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Geological Survey of Canada.

REPORT OF PROGRESS FOR THE YEAR 18528,

The Report for the year 15523, recently printéd by order of
the Legislative Assembly, is one of the most voluminons of
the series. [t ovenpies one hundred and seventy nine vetavo
pages, and embodies a uge amount of very valuable and in-
straetive infurmation respecting the Geology and Topography
of Canada, as well as the distribution of ceonmnic materials in
both Provinces. Mr. Logan's examivation of the district
which lies on the novth side of the Bt Lawrence, between
Montreal and Cape Tonrmente, helow Quebee, appears to have
been vendered very laborious on account of the want of 2 good
map of the conntry.  So inmaceurate and deficient weve the
maps of the xettled parts, that it becime necessary to wo over
the whole ground on fout, aud to measwe, by pacing, the
distanees travelled. My, Logan pithily obeerves; that ¢ the
weatiness resulting {rom the attention reqmiied o count one’s
paces accurately, every day, and all day long, for five or six
months of assiduous explovation, s hest tude rstood by those
who kave made the attenpt.”’

“The conutry which lies between the upper end of the istand
of Montreal and Cape Towrmente on the left side of the St
Lawrence, and occupies the space intervening between the
river and the flank of the metamorphic hills; to whick Mr.
Garnean, in his History of Canadn, has ¢iven the name of
the Lauventides, has a length of about 200 miles, and it gra-
dually widens from a point at Cape Tourmente, to about thirty
miles at Montreal, having thus an area of” about 3000 square
miles. It presents a general flat surfice, vising in many places
by abrupt steps, (the marks of ancient sea marging,) into sue-
cessive terraces, some of which arve from 200 to 300 feet above
the level of the river, aud the whole have a general purallelismn
with it. These terraces ave occupied by clay and sand, and
the Intter predominating, gives them, as n whole, a Jight seil.
In some parts extensive swamps prevail on the termces, but
there is not a kake in the whole avea.  The vivers which cross
it, (some of them large stremms, of which the St. Muurice i
the greatest,) desceuding the flank of the wetamorphic hills,
all give o succession of falls and rapids before reaching the
plain, affording o great variety of picturesque and beautiful
escades, and yielding a vast extent of water-power, capable of
application to sawing timber and other manufacturing purposes.

Quitting the mctamorphic rocks, these streams at once cut
deep into the softer deposits of the plaius, sowetimes at a leap
attaining nearly the level of the St. Lawrence, and intersect
the conutry by nuwmerous nearly pavaliel mavines; they gene-
nlly display steep banks of clay and sand, but in a few in-
sances run in troughs, exposing perpendicular sections of
tightly inclined strata of limestone or black shale, piled upon
tne another to the height of from twenty to cighty feet.
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The name which lias been given in previous veports to the
rocks undelying the fossiliferous formations in this part of
Camwda is the Metamorphic series, but inesmuch as this is
applicable to any series of rocks in an altered condition, and
might oveasion contusion, it has been considered expedient to
apply to them for the fature, the more distinetive appellation
of the Laurventian series, o name founded on that given by Mr.
Garnean to the chain of hills which they compuose,

The geological formations which undeilie the district in
aseending vrder would thus be as follows :—

I, Laurentian series.

2. Potsdam sandstone.
3. Caleiferons sandrock.
4o Chazy limestone.

d. Birds-eye, Black-River, and Trenton limestones.
6. Udea slate.

7. Hudson-River group.

2. Oneida conglomenne.

Mr. Logan then proceeds to deseribe the distribution of
these formations, together with the attitude they assume in
the physieal structure of the region.  The oceurrenee of cco:
nowie materialz is neat adverted to. - No very promising field
of enterprise appears to present itself in any past of’ the district
examined.

“The materials having an cconomic value seem to be almost
wholly confined to bug iron ore and fron ochies, together with
~tone fit for the purposes of construction and flagging, as well
as Hmestone for burning, cdays for common bricks and pottery,
amd peat, in some pats, fit for fuel”  ‘The observations of
Mr. Logan respecting the distsibution of auriferous difts are
highly important, as they setde, for the time, the question of
the presence of workable gold fields in Canada.

“In the month of December, a few days were devoted to a
farther examination of the distribution of thi= metal in the
Eastern Townships, and pacticles of it were found in the valley
of the St. Francis st various intersads from Richmond to
Hunting's mills on the Salmon rivey, flowing into the Massa-
wippi, a little above Lenoxvillee  Though the weather was
rather adverse to the examination, on accuunt of the cold and
frost, yet the results were much the same as these of similar
previous explorations farther to the east.  Que of the positions
examined was on the road passing to the north of the mill-pond
on the Mawog river above Sherbrooke, where particles were
met with in an ancient hard hound gravel, which probably has
never been distwibed sinee the time when the surfiace arose
from beneath n tevtiary sea. The position is about 156 feet
above the level of the &t Francis at Sherbrooke, and would
nrobably be over 600 fect above the St. Lawrence in Lake St.

eter; this fact serves to shew that the metal is not confined
"~ the lowest parts of the valleys, but will have a disuibution
-extensive with the original drift of the distriet.

1t may be considered that the auriferous drift has now been
shown to exist over 10,000 square miles on the south side of
the St. Lawrence, cowmprchending the prolongation of the
Green Mountains into (Canada, and the conntry on the south-
cast side of them.  In following the range of this drift north-
castwardly, the researches of the survey have not extended
beyond Ftchemin Lake; but the general siwilarity of the
rocks beyond, renders it probable that little change will be
found for a distance extending much farther ; perhaps to the
extremity of Gaspé. It may be proper to remark that though
the ascertained auriferous area is thus so much increased be-
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yond the measure given to it in a previous Repurt, uo fact has
come to my hnowledgze of suflicient importance to authorize
any change in the opinion that has alieady boen ovpressed,
that the deposit awill not in general remaunrate wnxlediled labor,
and that ayricwlturalists, artizans, aud others engoaged in the
ordinary occnpations of the country, wodd oily lose their
labor by turning yold hunters.”’

Mr. Murray's investigations were carried along the line
between the neighbourhont of Kingston and Lake Simcoe.
The gencral plan of operations embraced a set of north and
south traverses hetween the shore of Lake Ontario and the rear
of the surveyed lands, together with cast and west offsets from
the general ecourse.  'The topogaphical information embodied
in Mr. Murray's Report is highly interesting and valuable.
The heights of the different Lakes, which appeay to form a con-
tinuous chain along the line of opesations, is given in detail.
The following table contains the clevations of cach Lake above
the surface of Ontario :—

Name. Tonenships. Jeight i 2 wlls anto
Loughbore’ lahe Storrington and Loughhore’ 16612 Ridemu Ruser
Sloat's Lake Leughbore® L. INNO5 Lake Ontanio,
Kuowlton Lake 2708 Mud lake.
Mud Lake . 2753 Desert Lake.
Desert Lake BAdfad 21758 Birch Lake.
Dirch Lahe .. . AT beval lake.
Dovit lake c e . Ndean River
Canod Lake . .. - ceee 22007 Dosert Lahe.
Rattnz's Mill Pond . ... .- vee s aee 23700 WOIT L, & Ridean R
Green Bay & Bobs Jo. ... - SNEM Tay & Ridean Bisers
Crow Lake  wes “ H93S8 Mud Iake.
Sharbord Luho 00 and Olden ) Madawasha & Ottanally
White Lake Olden -29  Sharbord Lake.
Cross Lahe Renebee 41254 long Lake.
long Lake Shetield Joo o Beaver Lahe.
Neaver lahe ... ..., Sheftield v e U2 samon R L B of Quinto
Jtalsam Lako Benley & Fenelon .. .. 088 Cameron's Lake.
Cameron’s lake . ... Fenelon e e ON8 Sturgean Lahe
Sturgeon Laho Fenelon & Verulam St Pigeon lake.
Pigeon Lake Harvoy 556 Poer Bay.

Eunismore, Smith, & Hanvey 506 Deer Bay.
Enuismore & Swith .. 536 Buckhorn Lake.

Ruckhorn l.ho
Chemong or Mud Lake,

Dver Bay ... . Sunth 554 Salinon TrouturClear L
Stuny or Salmwa Trout Is - Duminer & Buglagh oo vay [VIITRYI TN (30,9 VTR
Rice Lake Monaghan, Alawick, Hamil-

ton, Otonalee ... . 364 Trent R, Ontario L.,

DISTRIBUTION OF THE FURMATIONS.

“ The rocks of the area whose principal geographical features
are given in the sketch, belong to two distinetly different
perivds ; one set being fossiliferous and nearly undistwbed,
and the other unfossiliferous and greatly disturbed, contorted
and altered.  The fossils of the former are all of the Lower
Silurian age, and the strata to which they belong, as may be
inferred, rest unconformably on the tilted cdees of the latter.
By drawing a straight line from about the middle part of Lough-
borough Lake, across the heads of Knowlton and Beaver Lakes,
to Round Luke in Belmont, a small sheet of water a little he-
yond Belmont Lake, and then another from Round Lake to
the northern extremity of Balsam Lake, a tolerably fair repre-
sentation of the junction of the two series of rocks will be
indicated ; the metamorphic, to which you have given the name
of the Laurentian series, keeping on the north, and the fossil-
iferous on the south side of the lines. There will, however,
be several deviations from the regulurity of the straight lines,
occasioned by undulations in the more ancient rocks. bringing
them occasionally to the surface on the south, while a nunber
of outlying patches of the more reeent formations are spread
over portions of the country to the north.”

[1854.

The Laurcutian saries are deseribed in the Report for 18456
on the Ottawa regiun, and the desiption there given applics
equully to the rochs of the saind series which eamie under Mr
Murray's notice in the Survey of 1852.3,

"The kind and quality of cconomic materials met with in this
survey are of considerable importinee.

« "The deposits of iron ore in Madoe, Marmora, and Belmont
some of which have long Leen known and have been work:d,
will probably hereafter become of great commercial importance
The ore which was formerly smelted at the village of Madoce,
by Messrs. Seymour & Co., and produced an excellent ¢uality
of iron, was mined on the eleventh lot of the fifth concession
of the township. The bed appears to van through a bleck
soft micaceous rock, and holds at course which as far as it was
traced, was about W. by N. and E. by 8., while the slope of
the bed which is towards the xouth, was between seventy-five
and cighty degrees.  The greatest observed hreadth of the bed
appeared to be about thirty feet, and its average would pro-
bably not fall short of about twenty feet. A material similar
to the soft bluck micaceous rock which accompanies the bed
of ore on each side, appears every now and then to cut it diago-
nally in thin belts.  In one place the bed is said to have been
thus cut at distances of from every three to ten fuet, and i
anuther there was an unbroken part with a length of fifty feet.
The ore is very black and very fine grained, and while the
whole body of it is magnetic, some portions of it have polarity,
one ead of a fragment repelling and the other attracting the
north end of the magnet.  When the ore is bruised with a
hammer on these portions of the bed, or on fiagments taken
from them, the particles adhere to ene another and stand up on
the mass as they would on a magnet, the ove being in short 2
natural maguet or lvadstoue. Thie portions which have polarity
appear to run across the ore bed at right angles.  Nodules of
actynolite or gcen fibrous pyroxene, made up of radiating
erystals, are disseminated in the ore, and yellow wranite is
found investing small eracks.”

Mr. Murray relates some curious instances of the popular

Juror in the search for precious welals which appears to hase

unsettled the minds of the inhabitants of our back woods.

¢ In almost all parts visited this year, but more especially in
the back settlements, a great number of the inhabitants are
possessed with the delusive belief, that the precious metals
abound among the rocky ridges of the Laurentian country, and
that they by their own individual exertions, arve capuble of
realizing vast wealth.  Iron pyrites, mica, plumbago, specular
iron, galena, and other bright or metallic substances are indis-
criminately collected, barelled and buried in the woods, with
the full impression by those engaged in such business, that
they have stored away so0 much gold and silver ; and although
cevery second person met with, had a specimen of some sort to
present, with anxious enquiries as to its nature, hardly a single
individual could be found who was willing to give the smallest
information as to its Jocality. Tt was in vain {o argue with
such persons that the consequences of a proper examination,
might possibly be more advantageous to the common interest
than anything they were likely to accomplish in secret and
unassisted ; such an arguinent was only regarded as the vesult
of a governmental scheme to deprive them of their imagined
wealth ; and an appearance of anxicty to procure any informe-
tion only rendered their secrecy the more profound.”

Mr. Hunt's Report emhbraces a valuable elassification of the
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Mineral Springs of Canada; the discovery of the presence of
boracic acid inseveral springs, and the analysis and deseription
of some new winerals.  We proceed to extiaet the most pro-
winent illustrations of” these additivns to oue knowledge ot the
physical history of the United Provinees,

“ [Taving in the wmouth of” Octoher ast, coliected a farther
supply of the alkaline water fron: the Grand Cotesu at Chambly,
deseribed with an incomplete analysis, i wmy Report for Lust
year, T was enabled to contieny the resnlts befime obtained, and
to make a more extended examination. 1t will be vecolleeted
that it was described as a strongly alkaline water, containing
beside chlorid of sodium, with traces of the iodid and bromid,
and carbonates of lime and magnesia, a Luge proportion of
carbonite of soda, besides silica in some soluble state.  To
these must be added, ciarhonates of barvta and strontia, and
borate of sodu. It is but a few months since Professor 1,
Rose, of Berlin, pointed out a veaction which enables us to
Jdeteet borates, even when present in minute quantity. It de-
pends upon the power of free boracic acid to change to red, the
yellow colour of paper stained with turmeric.  The liquid sus-
pected to contain a borate ix neutralized with hydrochlovie
acid, and slips of turmeric paper are dipped in it and allowed
to dry, when they are to he moistened with ~somewhat diluted
hydrochlorie zeid, which at once produces 2 sed-broven eolour
when boracie acid is present. By the aid of this test, Frese-
nius, Bouix, and Filhol, have just succceded in discovering the
presence of boweic acid in many of the mineral springsof Ger-
many and Franee, and the same means have enabled me to
detect it in several springs in this Provinee.  When the Cham-
bly water 15 cvaporated to oune-tenth, amd veutralized with
hydrochluric acid, turmerie paper which has been thiee or four
thnes dipped in it and dried, becomes very red when moistened
with diluted hydrochlovie acid.  Ounr present processes do nat
afford usany direct means of determining the amount of boracie
acid when associated with carbonates and chloids ; bat some
experiments to be mentioned farther on, serve to give an ap-
proximate notion of the proportion in which it exists.”
WATERS,

CANADIAN MINERAL

The number of mineral waters deseribed in thix and the
preceding Reports is in all fifiy-four.  Of these twenty-two
making the water bitter and disagrecable to the taste hke sea-
water, but far more intense; those chlorids are also present in
large proportion in the waters of Kington, Bay $t. Paul, and
Rividie-Ouelle, and vender them unpalatable. The waters
from 3 to 12, that of Rivicre-Ounclle excepted, are very mich
alike in character, and are all agrecably saline to the taste. OF
the waters among these last, which luve been quantitatively,
analyzed, the Intermittent of Caledonia wili he seen to contain
the largest anmount of these carthy chlwids, atter which follow
the =t Léon, and Georgian Spriags, then those of Lanoraie,
{axton and Plantaganet, which coutain the least of all.

In the second division of saline springs, these carthy chlorids
are wanting, and we find instead, w portim of carbonate of
soda, which gives to the waters when coneentrated, an alkaline
or sonpy taste.  Some of these are at the sume time strongly
siline, but in others the alkali predominates, and renders the
tate of salt in the evaporated waters, havdly pereeptible. They
all affoed the veactions of bromine and “iodine, and many,
perhaps wll of them, contain 4 portion of horate of sada,—
Carbonates of haryta and stroutia arve found in all these which
4 not contrin a portion of alkaline sulphate. '
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CLASS L. SALINE WATERS,

Divisiny B Containiuy Cenlonote of Soda,

In 1 I‘
NAMEN AND LOCALITIES, N 1000 SeeRerortror
PanrTs,

J Varemnes, (Outer Spring.) . . . BoaeT2 ; *]R19 p. 4
2 - tlumer Spring,) . . . B 908 | ¥ sooe 5
3 Pivroy, (Gdlan™s Spring) .+ . . B S XIRSL e 40
A4 Caledonia, (»Gas” Spring.) . - . 8 S LY LRUR B Y
5 . prSakine” Sprmg) . . 8 (ISR § £
6Beladil, . oL 0L L oL ’ 3 ¥ISS1 e 51
7 Lu-Baie, (Courchéne’s Spring.) . . H 2 [ XERBG ¢ 161
8 Clhawmbly, (Rang-des-Quaraute. ) | vl 1852+ 116
@ Ste-Hyavinthe, (Providence Spring.) 16 1850 + 162

TH 1853 « 161
o1 | %1848« 145
3 V853« 151
1852 « 111
a6, #1800 ¢ 162
RN o w167
A6 0 1852 < 13
a1, *1858 4 159

w182

B
B
10 La-Baie ¢Houlé's Spring.) . . B
11 Caledonia, (Sulphur Spung.) . S
12 Chawbly, (Grand-Cotean,) B
13 Ste-Mmtne. . . . Coe . b
S
A
A
s

®

11 Nicolet, (Hehert's $pring.)
15 StOQues, . L L L
16 Ste-Anne-de-la-Pocatitre, .

17 Jacques-Cartier River, . .o
18 Nicolet, (Raoy™s Spring). . . . ., .
The quantity of alkaline ecavbonate hears o constant propox
tion to the whole amount ot saline water, for while the
waters of Varennes, Caledonia, Fitzroy and Belewil, contain but
from 05 to 3% parts in 1000 pavts of carbonate of sodn,
equal to from 1 o 12 per cent. of the whole amount of soda
salts present, the Jacques-Cartier Spring containg 1-95, that of
St--Ours -134, that of the Grand-Coteau of Chambly 1-06, and
Hébert’s Spring in Nicolet, 1-13 parts, cqpualling 82, 63, 52,
and 72 per cent. of the whole amount of athaline salts present.
These less saline waters then contain not only relatively, but
actually, move alkaline carbonate than the more strongly saline
springs, It will be understood that a small undetermined
portion of’ the soda represented as carhonate, exists combined

with hovieie aeid.

The second clasz of springs consists of 2 small number
containing free sulphuric acid, together with sulphates of lime,
magnesia, alutiing, protoxyd of iron, amd ~amall portions of
alkalies, without any trace of chlovine; they all contain
sulphuretted hydvogen.  Of these four e huown, all being in
the same region off Western Canada; they aie the Tusearora
Sour Npring, cuntaivinzg ST parts of sulphates and $-29 of
free hydeated sulphwic acid, in 1000 (See Report fur 1848 p.
152): another in Niagara with about -6 parts of sulphates of’
the above hases, and two parts of fice acid in 10005 besides
a third from near Chippawa, deseribed by Dr. Mack, of St.
Cathavines, (. W, in the British Ameriean Journal, vol. v. p.
63, which in composition and strength ix very much like that
of Tuscarora, and « fourth furnished me by Dr. Chase of St.
Catherines, from the vicinity of St Davids, and similar to the
last, although weaker. (Report tor 1830, p. 100.)  The con-
neetion of these springs with the gypsiferons rocks, and their
supposed velations to the depusits of gypsum, have been
dizeussed in the Report for 1848,

The Charlotteville Spring s not included in cither of the
above classes, as its saline ingredients ave principally earthy
sulphates and carbonates, with but a very small proportion of’
chlovids 5 its solid ingredierts mmount to 2-49 parts in 1000,
Thix water is vemarkable for the great quantity of sulphuretted
hydiozen zas which it holds in ~olution. amounting to 32-1
enbie inches to an imperial allon.  (Report for 1848, p. 1570




100

The quantity given in that report, 20 8 cubic inches was eal-
culated for an American standard gallon of 231 cubic inches,
The feebly suline and snlphurous waters, 23, 24, and 25, of
division A, resemble this in the predominance of sulphates.
All of the springs of division .\, with the exception of those
of Ancaster, which belong to the Nisgara group, issuc from
Lower Silurian rocks; the water of Rte.-Mune, No. 17, comes
from the Oncida conglomerate, and of the others, Nos. 3, X,
16, 1%, 21, and perhaps G and 14, issue from the Utiea siates
or the Hudson River group, wlile the others pelong to the
Trenton limestone, and that of Fitzroy to the Chazy or Calei-
ferous sandrock, to the latter of which the water of Ste.-Mar-
tine is probably to e referred.  Of the remaining thivteen,
Nus. 1, 2, and 17 rise from the Utiea slates, and the others
from the lHudson River group, with the exception of 16,
which issues from the conglomerates immediately abuve.

CLASS . SALINE WATERR,—[)ivision .U Contasning Cilorids of Farthy Reses
N 1000
Panrs

R HH T T Xal
t .o m—
v e | o .
36 9% #1518 . lui
20-68 1951, o

LOCALITIES AND NiMES.

o |

Ancaster (Salt Welly ,
Bay St. Paul

3] La-Baie-du-Fébvre ( . lo v ISH3 L 160
4 Alfred o e . 14:60° 1852 112
6] Caledonian (** Internuttent " ) ..veveeenniionn Thtay =Isi8,, 11
O] Sto-Léon auevieeveniicineneninnnne 1-5\“3' Rf Y H Y
T1 CAONEOM eetvreianceevitane e ienrerun cennenansunfuen 13 l;.';‘ LA
&j Rivitre-Ouelle voeveiiiant vevereenn v, 51366 1852 ., 113
9] Plantagenet (La Roeque’s Spring) ... l... l::-li‘.l Bl b L R Yy
10] Lanornie ...cccveeees ceverse voreseeeene B 12:88 #1851, 48
11| Gloucester .uveveeviianereennnne B 120 182, 112
1.} Plantagenct (Geurgian Sprang) e 54 10 R xINal 1.
L3[ Kingston .vevvieniiins coven civnevnienens : " m2,, 17
11] Point-du.Jour .......eoeeeee 1850 ., 103
13| L’Original (Langlois’ Spring) ...eeeeeeen]. ' 1851., 58
16| La-Baic-du-Fébvre (Loizean's Spring) . 1853, 160
17} Ste.-Anne-de-la-Pocatict e enennanneeennn. X (o Ihal ol
1§ Pike River (Saline) ... 1849 ,, 50
141 Ancaster (Sulphur) RIS 162
20] St. Benoit  cwveeeeen. 1819 .0 6o
21] Pike River (Sulphur). . | RS H
221 St. Fu<tache a8 IR, 108
23] Les-Ebunlmens (Sulphur).. 13 70| 1850 . o
24 Fitzroy (Grant’s Sulplur Spring) ... S 1817 ., 121
25| Pakenham Village (Salphur Spring) .S .. ... | Y e
26 Westmenth (Petrifying Spring) ......... 3 , Ve

271 Matan River Gaspé

NEW MINERAL—WILSONITE.

A specimen said to be from the second ot of the ninth con-
cession of Bathurst, furnished by Dr. Wilson of Puth, to
Professor Williunsun of Kingston, tu whose kindness T am ia-
debted for the vpportunity of (aamining ity has atforded we
two very interesting spedes. It consista of @ white crystulline
pyruxene, or diupside, with cupper pyrites, swall onyatals of
silvery-gray mica, prisms of bluish-zreen apatite, and portions
of a nalk-white cleavable ecaleite, tugether with a vosercd
mineral; having in its gencral aspecet some resemblanee to a
common variety of wollastonite or tabular spar.

Tv oceurs massive, with cleavages which indicate an oblique
system of erystallization ; according to Prof. K. C. Chapman,
of the University of Toronto, who has examined a specimen in
the collection of the Canadian Institute, the cleavage prism is
apparently right rhomboidal, and the inclination of M : T'=
1100—1150. The cleavages with 3. and P are perfect and
casily obtained, giving to the mass o fibrous aspect, with 1
the cleavage is imperfect.  Hardness, 395 deusity 2 7Go—
2776.  Lustre vitrevus, shining, occasionally pearly on the
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clenvage surfiuees. Ciolor, reseaed to puach-blossomadd ;) sub
translucent 5 fracture unesen,

ANALYSIN,
I

R L POOURRRRR PRI 131 IR 353
Aluminn PO TIR

(l.\)(l.sﬂl'll'a»ll:llld.\l:ulg:nu‘xo} e 280

Lime .... RO R LR T
Magnesis HRUTIN
Potash . 827 ...
Sl ..., RN
Water 9400 ..,

910 ... §61

100:67  100-43

As this intevesting wineral appears tu cunstitute a new spe-
cies, T have mawed it Wolndte, after its diseorverar Dr. Wilson,
who hus long been kuown as a zcalous studunt of the miner-
alugy of his district. It is to be wished that farther examina-
tien way detect distinet erystals of the mineral ; a xingle im-
perfect one, having its angles rounded, was found in the
calcite.

Licirite —X wineral which i~ to be acferred to this rave
species was reeeived from C. Billings, Esq., of Bytown, a gen-
tleman whose zeal and activity in the prrsuit of mineralogy
and gevlogy give promise of valuable vosults, Tt was funnd as
a rolled mass of sume vunces in weight, coated with a hydrated
uxyd like lmonite, resulting from a superficial decompusition,
Within, the mineral is unaltered, and has a harduess of' 5 5,
and a density of 4-15—+-16.  Lustre sub-metallic, <hining,
veeasionally ividescent; color velvet-black @ streak and powder
yellowizh ashiegrey 5 it iy slightly transtucent on the cdges,
very thin seales trausmit a brownizh light.  Fracture uneven,
brit.le, strongly attracted by the magnet. It clemves imper-
feetly in two directions oblique to each other.

Befure the blow-pipe un charcoal the wineral intumesees and
yiclds a black slag which is still magnetic. It gelatinizes
readily with hydrechlorie acid, but the silicn which separates
retains a small portion of iron. ‘The solution coutains pro-
toayd with some peroxyd of iron, hesides a little magnesia,
lime, and a trace of manganese. For its complete analysis
the mineral was decumposed by fusion with cubonate of suda.

The amount of peroxyd of iron was determined by decom-
posing the finely powdered mineral with hydrouchloric acid in a
vessel filled with carbonie acid gas, ind after adding recently
boiled water, digesting it with a weighed plate of metallie
coppet, i the wanner prescribed by Fuchs ;5 the amount of
cupprt dissolved, cortesponded to 993 per cent, of peroayd.
Another determination was ade with shnilar precautions, by
adding to the diluted hydiochlonic solution, phvsphate of suda,
and then acetate of sudicin excess. The precipitated perphos-
phate of iron gane 10 80 per cent. of peroayd, while the entire
amount of jron ws peroayd was 73 6 per eent., giving 36 92
for the anount of protoxyd in the silicate.  The results of
analysis were as follows —

STHEA tovvrennvereeriecece e e e
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Peroayd 1080 ... 993
Magnesia .o 259
Lime .oveninnins 64
Loss hy i nition 120
99-35

The ratio between the oxygen of the silica and that of the
other constituents, the water induded, is 1472 ¢ 18 21, or
viry nearly 400, whidh s that ceguired by Ramnclsborg's
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formula for lievrite.  In the present specimen, the lime odi-
narily present, is veplaced by protoayd of hion and magnesia,

On the Warming and Ventilating of Schools.

By Net Arxorr, M.D., F.R.X,

The lecturer began by remarvking that it would be difficult
to overrate the impastance to this and all countries which have
a cold winter season, of the arts of warming and ventilating,
but that as yet, although scientific men judge correctly in re-
gard to them, the mass ol the people nowhere suspect the tine
magnitude of the evils springing from the existing defeets.
‘The public may be shocked occasionally by hearing of muldi-
tudes perishing from jail or ship fevers, or cholera, ger erated
in confined air, and been in erowded and illventilated <hurches,
concert rooms, theatves, &e., but the move permanent injury to
health, the early mortality and the diminished enjoyment of
life suffered by Luge classes who ocenpy ill-ventilated dwellings,
manufaetories, or schoolrooms, escape common notice. A cen-
tury ago men did not suspeet the possibility of there ever being
on carth such steam-cugines as we now possess, or railways,
steam-ships, gnslights, penny postage, &c., w1l of which are the
recent fruits of human ingenuity, and chietly of the ingenuity
of men in this country ; but now, when all have perceived the
extraordinary benefits obtained, and the evils avoided by these
novelties, they would deem the world much less worth living
in if such things did not exist ; so the time is probably not far
distant when in public estimation the sanitary arts of which we
are to speak to-day will be regarded as things of high value.

The lecturer then observed that nature warms by the sun,
and is always ventilating, that is to say, removing from about
persons the air rendered poisonous by their breathing, or other-
wise, through the ageney of wind, and of the warmth given to
the breathed air; this warmth, by causing dilatation of that
air, or greater lightness under the same hulk, produces a move-
ment upwards, and of the foul warm air deparvture, wrged by
the pressure of the surrounding heavier pure air taking its place.

Art imitates nature cdosely. 1t warms by fire, and it venti-
lates by using partly the natural agencies of the wind and the
lightness of warmed breath, butalso by using the strong upward
movement in chimney flues of the hot air which has fed com.
bustion below, and is called smoke.  This air, by being made
to fill the chimney fine as a light coluum, is pressed up by the
surrounding heavier atmosphere with force proportioned to the
difference of specifie gravity and the height of the chimney. A
heated chimuey with an open five-place is, therefore, constantly
changing the air in the bottom of the room.

The lecturer then referred to the new arrangement of the
op:n fire-plice deseribed in a paper vead by him two months
ago in the hall of the Society of Arts, and which was favorably
received by the scientific men then assembled. e briefly ve-
capitulated and explained, by diagram, the chief peenliarities
of thut fire-place—1st, 1ts being smokeless ; 2d, Its saving
much fuel; 3d, Tts having much stronger venttlating force than
other open fires ; and 4th, Jts taking away the foul air collected
near the ceiling of the room instead of the purer air from below.
He gave his opinion that this fire-place having the dimensions
of its parts and adjuncts ndjusted to the purpose in view, will
be found to be the best simple means of warising and vemilat-
ing schoolrooms.

The modifieations required for a school are—

1. The chimney ventilating valve to be lavger,
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2. The chimney-flue also from above the
than below.

3. The chimney top to be surmounted by a moving cowl, or

one of the fixed wind-gunds;) of kindied uatuwre, which, when
the wind blows, produce a degree of pumping action.

valve to be larger

4. The large guantity of fre<h air requircd for a schoolroom,
10 be caused to enter in a distributed manner, or at various in-
lets besides the prineipal one near the five—as fron the ceiling
—or it summer by the tops of the windows opened a litde on
the side towards the wind, or by openings near the floor; all
consideruble openings on the leeward side being closed.

He vemuvked with respect to Jarger schools that—

1. 1t may he pecessary in winter to warm the air which
enters at a distance from the fire, by letting it touch the surface
of tubes or flat vessels of metal, filled with water, cirenluting
from a boiler at the lire.

2. Tt may be expedient to use, * at certain times of’ no wind
and medium temperatares,” the cheap yaniluing pumn, with
light curtain valves, which has heen adopted advantageously in
passenger wnd convict ships.  This pump injects or extmets
any desired quantity of air with mechanical certainty, and is
workea as easily as the bellows of & chureh organ.

3. Tt may be desirable to cconamise tuel by using the wmore
complex prmping apparatus (already proved but not yet pub-
licly exhibited), which causes the vitiated hot aiv in passing
away from any erowd to give up its warmth to the pure siv en-
tering.

e then spoke of some other means of ventilating which are
useful for particular cases, and under certain circumstances ;
but which, by unskilful perzons, are ofien deemed universally
applieable, and are so often employed amirs—

1. Open Windows.—Often allowable in sunmer—in winter
dangerous if more than a chink at the top be opened. A thin
sheet of cold uir entering the room aloft, will, in descending, so
mingle with the het air of the rovm as not tv be felt by persons
below.

2. Perforated or opening windoe panes, or openings i the
wall —The same vewarks apply to these as to the window
opened.  Such openings produce strong cold currents, where
there is an open fire, and foul air does not pass out by them.

3. The windsail of ships.—\ capacious tube of canvas sus-
pended from the rigeing, and leading to the spaces between
the decks ; the mouth, expanded by a hoop, or otherwise, is
kept turned to the wind.  This acts powerfully in strong winds,
but in calms not at all.

4. A wooden or metallie tube or shaft leading from the open
air into a room, and surmounted by x moyveable cowl or hood,
of which the mouth always turns to the wind by the action of
the wind itself. —This may be regaded as a selfadjusting wind-
sail of inflexible material.

5. T'wo such tubes opening into the same room or cabin—
the mouth of one of the cowls being always towards the wind,
to receive fresh air; the mouth of the other being turned away
from the wind to let used air escape.  The two together act
with double foree.

. Mines are commonly ventilated by two shafts, one having
a fire at the bottom, to render it the azcending aiv shaft; the
other, without fire, lets fresh air descend. It there were no
fire, the veutiluting action would be i wany cases so imperfect,
that workers would not be safe helow.

7. Tn some cases a single large shaft is made to answer the
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pueposes of two swallen Tt is divided into two chanueds by a
pattition, called a brattice, wmade of fon plate or other fit mate-
rial, and running down fivin the top t the bottoin. Oue of
the dianneds suives as the siwohedlues This aiiangement is ob-
jectionable on several accounts,

8. Tn imitation of this, a single short tube of wetal, divided
by a brattice or partition of wetal into two channels, has been
fixed through the ceiling of vooms, stables, &e., to ventilate
theme. It 38 much better than an open pane in the window, or
a hale in the wall—and cither of these s much better than ne
veatilation at all; but it has many faudts. 1t has no svuree of
het fmmediately inone e, like the mine-shaft, to make
it deaw strongly. The wost impure aiv approaching the vpen-
ing to pass vat is always rubbiug agaiust, and mingling in a
dezree with the now air passing in. It injects and eatracts
wach s strungly than the tvin tubes described above, at No.
9. When there is littde wind, and little difference of tempera-
ture in the two chunnels, there is little or no action.  With
clused dovrs and winduwa i the voous below, and a strong fire,
Luth channels hecone fulets ot colid aiv. The culd air entering
by it is not diffused s the room, and may prove harttul, like
that from an opea window.  Yot, with all these defoets, it will,
in certain edsea, prove o wscful wid, because it is a high open-
ing to the external air, and has tranguil action. The model
containin 2 une or more butuing candles, to ropresent men, which
has been used to illustrate its wition, s caloulated to give to
ordinary vbservers a very flladous notion of its nature and
power.

Anthracite Coal in the United States.

There are few subjeets in the histmy of mining operations
ntore remarkable than that of the wntheacite coal ficld of Penn-
sthania. For acentury and a half after vne country uan,
Williun Penn, had founded  that coleny, and - established
that commonwealth, wood was the anly fuel known to its pop-
ulation ; but in time increased cultivation eleared away the
forests, and Providence divected attention to the vast beds of
coal to be found in the mountain rnges of the Schuylkill,
The old German residents long kwghed at the idea of making
fires with what they called ¢ black stones,” and the adaptation
of anthracite to the purposes of domestic fuel was generally
ridiculed.  The same silly prejudices =<till prevail in Treland,
where the anthvacite abounds, and the inhabitants unaccount-
ably prefer to expend the resources of’ their country in import-
ing an inferior fuel to employing their own.  Perseverance
and science in the United States, however, overcame every
diffienlty, and by the use and constractien of improved stoves,
on new prineiples of strong draught and ventilstion, anthracite
conl is now burnt in the Ameriean cities with as much facility
as bituminous coal i< with us, while its radiation of heat and
consequent power of imparting warmth are far more intense.

The anthieadite coud trade of Ponnsyhvania is of recent crea-
tion, While its sapid and progressive avance in that state alone
i~ wsoree of wonders Tt Goonead e 1820, G0 which year
the qeantity of Ponsyhoian witloadite sent to marhet was
S0t D 1R300 tan yous adta, it acached 174734 tons,
To IR0, wuuthar intenval of to yeas having clapsed, iticched
SHI I tous, wad da 1835 0t aw died o the predigious wouut
of 3,095,100 tuns. The value of this wincral fossil fuel is
every day winaiug its way with the people, whe ate adapting
it ty their wants and their caaforts, ~o that the domand is
daily ineieasing with more than puccn ssive rapidity. For the
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eapress purpuses of furnishing supplics to meet the demand,
railways have been laid down, others are in course of formation,
and still more have been piojected. We e beginning to
follow the exiuple of the Amciicaus in using autliacite coud
in our steam-ships—for instance, in the Great DBriain, for
her voyages to Anstvalia ; amd it is not impossible that before
lung their methods and appliances for using it will he adopted
for domestic purposes in many districts.

We are enabled to present to our veaders a very interesting
detail uf a recent visit to the eval ficld of Pennsylvania. The
cual bed lies in a range of the Blue Mountains, and is found
on the north side, extending from cast to west about 70 miles,
varying in width from 6 to 12 iles, while vn the south side
there is nothing scen but mould and red shale rock. When
digring in the very centre of the summit, a black line was dis-
covered, running along the range east and west, which is, in
fact, a line drawn by nature, dividing the coal from the stuny
rock.  The face of the country, with the exception that the
hills are higher, resembles the coal and dron region of the
Furest of Dean, in Gloucestershire; the coal dips in virious
angles from the horizon, and in no instance horizontally, as in
sum : coal fields in England,  The seaws and veins the best of
which are about G0 fect wide and 12 feet thick, converge
towards it cotmmon mnass at the castern end of the range, near a
purtion of the mountain called Mannel Chusk.  Here, except
the vutside curering of rock and cartly, the masses of the hills
are solid cualy su much so, that a stice of the hill is cut away,
exposing the coal, where is is actually quarried like stone,
instead of being reached by subterraneous galleries and shafts,
as at Pottsville.  Many of the shafts in the latter district are
1000 feet deep, while a few are horvizontal tunnels running
iuto the meuntains, while in suine of the colleties there are
horizontal tunncls, and then deep and perpendicular shafts
crossing them.  The mines are valuable in proportion as the
curl is abuve or beluw the water-level of the springs.

The vast expanse of the galleries and shafts, of course, re-
quires large quantities of timber for shores and props, and all
the large timber in the vicinity of the collierics has been long
exhausted.  Although the neighbouring mountains would ap.
pear to be covered with trees, they ave as yet too young and
too small to be of much use, and timber for the use of the
mines—and a few large ones will require a forest—has 1o be
hauled for 15 or 20 miles, the expense of which exceeds that
of the trees. The water raised from those mines is impreg-
nated with iron and sulphur, and one featwre in these valleys
strikes the stranger with surprise—that is, that millions upon
millions of tons of coal dust, or as it would be called in Fng-
Jand small coul, are collected in heaps, apparently valueless.
Iitherto these vast mounds of refuse, being anthracite, have
been almost useless; had they been bituminous they would
have heen wixed, und converted into some kind of fuel; bat
we are told that as yet in America, means have not been
adupted to render the simall anthradite available for that pur-
pose. Buth in Wales and in Trcland it has long been the
practice to mix the small anthracite with clay, which mass is
thea rotled into fire-balls, and used by the farming casses as
fuel. Large quantitics of it are also cinployed in the burning of
line for agricaltural purposes, uses to which it will probably be
hereafter eatensively applied s caltivation spreads in Merica.
Mast of the collieries of Pennsyhania are worhed upon royal-
ties—that is, a coal company pays the owner of the land and
mine at the rate of from 23 cents to 40 cents per tun for all
raised, the company paying all the mining expenses, the land-
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lord keeping a clevk to cheek the praduce. whicl is also tested
by the reccipts from the mines at the rilways and canals.

It would appear that the most improved metheds of working
coal practised in this country are abo adopted at the gveat conl
mines of Penusylvania. The descent is often by shafts, with
an inclination of 53°,  They have, as with us, 2 subterrancous
road, called the highway, to which the coal is brought by
branches, and it is raised by the methods which we adopt.—
The price of the anthrcite is 8§63 in 1 ik Cclphir 11872 in
New York, per ton of 2000 lbs.; but wages ave vising at the
collieries, and labourers, who three years ago only received
from 87 ke, to 81, are now paid from 81 to §12 per day.

Gireat quantities of the coal of this region are carried by the
railway from Pottsville, through Reading, to Philadelphia,
generally known as the Reading Railway. Much English
capital is invested in this company, and as it is helieved that
the present floating debt will be absorbed by the profits
about a year, the stock has reeently advanced from 31 to 363,
The details respecting a railway almost entively dependent for
its prosperity on its coal trafl'e are cuvions.  Its working stock
consists of 105 locomotive steam-cengines; general freight cars,
634 ; passengers’ cars, 405 conl cavs, 4702, The rveceipts
from the road, in 1853, were 82,658,283, of which passengers
contributed $223,733 ; merchandise, $180.612; and coal, no
tess than §2,254,604—a state of traffic contsasting strangely
with the railway returns of England,  We are assured that
recently no fewer than 2500 cars, each containing 41 tons,
were in one day sent down the rond from Pottsville and
Schuylkill Haven to Philadelphia, Richmond. The present
freight to Philadelphia is 821 per ton, and the receipts are
frequently 820,000 per day.

Railways in Ameriea necessarily possess vast advantages
over eanals for the carriage of coal, railways being open and in
action all tl.¢ year, while canals ave closed by ive all the winter.
and as the coal railways of the American Union promise well,
we are glad to learn that a large proportion of their stock and
bonds is held in England.  The Reading Railway has been the
cause of converting the upper part of the city of Philadelphia,
called Richmond, into an American Newcastle-upon-Tyne,
and a fleet of conl vessels is now to be constantly seen lying
there.

The eanals communicating with the Pcnnsylvania coal ficld
appear to be also highly prosperous, and the details which we
have thus in a condensed form presented to our veaders, must
satisfy them that, however great and rapid the general advance
of the United States has heen, the singular increase, within a
limited and defined period, of the anthracite coal trade, is
probably the most striking ard remarkable feature which it
presents to our consideration. -Mining Jovrnal.

The Report on Railways for 1852,

BY CAPTAIN GALTON, R.E.

The length of new lines of railway sunctioned by the Jegisla-
ture in the United Kingdom during the year 1853, was 940
miles, which wwmount is very considerably greater than that
sanctioned during any year since 1847,  Of this amount 589
miles were in England, 80 miles in Scotland, and 271 wiles in

Treland.

Among the most important of the new lines in England ap-
pear to be the following, viz:—A line from Strood to Canter
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bury, by which the communication by 1zilway along the south
bank of the Jhawmes will be rendered coutintions as far as the
Notth Foelind.  ‘Fhe Portamouth aailway by which o dieet
communication will be afforded between Tortsmouth and the
metropoliz. An extension of the Midland rilway from Leices
ter to Hitehin on the Great Northern Railway, by which o
second line of communication will be aflorded from the Mid-
land districts to the metvopolis, and the Warcester and Here-
ford Railway, by which a more diveet voad will be opened
between the Midland Counties and South Wales.

In Ircland the most important line would appear to be the
Londonderry and Coleraine Railway, by which a diveet voute
will be afforded between Belfist and Londondeny; and the
Londunderry, Coleraine, und Sligo Ruilway, which will afford
a direct railway commumication from Sligo 1o Londondervy and
to Dublin.

The total length of wailway which has been authorised by
Parlinent to the end 1853 is 12,688 wiles,  Of this munber
of miles 76%6 have been opened for traflie, heaving 5002 miles
to be completed 5 but the compulsory powers of 2838 miles
have expived without being exercised, or the railways being
opened to the end of 1853, Uhe length of railways for the
coustruction of which Parliamentary power eaists is 2164
miles.  ‘The length of wilway opened peviously to December
1343, was 2036 miles.  The length opened in the year 1844
was 2048 miles; in IN4D, 296 miles 5 in 146G, GOG miles 5 in
1837, 803 miles; in INER) TIR2 miles 5 in 1849, 8GY miles;
in 1830, 623 miles; in IR31, 269 wiles; in 1852, 446 wiles;
in 1853, 350 miles; making the total kength then opened 7656
wiles; of which 584X wiles are in England, 995 in Scotland,
and X433 miles in Jreland.  The length of nunow guage rail-
way, including the vish guage of 5} feet, is GY0D miles, of
the bread guage 626 miles, and of the mised guage 95 wiles.
The number of yailway companies having single linesof railway
at the end of 1833 was 97, the length of single narrow pauge
lines, iucluding the Irish gauge, 1513 miles, of broad gauge,
112 miles, und of mixed guage 53 wmiles—total, 17068 wiles
of which 1135 miles of single line arve in Englnd, 132 miles
in Scotland, and 441 miles in Ireland.

Of the single lines opened at the end of the year 1852, 32
miles 46 chains in Kngland, and 41 miles 76 chains in Ircland,
have been made double during the year 1853,

T'he total length of new lines which were opened during the
year 1853 amounted to 350 mules.

Of the lines opened in England, the pincipal ones arc—the
Oxford, Worcester, and Wolverhampton vuilway from Wolver-
cot to Evesham, by which the manufacturing districts near
Bivmingham, the town of Worcester, and the important agri-
cultural districts between Worcester and Oxford arve accommo-
dated with a direet route to London; the Newport, Aberga-
venuy, and llereford Ruilway, by whick . direct route is
afforded from Birkenhead to South Wales; and the Ahiisk
and Malton, and Malton and Driflield Railways, by which
railway communieation is afforded to an important district in
Yorkshire.

In Scotland the only line of importance opened for traffic
was the Deeside Railway. In lrcland the most important
lines are the Waterford and Kilkenny, and Waterford and
Limerick Railways, by which Waterford has been connected
with the Trish railway system ; and the railway from Killarney
to the Great Southern and Western Railway.

- All these lines of milway were inspected, previous to being
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opened for traflics by officers of the Railway department of the
Board of Trade, who required the cpening to be pustpuned in
twenty -vight instances.  The  total rawber of fuspections
which were requived tu be pofirmed by the officers anwunted
to lifty-cight.

OF the ruilways vpened during 1833, twenty-fiv ¢ purtions of
railway, reppesenting a tutad length of 208 iles, consisted of
single line open at the end of 1833, vz, 1TU8 miles, was
Between one-fourth or ouc-fth the whole amount of rmilway
upei. It is to be vbserved that the IL‘llgth of .\illg’c line upn
at the end of 1852 was 1TSS miles, and at the end of 1851,
1307 miles. A single line of railway cannot be worked with
safety except under special 1egudations, su framed as to prevent
the pussibility of engines or trains moving in opposite diree-
tions, frum mecting on the stngle line ; such regulations are,
however, inconsistent with a Large amount of teadlie.  In all
cases of single lines opened dwing 1853, the regulations 1e-
guired generally cither that the trains slould be worked by
nweans of one engine woving bachwards and forvards over the
line, or vver paticalar purtions of it , or that sume particular
man sbould be appointed to accuinpany the trains mning over
the purtions of stngle line.  And in caves where the cleetrie
teleamph is inuse, the regpulations requirad wore, that the
prisons aupluyed to start tradns should by distinetly sespon-
~ible for ascertaining, before starting the trains, that the line is
clear so far as the next station.

The amount of capital invested in railways at the end of
1832 was £264.165,650, of which L161,400,206 cunsisted of
ordinary capital, £3%,700,655  of pneference  capital,  and
L6L0GHH68 of luans.  The amvunt of capital rmised for
railway  purpuses  in 1849, was £20,074,57205 in 1850,
L10322067 5 in 1851, £7,0970.157 ; and in 1852, L16,398,040.5
thas increasing the amount nvested in milways at the end of
1249 from £2290,747,778 to £264,165,680 at the end of 1852,
The amoant of money which was raised by milway companies
during 1853 has not yet been returned to Parliament ; but it
may be assumed not to have been less than that raised during
1832, and it is therefore probable that the whole sum raised
by railway companies to the end of 1833 is not less than
£281,000,000, of which about £42,000,000 may be assuned
to have been prefevential capital, and nearly £70,000,000
would appear to have heen borrowed on the security of the
undertakings.

The number of miles of railway in course of construction
on the 30th of June, 1833, was G¥2 miles, and the number of
men employed on them was 37,764, The number of miles
open for tratlic at that date was 6512, and the number of men
cmployed, 86,400, The number of men employed on railways
open for traffic was 9-5 per mile in 1952, and 10-7 per mile in
1853,

The total number of passengers conveyed o railways in the
TUnited Kingdom in the year 1853 amounted to 102,286,660
tlie number in 1852 had been 89,135,729, The total reeeipts
from all soarces of traflic amounted in 1833 to £1%,035,579,
and in 18352, to £15,710,554.

The reecipts from goods have inereased from £4,750,504 in
1449, to £€3,112,477 in 1953, being an inerease of from £1090
per mile. in 1949, to L1415 per mile, in 1833 ; and whilst the
reeeipts from possengers in 1849 were larger than the receipts
from gaolds in the proportion of 53-42 to 46-48, in 1853 the
contrary was the case, viz,, the per centage of the passenger
traflic was 47-15, and of the goods traffic 52-55.
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In Scotland the progress of traflic on railways has Leen
siwilar. The mean length of sailway open Cwing the year has
increased from 705,59 miles vpen in 1549, to 957 wiles open in
1853, The number of passengers comeyed in 18O amounted
to 7,902,228 and in 1853 to 10,099,224, which 1epresents
Q003 per mile in 181, against 11,246 per mile in 1853, 1o
relative number of passengers of cach cliss comveyed would
appear to have slightly varied, the nvmber of first and thind-
ass passengers having increased, and the naber of second-
class passengers having diminished, the number in 1840 being
720 first-class passengers per mile, 2085 second Jass passen-
wers per mile, and G077 third-class passengers per wiile,
against 1107 first-class, 1971 second-clars, 8163 thind-dass
passengers per wile in 1853, The recddpts flom passengers
having increased from £340,778 to £697,712; or frum LG50
per mile, in 1849, to £713 per mile in 18535 and the
prupurtion of receipts from cacli cass conveyed having been
in 1940, £149 per mile for finst-chiss, L196 por mile for
second-Cass, and £331 por wile fiom third s passengers,
against. LIS per niie frow fiestcdass, £179 per wile from
second-class, and £345 por mile fiom thind-cass passengers in
1853.

It would, therdfue, appear that in Seotlad the thind-ass
traflic ])X‘\:pn\\\lu‘.\lca t\)hﬁdc\.\l)’n) buth as l‘c:_*a‘n’m nambers and
reccipts, There is alsu in tae Scoteh Jines i prepunderance
in the receipts from goods traflic over the receipts from pas-
senger traflic.

The mwonnt received from goulds in 1849 was £650,640,
and in 1853 it was 1,068,016, representing £318 per mile in
1849, against £1075 per mile in 1853, The relative propor-
tions of the two deseriptions of traffic were, in 1849, passenger
trafic 495 3%, and gouds traflic 54 625 and in 1853 the receipts
from guods traflic amounted to G0 48 per cent. of the whole.
traflic.

The mican Iength of railway opened in Irckind in the year
1849 was 4238 miles, and in the year 1853 it was 771 miles.

The total number of passengers conveyed in 1849 amounted
to 6,039,947, or 14,142 per mile; and in 1853 it amounted to
7,074,475, or 9175 per mile.

The receipts from goods are also lavgely increasing, and they
bear every year an increasing proportion to passenger trafiic,

With respect to accidents, it appears that in 1852, 217 per-
gons were killed, and 486 injured on the railways in the United
Kingdom out of a gross total of 83,135,729 passengers; of
these persons 181 were killed and 413 were injured in Eng-
land ; 24 were killed and 71 injured in Scotland ; and 11 were
killed and 2 injured in Treland.  In the year 1853, out of a
gross total of 102,286,660 passengers conveyed by the railways
of the United Kingdom, 305 were killed, and 449 injured;
of these 243 were killed and 369 injured in Lngland ; 37 were
killed and 68 injured in Scotland ; and 25 were killed and
12 injured in Ireland.

On an Improvement in the Manufacture of Iron and Steel.

BY M. AUGUST LAUGEL, PARIS.*

Scientific revolutions are always cuused by the discovery of
some entirely new principle; industrial ones by a new and
happy application of principles long knuwn, but from which all
the results have not yet been obtained.

* From tho ““Journal of the Frauklin Institutc.”
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T propose in this briel mewoir to demonstrate the possibility
of an industrial revolution in the United States with regard to
the manufacture of cast iron, iron, and steel,

A few historieal considerations must first he presented. It
is universalty known that iron was at first manufiactured exclu-
sively by means of charcoal with apparatus of small dimensiona.
This method precluded the preparation of large quantities, and
it Leewme quite insuflicient when the intreduction of steawm-
engines gave to industry so mueh wider a fiell. ‘T'he immense
importance of coal began o be recognised, and tron was manu-
factured by its mcans, aceording to new methods, which fa-
voured its more rapid production in greater quantities.

A rivalry thus commenced between coal foundries and those
kept up by wood, in which the latter weve evidently to be
overcome. I'he nations possessing great conl distriets, parti-
cularly Great Britain, beeame the producers of iron for all the
rest.

In these civcumstances, if suddenly there should be dis-
covered a new means of making iron with woed as rapidly and
as cconomically as it is done at present with coul; if, besides,
the iron thus prepaved should offer in quality very great ad-
vantages in comparison with that sade with coal ; i3 it not
natural to suppose that the consumers who are only attracted
by the cheapness of English iron, would cease to employ it ?
Even adwmitting that under certain cireumstances this iron
would be dearer, they could more advantageously use it for
those purposes for which iron of the first quality is indispen-
sable, such as the manuficture of steel.

The country best situated for the suceess of this industrial
revolution is undoubtedly the United States of America. Ior
esample, wood is found there in great quantities, and may in
some places be obtoined at 2 very low price: on the other
hand, the beds of mineral iron are very numerous; modes of
tmnsport, always important in the working of iron, exist in
great numbers.  Iere we find all the conditions neeessary to
suecess 3 it remains ounly to cstablish with certainty the advan-
tage of this new method of manufacturing iron, and to explain
its high importance.

Ist. Wood is not charged with those mineral substances
which injure at once the calorific effect and the quality of the
metals fabricated by it.  Coal contains often ten per cent. of
matters cither useless or injurious. Wood, on the contrary,
contains hardly one-half per eent. of mincral substances, which
besides are nevep injurious, All wood has great chemical
uniformity, while coals differ much from each other, which
involves the disagrecable necessity of ranging the methods of
employing them. It is well known to metallurgists that wood
shoutd u ¢ be employed as a combustible without previous pre-
paration, on account of the large proportion of water which it
contains.,

Tor many ycars the most various experiments have been
made to prepare the wood before using it as a combustible.
The method to which we would now call attention has been
wed for a short time in Styria and Carinthia, which consistsin
tking from the wood only the water, and stopping the distilla-
tion as soon as the substances which begin to escape contain
atbon. Two methods have been used to effect this conversion
of wood into Zigneuz (lignum).

Ist. The gases coming from the fire-place are brought into
imnedinte contact with the wood ; thus the wood is raised to o
tmperature above 100° Centigrade, which favours still more
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the vaporisation by the tendency the gases themselves have to
he saturated with vapour.®

In the sceond method, only the heat mdiating from the
gases in the fire-place is employed.  These gases are not brought
iuto inumediate contact with the wood, but are conducted in
pipes of cast or sheet iron, around which the wood is piled.

‘This second m~thod affords by far the most satisfactory re-
sults, being the nore cconomical, and avoiding the disadvantage
which sometimes attends the first, of making the lignewr
pyrophorie, and thereby liable to spontancous combustion on
exposure to the air.

Tt is important to render the second methodt still more per-
feet,  The following means might be advantageously employed :
—T'he combustion of the wood employed effeets the conversion
into Lynewr, which is thus raised to a temperature of 150°
Centigrade. Al the water contained in this wood cscapes in
vapour; but the heat contained in this vapour and in the
liyncuw should be made uscful, as well us the latent heat con-
tained in the vapour. TFor this three successive chambers will
he necessary.  ‘I'he weod loaded on waggons, passes in succes-
sion from one chamber to another. In the fivst chamber the
wood will hegin to be heated and to dry by means of the latent
heat of the vapour, disengaged in the second, and condensed
in the third ; and also, by means of the latent heat of the air,
cooled in the third, and brought back to the first. It isin the
second chamber that the entire conversion of the wood into
tigneux takes place; the lignenx will pass into the third cham-
ber to cool; the heated air will be conducted to the first cham-
ber to heat another load of wood ; the vapour which is found
there, and which comes overheated from the second chamber,
will be condensed, and thus will give more heat to the first
chamber, with which it communicates by pipes.

In following the preceding method, it is possible to change
10 parts of wood (standing for 1-00 of liyncur, 0-10 of water)
into lignenx, by means of one part of wood cmployed as o
combustible.

There is another method more ceonomical which might be
cmployed to convert the wood into ligncux. 1t consists in
utilising the wasted flame of the metallurgic apparatus, after
having of course previously used it for other purposes; for
example, heating the cauldrons; because on caming from the
apparatus the gus is of too high a temperature for the operation
in question, and is still sufficiently hot after having been em-
ployed for the previous processes.  But this method, by which
cconomy is carried to the utmost extent, though very suitable
in France or Germany, does not scem necessary in Ame-iea, on
account of the cheapness of the vegetable combustible.

Thus far we have only explained, and very bricfly, the first
part of the new method of manufacturingiron. We now come
to the second part, which is the puddling process with ligneuz.
The puddling, it is well known, is effected by burning in a
reverberatory furnace the combustible gases which come from
a lateral fire-place. The important part of the operation is to
conduct into the furnace a sufficient quantity of air to produce
a total combustion of the gascous substanccs. Generally too
much air is admitted, which has the disadvantage of uselessly
absorbing the heat. Mineral combustibles are much better

* Tt is unnccessary in this memoir o deseribo either the chamberin
which this process takes place, or the requisite apparatus and details
of the different processes,
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adapted than wood to the operations of the puddling furnace,
on uccount of their superior density; they develop a greater
quantity of heat, and also produce a more regular current of
gas; bestdes which, the interstices between the pieces of wood
permit too much air to pass.  In the new puddling prozess,
the quantity of air introduced into the furnace is, so to speak,
mathematically regulated ; the combustible mixture, and the
current of air which scrves to ignite it, are admitted separately
into the laboratory. Here the fireplace must he of entirely
different dimensions. 1t is very long vertieally; the gmte is
very low, and composed only of'a few bars to support the wood ;
the air no longer enters frecly into the fire-place; the bellows
send a graduated current of air under the wood, which traverses
it, producing its distillation. On account of the pile which
the air is obliged to traverse, this distillation takes place, so to
speak, in a gradual and progressive manner; the air thus ad-
mitted into the lower part is in proportion to the quantity of
ligneux required to be carbonised in a given time. The cur-
rent of combustible gas which is found in the pile of wood
passes into the laboratory, where the puddling takes place, and
is met by a current of air carcfully regulated and driven through
a pipe; thus the laboratory obtains, instead of an ordinary
flame, a combustible gas, free from all traces of pure oxygen.
Nothing is more casy, when one understands the composition
of ligneux, than to know the exact quantity of air to admit
into the furnace; buu in what proportion shall the whole amount
of this quantity be divided? ~How much shall go to the fur-
nace, and how much to the laboratory? This is a question
which experience alonce can answer.  We can only say in gene-
ral that the latter proportion depends upon the more or less
combustibility of the mixture of gnses, and consequently on
the temperature required in the furnace, the rapidity of the
distiltation and the operation itsclf.

This last term has cvidently in all cases a limit, which fixes
the proportion to be cstablished between these two currents of
air.  Registers also connect them with cach_other, which can
be managed by the workmen themsclves.  This mode of com-
bustion i3 very remarkable, both theoretically and practically;
it produces a very great regularity in the labour, and gives a
current of very pure gas; the purification of the cast iron is
thus effected under the most favourable circumstances, and
cven very impure kinds give excellent iron. It is cuite other-
wise, it is well known, with the ordinary method of puddling
with coal, and we wmay assert in general, that the impurity of
iron s attributable less to the cast iron than to the imperfection
of the mode of reviving. In the United States the cast iron
m:.c with wood or anthracite would pever be of a very bad
quality ;* the admirable perfection of the puddling with
Uignenx would warrant the excellence of the products of the
new method. It now remains, and this is the main point, to
consider the cconomical conditions of the question.

The following arc the facts of the case, the exactitude of
which we will warrant.

The consumption of cast iron, labour, and ligncux are per
on of iron :—

Cast iron, tons 1-242

For the puddling, days 3-§6
Labour { For forging aud rolling, * 469 }11-35

Sundry processes, w280

For the puddling, tons 1-20 a.50

Ligneux For forging and rolling, « 1-30

* It remains to be scen, perhaps, if it would not bo advantageous to
inruufacture the cast iron also with ligneus.
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Thisg estimate may serve to establish the special expenses in
each particular ease.  In order to cstablish the general expen-
ses, it will be necessary to obtain information on the following
points:—

Ist. The purchase of land.

2ud. The price of building materials, stones, bricks, clay,
&e.,y &e.

It will be important, in order to diminish as much as possible
the total amount, to chouse a situation where wood is cheap
and abundant, and in the neighbourhoud of the mines, from
whence the ore could be brouglt at a small expense  (In case
it should be preferable not to manufacture the cast iron, this
last observation applies to the cast iron which it would be
necessary to buy.) It is also important to take into account
the means of transport of the produce to the great industrial
markets, by canal or railroad; the price of labour, &c., &e.

It would be well perhaps to annex to the establishment a
manufactory of cast steel 5 the Zigneux would be very suitable
for this species of manufacture, and it would be very casy to
prepare for this purpose iron of the best quality. The estab-
lishment of the works required by this new method must be on
a vory large seale; its success depends almost catirely on the
employment of the most economical means of manutacturing
Uiyneux ; this condition can only be fulfilled by preparing the
liyneur in great quantities, and consequently the metallurgie

apparatus must be very numerous.

The solt *ton of this problem which we have been examining
isin the hignest degree important to the future progress of
industry in the United States It will enable them to employ
to advantage the mineral wealth seattered over their territory,
and upon a point of' the utmost consequence will render them
independent of other nations. It thercfore eminently deserves
the attention of the metallurgist and the manufacturer.

On Silica amd some of its Applications to the Arts.*

BY REV J. BARLOW, M.A.,, F.R.S., V.I.R.I.

Sinica is one of the mwst abundant substances known.
Quartz, common sand, &e., flint, chaleedony, opal, &c., and =
varicty of sand described by Mr. J. 1. Way,} may respee-
tively be taken as examples of erystallised and uncrystallised
silica. Under all these forms silica is capable of combining
with bases as an acid.  ITeat is however essentially necesssary
to cffect this combination, a combination of which all the well-
known silicates, whether natural, as {eldspar, wica, clay, &c.,
or artificial, as glass, &c., are theresults.  The common forms
of insoluble glass are produced by the union of siliea with more
than one base.  But, when combined with an alkaline base
only, silica forms a soluble glass, the degree of solubility of
which depends on the proportion which the siliceous acid bears
to this alkalinc base. This soluble silicated alkali (or water-
grlass) may be prepared by varivus processes.  1f sand be used,
15 parts of find sand, thoroughly incorporated with 8 parts of
carbonate of soda, or with 10 of carbonate of potass and 1 of
charconl, fused in 2 furnace, will produce a silicated alkali
which is soluble in boiling water.  »Iessrs. Ransomes obtain

* Substance of a Lecture delivered at the Royal Iustitution of Great
Britain, April 7, 1854.

1 Quarterly Journal of Chemieal Soci~t,, July 1, 1853, and Journal
of Royal Agricultural Society, Vel. xtv. p. 1.
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this silicated alkali by disolving broken flints in a solution of
caustic alkali at a temperature of 300° Fah*  And, more
recently, Mr. Way has observed that the sand which he has
described will combine with caustie alkali at boiling heat, also
preducing a water-glass.

This water-glass has been applied to several importaat pur-
poses, three of which were specially noticed.

1. To protect building-stones from decwy.  The stone sur-
faces of buildings, by being exposed to the action of the
atmosphere, become liable to  disintegration from various
causes.  Moisture is absorbed into their pores.  The tendency
of their particles to separate, in consequence of expansion
and contraction, produced by alternation of temperature, is
thus increased. Sulphurous acid is always present in the
atmosphere of smoke-burning cities, and cannot but correde
the caleareous and magnesian ingredients of oolites and dolo-
mites. I$ i3 truc that good stone resists these sources of injury
for an indefimte time, but such a material is rarely obtained.
As a preventive of destruction, whether urising from physical
or chemieal causes, it has heen proposed to saturate the surfaces
of the stone with a solution of water-glass.

It is well known that the affinity of silieca for alkali is so
iecble that it may be separated from this base by the weakest
acids, even by carbonic acid.  According to the expectation
of those who recommend the silication of stone, the carbonic
acid of the atmosphere will set the silica free from the water-
ghss, and the silica, thus separated, will be deposited within
the pores and around the particles of the stone. ~The points of
contact of these particles will thus be enlarged, and a sort of
glzing of insoluble silica will he formed sufficient to protect
the stone aginst the cffect of moisture, &e. This cause of
protection applies chicfly to saudstone.  But wherever earbo-
nate of lime or carbonate of magnesia cnters notably into the
composition of the building-stone, then an additional chemical
action, also protective of the stone, is expeeted to take place
between these carbonates and the water-gliss,  Kuhlmann ¢
remarks ‘¢ Toutes les fois que 'on met en contact un sel inso-
luble avee la dissolution dun sel dont Vacide put former avee
la base du sel insoluble un sel plus insoluble encore, i ya
cchange ; mais le plus souvent cet cchange n'est gue partiel.”
In consequence of this “ partinl exchange™ an insoluble salt
of lime may be Jooked for whenever a solutiun of water-glass is
made to act on the carbonate of lime or earbonate of magnesia
existing in oolitic or dolomitic huilding-stone.

This expectation, however, has not been altogether sane-
tioned by experiment. A gentleman, eminently conversant
with buildieg materials,{ immersed a picce of Caen stone in a
solution of a silicate of potass in the month of January, 1849.
This fragment, together with a portion of the block from which
it had been separated, was placed on the roof of a building in
order that it might be fully exposed to the action of atmosphere
and elimate.  After four years the silicated and the unsilieated
specimens were found to be both in the same condition, both to
be equally corroded.  These specimens were exhibited in the
theatre of the Institution. But whatever ultimate results may

* Report of a communication made to the Royal Institution by Prof.
Faraday, May 26, 1548,  Vide Athenxeum, June 17, 1848,

T Experiences Chimiques ¢t Agronomiques, p. 120.

4 Charles M. Smith, Evi., onc of the Authors of the “Repert on tho
Selection of Stone for the building of the Now Houses of Parlinment.”
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cnsue from this process, the immediate cffects on the stone are
remarkable.  T'wo portions of Caen stone were exhibited, one
of which had been sonked in a solution of water-glass two
months before.  The surface of the unsilicated specimen was
soft, readily abraded when brushed with water, and its caleare-
ous ingredients dissolved in a weak solution of sulphurous acid.
The silicated surface on theother hand, was perfeetly hard, and
resisted the action of water and of dilute acid when similarly
applied.§

II. Another proposed use of the waterglass is that of
kardening coments mertars, &c., s0 as to render them imper-
meable by water.

Fourteen years since, Anthan]} of Prague proposed several
applications of the water-gluss,  Among others he suggested
the rendering mortars waterproof.  Ife also suggests that this
substance might be bencticially employed as a substitute for
size in whitewashing and staining walls. It was demonstrated
by several experiments that carbonate of lime mixed up with
a weak solution of water-glass and gpplied as a whitewash ta
surfices, was not washed off by sponging with water, and that
conumon whitewash laid on in the usual mauner with size, was
rendered equally adhesive when washed over with water-glass

IIL. The Stercochrome of Fuchs.

The formation of an insoluble cement by means of the water-
glass, whenever the carbonic acid of the atmosphere acts on
this substance, or whenever it is brought in contact with a Jime-
salt, has been applied by Fuchs to » most important purpose.
The stereochrome is” essentially the process of fresco seeco¥ in-
vested with the capability of receiving and perpetuating works
of the highest artistic character, and which may be executed
on a vast seale.  TFuch’s method is as follows**:—

¢ ('lean and washed quartz-sand is mixed with the smallest
quantity of lime which will enable the plasterer to place it on
the wall. Thesurface is then taken off withan iron seraper in
order to remove the layer formed in contact with the atmos-
phere, the wall being still moist during this vperation. The wall
is then allowed to dry; after drying it is just in the state in
which it could be rubbed off by the finger. The wall has now
to be fixed i. ¢., moistened with water-gliss.f4  (An Important
point is not to usc too much water-glass in the moistening the
wall) This operation is usually performed with a brush.
The wall must be left in such 2 condition as to he capable of
reeciving colours when afterwards painted on.  If; as fre.
quently happens, the wall has been too strongly fixed, the
surfice has to be removed with pumice and to be fixed again.
Being fixed in this manner, the wall is suffered to dry. Before

% Siliman’s American Journal, January, 1834, contains a notice of
the application of the water-glass to the decaying surfaces in the
Cathicdral of Notre Dame in Paris.

f] Neunere Mittheilungen wher die Nutzanwendung des Wasser-glases
1840. This subject has lcen fully treated Ly Kuhlmann in hig
#Memoire de I'Intervention de 1a potasse ou de Ia soudo daus la
formation des chaux hydrauliques,” &c. 1841, Experiences Chimiques
ct Agronomiques.

9 Vide Fastlake's Materials for a History of Oil Painting, p. 142.

#% Theseparticulars were obtained by Dr. Hofmann fromMr. Echter.
A stercochromic picture by Ecliter, and asample of the water-glass as
prepared by Fuchs, were also exhibited by Dr. Hofmann.

47 The composition of the specimen produced was—Silics, 23-21 per
cent.: Soda, 8§00 per cent.; Potass, 2:52 per gent.; and the specific
gravity of tho solation was 3-81. ’ i
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the painter begins he moistens the part on which he parposes
to work with distilled water, squirted on by a syringe, e
then paints ¢ if he wishes to repamt any part he wevistens again,
Assoon as the picture is finished, it is syringea vver with
water-glss.  After the wall is dry, the syringing is cuntinued
as long s a wet sponge can remove any of the colour. An
efiforescence of carbonate of suda sometimes appears on the
picture soon after its completion. This may be remuved,
either by syringing with water, or may be left to the action of
the atmosphere.”  Not tu dwell on the ubvivus advantages
possessed by the stercochrome uver the real fresco, (such as its
admitting of being retouched and its dispensing with joinings,)
it appears that damp and stmespheric influences, notorivusly
destructive of real fresco, do not injure pictures exceuted by
this process.

The following crucial experiment™ was made on one of these
pictures. It was suspended for twelve months in the open air
under the principal chimney of the New Museum at Berlin;
¢ during that time it was exposed to sunshine,” ¢ mist, snow,
and rain,”” and nevertheless “retained its full brilliancy of
colour.”

The stercochrome has been adopted on a grand seale by
Kaulbach, in decorating the interiorof the great nativnal cdifice
at Berlin alrendy alluded to. These decorations are now in
progress, and will consist of histurical pictures} (the dimen-
sivns of which are 21 feet in height and 243 foet in width,)
single colussal figures, friczes, arabusques, chidroseuro suljects,
&e. On the ceffect of the three finished pictures, it has been
remarked by one whuse opinion is cutitled to respect, that they
have all the brilliancy and vigour of vil paintings, while there
is the absence of  that dazzling coufusion which new il paint-
ings are apt tu present, unless they are viewed in one direction
which the spectator has to seek for.

Mr. A. Church has suggested that it the surface of oolitic
stone (such as Caen stone) is found to be protected by the
process already described, it might be used, as a natural into-
naco, to receive coloured designs, &e., for exterior decoration;
the painting would then be cemented to the stone by the action
of the water-glass,

Mr. Church has also executed designs of leaves on a sort of
terra-cotta, prepared from a variety of Way’s silica rock, con-
sisting of 79 parts clay and 25 of soluble silica.  This surface,
after being hardened by heat, is very well adapted for receiving
coloursin the first instance, and for retaining them after silica-
tion.

Phenomena Connected with the Motion of Liquids.

BY PROFNSSOR TYNDALL.

The Lecturer commenced by refurring to certain phenomena
cxhibited by liquids, and at variance with our commonly
reecived notions as to their non-cohesive character. According
to Dunny, when the air has been, as far as possible, expelicd

* Communication from Mr. George Bunsen,

+ Three of these picturces arc finished, iz, 1. The fall of Babel; 2. Dio
Bluthe Griechenlands ( the golden age of Grecianart and poetry . 3.
The Fall of Jerusalem. (an engraving of this picture was eahiluted by
Mr. Ackermany.—Two other compusitions are drawn, viz. 4. The battle
of the Huns; . The Crusaders' arrivel hicfore Jerusalem.—6G. This
sulject not yet decided on. '
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from water by pursistent boiling, such water possesses an ex.
traurdinary eohesive power, suflicient, indeed, to permit of its
Luing heated at a temperature of 275 Fahir. without beiling
The adhesion of water, thus prepared, to the surface of a glass
tube, was shown experimentally ; the furce being sullicient to
sustain a colummn of water of considerable height. The con-
tractile force of a soaphubble was referred to, and the leeturer
passcd on to the exhibition of the phenomena resulting from the
shuck of two opposing liquid veins.  In this case, though the
furces are in oppusite directions, metion is not annihilated ; but
the liquid, as first shown by Savart, spreads out so as to form
a thin transparent film, the plane of which is at right angles ta
the divcetion of'the jets. By varying the pressure on one side
or the other, or by nuking the jets of different diamcters, the
plane film could be converted into a curved one, and some-
times actually caused to close, so as to form a pellucid sack.
A vein was caused to fall vertieally upon « brass disk upwards
of three inches in dinmeter.  The liquids spread laterally on all
sides, and formed an unbrella-shaped pellicle of' great size and
beauty. With a disk of an inch in diameter a pellicle of at
least equal magnitude was formed.  When a candle was placed
underncath the curved sheet of water, a very singular cffect
was produced.  The filin above the candle was justantly dissi-
pated, and on moving the candle, its motion was fullowed by o
currespunding change of the aquevus surface.  On turning a
suitable cuck, so s to Jessen the pressure, thie carvature of the
filin became increased, until, finally, the molecular action of the
water caused it to form a cunve returning upon itself, and ex-
hibiting the appearance of @ large flush.  When the film con-
pletely embraced the vertical stan which suppurted the brass
disk, a change in the form of the liquid flash was obsenved.
The latter became dongated, and was sumetimes divided into
two purtivns, one of which glided duwn the vertieal stem and
was broken at its base. When the jet was projected vertieally
upwards, large sheets were also obtained.  The jet was also
affered to fall into small hollow cones of various apertures, and
the shape of the liquid sheet received thereby some beautitul
modifications. The enclosed sides of the hollow cone gave the
liquid an ascending motion, which, combined with the action
of gravity, caused the film to bend, and constitute a work of
great beauty.—Lecture delivered at the Boyul Institution.

Detcrmination of the perecentage of Tannin in Substances uscd
for Taunning.

RY IROFESSOR FEILING.

Among the various substances which precipitate tannin from solution,
such as gelatin, quinine, animal skin, &c., the latter has hitherta heen
recommended as the most appropriate for determining the per-cen-
tage of tannin.  This method of valuation has been preferred because
it represents in miniature the operation to which the results refer.
There are, however, no detailed directions for its application, and in
repeated trials made by the author, under a variety of conditious, he
hins found that the tannin is never perfectly precipitated, and that the
solutions soon become mouldy.  Experiments with a solution of quin-
e, freshly precipitated oxide of iron or aluming, did not give m- re
satisfactory resulte.  He then tricd gelatin in solution, and justead of
weighing the precipitate obtained, by adding an cxcess of gelatin,
prefested adopting the volumectrical methad, cstimating the quantity
of solution of gelatin of known centigrade saluc required to precipitate
the tannin.  For this purpose it is indizpensable that the precipitate
should separate readily, but with moest hinds of tannin this ic et tle
case.  The author has found it advantageous to use u dilute vlv
tion of gelatin, and to have the liyuids quite cold.  Niv wode «foper
ating is as follows:‘—
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The solution of gelatin is prepared by digesting ten grm. of dry ge-
latin (containimyg about cighteen or nineteen per cent. of water) in
water for twelve hours, and then applying heat antil tho solution i3
complete.  I'he volume is then made up to one litre,

For thoe purpose of determining the centigrade value of the gelatin
solution, 0-2 grm. of pure gallo-tanuic acid dried at 212° F. is dis-
solved in 100 or 120 grm. of water, and the gelstin solution added
from a graduated burette until the precipitation is complete.  Filtra-
tion is generally necessary towards the end of the operation, ov as a
substitute the following plan may be adopted :—A\ narrow open glass
tube is covercd at one end with some tolerably thick linen bound tight
by cord; on immnersing this covered end into the liquid, and sucking
out the uir by the mouth at the other end, « portion is rendered clear
by passing through the linen, and may be poured into a tube, and
tested with gelatin,

‘The uthor found that the 0-2 grm. of pure dry tanno-gallic acid rc-
quired from 32+5 cub. cent. of the gelatin solution for perfect precipis
tation; when the solution is=ome days old, a larger quantity is neces-
sary, 35, 38, or even 40 cub. cent. It is therefore necessary in alt
cascs, when the gelatin solution has heen kept any time, to determine
its centigrade value by means of gallo-tannic acid immediately beforo
making any experiments with it.

If it is requived to estimate the value of oak or other barks for tan-
ning, they are first dried in 2 warm voom, powd red finely, digested in
quantitics of 10 grins. with wana water, and e hausted by means of a
displacement apparatus constructed of a tube two feet long, une inch
wide, and drawn out xt the lower end, whica is loosely stopped with
cotton wool. Some substances may be infroduced dry into this appa-
ratus, and exhausted by the warm orcold water.  The extraction nuxy
likewise be facilitated by the pressure of a column of water applied by
fitting a narrow glass tube with « cork into the upper end.

In most cases, the extraction is completed in one or two days.
When the operation is properly conducted, the quantity of liquid ex-
tract amounts to half a pound or a pound.  Itis then treated with
gelatin solution <o long as a precipitate is produced. A few drops of
dilute hydrochloric acid facilitate the separation of the coagulum.

The quantity to be taken for an experiment of substances rich in
taunin, such as galls, is about 0-5 or 1-0 grm. A simple calculation
gives tho per. centage of tannin.

The author states that he has adopted this method in repeated ex-
aminations of tanning materials during the last ten years; he has
found the results tolerably constant, and nothwithstanding its apparcut
imperfection, more trustworthy than any other yet known.

e estimates the relative value of several sabstances of this kind
as follows :=—~

Pine bark............... contains from & to 7 per cent. tannin.

Old ok bark. . ot 9...... a «
Best oak bark......... L 19t0 21  « «
Gall nuts,........ .. « Wta83 <« o
Aleppo galls ........... (0 60to GG ¢ “
Chinese galls cu.eeen. “ 70....... ¥ “

These data at least admit of comparison with each other, and indi-
cate with tolerably certainty the respective value of these substances
to the tanner.  This method of valuation is indeed bascd upon the as-
suinption that the same kind of tannin cxists in all these substances.
1t is however, extremely probable that this is not the case; but at the
fame time it may fairly be assumed that if different kinds of tannin
combine under similar conditions with different quantitics of gelatin,
they will also combine with animal skins in the same relative propor-
tions.  If, thercfore, this mcthad dots not indicate the absolute per-
centage of tannin, it still gives the per-centage value of the substances
examined, and it 3s preciscly this which the tanner requires.

It is another question w1 ether gelatin solution preciptates all the
substances of the tanning material which combine with the skin, and
it therefore remains to be determined by experienes whether such a
method of valuation is sufficient for the purposc of the tauner.—Poly-
{echnisches Central Blatt, \833, through Journal of Industzy Progress.
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On the Antheopaid Apes: by Pror. Owsy.

The Lecturer defined the kuown speeies of thase large tail-less Apes,
which form the highest group of theiv vrder (Qandrumana), and consec-
quently make the nearvest approuch to man; he determined the true
zoological characters of the known orangs and ehimpunzees, as manis
fested by adult specimens; pointed ont the relative proximity, of the
orangs and chimpanzees to the human species; and indicated tho
leading distinctions that separate the most anthropoid of those apes
from man,  The Professor then entered upon the subject of the varie-
ties of the human speeies, and defined the degree in which the races
differed from cach other in colour, stature, and modifications of the
skeleton.  He cntered upon a disquisition of the causes of these
varicties, and proceeded to examine how far any of the known causes
which madify specific characters could have operated so as to produce
in the chimpanzees or orangs a nearer approach to the human character
than they actually present.  le pointed ont sume characters of tho
skcleton of the ape, e g. the great superorbital ridge in the Gorilla
Ape, which conld not have been produced by the habitual action of
muscles, or by any other known influciice that, operating upon succes-
sive gencrations, produces change in the forms and proportions of
bones.  The equable length of the human teeth, the concomitant
absence of nny intervalin the dental series. and of any sexual difference
in the development of particular teeth, were affirmed to be primitive
and unalterable specific peeularities of man. «7Teeth,” the Yrofessor
proceeded to state, ¢“atleast such ax consist of the ordinary dentine
of mammals, are not organized so as to be influcnced in their growth
by the action of neighbouring muscles; pressure upon their bony
sockets may affect the direction of their growth after they are pro-
truded, but not the specific proportions and forms of the crowns of
teeth of limited and determined growth,  The crown of the great can-
inc tooth of the male Troylodytes gorille began to be ealcified when ita
diet was precisely the samc in the female, when hoth sexes derived
their sustenance from the mothers’smilk.  Its growth preceded and was
almost completed hefore the sexual development had advanced so as to
establish those differences of habits, of foree, of mwuscular exercise
which afterwards characterize the two sexes.  The whole crown of the
great canine is, in fact, calcified beforeit cuts the gums or displaces
its small deciduous predecessor; the weapon is prepared prior to the
development of the forces by which it is to be wiclded s it is therefore
a structure forcordained, a predetermined character of the chimpanzee,
by which it is made physically superior to man; and one can as little
conceive its developuent to be a result of external stimvlus, or as being
influcnced by the muscular actions, as thedevelopment of the stomach,
the testes, or the ovarin.” ‘I he differencein the time of disappearance
of the suture separating the premaxillary from the masillary bene,
was not explicable on any of the known causesaffecting such character.
There was not, according to the Lecturer, any other charseer than
those founded upun the developments of hone for the attacament of
muscles, which was kuown to be subject to change through the opera-
tion of cxternal causes; nine-tenths, thercfore, of the differences,
especially those very striking ones manifested by the pelvis and pelvic
extremitics, which I'ro. Owen had cited in his ¢ Memoirs on the Orangs
and Chimpanzees,” published in the Zoolegical Transaclions, as distins
guishing the great chimpanzee from the human species, must stand in
contravention of the hypothesis of transmutation and progressive de-
velopement, until the supporters of that hypothesis are enabled to
adduce the facts nnd cases which demonstrate the conditions of the
modifications of such chiaracters.  There was the samc kind of diffi-
culty in accounting for the distinctivecharactersof the different species
of the orangs and the chimpanzees, ag for those more marked distine-
tions, that remove both kinds of apes from man.  And with regard to
the number of the kuown species, I'rof. Owen remarked, itis net
without interest to observe, that as the generic forns of the Quadru-
mana approach the Bimanous order, they are represented by fewer
species.  The giblous (Hylobates) scarcely number more than half-
a-dozen species; the orangs (Vithecus) have hut two specics, or at
most three: tho chimpanzees (Tragledytes) mo represented by tiwo
species.  The unity of the hwman species is demonstrated by the
constancy of these osteolegical and dental characteys to which the
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attention is more particulary directed in the investigation of the cor-
responding chavacters in the higher Quadrumana.  Man is the sole
species of his genus—the sole representative of his order: he has no
nearer physical relations with the brate-kind than these which arise
out of' the characters that link tagether the great group of placental
nmammalia, catled ¢ Ungniculata.”  In conclusion, the Professor briefly
recounted the facts at present satisfictorily ascertained respecting the
antiquity of the Quadramanza and of man upon the surface of theearth.
At the time of the demise of Cuvicr, in 1832, no cvidence had been
obtained of fossil Quadrumana, amd the Baron supposed that both theso
and the Bimana weve of very recent introduction.  Soon after the loss
of that great re-constructor of extinct species, evidence with regard to
the fos<il Quadramana was obtained from different quarters.  In tho
oldest (eocene) tertiury deposits in Suffolk, specimens of juws and
teeth were found, that unerringly indieated the former existence of a
species of monkey of the genus Macacus (Mucacus cocenus).  About
the samo time, the tertiary deposits from the Himalayan mountaing
gave further evidence of the Quadrumana: jaws, astragali, and somo
other parts of the skeleton, having been found completely petrified, and
referable to the genus called Semmnopitheens, which is now restricted to
the Asiatic Continent.  Dr. Lund discovered in Brazil fossil remains of
an extinct platyrhine monkey, surpas<ing any known Cebus or Mycetes
in size: the platyrhines are peetliar to South America.  Lastly, inthe
middle tertiary series in the south of France, was discovered o frag-
ment of the lower jaw, proving that at that period some species of tho
long-armed ape (Ilylobates) must have existed.  But no fossil human
remains have been found in the regularly deposited Iayers of any of
the divisions (not cven the pliscene) of the tertinry series. Human
hones have been found in doubtful positions. geologically considered,
such as deserted mines and caves, in the detritus at the bettom of cliffy,
hut never in tranquil, undisturbed deposits, participating in the mine-
ral chavacters of the undoubted fos<ils of thos¢ deposits.  The petrified
Negro skeletens in the calearcons coneretes of Guadalope are of cont-
paratively recent origin.  Thus, therefore, in referenceboth to the unity
of the humau species, and to the fict of man Leing the latest, as he is
the highest, of a1l animal forms upon our planet, the interpretation of
God's works coincide with what has heen revealed to us as 10 our own
origin and zoological relations in his Word.  Of the nature of the
creative acts hy which the successive races of animals were called into
being we ave ignorant.  But this we know, that as the cvidence of unity
of plan testifies to the oneness of the Creator, so the modifications of
the plan for the different modes of existence illustrate the beneficence
of the dexigner.  Those structures, meorcover, which are at present
incomprehiensible, as adaptions to a special end, are made comprehen-
sible on a higher principle, and a final purpose is gained in relation to
human intelligence; for, in the instances where the analogy of
humanly invented machines fails to explain the structure of a divinely
created organ, such organ doces not exist in vain, if its truer compre-
hension in relation to the Divine idea lead rational beings to a better
conception of their own origin and Creator.—The discourse was illus-
trated by drawings and diagrams of the principal external and osteolo-
gical characters ot the different species of arangs and chimpanzees, and
of the diferent varictics of the human race.
’

On Luminous Meteors : by Prov. PowELL.

The Report consists almost entircly of details of observations on
appearances of metcors, collected and communicated by various
observers who have in former years contributed to the Reports suc-
cessively printed in the volumes of the lritish Association. The
observations are chiefly from Mr. E. J. Lowe, Mr. King Watts, the
Rev. J. B. Reade, Mr. Balard, and Mr. Farel, the latter of whom
accompanics his observations by heautifully-exceuted diagrams, giving
projections of the sky, with the paths of the observed mectcors.
Coneiderable dircussion has taken place on the subject,—of which
some aeconut was given in the repers,—between MM. Coulvin-Gravier
and G. Von Boguslawski, more cspecially on the constancy of the
August periodical shooting-stars, which haid been denied by M. Coulvin-
Gravier. It appears to have been perfectly verified in the last year.
Au unusnal nunber scem also to have been observed on the 15th of
Octobier.  Also n very remarkable large metcor was sten over i large
part of England on the 28th of Octaber.

Mr. Greg reand a paper on ¢ Meteoralites and Asteroiids,” in which he
brought forward seine circumstances in connexion with those hodics.
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not hitherto noticed, in favour of the theory that they are identical in
nature and origin. After stating some arguments against the theory
of the atimospheric origin of :erolites, Mr. Greg proceeded to give an
abstract of some resuits he bad lately obtained in analyzing a very
completo catalogue of wrolite falls. 1t would appear that since the
year 1500 A.v. there are 175 authenticated instances of falls of werolites.
the month of whose fall is known. ‘The number for each month being
a3 follows :—For January 9, Febraary 15, March 17, April 14, May 15,
June 17 falls,—first half of the year, 87 falls; July 18, August 15, Scp-
tember 18, Qctober 14, November 16, December 7 fulls,—sccond half, &8
falls. Giving anaverage of 14°6 for enchmonth.  ‘The most important
thing to notice is the small number of rerolites registered for the months
of December and January, and the comparatively large number for
June and July. The former two showing but 16 instances of falls, the
latter two 39, or more than double.  Now, granting that these rerolites,
or meteoralites, belong to the system of the asteroids, having orbits
thereforo whose mean distanco is superior to the carth’s orbit, itis
certainly reasonable to conclude, than it is when the carth ig
farthest from the sun, 1 ¢. at her aphelion, that tho meeting
with ferolities is rendered most probable.  This is what would
appear really to be the case, for the carth is at her greatest distance
from that luminary on the side of the stmmer solstice, i.e. in Junc and
July, precisely the months shown to bo most abundant in wrolites.
Mr. Greg then referred to a recent number of the Comples Rendus, in
which there is a paper by Le Verrier on the asteroids. M. Le Verrier
shows by calenlation that the sum of the mass of the fragmentary planets
called asteroids cannot exceed one-fourth of the carth’s mass; and also
showsit probable that their mcan mass or systemis at its periliclion, and
conscquently nearest the carth, at the time when the earth herself ison
the side of the summer solstice. This would appearagain confirmatory ot
the theory that serolites are the minute outriders of the asteroids., There
would appear to be also further evidence, though of another kind. It
has been supposed that some of the larger asteroids have irregular and
angular surfaces, which is precisely the case with the majority of the
meteoric stones  which fall to the ecarth.  Again, taking the
average specific gravity of werolites at 3-0 (they vary from 1-7 to 3:9),
further indirect evidence is afforded as to their position with regard to
distance from the sun, and, taking water as 1-0, tho following table
shows the relative densities of several of the planctary bodies, follow-
ing the order of their distances from the sun :—Mercury, 15-7; Venus,
5-%; Earth, 5:6; Mars, 5-2; Acrolites, 3:0; Asteroids, (2), Jupiter,
1-4. Another circumstance relating to wrolites which was alluded to
by Mr. Greg was the periodicity of those Lodies, and he mentioned more
particularly the 19th of May, 29th of November, 13th of December,
15th to 1¢th of February, and 26th of July, as being werolitic epochs,
wrolite falls having been recorded on the following days:—Fchruary
10, 10, 13, 15, 15, 15, 1§, 18, 18, 19, 19, 25, 27, 27; May 9, 10, 17,
17, 17, 18, 19, 1%, 20, 22, 26, 26, 27, 28; July 3, &, 4, 7, 8, 12, 14,
17, 18, 22, &4, 24, 26, 26, 26, 30; November §, 7, 11, 13, 17, 20, 23,
25, 27, 29, 29, 29, 29, §0, 30; Descmber 11, 13, 13, 13, 13, 13,
14,  In referring, Lowever, to the epochs most remarkable for the
periodical displzys of luminous metcors, 23 MNovember and August Oth
to Vith days, Mr Greg observed that the number of wrolites recorded
as falling on those days isremurkably small, indeed under the average
of the ycar, for out of 155 falls (the day as well as month of fall being
knvwn), bhut four have fallen between the $th and 14th days of August
and November.  The werolitic and (luminous) meteoric cpochs also
would appear to differ, with the cexception of the 29th of November,
From this circumstance it seems probable that wrolites, and the
majerity of luminous metcors (especially perfodic and conformable
oncs), are resolvable into separate classes ; and in corroboration of
this it may he mentioned, that while the number of wrolites whose
fails have been recorded are about equally divided for the first as for
the seeond half of the year, this is very far from being the case with
lumimous meteors, by far the larger numbers of which are observed
during the second half of the year, viz., from July to December. While,
then, we consider gerolites as belonging to asteroids, with orbits
superior to the Eartl’s and partaking of the nature of truc though
minute planets, the majority of luminous meteors may be considered
as having characters more in common with comets. It has been shown
by several astronomers, as Olmsted, Picrce, Erman, and others that the
majority of periodic meteors have orbits inferior to the Earth’s, und
their peribiclia near the planet Mecury.  Mr, Greg concluded, after
making some observations in favour of the sclf-luminosity of mcteors,
by suggesting the probability of their having a nature less dense thau
that of werolites, but denser than that of conicts, and that it is not im-
probable they have a fluid or viscid nature.
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On some Preuliaritics of the Magnelic ficld: by I'rofessor TySpaLL,
9 X

The Yrofessor sail, a picce of soft iron suspended between the flat
poles of an clectro-magnet sct its largest dimension from pole, the
residual maguetism of the cores being suflicient to produce the effect.
This is the normal deportment of magnetic bodies, but it is by no
means universal. By mechanical agency, by pressure for examplo,
the structure of a magnetic body can be so modified that its shortest
horizontal dimension sets from pole. Drof. Tyndall exhibited actions
of the kind where tho body operated ou was compressed maguetic dust,
In such a body two opposing tendencies were at work,—tho tendency
duo to length, which sought to sct tho length axial, and the tendency
due to structure, which sought to set the line perpendicular to the
length axinl, Between the flat poles the latter tendency was predom-
inant, but between pointed poles this was not the case; here the
attraction of the ends of the magnetic mass constituted a mechanical
couple of sufficient strength to overcome the directive tendency which
was due o structure, and to draw the mass into the axial line.  But
in raising or lowering the body operated on out of the sphere of this
local attraction, by bringing it into a position where the distribution of
the magnetic ficld resembled that existing between the flat poles, the
body forsook the axial position and turned into the cquatorial.  The
complementary phenomena were exhibited by bismuth. A normal
bar of this substance sets its length nt right angles to the line from
the poles; but Prof. Tyndall exhibited a bar of this substance, which
set between the flat poles exactly as a magnetic body. Such a bar,
however, between the points set equatorial. — On raising it or Jowering
it, however, it forsook tho cquatorial position and sct axial.  In this
case the local repulsion of the ends between the points caused the bar
to set cquatorial, tho influence of length thus predominating over the
influcnce of strncturc; but removed from the sphere of this local
action, the directivo tendency of the mass triumphed and caused the
bar to set axial. The bar in this case was cut with its length at right
angles to the planes of most cminent cleavage of the bismuth:—it is
a proved fact, that these planes while the influence of form isannulled,
always sot at right angles to the line piercing the poles, and hence
where they are transverso to the length, the bar will set axial.  These
phenomena were cxawined in n great number of cases, bars wero
taken from substances possessing # directive tendency, and it was so
arranged that the directive tendency due to structure was always op-
posed to tho influence of length ; hetween the points the former
tendency succumbed to the latter, while between the flat poles, or
abovo and below the points, the former was triumphant.  Itis amusing
to observo the strife of these two tendencies in substances possessing a
strong directive action. A plate of crystallized carbonato of iron,
when properly suspended, will wrench itself spasmodically from ono
position into tho other, and find rest nowhere.  The sirnple law which
governs all theso actions is, that if the body, cut as above, be
diamagnetic, its length sets equatorial between the points, but above
and below them axial.  If the body be magnetic it sets axial between
the points, above and below cquatorial.  Hence tho rotation of & mag-
netic body, on being removed from between the points, is always from
axial to equatorial ; while the corresponding rotation of & diamagnetic
body is always from the cquatorial to tho axial.  The deportment of
wood in the magnetic field wasnext described.  Nearly sixty specimens
examined by Prot. Tyndall were all diamagnetic; onch of them was
repelled by the poles of the magnet; cubes of cach when suspended
with the fibre horizontal sct between the excited poles, the fibre per-
pendicular to the line which unites the poles.  Thinking that wood, on
account of its structure, would exhibit thoso directivo phenomena
which had been demonstrated in the case of the bodies mentioned at
the commencement, bars were taken from nearly forty kinds of wood,
the fibre being at right angles to the length of the bar; in the centre
of the space, between two flat poles, all those bars set their lengths
from pole to pole. DBut Prof. Tyndall afterwards observed the remark-
able fact, that homogenous diamagnetic bodies did the same.  Bars of
sulphur, of salt of hartshorn, of wax, and other dinmagnetic substances,
when suspended in tho centre of the space between two flat poles, set
their lengths from pole to pole.  Now, as diamagnetic bodics always
take up the position of weakest force, it was proved by these experi-
ments, and corroborated by others not cited here, that the true force of
thie centres of the twoflat poles contrary to the general opinion hitherto
received, was the line of minimum force.

The Rev. Dr. Scoreshy stated, that, by subjecting to forco ordinary
magnets of hawndened stecl, as by saddenly bending them, or striking
them in particular modes, they may have their poles reversed or be
deprived of their maguetism, or hardencd non-magnetic steel may be
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instantly rendered magnetic and heconsidered that these facts, which ho
had long sinco made public, shouldbe kept before the mind insuel inves-
tigations as the very oviginaland interesting fucts just brought under the
notice of the Scction.—Prof. Faraday, after very briefly, yet lucidly,
expluining to the Section the leading distinctions between paramngnetic
and dinmugnetic bodies, and their behaviour in the magnetic field, said
that it was conceded on all hands that the explanation was crroncous,
which Pliicker had given of the phenomenz which he first discovered con-
nected with the branch of research to which I'rof. Tyndall had just been
dirccting their attention, and which he was so ably hunting down.
But when he said the original explanation of Pliicker was crroncous
he did not mean that as the slightest disparagement to that philosopher.
It was well understood by all who had any pretensions to ecientific
knowledge since the days of Bacon, that it was through the mist of
crror that the most important discoveries had to be made, and that in
pursuing any rescarch it was much better in the first stages of the
inquiry to have crroneous views, than to be without any views that
would tend to connect the seattered facts.  For his part, he was not
ashamed to own that he was a learner, and that in alinost cvery in-
stanco it was through the clouds of crror that he arrived at the
conclusions which satisfied him most.  And ax lus mathematical skill
und acquirements were by no means such as to entitle him to despise
instruction, he should feel particularly grateful to his mathematical
friends present, Dr. Whewelt and others, if they would explain to him
and to the Section the law of distribution of the wagnetic force in the
magnetic field, if it was known.—Tr, Whewell eaplained how the foree
would be distributed upon the old theory of magnetic lines; wit he
said he was aware, and he believed it was now generally admitted, that
this theory must e greatly modified, if not given entirely up. But as ke
saw Prof. W. Thomson inthe Scetion, who had panl particular attention
to the devclopement of the mathematical theory of magnetical and
clectrical forces, he trusted that that gentleman would favour the
Secction with his views.—In answer to 1of. Faraday’s question, as to
the mathematical conditions under which 2 uniform field of maguetic
force may be produced, Prof. W. Thomson remarked that the mathe-
matical theory of the distribution of force hoth affurded a remarkably
simple and definite general answer, and pointed out the most convenicnt
practical means of fulfilling these conditions cither approximately or
rigorously.  For, in the first place, it is strictly demonstrable that if
the force Lo rigorously uniform in fome locality, in the neighbourhood
of any kind of magnet or electroanagnet, through cven one one-
thousandth of a cubic inch, in fact, through any finite bulk however
small, it cannot but be vigorously uniform through every portion of space
to which it is possible to ge from that locality withvut passing through
tho substance of the magnet. llence, although between flat poles,
such as Mr. Faraday first introduced for obtaiming nniformity of foree,
we have in reality a most excellent practical approximation to a uni-
form distribution of very intense magnetic force, through a space of
several cubic inches, in a locality not only visible but in every way
convenient for experimental purposes; yet it is absolutely impossible
that the force can bo rigoronsly uniform through the smallest finito
bulk of the magnetic field in any such arrangement, or generzlly, in
any locality external to a magnet.  If an experimenter wants a rigo.
rously uniform ficld of force, he ean only have it in the interior of s
magnet ; and he must be contented not to see the action he experiments
on at the time it is being produced, unless he will follow the example
of Prof. Faraday, who ¢ went into » hollow cubical conductor of
cleetricity and lived init,” and so was enabled to observe some most
interesting and important fundamental propertics of clectrical force.
It would bo casy to make a hollow clectro-magnet, in the interior of
which the experimenter could observe with the minutest accuracy the
bearings of all kinds and shapes of bodies in a vigorously uniforin field
of force.  All that is necessary to make such a conductor is to take a
hollow papicr mitché globe, say six feet in diameter, and roll galvanic
wire over its surfece in a succession of close parallel circles, having
their planes at equal distances from one another. A hollow non-
magnetic body of any shape, cubical for instance, may have a rige-
rously uniform distribution of magunetic force produced in its interior
bya suitable distribution of galvanic wire overits surface, determinable
according to the form of this surface, by the mathematical theory from
which these results ate stated. DBut it would be difficult, perbaps
practically impossible, to get a sufficient intensity for cxhibiting the
forces expericnced by diamagnetic or weakly paramagnetic bodiesin a
uniform ficld of such extent that the operator could himself enter 1t ;
and experimenters must bo contented cither with approximations to
uniformity, such as in the arrangeuent with flat poles, so successfully
used by Prof. Tyndall in the beantiful exprruments winch he had ex-
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hibited to the Scction, or they must arrango to test effeets in the
intertor of holluw clectro-magnets without seeing them at the time
they are taking place.  Interesting questivns, which the mathematical
theory answers decisively, had alsv been ached regarding the nunimun
condition of the central hine in a fichl Letween vppusite flat poles, of
two cylindrical suft-iron bar magnets, and the cflects of rounding off
the edges of theso poles. It appears that, if we consider tho intensity
of the furce in a plane perpendicular to the magnetic axis through the
centro of the field, we find 1t increasing from the central point to a
certain circle of maximum intensity, beyomd which it diminishes grad-
ually and falls tv nothing at annfinito distance. I the edges of the
eyxlinders be rounded off, the circle of maxumg intensity contracts, its
centre always being a point of muumum intensity, until o certain de-
greo of cunvesity of the poles 1s attnned, when the cirele of maximum
intensity becomes comtracted to a point—the central point of the ficld
~—which will then bo & point of maximum intensity (the central mini-
mum being eliminated), and will continue a maximum, as regards all
puints in the plane through it, perpendicular to the axis, for auy less
flat ur more promunent or pumnted torms of pules.  No form of rounded
poles, by duing away with maxunum or susimam puints, can possibly
give a uniform distubution of antensity through ever =0 small 2 finito
bulk of the field.

On the Decwation of the Magnetee Needle peculiar to Lecarpool, Uy
Sue Joux Ross.

Lver since the year 1799, when my attention was first directed to
the deviation of the magnetic ncedle, I have lost no apportunity of
making observations in many parts of the globe, on the interesting
phenomenn appertaining to that influence, —a statement of which has
been published by me in thenarrativeof my first two voyages of discovery
1o the Avctic regions.  Since which my attention was called to the
frequent losses of ships consequent on the fallacious system adopted
by tho Admiralty, called ¢adjusting the compass,” at Gravesend
and other places; and after the loss of the Birkenhead, I felt it my
duty to publish a pamphlet, which, althongh dedicated by permission
to tho Iirst Lord of the Admiralty, did not at once obtain their
Lovdships' approbation, inasmuch as it exposed the absurdity of the
system then in practice under the superintendence of a naval officer
attached to the Admiralty.  But Imaiutained the truth of my state-
ment ; and, after some correspondence on tho subject, my assertions
were found to be correct, and, conscquently, the oflice of Superintendent
of Compasses was abohshed, and arculars izsued by the Admiralty,
not unly ordering a monthly exanunation of the deviation, but that
such vbservation should be instituted at every chango of the ship s
pusition, and un crvery circumstance which was hivewn or suppused to
affect the shup’s deviation, ur lucal attraction, which i> now adinitted
to Le of infinite service. But my atiention has fur suine time been callud
to the fact of shups sailing frum the port of Liserpool, after having
been swang in the Mersey to obtain the amount of deviativns, or asat
i called, to haie thewr compasses adyusted, that immediately on their
proceeding on their voyage it was found ghat the deviation vbserved in
the Mersey was meorrect, and there have been Jauentablo instances of
shipwreck in cunsequence. It has vecurred to me that this untoward
cireutistance is very castly explained. The factis, that thie Mersey is nut
lvcality chigibic for ascertiumng the true deviation of tho maguctic
needle, the ships being in a pusition between establishments in which
large masses of 1ron are depuosited, which must have an influcnce on
the magncetic needie during the evolution of swinging the ship, while
the embarkation of passengers with their luggage, or anything clse
subsequent to that process, cannot but have the eflect of producing a
false and dangerous result to the observations.  But this evil is not
witheut an cffectnal remedy, which is within the power of every
captain of a ship after he has left the pourt of Liverpodl, and which
will be found i the fullowing proposals.—It is propused that the
present method of - winging the ship in the Mersey shall be continued ;
-iel, in order to ubtain a verification or a correction of results vbserved
that e, it is propused to place un the sandhills of Rockland (near

uv Rouck dughthuusey, two pusts or beacons, true north and svuth of
cach vther, 1n the pesitivns best seen near the red buoy of the Rock
Channel, when the shups passing will Le steering about true west, or
west-north-west, by cumpass.  When these two obyects can be brought
into vne, e due north of each (buth Leing svuth of the <hip), cithera
verification of the deviation that was vbserved in the Mersey, or the
amuunt of difference to he tahen ity consideration or account on that
particular puint of the compass, will e shown, frem which a caleula-
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tion may be made in approsimation of the other points: and if;
further on, two other pusts were ciected on the maguetic maidian, the
ships, un passing them, when in one with ek othier, could observo
the exact amount of the deviation cither in the iucrease or the diminution
of the variation un the course of the ship, heeping in mind that it will
be on the seuth puint of the compass that the observations will he
made.  Lusts placed due south of Lizard Lighithouse would be useful,
aud al>0 vn the wagnetic meridian.  But all pests or beacons denoting
the true north or south bearings, and thuse further off denoting tho
magunetic meridian, should be painted of different colours.  The furmer,
that is, the trus or nearest, should Le red; while the latter, showing
the magnetic meridian, should Lo chequered.  Great Ormsheald and
Holyhead should have beacons placed on them, which would Le ub-
servable tu ships buth outward and homeward bound.

—

On a New Refractometer : by Prof. BEXXARD.

This instrument was founded on the principle of passing a ray
through o mediam bounded Ly two parallel surfuces, and might be
called the refractometer of separation (rfraclvmedre do transport).
When o ray passes through suchi surfaces, if it be incident perpen-
dicularly, it emerges in the same course.  If it be incident obliquely,
its emergent course is parallel to that of its incidence.  Fhen the
relations which connect the perpendicular distance between the
incident and emergent rays—the angle of incidence—the thickness of
medium, or distance between the surfaces bounding it—the index of
refraction is knownethe first two can he observed, the third measured,
and then  .¢ fourth—which is what we scek—is a matter of simple
calculation,

Dr. Whewell expressed the pleasure he experienced at secing these
very beautitul instruments; and was particularly struck with the clear
proof arrived at by DProf. Bennard, that the light at the several parts
of the solar spectrum was simple, and not compounded light; and
that thus the view, which had been some years since propounded, and
which was still entertained by some, that the spectrum obtained by
the prism was composed of several superimposed spectra, is proved to
be unfounded and must be abandoned.

On the influence of the Solar Radwations on the Vital DPowers of Plants
growing under different Atmospheric Conditions s by
Mr. J. H. GLADSTONE.

This was the second Report given by the author under the same
title, and cummenced by describing accurately what portions of the
prismatic spectrum were cat off by the various coloured glasses cm-
ployed in his experiments, A scrics of observations followed on
byaciuths grown under very variedinfluences of light, and solar hicat and
chemical agency.  Among the results may be mentioned the power on
the yellow ray to diminish the growth of rootlets, and the absorption
of water; the power of the red ray to hinder the proper developement
of the plant; and the effect of tutal darkness in causing a rapid and
abundant growth of thin reotlets, in preventing the formation of the
green colouring natter, but not of that of the blue flower, nor of the
other constituents of a healthy plant. A series of experiments on
germinativn was then detailed.  Wheat and peas had been grown with-
vut soil underlarge colurless, blue, red, y elluw, vbscured colourless and
obzcured yellow glasses, and in perfect darkness.  The cffects resulting
from thesc varied conditivns were very marked; and the description of
them occupics aconsiderable space inthe report.  The two plants ex-
perimented on—being chosen from the two great botanical divisions—
exhibited & wide diversity, sometimes amounting to a direct opposition,
in their manner of being affected by the same solar ray; but in the
case of both tho plants, under the circumstances of the experiment,
the following effects were observed :--The cutting off the chemieal
ray facilitates the process of germination, and that both in reference
to the protrusion of the radicles, and the evolution of the plume; the
stem grows unnaturally tall, and there is a poor developement of
leaves in darkuess, becoming more manifest as the darkness is more
complete; and the yellow ray cxerts a repellantinfluence on the roots,
giving the wheat a downward and the pea-roots a lateral impulse. A
few experiments on the germination of uther seeds wero then narrated;
and the repurt coucluded with an accuunt of cxperiments on the ger-
mination of wleat and peas in uxygen, hydrogen, aud carbonic acid
gases, as well as in ordinary atmospheric air, and in air from which
carbunic acid wasz at all times certain to Le removed.  Thoe results
confirmed foriner observativns on the necessity of oxygun.
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Trof. MILLER, in thanking the author fur his valuable researches,
made some remarks on the interesting results that the investigation
had brought to light, and drew especial attention ty the remarkable
fact stated in the paper, that the blue rays retanded tho action of
germination at first, although they probably accelerated tho growth of
the plant afterwards,—the act of germination heing attended with the
absorption of oxygen, but the process of developement Leing, on the
contrary, attended with the extrication of this gas.—Prof. ANDERsON
remarked that a similar difference in the rate of growth of the legum-
inous plants and grasses to that described by Mr. Gladstone had been
observed when they were manured with the same material.  Nitrate
of soda, which was found to bo an excellent fertilizer for grasses, had
comparitively little influence upon leguminous plants.

On the Physiological Properties of some of the Compounds of the Organic
Radicals—Methyl, Lthyl, and Amyl, by Dr. Janks Terssuit.

The authur commenced by saying, that considerg the vast num-
ber of new compounds discovered of late years, it was surpnsing
that sv few of real value shvuld bave been added by medical men to
their stores of remedies.  The progress of therapeaties, though dis-
proportionately slow when cumpared with the advance of orgamc
chemistry, was marked inour day by the discuvery of o new and most
saluable class of agents—the anwesthetics.  The cffect of this narcotic
and the antiperiodic alkalvids, morphia and quinine, were well under-
stood , but nothing was known of any relativn that may exist between
their chemical counstitution and the different activns they exert on the
animal cconomy. It is probable that an examinativn of the nction of
the artificial alkaloids upon the system would throw syme hght on thas
subject.  Already uno of them, Furfurine, has been found by Dr,
Simpson to possess antiperiodic properties like quimmne.  The physt-
ological properties of the pure hydro-carbons were then atluded to:
several of them were stated to act as local and general stimulants,
and some of the volatile ones had been found to pussess angesthetic
properties, a3 had been demonstrated by Dr. Snow and Mr. Nunnerley
with regard to benzine, and by the author with cupion and Persian
naptha.

On the Physioloyical Properties of Cuarbizotic Acid :
by Pror. C. CALVERY.

The author stated that Dr. Bell, Physician to the Royat Infirmary,
Manchester, had cured several cases of intermittant fever with this
acid. lie also said, that he should be very happy to furnish any
physician with a small quantity of this substance, so that its real
medical value might be ascertained.  After describing the process by
which purecarbazotic could be procured from carbolic acid he impressed
upon the mecting the value of the pure acid as a ycllow dye for silk.

Mr Warrington observed that carbazetic acid was first employed in
silk-dyeing at Lyons—that in 18051 its price at Pang, where it was
manufactured, was 10s. per 1b. ; and that if the grass tree or black
bay gum (which could be imported into this country from Australia
for 14s. per cwt.), were cmployed and treated with mitric acid (a pro-
¢cess originally suggested by Dr. Stenhouse) he beheved that it might
be prepared for a shilling per Ib.

On the Results of Experiments on the Prescrvation of Fresh Meat :
by Mr. G. Haxivrox.

This inquiry was undertaken with a view of discovering a method
by which beef could be brought in a fresh state from South America.
The cxperiments were made by inclosing pieces of beef in bottles con-
taining one, or a mixture of two or more of the following gases:—
chlorine, hydrogen, nitrogen, ammonia, carhonic acid, carbonic oxide,
sud binoxide of nitrogen.  Of these, the last two only possessed the
power of retarding putrefaction.  Beef that had been in contact with
cubonic oxide for the space of three weeks was found to be perfectly
fresh, and of & fine red colour. Binoxide of mtrogen is capable of
preserving beef from putrefuction for at least five months, during
which timo tho beef retains its natural colour and consistence. When
meat that kad been preserved by the last process was cooked by
raasting, it was found to possess a disagreeable flavour.  If cooked by
boiling, the cbullition must be continued for a much greater length
of time than is necessary for fresh meat.

Dr Calvert romarkod, that he had opportunitios of observing the
well-known valuable anti-putrid properties of carbolic acid,—and in-
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stanced the case of the carcase of & liurse that was at present in a fresh
state, although fuur years had clapsed sice it had been soaked in
liquur containing the acid. He recommended the use of this acid
for preserving bodies intended fur dissection, as 1t neither affects the
tissues nor discolours the organs.

On the Preservation of Mk ; by the Alle Moigxo.

This was a description of the process invented by M. Mabbru, whick
consists in expelling the air and gases from milk by heating it in
tinned or glazed iron cylinders to a temperature of 2179, in an atmos-
phero cf steam.

N the apparently Mechanical Action accompanying Electric Transfer :
by Mr. A, Crossk,

The author found that by electrifying a sovereign positively in clost
contact with a piece of carbonate of lime, under wtric acid diluted
with fifty times its quantity of water, that a poition of the milled edge
of the coin was struck off in picces, some of which were large enough to
retain the milled edge upon them distinetly. The voltauc action was kept
up for fifty hours; and at the expiration of that tune the coin had lost
three grains in weight, and a ground glass rud that used to keep the
coin iu contact with the limestone was peimanently gilded ; and this
took place at the positive pule. The ncight of the portions removed
from the cvin exactly curresponded with the deficiency. The solution
being tested contained nitrate of lime, but no gold nor copper. I like-
wise founl on repeating this experiment with sulphuric acid, similarly
diluted—the voltaic being hept up for ninety hours—that six grains of
gold were removed from the edge of the cwn; and the pieces oroken
off weighed the same. A strip of glass being placed on the edges of
the jar containing the dilute acid, and half an inch above its surface,
and in n line with the clectric current, had its Juwer part covered with
crystals of sulphate of lime, each one of which was at right angles to
the eleetric current. The friction of the carbonic acid gas liberated
from that part of the limestone in cuntact with the cuin, was apparently
the mechanical cause of the removal of the edges. The author stated
that he had tried various experiments both with frictional and voltaic
electricity upon different substances, which in his opinion proved the
effcets of the mechanical action accompanying clectric transfer.

On the Action of Gallic and Tannic Acids on Iron and Alumina
Mordants: by PRroF. CALVERT,

The author drew the following conclusions from the facts contained
in his communication:—1st. That there can be no doubt that tannic
acid is the matter in tanning substances which produces black with
iron mordants; 2ndly, That the reason of gallic acid producing no
black dye is, that it reduces the peroxide of iron in the mordant,
forming a colourless and soluble gallate of protoxide of iron; Srdly-
That gallic acid has the property of dissolving hydrate of alumina, and
also of separating alumina mordants from the cloth on which they are
fixed ; 4thly. That the reason of extracts of tanning matter losing their
dyeing propertics is, that the tannin is transformed into gsllic acid 3
5thly. That gallic acid possesses the property of dissolving irom, and
thus lays claim to the character of a true scid; whilst tannin, not
having this action, appears to me to be in reality a ncutral substance.

On the Action of Citric, Tartaric and Ozxalic Acids on Cotton and Flax
Fibres under the Influence of Dry Ieat and Pressure of Steam > by
Mn. F. GRacE CALVERT.

Mr. Calvert has observed that when two to four parts of these acids
are dissolved in 100 parts of water, and linen or cotton dipped into the
solution obtained, and afterwards dried in the air, they, on exposure to
certain temperatures, completely destroy tho tenacity of the fibre.
This action of organic acids is interesting when it is known that it
takes place even at the 1.7 temperature of 180°, 212° and 260° Fabr.
He also found that cotton and flax fibres when prepared as above, and
then submitted to the influence of steam, of three lb. pressure, were
destroyed.

On the Ileating Effects of Secondary Currents: by Mr. J. P. Gassior.

In January last Mr. Gassiot communicated to the Editor of the
Philosophical Magazine an account of expernnents made with Ruhen-
kooff’s induction coil, and alluded to the fact, that the heating effect,
which had already been noticed by Masson, took place in the contrary
direction to that which is produced in the primary current; which
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heating effect had been observed as fur back as 1838, Since January
last Mr. Gassiot has had scveral forms of apparatus coustructed for
the purpose of observing tho phcnomena of secondary discharge in
relation to its heating effects :—1. If the discharge of the sccondary
current takes place inair the negative terminal (which in these experi-
ments were of platina wire) beenmeo heated.—2. If the wires are sealed
into small (thermometer) straight tubing neither terminal appears to
bo heated, but the discharge takes place, filling the entire tube with n
brilliant clear white light.—3, If any part of the tube is blown into
smail bulbs that portion of the discharge which passes through tho
bulbs is spread as illununating that portion with a hnlliant blue hight.
—4. If the discharge takes place n a globe, or in a tube of about vno
inch diameter, the negative terminal isntensely heated.  In the course
of the experiments Mr, Gassiot noticed that the glass at the heated
end becamo quite black ; in fact, the heat of the electrode had fused
the glass and reduced the lead.  Ile, thercefore, had another apparatus
constructed, taking care that whenever he experimented with 1t the
current should invarably be sent m the same direction.  The result
has been that the negative end has become quite black, the glass bemg
apparently oxidized 1n regular layers, the most intense bemyg nearest
the wire. The positive end of the glass remains quite clean, as does
tho platina wire, except about 1-422 of an inch, which appears covered
with a minute black deposit. At this terminal, whenever the discharge
is made, a minute, but brilhant spark appears, from which the electric
brush flows in great beauty and brilhancy. The negative is at first
covered with the well known blue flames until 1t becomes red liot, or
no deposit #ppears to remamn in tho negative termunal. In all the
expersments made with closed glass tubes the tir was exhausted by
means of an air pump,

—

On the Structure of Luner Volcanic Craters: by MR, JAMes Nasyyrm.

This communication was illustrated by a model of the lunar voleano
Copernicus, and a diagram of Simpchus, each of which cunsists of a
plateau, with a small central cone, suirvunded by a ring shaped eleva-
tion, exhibiting concentric ridges or terraces. The circalar clevations
were supposed to have been formed by the accumulation of materials
erupted with great encrgy to various distances, acconling to the mten-
sity of the force; giving rise to concentric ridges, or terraces of deposi-
tion, which are often nearly entire circles, one within the other. Bestdes
these t.here arc other terraces, furnung ouly segments of circles within
the principal rings, which were attributed to the agency of landslips,
these in most instances correspond to notches in the edge of the crater
from which they have slipped, and their debris has rolled onward over
the plateau, towards the centre. The central cono was attributed to
the last expiring cfforts of the eruptive action.

Prof. Phillips cbserved that although there might be no sign of the
existence of water on the present surface of the moon, he thought
there were many indications of former aqueous action. There were
elevations like the escurs of Sweden and Ircland, and small gullics
converging into larger, like the channels of mountain streams. Mo
also called attention to the narrow, dark lines, many miles in length,
occasioned by shadows which change with the direction of the sunlight,
showing that the level is bigher on one side than the other, as in cases
of fault. Mr. Hopkins inquired into the evidence respecting the exist-
ence of an atmosphere, or of water, on the moon. If any atmosphere
existed, it must be very rare in comparison with the terrestrial atmos-
phere, and inappreciable to the kind of observations by which it had
bccp tested ; yet the absence of any refraction of the light of stars
during occulation was a very refined test.  No equal means existed of
ascertaining the presence of water on the moon; and if it did not now
exist, the opinion of its former existence rested on very uncertain
evidence. 'The large size of the lunar craters compared with any on
tho earth was accounted for if they were produced by the expansion of
s fluid mass; for there was no reason why such a force should be
materially less in the moon than the carth, whilst gravitation was
much less. The result would be not only 2 much greater clevation,
but lgss tendency to fall. He considered the annular craters were tho
remains of dome-shaped elevations, of which the central part had fallen
in. The lunar craters were more numcrous in proportion to the ter-
restrial; but there might have been many more on the earth which
have been washed away. Mr. James Smith remarked that the perfec-

tion of the lunar volcanoes might be due to atmospheric conditions ;
and referred to the great circular crater of the Sandwich Islands as
being terraced like Copernicus.  Mr. Nasmyth expressed his very
strong conviction of the total absence of water, or of traces of watery
action, on the moom; and also of tho absence of any atmosphere.

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

[1854.

The sudden disappearance of stars behind the moon, without any
change or diminution of their bralliancy, was une of the most beautiful
phenomena that could be witnessed.

On the Probable Former Existence of Palecozoic Glaciers: by Pror.
Rawsay.

Admitting the probability that the earth had cooled down from a
molten condition, the author contended that little trace of that refri-
geration could be detected, as vegards the climate of the globe, since
the formation of the oldest fussiliferous strata. * For a long time it kad
been supposed that the coal Flora indicated the influcnce of high
internal temperature ; tho same inference was derived from the
reptiles of the oolites and the nautili of the tertiarics. It had however
lately Leen shown that the Silurian Fauna indicated a temperate
climate in our latitude, and the other instances might be accounted for
by a different geography. He then proceeded to show what he con-
sidered cvidence of glacial nction, during the Jatest Palrcozoic period,
in South Staffordshire and the Malvern distriet.  This consisted in the
occurrence of trappean breceia, sometimes more than 100 fect thick,
amidst the marls and sandstones of the Permian series, or resting on
the Silurian strata of Malvern and the Abberleys, wheve it had been
desceribed as trap Ly Sir R Murchison. The basc of the breccia is a
fine soft red marl, like tertiary boulder-clay, containing angular mas<es
of trap, of various sizes, up to two or three feet in dinmeter, seldom
much water-worn, but having their surfuces more or less flattened and
polished and scratched like stones from the moraines of Alpine glaciers.
These blocks consist of greenstone, feldspars and feldspatbic porphy-
ries, altered slatc.rocks, ribboned slates, green slates and sandstones,
purple slates, and quartz rock, not derived from the underlying rocke,
but brought from the Longmynd and Silurian Strata north of Bishop's
Castle, some of them hawing travelled morc than forty miles. The
Longmynd 13 now ouly 1,900 fect above the sea; but on its eastern
side, hetween it and the breccias, there is the great Church Stetton
fault, o Jownthrow to the west of 3,500 fect.  And although an cleva-
tion of even 6,000 feet would not give riseto glaciers on the Longmynd,
Prof. Ramsay believed thatin the Permian period they formed a moun-
tain tract from which glaciers descended to the sea, and bergs broke
off and floated away, asin the latest glacial sens.  There are traces of
thus action being renewed twice,—the last being in the new Red Sand-
stone.  Qutlying fragments of Upper Silurian rest on the Longmynd,
showiug that it was originally covered, whilst the breccias prove that
its denudation took place before the Permian period.

Sir C. Lyell admitted the fmlure of the old proofs that internal heat
had controlled the climate withun the historico-geologic period. The
iden of glaciers in the Permian age was rather startling, and out of
harimony with the fact that large Monitors existed in Thuringia, and
tree-ferns flourished at the same period; but it was quite possible that
the Permian period included temperate and torrid climates, just as
both were found mdicated in the tertiary.  Prof. Phillips stated, that
when he first examned this trappuid breccia at Malvern, where it
exists at an elevation of 1,000 feet, he had been impressed with the
convicuion that it was very different, as to its origin, from the ordinary
conglomerates of the new Red Saadstone, and even the notion of &
glacial explanation had passed though his mind. Mr. Page declared
humself a behiever in the operation of glacial action from a period much
earlier than the Permian; some of the conglomerates of the Old Red
Sandstone were o0 Iike the accumulations of angular detritus carried
by bergs and piled up on the shores of Polar Seas, that an Arctic
voyager night suppose them formed in the same manner.  Prof. Morris
referred to the existence of a serics of fossils, apparently indicating a
warm chimate 1n the strata immediately beneath the supposed glacial
deposit, and to the recurrence of a sumilar series in the beds immedi-
ately above; and also to the cxistence of rock-salt and gypsum, sup-
posed indications of a warm sen, in the New Red Sandstone.  Irof.
Forbes observed, that if tho views of Prof. Ramsay were confirmed,
they would throw great light on the changes of organic life at the closo
of the Permian period.

On the Thickness of the Ice of the Ancient Glaciers of North Wales, and
other Po/nts bearing on the Glaciation of the Country : Ly
Pror. Ramsar.

Prof. Ramsay stated his belicf that there bad been two sets of glaciers
in North Wales since the ground assumed its present general form
The first was on & very large scalo, followed by a slow subsidence of
tho whole couutry to the extent of 2,800 feet, until only the tops of
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the highest hills remained uncovered by the sea, and when the moun-
tains again rose, a sct of smaller glaciers was formed.  The thichuess
of the ice in existing Swiss glacicrs was hnown to be very great, in
the Grindelwald it had been ascertained to amount to 700 feet, and in
other instances was probably thicker. The vlservations of Agassiz and
Drof. James Forbes on the height to which grovved and polished sur-
faces span up the sides of Alpine valleys, had led to the conclusiun,
that tho ice had once Leen much more extensive, and that in the
glacier of the Aar, for example, it must have amounted to 2,000 feet.
Lhe same method of observation had been applied to North Wales, and
it had been aseertained that in the Iass of Llanbernis the grovves and
roundings of the rocks extended tu a height of 1,300 fect above the
bottom of the valley. The drifted depusits which vverlic these rounded
surfuces must have formed during the slow depressivn which fulluwed,
and the glaciers must still have existed, since these depusits, though
marine, ave still of a moraine character. The culd climate cuntinued
during the period of depression, and fur svie time after it, and there
was beautiful evidence in the side valleys of the gradual decrease of
the glaciers until they died away amongst the highier mountains in the
form of morawes stretching across the valleys, vne within the other. Tho
seratches made by the fiest set of glaciers passed duwa the valleys,
thoso of the smaller glaciers crossed the first obliquely.

On the Anthracite Deposi's, and the Veycluble Remains accurring in tho
Lower Silurians of the South of Scotlund : by Pnog. 1ARKNESS.

These strata form the high land south of the Fuths of Forth and
Clyde, and have a general inclination to the N.N.W. The highest
beds are on the nurthern side of the range; and cunsist, near Garvan,
of limestone and sandstone, with fussils of the Llandelo rocks. To
tho southward fussils arce rare, but near the fowest part of the scries,
at Glenkiln, nine miles from Dumfries, vrganic 1cmaims arve found m
beds of anthracite, resting on 1,500 feet of unfussihiterous purple and
grey sandstones and shales. The fussils are Gruptolites sagyitarius,
Diplograpsus pristes and . ramosus .. Siphonotreta suicula oceurs with
the Graptolites in a thin hed of black shale at the base of the anthra-
citic beds. At Duff-Kinnel, crustaccans of the genus Dithyrocaris
have been found.  These fossils do not account fur the carbunaceous
matter in the black shales, Lut indications of ** fucuids "' have been
found ; and it is supposed that much of the hydrocarbun of these beds
has been lost through the influcnce of mechamenl furees.  Fucvids of
the genera Palreochorda and Chondites are found an the ripple-marked
flags of & much higher part of the series, north of New Galloway, un-
accompanied by anthracite, but associated with a zovphyte (Proto-tir-
gulania) and tracks of Annelides.  The Authracite beds were supposed
to have derived their carbonaccuus matier from sca-weeds toaung hike
tho gulf-weed of the present day.

Prof. Ramsay cunsidered these black schists wereof theage of theluwer
part of the Bala or Llandeilo series.  Profl Fuibes remarked that the
fossils usually called * fucuids ~ were rather to be regarded aszoophy tes;
aud the *¢ Nereites ™ were believed by German palicuntologists to be
flexible bodies similar to Graptolites and not trachs of Anneludes.

On the Sub-division of the Pul@ozoic Rocks of Scotland : by Mw. D, Pacr.

Passing by the oldest systems, the anthor procceded to describe the
typical developement of thie Old Red Sandstunc, remarking that the
classification of strata should always be founded un the district which
exhibited their characters in the highest degree. The system was
considered to extend -lownwards to the luwest stratum, conaining
remains of fishes, and to cunsist of three divisions :—1. The lowest, or
Grey Sandstone series, 2. The Ol Red Sandstone and conglomerate,
(par excellence) ; 3. The Yellow Sandstone series.  The spinny-finned
tishes (Cheiracanthus, &c.) were most abundant in the lower division;
hony-cased fishes (Ceplalaspis, Coceosteust &e.)in the middle; and
Holoptychii in the upper series.  The ¢ fucoids™ were regarded as
merely structural pecaliarities of the ruck, butaccording to Dr. Flem-
ing, true plants also occurred. The whole system was considered of
mariac origin, and the conglomerates were believed to have been
transported from a great distance by the agency of ice, because the
material is not sorted as it would be in a free flowing sea.  The Car.
boniferous system represented the limestone, mull-stune grit, and coal
measures of England, butin the east of Scutlund there was a peculiar
set of sandstones Leluw the carboniferuws linestune, called the - cic.-
ferous sandstone ™ by McLaren, and representing the carbuniferous
slate of Ireland. These luwer cual-measures incladed also the fresh
water limestone of Burdie-house, and numerous beds of trappean a:h,
the sandstones were often ripple-marked, and apparently sub-aerial in
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their vrigin.  The beds of coal were nut workable, and were associated
with peculinr fire-clay and shale, Araucario were more prevalent than
tree-ferns, and Megalichthys and Paliconiseus the characteristec fishes.
no shells vecurred 1 the ire-clay, but only in the :hales with the fish
remaing, indicating perivdical inundations of the sea, 2. Thie carbo-
niferons litmestone was sometimes a very thn band, or several bands,
at must amounting to 60 or 70 feet, the associnted shales were fully
developed, and the whole contained encriuites. reteporae, minate trilo-
bites, and vther marine tossild, affording even when but g tew feet thick
an unerring guide to the miner. 3. The nullstune grit was very thin,
but in sume places exactly ke the grit of Engiand, 4, True conl-
measures, containing a greater variety of coal thanin any other field
—caking, free-burning, splint, and cannel conl of every variety, besiles
the “black baml,” wlich, if not “coal,” puesed inenubly into cannel,
aud was so cualy as to bave been interdicted from being worked ;
cmussel-ban Is™ were of frequent yeeurreuce; and there were indica-
tivns of rapid furmation and drift in the fish-scales and sen-shells. The
Perminn sy stem was not represented in Scotland, unless the * flat coal
of the Fifeshire coast could be regarded in that hight.

Dr. Grifliths remathed, that the term **3 ellow sandstone” had been
already, and long ngo, employed by himself for a Jower division of the
carbouiferous system in Irelund; it was several thousand feet in
thickuesy, anl included shaley, thin, unworkable conl, and limestone,
with marine fossily, all characteristic uf the carbumferous system.

On the I'oliation of some Metamorphic Rocls in Scotlurd: by PROFESSOR
E. Fonprs.

It was of great importance tu gevlugists to Jistinguish between
laminativn, cleavage, and foliation : the first resulted from original
planes of depusition ; the secund was a superinduced structure, dividing
rocks into lamine of bedding, thizdly, fuliativn was the division of o
rock into laminze of different wineral condition. Cleavage had Leen
attributed, by Prof. Sedgwick, its first defincr, to electrical action; by
Mr Sorby, to & mechanical furce, and by Mr. D. Shatpe, to mechani-
cal aud chemical influence.  The foliativn of mica slate, or separation
of its mincral cunstituents intv distinet layers, had been attributea to
metamorphic action on layer: of different coustitution; Mr. Darwin
had considered it identical with cleavage, and due to the same cause,
—tlie one passing into the other. the same view has been maintained
by Mr. Sharpe. Professor Forbes agreed with thuse who considered
it a superinduced structure quite distincy from cleavage or lamination.
The author then referred to examples of foliated structure. In a
roadside quarry at Crianlarich, near the Liead of Luch Lomond, where
the metamorphic limestone i3 not distorted, and exlubits distinct lines
of Ledding, of a pale blue colour, caused by the presence of iron; also
lines of different mineral matter, the laninge frequently curved round
nuclei, and dark lines of crystals of caleareous spar produced, perhay s,
by the metwumorphism of bands and fossils,  1n the upper part of he
quarry the limestone becomes foliated with mica,—the foliation being
at first parallel with the bedding, then becumes wavy and contorted, is
affected by small faults, and contains nuclei of walcareous spar, and at
length passes into & mica slate. At Ben Qs there isa calciferous band
in the mica slate, which, having the same strike with the Crianlarich
beds, may cventually prove a guide in unravelling the structure of the
country. Two miles from Inverarnoun there is a bed of porphyntic
trap in mica slate, and the foliation on the sides of the trap 1s conform-
able. Four miles from Inverarnon, in a quarry of trap, which sends
large and =mall veins into the mica slate, there 1s evidence of & second
fuliation having taken place, following the same veins of trap, Near
Tarbert the mica slate is toliated and conturted ; and 2 bed of calcareous
grit cuts through it, without disturbing the relations of the curves and
lamine, In a slate quany at Luss, the foliativn accords in the main
with the cleavage, as vbserved by Mr. Shaipe, »n the correspunding
district; but whilst the foliation curves round the nuclei of quartz, the
cleavage abuts against them.  Foliation has also been noticed in the
baked rocks of Salisbury Crags. Prof. Forbes concluder, 1, that fc-
liation was a superinduced structuze; 2, that it was distinct from
cleavage; S, that it was not of mechanical origin, but a chemical phe-
1 menon, 4, that it was, perhaps, indaced by more than one agency.

Sir C. Lycll remarked, that the Plutunic action, wlich had changed
louse sand into quartzrock, shells into marble, and clay into feldspathic
rucks, had often left the planes of stratificativn still visible,  The un-
altered sedimentary beds were frequently affected by wrregularities as
great as those of the altered rocks, und by erumphings which it scemed
impussible to explain.  If these were rendered metamorphie, thero
would Ue danger of attributing to chemical action peculiarities which
existed whilst the beds were yet unaltered,
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Tho attention of members of the Iustitute is requested to the sub-
joined extracts from the Regulations and By-Laws :—

1. The Sessions of the Iustitute shall commence annually on the first
Saturday in December; and ordinary meetings shall be Leld on every
succeeding Saturday (omitting the Clristmas holidays), until the first
Saturday in April; but it shall be in the power of the Council to pro-
tract the sessions if it should scem nccessary. The chairmay betaken
when five members are present.

2. The chair shall be taken by the officer or member entitled to the
same; and the business of the evening commence at eight o’clock pre-
cisely, and be conducted in the order prescribed in the By-Laws.

8. Every member shall have the privilege of introducing two visitors
to be present at the public business of the Institute by ticket of admis-
sion, on which the name and address of cach visitor must he written.

4. The annual general meeting of the Institute shall be held on the
third Saturday in December, at seven o’clock in the evening, to reccivo
and deliberato on the report of the Council on the state of the Institute,
and to elect the officers and members of the Council for the ensuing year.

6. The Council may, at any time, call a special general meeting of
the Institute for a specific purpose, giving to city members six days’
notice; and they aro at all times bound to do so, on the written requi-
sition of five members, which shall specify the nature of the business
to be transacted.

6. Those mombers of the Institute residing at a distance from the
city, shall have the power of forming themselves into Branch Societies,
for the purposc of holding meetings, and discussing scientific and other
subjects; and ave to be governed by the regulations of the Institute,
and such other By-Laws hercafter to be enacted by thema and approved
by the Council.

BY-LAWS.

L At the ordinary mectings of the Institute, every Saturday evening,
the following order of business shall be attended to, as closely as cir-
circumstances wiil admit :—

1. The Minutes of the previous mecting to be read and confirmed,
aund signed by the chairman; and no entry shall be considered
valid until this be complete.

2. New members present to be introduced to the meeting,

8. Names of candidates for admission to be announced.

4. Business arising out of the Minutes to be entered on.

6. Communications received since the last meeting to be anuounced,
aud read if required.
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G. Donations reccived and acknowledged.

7. Communications from the Council to be brought forward.

8. Candidates to be ballotted for. A ballot shall be taken for *he
entire body of candidates proposed for admission; if ono or
more black balls appear, the ballot shall be taken for each indi-
vidually, and any candidate shall be rejected ngainst whom ap-
pear a number of black balls equal to one-fourth of the number
of members voting.

9. Papers on the lists to be read.

II. Notices of questions to be brought forward for discussion, must
be given at least one week before the same shall be brought forward ;
and it shall be competent for the Council, or for any member to propose
a subject for discussion.

III. A circular letter may be sent to all the country members, at the
commencement of each session, with a list of questions that aro ap-
pointed for discussion at tho ordinary meetings of the Institute, re-
questing communications from the members on them, or on any other
subject connected with the objects of the Institute.

IV. A similar letter may also be transmitted about the middle of the
session, with the addition of any ncw questions that may have been
brought forward sud accepted; and at the end of the session, & list of
questions shall also be sent to all the members, in order to coliect in-
formation during the rccess. Each letter shall contain a list of the
written communications that have beecn made to the Institute,

COUNCIL MEETING,
Taurspay, 9tn Noveuser, 1854.
DONATIONS.

Annales des Mines ou Recueil de Mémoires sur V'exploration des
Mines ct sur les sciences et les arts qui s’y rapportent ; rédigees par
les engénicurs des mines, et publites sous I'autorisation du ministre
des travaux publiques. 1st and 2od livraisen de 1854, presented by
M. C. de Boilleau.

Journal of the Geographical Society, with Maps, Vol. 23.

General Index to the second ten volumes of the Journal of the Geo-
graphical Society.

Quarterly Journal of the Geological Suciety, Vol. IX., Part 1, 1853.

Trade and Navigation Reports for the Province of Canada, by the
Hon. . B. Robinson.

Various Parliamentary documents, by the Hon. W. B. Robinson.

Boxof mineral specimens from Sault Ste. Marie, by Mr. A. McIntosh
per Mr. S. Spreull.

LITERARY AND HISTORICAL SOCIETY OF
QUEB
INCORPORATED BY ROYAL CHARTER.

OFFICERS FOR 1854.
Presivent :
G. B. FAIRBAULT.

PicesPresivenis—E. A. MEREDITH, L.L.B.; Lizur. A. NOBLE, R.A.; Liger. E. D
ASHE, R.N,, F.R.AS.; G. T. KINGSTON.
Breorving Seeretarp—HENRY E. STEELE.

Corresponding Lecretarp—Lieer. H, G. SAVAGE, R.F.

Council Secretarg—NOEL H. BOWEN,

Curator of Auscum—ROBERT 1. RUSSELL, M.D.

Curator of Apparatus—IWILLIAM BONNING.

Treasurer—G. T. CARY.
Ribratian—E. T. FLETCHER.
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LITERARY OR STATED MEETING,
Web~espay, 41 Octousr.

The following donations were announced :~—

An Oil Painting of the Steamship **Royal William,” the first Steam-
ship which crossed the Atlantic, from Captain McDougall.

A plan of Docks proposed to be erccted on the beach of the River
St. Charles, and approved - f by the Earl of Dalliousie, from William
Henderson.

Several curious Fossils and specimens of Natural History, from
Wiltiam Cooper, Toronto.

A paper was read by E. A, Meredith, L.L.B., on *‘the resources and
capabilities of the Island of Anticosti,” by A. R. Roche.

Henry F. Steele, of Quebee, was proposed as an Associate Mewmber,

GENERAL MONTHLY MEETING,
Wrosespay, 1lru Ocroser.

Mr. Roche’s communication on ‘“‘the resources and capabilities of
the Island of Anticosti” was, on the Report of the Committee of Lite-
.raturc, ordered to be published in the transactions of the Socioty.

The following donations were announced : —

Specimens of Fossils from the Bermudas and other places, from
John Fraser.

The following gentlemen were elected Associate Members :—

Captain A. T. Hamilton, 71st. Regiment, Lawrence Olipbant;
A. R. Roche, and Henry E. Steele.

LITERARY OR STATED MEETING,
Webyespay, 18tu Ocroner.

An interesting paper was read by E. D. Ashe, Licutenant, R.N.
F.R.A.S., on “the Water Power of Quebec.”

Literary and Historical Socicty of Quebecs

The Council of the Canadian Institute, at the request of the Council
of the * Literary and Historical Society of Quebee,” have authorized
the publication in the Canadian Journal of a synopsis of the proceed-
ings of the Quebee Society. As it is probable that the history and
objects of this valuable Association are not generally famaliar to our
readers, we subjoin a brief account of its past progress and present
condition.

The ¢ Literary and Historical Socicty of Quebec,” the oldest
chartered Association of the kind in Canada, was founded in 1824,
and owes its origin to the zeal and munificence of the Earl of Dalhousie,
at that time Licutenant Governor of Lower Canada. Heis said to have
suggested its formation, and in its early days, the Society was largely
indebted to his fostering care. The preamble of the Charter of
Incorporation states that the Society was formed ¢ for the prosecution
“of rescarches into the carly history of Canada, for the recovering,
“procuring and publishing of intoresting documents and useful
*¢information, as to the Natural, Civil, and Literary History of British
¢ North America, and for the advancement of the Arts and Sciences in
“*tho said Province of Lower Canada, from which public bencfit may
“ be expected.”

The inaugural address, and first Essay (on the juridical history of
Franco) were read by Chief Justico Sewell, the first President, on the
31st May, 1824.  This paper was followed by others of no common
interest and ability, on the Geology of the country by Captain Bayficld,
R. N. Captain Bonnycastle, R. E.; Lieut. Baddely, R.E.; and others.
The Flora of Canada was investigated by the Ilon. W. Sheppard, and
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W. Green, Esq., and papers on the Plants and Shells of the vicinity of
Quebee, were transmitted to the Socicty by the Countess Dalhousie,
and Mrs. Sheppard. Among the contribulors to the department of
Natural Ilistory and Climatology appear the Hou. J. Hale, Joseph
Skey, M. D., and Wm. Kelly, M. D., Sargeon R.N.; W. Honry, Surg.
66th Regt., and II. D. Sewell, M. A. The History of the aborigines
was largely discussed by Major Mercer, R. A, and others, and the
late Rev. D. Wilkie, I.. I. D.; Andrew Stuart, Esq., 4nd Dr. Fisher,
also appear among the list of contributors to the published transactions.

The amalgamation of this Institution with the ¢ Society for the
encouragement of Arts aud Sciences,” founded a fow years later, took
place in 1829. His Excellency, Sir James Kaiapt, who at that time
became the patron of both Societies, suggested the advantage that must
accrue by bringing together whatever talent and resources either
posscssed.

The progress of the Association has of necessity been considerably
retarded by the calamity of the 2nd. February last, when the parlia-
mentary buildings, part of which was occupied by the Socicty, were
destroyed by fire.  On this occasion all the furniture of the Socicty,
nearly the whole of its Museum and apparatus, and great part of its
Library were consumed; and it was only by the most strenuous efforts,
that the valuable ¢ Records of the Realm,” in cighty or ninety folios,
and the unique collection of Ilistorical manuscripts, procured at an
expense of many hundred pounds, were saved from destruction.

Paralysed by this severe blow, uncheered by sympathy from thoso
around, without s shadow of nssistance from the authoritics, and
compelled for tho time to fall back on the individual exertions of its
members, the Socicty deemed it proper, in the interests of science, to
submit its condition to other American Institutions of & similar
character. A petition has also been laid before the Legislature, and
strong hopes aro entertained that its affairs, ere long, will assume a
more favourable aspect, and its cffectiveness and utility be completely
restored,

It is n gratifying fact, however, and one which reflects great eredit
upon the officers of the Society, and on its members generally, that
notwithstanding the severe ordeal through which the Society has
lately passed, it evinces at the present moment greater activity and
geal, and numbers more members, than it hes done for many years
before.

1t may be as well to mention, in reference to the proposed publication
of the proccedings of the Society in the *‘Canadian Journal,” that
under the Charter ¢ General Meetings” of the Society are held on
the second Wednesday of every month, for the transaction of the
business of the Society, and that under the By-Laws of the Society,
Literary, or Stated meetings are held on the first and third Wednesday
of every month from October to April, both inclusive.

Mctcorology of Quebecs

We are again indebted to Lieut. A. Nuble, now assisted by Mr. W,
Campbell, for the Monthly Metcorological Table for Quebec, which
appears in the present issue of the Canadian Journal.

While thankfully acknowledging the resumption of the Quehbee
observations, we cannot but express great regret that uncontrolable
cvents should have prevented their continuance during the past re-
markable summer. Nearly simultancous obscrvations during that
interesting period at Quebec, Montreal and Toronto, would have
possessed no ordinary interest or value.
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Highest Barometer...... 30-121, at8 a.m. on 26th | Monthly range: 24th, 826 p.an.  Very large mass of nebulous light (undefined meteor, )
Lowest Baromcter....... 28-731, at 3 p.m, on 3rd } 1-390 inches. appeared near y Draconis, and, passing between y & 8 Urs. Maj,,

Highestregistered temperature 75°-4, at p.m. on 7th | Monthly range:

Lowest registered temperature 26°-4, at a.m. on 19th 49°-0.

Mean Maximum Thermometer. 58° 97 1 Mean daily range:

Mecan Minimum Thermometer....oeu veeses 419-32 17°-65.

Greatest daily range...... v 27944, from p.m. of 4th to a.m. of 5th,

Warmest day 7th. Mecan temperature...... 61°-48) Difference,

Coldest day........ . 10th. Mean temperature 35°~78} 25°-70.

Greatest intensity of Solar Radiation, 84° 6 on 9th,p.m.)} Range,

Lowest point of Terrestrial Radiation, 22°-4 on 19th,a.m. } 6202,

Aurora observed on 3 nights: viz. 2ud, 12th, 17th, 18tk and 23rd.

Possible to sce Aurora on 20 nights,

Impossible to sce Aurora on 11 nights.

Raining on 15 days. Raining 45-3 hours; depth, 1495 inches.

Particles of Snow fell on 16th, 17th and 18th-.quantity inappreciable.

First Snow of the Scason observed on the 16th.

No Thunder Storms recorded this month,

Sheet Lightning occurred on the 10th, 17th and 24th.

The weather during the week ending 28th was mild and pleasant, and
partook in some measure of the character of Indian Summer.

Sum of the Atmospheric Current, in miles, resolved into the four Cardinal

............

......

directions.
North. West, South. Fast.
1446-18 1409-73 636-20 1781-99

Mean direction of the Wind, N 25° E,

Mecan velocity of the Wind, 4-60 miles per hour,

Maximum velocity, 26-1 miles per hour, from 9 to 10 a. m. on 4th.

Most windy day, the 14th; mean velocity, 13 41 miles per hour.

Least windy day, the 27th; mean velocity, 043 # “

Ruring the gale on Saturday the 14th, the velocity of the wind from 3
to 4 p.m. was 255 miles, and the mean velocity from noon to 6 p.m.
equalled 2217 miles per hour.

2ad, 1017 p.m. A large Meteor appeared about 25° S, of zenith, and
passing due W, burst in its flight, throwing onut a great number of
sparks, and left a train of light behind it,

cmitted a very strong light and disappeared behind a mass of clouds
on N. horizon,

October, 1854, was the warmest on therecords of the Observatory; and
has been remarkable for sudden changes of temperature ; the mean
temperature of the 19th was 8° colder than the mean normal tem-
perature of that day, and that of the 30th was 17° 7 warmer than
its mean normal temperature. The amount of Rain was small, being
the least but two (October, 1841, and 1853) on the list for the last
15 years; it was, in short, a warm, dry month.

Comparative Tahle for Octobers

) ‘Tetnperature. Kain. v Snow.
¢ | DIf. : Wind.
b J!lca.u.,Aﬁ;gll;:" o“g:."f('l o%?‘?il‘““"@ D's.{ Inch.| D's. | Inch, \'clioe:‘i'!‘y.
' o ° ° ° l °

1840 44-41—0-8168:5123-0 "44:6 13 }1-860] 3

1841!41 6]—3-658-3120-3 380 6 |1-360! 2 0:41 (b,

1842145:1|—0-1{68-5130-0 :38-5 8 [5:175] O ... | O’ [Ib,

1843141-8]—3:4|65-7{24:56 41-2 12 (3-790; 4] 2:5] O0-u# {ib,

1844143-31—1 9696178 51-8 7 {lmpf| 4 [12-0] 0:43 |ib,

1845 [ 46-4/4-12(62.7|20-0 1427 11 |1-760 1 [fnap.| 0-2G |ib.

1846144-6\—0-6/G9-7 20'7‘49'0 14 14-180{ 2 Inap.] 0-44 Hb,

1847 44-0;—12(65-0(20-3 ;447 13 [4390; 2 {Inap.| 0-19 {Ib.

1818{46-3{--1-1]62-2[26-4 . 35-8 11 [1-550] O [None| 4:60 [Miles

1849 45-3-+0-1{59-2{25-5 - 33-7 13 {5-965; 1 j[nap., 4:76 [Miles

1850{454/+-0-2166-6 {24-8 41-8 10 ;2-085, 0 [None, 5-30 |Miles

1851 | 47-4)--2-2}66-1 |25:0 . 41-1 10 [1-680; 21 0-3 | 4:39 |Miles

1852 48-0,4-2-8)70-7[29-8 409 12 [5-280/ O |Nono, 4-47 [Miles

18563 | 44-4.—0-8/64-7125'56 39:2 10 {0-875 2 (nap.' 4-72 Miles

1854149°5)--4-3]74-2129-8 444 15 {1.495 8 jlnap.) 4-60 |Miles.
| 087 |tbs.

M’n, 45-17 66-11:24-29 41-83 11-012-960. 1-7| 1-2 ' 4:69 ,Milea.
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