attra.cted attention on a.ccount of their grea.t 
regularity and beauty. 

Of all mineral bodies, the substances known 
u laltll, most frequently take tbe crystaline 
form; and a.8 they a.re mostly soluble in wa
ter, the chemist can, by solution a.nd eva.pora
tion obtain crystals at his pleasure. 

It ha.s long been observed by chemists that 
each individual BaIt, Or other crystalizal.le sub

Ita.nce, affect� a determinate form, which it 
will rJways take, if free to do se, on evapora.
tion from solution, or cooling from fusion. 

A Cew of the most common fonns of crys
talization are here given: common salt forms 
regullu cubes; alum octahedrons; laltpetre, 
ai'('Bitled ptismB; aulphate of magnesi. (eJlllOm 
salta), four sided prisms j this laat containa 
upwards of fifty per cant. of the water of 

cryatalization, which causes it to undergo the 
aqueolls fusion when heated. Common salt 
contains no water of crystalization, properly 
80 called, but some water is always mechani_ 
cally included in ita crystals. Dry salts, when 
heated, undergo the igneolls fusion. Many in
genious theories have, at various times, been 
proposed by men of science to explain the 
phenomena of crystalization ; the most B&tisfac
tory of which assumes that the minute invisible 
atoms of all 8U bstance ha ve a particular form, 
and that, when forced to unite by the force of 
cohesion, this aggregation makes up the regu
lar form which we call a crYltalj and th .. t 
this form is th&t which is possessed by its 
component atoms. H. W. H. 

Claremont, N. H. 
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(Continued from p&&'1 160.) 
FIG. 24. 

RE-ACTI.ON WATER WHEELs.-About 300 
patents ha.ve been granted for different kinds 
of wa.ter-wheels and improvements on tbe 
same. Owing to the 10Qae wa.y in which the 
P.tent Ollice business was conducted previous 
to 1836, there i8 but too little kr.own of the 
earlier American inventions. Tbere can I>e 
no doubt bllt the sarTe things have been pa
tented over and over again. The firsL patent 
granted for a "Re-action W ater-Wheel" waR 
to Ja.s. McComb, of Princeton, N. J., in Allg., 
26,1791 ; the next to Joel Fa.m.m, of Oswe-
10, N. Y., in 1808; the next for wheell in the 
lame clasl was to ZeBulon Parker a.nd Ro
bert'McKelvey, of Obio, heirs at law of Austin 
P&rker. Tbis waK in October, 1829, fur a 
"Re-action and Percussion 'Wheel." A/l our 
American authors, with too little personal ex
a.mina.tion into the subject give Calvin Wing, 
of N. H., the credit of being tbe IIrst Ameri
ca.n patentee, but his pa.tent da.tel exactly a 
year after Parker's and 22 yea.rs a.fter Far
nam's. Europel\n authors have followed in 
their wake and copied the same mistake. Tbe 
difference between the B&rker Mill and the 
re-action wheel cbmmences at the outset· in 
the form of the wheel, a.s exhibited in tht! &n
nexed figures, 24 and 25, of which the first is 
a. horizonta.l section, and the second (25) a 
perspective view. A is the vertica.l shaft ; C 
C a.re the curved bucketRj these buckets are 

FIG. 25. 

narrower at the exit than inlet, as shown at 
e d. The water has free ingress on the face 
witbin, and rushes outwards to the circumfe
rence through the curved openings, impelling 
the wheel in a contrary direction to that of 
the wa.ter-hence the term rt-action. The 
perspective view shows two wheels placed on 
one shalt. A patent wa.s granted to Luke C. 
Hinma.n, L. Bissel, and Moses Barnel, 0 f Ot
sego, N. Y., in JUle 11th, 1811, for employ
ing two wheels at once. With the pa.tents 
previous to Parker's and Wings, we can say 
nothing, bllt there is every reason to believe 
that the form of this double wheel was well 
known and in use, before the last war of 1812. 
In tbis perspective view, A is tbe water flume. 
or penstock; S is the verUca.1 Ihaft j B is the 
feeding flume, D D are two wa.ter wheels j I, 
2, 3 are the buckets. The general aud first 
opinions respecting this cl80ls of wheels wa.s, 
that they were &qu.1 in effect to the onder-shot 

wheels. As this wheel was driven by re·ac
tion I\nd the under-shot by direct action, it 
was philosopbically set down, that as actioll 

and H.ar/ion we"e equal, there could possibly 
be no difference in tbe effect, although there 
might be in the price, and the convenience of 
tbe re-action over the under-shot. Tbis was 
an easy way to philosophiBe, and, as a whole, 
they were set down by Elwood. Morri8s, in 
1833, as being only superior to undershot, for 
running in back w&ter. In an experiment 
ma.de by him, in that yea.r, on a grist mill dri
ven by a re-action water. wheel, and published 
in the Franklin Journal, he states, "the 
amount of water required was considerably 
larger than would have been needed by a 
breast-wheel to do the same work, and he was 
induced, upon the spot, to decla.re an opinion 
unfavorable to the economy of the re-action 
wheel under trial." He a.lso statel, that, al
though the proprietor was new-fangled with 
the wheel, yet he a.fterwa.rds discarded it, and 
restored the old breast-wheel to favor anJ du
ty. Tbis whilel nearly resembled the one in 
the above fignre, and it took 1600 cubic feet of 
water, fll.lling 1 foot per minute, for 60 mi
nute. to grind and dress one busbel of whell.t, 
he found tbat a.n under-sbot required ollly 1;i76 
cubic feet sf wa.ter to do the s .. me work. 
These were the cl)nclusions set forth by Mr. 
Merris in 1842. They were condemnatory of 
American Re_a.ction Wheels, consuming, ashe 
stated, 24 cubic reet of water more than an 

under-sbot wheel, in grindiag one bushel of 
whea.t j yea., in one instance, it i. stated that 
tbey consumed nearly tbe douule &mOllllt of 
water to produce tae ·sa.ml effect, as an lInder
shot. 

== 

Tbe Lead Minel of Iowa. 
A correspondent of the Detroit Daily Ad ver

tiser, writiDg from Dubuque, Iowa, under date 
of che 12th iost., speaking of tbe lead mines 
near the city, says :-"1 would give YOIl a 
description of one of tbe heaviest lodes tbat 
bas ever been struck in the mining country. 
The shaft enters a large ca.ve, from twelve to 
fifteen feet high, a.nd almost completely cov
ered with minera.!. There Is one piece lying 
along the north wa.ll, forty-eight feet long, 
and tbree feet square. On the north side, at 
the top, there is one of the finest sights I ever 
saw. There is an immense body, in square 
blocks, eigbt or nine inches square. Tbis 
cave i� eighteen hundred feet long, but the 
miner&l doe8 not show in the entire length. 
Tbere is one more place which I must speak 
of. Tbere are two sheets ha.nging down from 
the cap, about aix feet ten or twelve inches 
thick, a.nd sixty feet long. Tbey a.re as white 
as snow. The cave is about fifteen feet wide, 
and, in most pla.ces, is completely covered, 
bottom and top. I tbink we can take qut one 
thousand dollars worth a day, for twenty 
days in succession." 

== 

Stere •• copeo. 
Sir. D&vid Brewster, invented a. new instru

ment al>out two years ago, of wbich the Abbe 
Moigno (the author of a. good work on the tel
egr&ph) tblls spealrs in an a.rticle in La 
Presse. 

"In his last journey to PariA, Sir David 
Brewster entrusted. a model of his stereoscope 
to M. Jules Duboscq, a son in-law and succes
sor of M. Soliel, and whose intelligence, acli
vity, and affability will a.dd to the already 
high reputation of the distinguisbed workman 
in the Rue de 1.'Odeon, No. 35. M. Jules 
Duboscq has set himself to work on the stere
scope with indefatigable a.rdour: without re
quiring the aid of a. binocular c&mera, a.nd by 
means of the ordina.ry da.guerreotype .pparr.
tus, he h ... s produced a. great number of dissi
milar (binocula.r) pictures, of sta.tues, bas-re
liefa, &c., &c. 

His stereoscopes are constructed with more 
elegance, and ev,'n with greater perfection, 
th&n the original English ones; a.nd while he 
is showing their almoilt miraculous effects to 
natural philosophers a.nd amateurs who have 
already flocked to him in crowds, taey are wit
nessed with a spontaneous a.nd unanimous 
burst oC admiration. 

A number of these instrumental are now be
ing constructed in Scotla.nd, but ha.ve not yet 
been introduced into America. 
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Durablltr of V.lIum. 

There are, in some of the public libra.ries of 
Europe, books composed of vellum, upwards of 
a tbousand years old, which give no evidences 
of decay, and wbich may, unless destroyed by 
some accident, witbstllnd the ravages of time 
for anotaer thousand years with equal freedom 
from decay. Wha.tever might have been the 
process employed in preparing vellum during 
the e .. rlier ages, it is certa.in, to say the le .. st, 
tbat it has not since been improved. The ink 
of that period, too, iM les8 liable to fade or 
decay. 

LITERARY NOTICES. 

Thomlon'l Mercantile &nd Profellion&l Dir.otory, 
(or the Btat.1 01 Delaware, M&ryl&nd, Virrinia, North 
Carolina, and the Di.trict of Columbla,-contain. the 
name, locati8n, po.t office addre •• , and .tyl. o( bu
.in ••• of all mercantile firm., m&nufaoturlng e.tab
lishmentB, attorney., phYBioiaDB, banken, hotel keep a 

en, eto., In the 8tatel named above; to whioh il apo. 
p.nd.d .. n .. dverti.ing relli.ter. Publi.h.d by Wm. 
Thom.oD, No.6 Carroll Hall. Baltimore; for:.al. in 
thil oit y at Phelp'. Map 8tore,189 Bro .. d .... y; Wm. 
H. Fagan, .. gentlor Ne .... York. Thil valuable direc· 
tory embracel over 300 I"'ge. of well printed matt.r, 
the ch .. r .. cter 01 .... hioh 1. given abovo. II ha. be.n 
compil.d with great clore &nd expen.e, and the pub, 
li.h.r d ••• rve_ .uooe... W. doubt not but that th. 
.. ork will lu,ve an immense 1&le, &1 it aboulu, among 
our bUlinel1f community. Price 82. 

The International Magazine. fur February, contains 
a Iterlin� variety of literary matter, original and ae· 
lect.d, "e.ide. & portr&lt of Thoma_ Chatt.rton, and 
several lcenel connected with hil career. The SOa 
companying .. rtiole i_ highly iDtere.ting and inetruc· 
tive. Thi. Magazin. i. one "f the fint in the world, 
&nd d.eerve. a wide oirculation. Publilhed by Btring· 
er &: TO .... D.eDd, at '3 per annum. Single numb.ro 
� oent8. 

Th. February number of Sartain'. Magazine il 
mo_t beautifully .mbelli.hed with fine .teel and .... ood 
engraving.. Th. oontribution. lor. thirty-five in 
numbef, from OUf mo.t able literary characters! and 
embrnce 72 palle., fin.ly printed. Th. g.n.r.. ..r, 
rangemont uf thi. oeri&l i. bi!!bly cr.ditabl. to the 
publi.he.. and d ••• rve. a hboral "atronage from 
Americ&n ia.die8, to whotle interest. It ia mainly de
vot.d. 

Th. F.bru&ry number of H&rpor'. Ne .... Monthly 
Magazin. containl Oliver Gold.mith '. oelebrat.d po· 
.m, ,. The Trav.ller," Illustrated luperbly by olov.r 
.o.nll, admirably drawn, to corr.lpond with the de· 
loription. Thi.leuure in the New Magalin. i. mo.t 
exo.II.Dt, and w. trUlt the enterpriting publilh.n 
will oontinue it. We hav8 le1'8r .. ltim.l thougbt bo .... 
fin.ly Hurn '. "Cotter'l BaturdayNilht" oould be re
presented-fLs a delcriptiYB poem it hal DO ,uperior. 
In lenuine interest and merit, thi. number il luperb, 
the •• I.ction. heinl of tile tirot 01101. of Iit.rature.
Prio. :u; oent. per .1ngle number; Harper" Broth.n, 
publioh ... , &l Cli .. It. 

No. �of .. 'l'h. D&lfu.rrean JI)urn&I," by B. D .Hum· 
phrey, N. Y., i. reoeived, and contains several valua
ble ... ticl •• upon the .ub j.ct to wbioh it i. d.voted. 
Publi.h.d •• mi.monthly at taper aWlum. 

INVE NTORS 
AND 

MANUFACTURERS. 

The· Best Meohanioal Paper 
I N THE W O R LD I 

SIXTH VOLUME OF THE 

SCIENTIFIC AMERICAN. 
The Publi.b.n of tbe SCIENTIFIC AMERICAN 

r.lpeotfully give notioe th .. t the SaTB VOLVXB 
of thil valu ... bl. jouraal, oommenoed ou the !not 
o( S.pt.mber h ... t. - Tbe 0 a.raot r of the SCI
BNTIPIC AIIIIUllCAIf is too well DOWII throulhout 
the country to require ... deta.iied ... ooount of tb. va· 
riou • •  ubjeot. di.oull.Li through it. column .. 

It en joys a more extensive and infiuential oiroulaa 
ti"" than .. ny other journ&l of itl 01&11 in America. 

It i. pubhlhed weekly, 101 heretofore, in Q><ar-
10 Form, on fine paper, affording, ... t tbe .nd of the 
year, an ILLL'STRATED ENCYCLOPEDIA, of 
oy.r FOUR HUNDRED PAG�S.I....!'ith au Index, 
and from FIVE to SIX HUl'UJRED ORIGI· 
N AL ENGRA YINGS, deooribed by leI ten of r.· 
ferenoe j b •• ide. a v ... t ... mount of practical inf orma
tion concerning the progre .. or SCIENTIFIC and 
MECHANICAL IMPROVEMENTS CHEMISTRY, 
CIVIL ENGINEERING MANUFACTURING in ill 
variou. bra.noh •• , ARChiTECTURE, MABONRY 
BOT ANY ,-in .bort, It embrace. Ih • •  Dtire rug. at 
the Art. and Boionoe •. 

It 101.0 po ••••• e. an origin,,1 futlln not found in 
an}' oth.r weekly journ&l m Ibe country, viz., an 
0Jlici41 LUI of PATENT CLAIMS. pr .pt.r.d .x
pr ... ly for ita column ... t th" Patent Ollioe,-thul 
oon.titutiDg It the uAftfERICA M REPERTOR Y 
OF INVENTIONS." 

TIIRIIII-'2 a-year j $1 for Ii .. moDthl. 
Ail L.tteu mlllt be POlt Paid aDd direot.d to 

MUNN.t. CO., 
Publilh ... of the Boientifio Am.riOUl, 

lllBFulton Itreet, Ney York. 

INDUCEMENTS FOR CLUBBING. 
Any peroon who .... iII •• nd UI four .ubloriberl for 

lix monthl, ... t our r.gular r .. to., .ball b • •  ntitl.d 
to on. oopy Cor the 8ame leDJtb of time j 0' 'lFe 
willfumilh-
10 oopie. for 8 mal., 'S 115 copiel for 12 mo •. , 122 
10 ., 1!l " '15 *' .. 1� " $!ItI 

SoutherD and We.tern Mouey t ... keD .. t p ... r for 
lubloripliona ; or POlt Ollioe 8ta.JIIpe taken at tb.ir 
lull valu •. 

PREMIUM. 
Anv p.non ... ding u. three lublcribera will De •• -

titl.d to .. coPy of tbe .. Hiltory of Propeller a alld 
Stoam Navijp.lio .... r.-publilhed iD book form-hay· 
ing firot appeared In a leriel of ... rticl •• publi.hed in 
the fifth Volume oC tbe SoieatiAo American. It II 
one of tbe moet complete wora upon the ubj.ot 
ever Illued,and oontr.inl ... bout BiIl"ty engr.vIIlga
price 75 centl. 
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