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TORONTO, JANUARY, 1853,

Ganadian Jowrnal.

Lighthouse on the New South Shoal, Nantucket,
THE SCREW PILE~THE PNEUMATIC PILE.

U.8 *

No -vork of a solid character placed on a submerged sand
at s0 exposed & point as New South Shoal, were it pussible to
found one, could lung withstund the power of the ocean.  That
it would not be vverthrown by the direct blow of the waves,
the successful resistance of the works just named (Eddystone,
Bell Rock, Skerryvore Lighthoases), at points where the inch-
nation of' the bottom and tue depth of water are ealeulated to
give greater foree to the waves, prove beyond all reasonable
doubt; but that its destraction would nevertheless be inevitable,
from the rapid and ceaseless process of the wasting of the
sands of the shoal, caused by the recull of the sea, from the
mass, is no less certain.  To provide a buse of suffivient xize
and strenath to sustain the necessary supersteucture, that shall
at the sume time offer no very sensible ubatruction to the ree
passage of the currents and the waves, i~ the great desideratumn
in founding works on submerge ! soils expused to the batter of
the oceun.  This desideratum the last few years has supplied in
the screw-pile of Mr. Alexander Mitchellof Belfast, aud in the
preunatic pile of the late Dr. Lawiencelolker Potts, of London.
The unext inguiry in order is, whether cither of these modes is
applicable to the site of New Nouth Shoal  After much reflec-
tion, aided in no small degree by the expetience acquired in the
ercction of’ the light-house on the Brandywine, 1 am of opinion
that the fint, being the method of serew-piles, cannot be em-
pluyed to found a work at that point: and for these reasvus :

1. That the screws could not be made to penetrate the
shoal to the reguired depth, by any means applied from a
Jloating body, movred in the tide and sea-way ot the point in
question.

2. That it is not possible to erect a temporaty fixed strue-
ture during the working season at so expo~ed a point, at least
tn time to be available for driving the screw-piles ; and,

3. That if it were possible to raise such a structure in time,
it is doubted whether any power applied from it could insert
the piles to a necessary depth, into asand so hard and compact.

The screw-pile bas been successtully applied in forming
foundations of light-houses on the Maplin Sands, mouth of the
Thames ; on the North Wharf Sands, mouth of the Wyre ; on
the shoul ground of Holywood, Belfist bay; and, ir this

country, on Brandywine shoal, mouth of Delaware bar  he
attemnpt to erect a light house on the north end of the  5h

Bank, in 8t. George's channel, by means of these piles, fo .od,
{rom no defect in the principle claimed for these useful appli-
ances in forming submarine foundations, but principally, as it
is understood, from the coming up of a heavy gale from the
south-cast befure the piles were properly braced and the dia-
gonal stays attoched.  The design to raise a beacon of serew-
piles on the castern end of the Tengue Bank alse proved
abortive ; but, as the case of the structure on the Kish Bauk,
from no inherent defect in the piles themselves.  This beacon

* Abstract of n report to the Scnate of the U. S. communicating,
in compliance with & resolution of the Senate, a Report &c. from Major
Hartman Bache, in refercnos to the construction of s Lighthouse (r
PBeacon, on the New South Shoal of Nantucket.

Vor, III, No. 6, Jasuary, 1855.

LIGUTHOUSE ON TUE NEW SOUTIH SHOAL, NANTUCKET, U. 8.

121

was composed of five six-inch piles, and raised in position by
thy Trinity House.  Shotly alter it was put up, it was dis-
covered that an accident had happened to it, and, o examina-
tivn, it was ascertatned that thiee of the piles were broken off
short, and the other two beut  The stunip of the broken piles,
and the lower parts of the bent piles, were tound perfectly up-
right, and the sand around them undisturbed ; shewing the
structuve failed from no fault of the fofd they had taken
of the ground.  Their condition indeed affords the best evi-
dence of the capacity of the screw pile on this point, as 1t
appears the force that was sufficient to bieak off three and bend
two wrought-ivon piles of the size stated, was, at the sume time
uncqual to the task either of uprooting them or even chang-
ing their position in the bottom.  As the foree of the waves,
acting on such small surfaces as these piles presented, was en-
tirely inadequate to produce the eflects deseribed, the
destruction of the beacon was sought for in other causes.  The
conclusion arrived at, at the thee, and 1o doubt the correct one,
was, that & vessel had passed over it; o conclusion in a measure
contirmed by finding the copper of a vessel attached to the
top of one of the bent piles.  {t may be remmked here, inet-
dentally, that accidemts from this eause form the only veal
objection, save the destructible character of the material,
cither to the serew-pile or the pneumativ-pile, and only then of
works founded in navigable depths. )
The pueumatic-pile of Dr. Potts is of more recent origin
than the serew-pile, or, at least has not been so long konown te
the public. It has uot yet. it is believed, been successtuily
applied in founding works, such as licht-howses, bcucqus, ‘ha'r-
bows, &e., exposed ta the sweep of the ocean.  That it s
practically applicable for the purpose there i~ every reason to
believe.  The fuvowrnhle epinivr of those well known in engi-
neertug and coustruetion in Great Britain, comuunicated in
the report on the we-harbours of the Delaware, dated the 23th
December last, may be reccived as conclusive, partienlasly a3
it is supported by cases of application alieady made in other,
and in sume respects kindred works, on this point.  To this
testimony and to these cases the bureau is again referred for all
the information in possession of this office upon the subject. Of
the latter it is decined Lathcient for the present oceasion to
recount merely the following instances in which these piles
have been used, to show that their size, both length and
diaweter considered, would seem ouly limited in their applica-
tion to the power under the circumstances to handle themw.
Besides being employed, ameng other instances, in the found-
ing of the piers of a viaduct in Anglescy over an arm of the
sea, the bed of which is of running sand and gravel of great
depth ; in an experiment on Grain Spit to test the powers of
th2 piles to sustain great weights; in the sinking of a pile of
large dimensions in a quicksand in Cornwall; in the construc-
tion of a bridue sover the Thames at Datchet; and in the
foundation of part of a large viaduct on the Holyhead line of
railway, a pile of this description, 3 feet in diameter, has been
sunk in the Goodwin Sands to the depth of 77 feet, to the chalk
formation ; and others of the cnormous size of 10 feet diameter
as cofferdams, in the construction of the Midland Great
Western Railway bridee over the Shannon.  To this list may
be added the new bridge over the Thames from Putney to
Fulham, in which the piers will he formed of four cast-iron
cylinders 8 feet in diameter, carried to such a depth as not to
interfere with the dredging of the river. It is proper to
vemark here, that other applications of both the serew-pile and
pneamatic-pile either in constructions or in experiments, may
have been made and noticed in the publications of the day, par-
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ticularly in periodicals devoted to such and hindred subjects ;
but as these, in consequence of the westiictions upen the pur-
chuse of bouvks, are uily ocasivnally aciessable, and then
through private svurces, nothiug is pusitively knowa as to
the fact.

The ubjectivn to screw-piles for founding a wwk at New
South Shoal dues nut apply—eacept s tu giving them their
true relative pesition—ty pneumatic piles, which, being sunk
into the buttum by atmuspheric pressure caused by exhausting
the air from the hollow shaft, the erection of a ixed stiuctne,
such as that requited to apply the mechanical uwer to drive
the furwer, is dispensed with, and the ubjection tu the meat
leagth of the pile through which this puwer must be eaerted,
at the same tune got rid of. But it must not be sapposed,
that because a fiyed structure is nut indispensable, a tluating
body is deemed sufticicut for the successiul application of atios-
pheric piles in the present instance. This is nut the case.
That these piles may be planted singly in favouruble weather
at so expused a puint as New Svuth Shoal, by wel-devised
measures fully matured, from sv unstuble a fusting as a floating
body, the sinking of the c¢ylinder on the Guudwin Sauds is of
itselt abundantly sufficient to prove; but that the nuwmber of
piles required to constitute a foundation fur a light-huuse or
beacon may, under the circumstances, be made to receive their
proper relative positions, so fur at least, as to render them pro-
perly available for the intended purpose, is not believed.  The
uranner in which it is proposed to provide against this objection
in the use of the atmospheric pile in the present ease, or at
other points of equal exposure, will be explained in the projeet
now submitted.

Ifaving premised that though a solid structure at New
South Shoal, were it possible to erect one at that cxposed
point, might withstand the dircet assaults of the sca, it never-
theless would be overthrown by the wasting uf the sauds on
which it stands, through the insidivus wurkings of the waves
acting on the mass, and that to meet the case, it would be
necessary to adopt a fuundation ; which, while it affurded the
necessary area and strenzth to support the required supersirue-
ture, would offer no impediment, practically considered, to the
motion of the currents or the waves; having also expressed
the opinion that works combining these pre-vequisites may be
founded on submerged soils by means of Mitchell’s screw-pile
and Putt’s pneumatic-pile—and further, that for reasons which
it is conceived are indicputable, the furmer cannot be applied
to that use at New Svuth Shoal—the bureau will already be
prepared to learn that, as the practieal applicativn of the latter
is nut open tu the same objections, it is reccommended for the
present design.

The instructions of the bureau calling for a plan and
estimate for a beacen on New South Shual are predicated onso
much of the ** Act muaking appropriativns for light-houses,
light-boats, buoys,” &e., approved March 3, 1849, as is con-
tained in the fullowing words, to wit: “Tour a  rew-pile
baacon or other practicable structure on New Svuth Shual) off
Nantucket, discovered by the survey of the coast, 825,000, to
be expended under the direction of the Bureau of Topogra-
phical Engineers.” A plan and cstimate for a beacun are
accordingly herewith submitted.  Considering, however, that a
beacun would mark the shoal during the day only, and that the
risks and dangers of navigation are wore imminent and numer-
vus at vight, and especially during the buisterous seasun, when
the nights are lonzest, it has been deewed advisable, in antici-
pation of the approval of the burcau, to prepare ulso a plan and
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estimate fur a light-house fur the samc point.  In duing this,
leas hiesitution has been fult, Lecause, in the erccticn of auy
work ut a position su eapused as the one under consideration,
the vuly real difficulty conisists in establishing the fuundation ;
and beeause the greater cost of a lighthouse, although certainly
considerably more than for a beacun, bears no surt of reasuna-
Ll cumparison when the superivr and continuous usefnluess of
the lighthouse is considered. It was also conceived that the
plan might be so arranged, that in case the beacon structure
shvuld be adupted, and should, when raised, be found com-
petent tu resist tho shucks of the ocean, the project of a light-
house might be finally cxecuted.  Iu contemplation, tuereture,
of that ultimate ubjuct, the dimensions of the proposed beacon,
in general and in detail, have been enlarged beyund what might
be otherwise considered sufficient; but whatever may be the
eacess thus caused in the estimate fur the beacon, it is confined
almost wholly to the fouadry cost of the structare. In other
respects, unless the size of the work should be greatly reduced,
the eapenses, excepting those in which time enters, would
remain nearly, if not quite, the same.

As the two structures, as already stated, are in part common
to each other, a deseription of the lighthuuse, as the larger of
the two, will, with vecusional reference tu the beacon, be :ufi-
cient for both.

The foundation is composed of iron piles, so grouped together
as to form an octagonal prism 50 feet in dimmeter, and about
42 feet in height.  Irom this prism, as a base, rises a trun-
cated pyramid, composed also of iron piles, whiclt inclining
inward 6 on 1, for a further height of 120 feet, fall within the
diameter of 10 feet, and are veceived and secured in o great
ring-picee, v hich, in turn, is surmounted Ly the watch-roum
and lanter., making the whole height 185 feet.  ‘Lhe piles,
vne at e.ch angle, and vne at the eentre of the votagonal prism,
are of 12 iuches; thuse of the truncated pyranid in thice
lengths of 12 inches, tapering to G inches. Theentiic structure
including the prism for the length of the piles, is braced hori-
zuntally in seven plues, and diagonally between etery conse-
cutive two of these planes, exeept where the dwdlling of the
light or cage of the beacon, as the case may be, iuterfercs,
when these are in part omitted.  The dwelling stands 40 feet
abuve the highest tides, is cumpused of three stories of nine fect
cach, and cummunicates with the watch-ryom and lantern
abuve by a spiml stairway in a colummn of wrought-iron 8 fuet
in diameter. The two luwer sturies are 30 feet, and the upper
story 20 feet in diameter; the first and third stories, us well as
the roof of the dwelling, and the watch-room and Lautern being
surrounded by galleries.  The watch-room and the lautern are
12 feet in diameter; the former 6 ft. 9 in. in height, the latter
about 12 feet, with the roof and ventilator, &e., 20 feet in
height.  The beacon occupies but two of the three lengths of
piles forming the pyramidal frustrum of the larger stiucture
The cage, the bottom of which is clevated GO fect, and the
extreme top 168 feet above the level of the highest water, is
composed of columns arranged in the form of a cylinder, 24
feet in diameter and 24 feet in height, surmounted by a canopy
giving it a further height of 24 fect.

These are the outline or main features of the two structurcs
The details wiil be better understued from the dizwings com-
municated herewith, than from the must lengthened and
minute deseription.  They consist of an devation and verticil
section of cach wurk on a suile of 4 feet to an indh (149,
and sixteen sheets of details on the same, and Cdoublo
the scale; and will show, not only the manner of bracing pro-
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poased, but also the eharacter of the cace, the arrangement and
finish of the dwelling, and passage thenee to the watch-room
and utern of the Iatter; and also the arrangements for seeur-
ing the boat for taking in stores ; the position of the fuzbell ;
the keeping of the oil, water, and fuel, &e. &e.g and all other
patticultrs, even to the size of the waterial employed, &e.
‘Lalbatypes of the elovation and vertical section of each reduced
in scale to about 1-282, aye also appended to the veport,

It is now neeessary to explain in what mawner it is propored
to establish cither work on the shoal. It was stated, when
deseribing the applicability of sevew-piles and pnewmatie-piles
for foundin the proposed structuves, that as the Itter required
ne mechanical force to insert them into the bottom, for em-
ployment of u fixed staging, from which to apply such furee
as was requived in the use of the furmer, wonld be unneces-
sary; amd that although u fluating budy might, by well digested
wieasures, in favourable weather, be successtully employed in
sinking them singly, it would nat be practicable to give the
number of piles required to found the work their proper rela-
tive positions from so nnsteady  footing.  The utter hopeless-
ness of comstructing a fixed platform, under the eircumstances,
ut 50 exposed a point as New South Shaal. at least by such time
i the working-season as to render it available for the intended
purpase, was aiso shown.  What other coursa, then; shall be
adopted in the emergency 7 It is, in my opinion—not lightly
formed—to carry out and deposit on the shoul, by one bold
measnre, the entire lower or fonndation portion of the structure
described as the octagonal prism, and by Dr. Pott’s procesg,
s0 stmple in its chameter and wonderful in jts results, to siuk
it in the sand to the required depth. It will not escape atten-
tion, that in taking this course, the necessary bracings, down
ta the very level of the shoil, will be sceured te the work ;
whereas, i patting down the piles separately, the attaching of
them is buely possible under the mest favourable cireum-
stanees, at sv exposed a point.

The foundation or lower portion of the structure, already in
part deseribed, is formed of nine piles, oceupying the angles
and centre of the prismatic fizare, bound tugether by two sets
of hovizantal braces—ane 20 feet from the bottom, the ather
at the top—and by three sets of diagonal braces between these
planns. Tt is nevessuy to state here, that the lower part of
cach pile is received by a exlinder having a conical base or
foot, through which, by & separate pipe, provided for the pur-
pse, extending to the top of the framing, it is designed to
excavat~ the sand by the pnewwatie process. By this arrange-
went, th~ advantazes of the tiwo systems—uf the serew-pile and
pnenmatic pile—have been combined ; Gie means, ou the one
hand by which the soil may be peneteated to the reguired
depth, and the use, on the other, of a shaft. presenting, with o
proper bearing, the least expasure, strength considered, to the
action of the sea.  For the character of this arrangement, and
for all other details, reference is respectfally made to the model
of the foundation section, on the seale of 1-24, which will be
deposited in the burcau. The work, as designed, including
the cylinders with the conical bas s to receive the solid piles,
and all naressary appendages, such as aic pump and receivers,
and air and sand piles, &e. &e., for sinking it into the bottow,
weizhs 239 toane, To receive and, fluat this great weight, dis-
tribute Lasit is throughout such Jargze bounds, will require twin-
camels, rach ~t least 100 feet in length, 133 feet beam, and 10
feet depth of holl, or say about 160 tuns. These camels, when
light, will draw little over 3} feet of water ; and when loaded
about 7 feet  Carrying the foundation as proposed, with the
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lower set of horizontal braces resting on the il, the concs or
shaes of the eylinder will extend wemly 43 feet below the
keels.  In this same position, 61 tons of the weight will be
suspended below, while the balunee, or 177 tons, will stand
above the mil It will be time enough, sheuld the present
desiegn be approved und ordered to be eavvied ont, to digest all
uceessary detatls, to insure a full offivieney to the camels § to
determine whether they shall consiv, ax now proposed, of two
similar vessels of ordinary model, or of two having, when com.
bined the general ontline of a single vesel ; the most perfect
way of seewring them to cach other, and to their burden;
the hest arsangement fur towing, meoring, and flooding;
amd, finally, the proper mode of removing them from under
the framing when it rests iu position on the shonl. It is even
now evident that itis desirable so to modify thelower framing
that a larzer proportion of the weight may be carried below the
body of the camels than the present wrrangement provides for,
Again, it further appears, as fur as experiments with the model
may be relied upon, that to insnre the uniform descent of the
foundation, it is necessary to bave either an air-pump for cach
pile, er, if ouc nir-pump only is used, to communicate with the
sotlreceivers by air-pipes of equal lenathe,  The weight on
each pile, when resting on the bottow, is 26-2 tons, which dis.
tributed over 106 fect, the avea of the base of the cones, &
feet in diameter, gives 1.33 ton for cach foot. The entire
weight of the lightlouse structure is 640 tons; of the beacon,
465 tons; giving 71-1 tons on each pile, ar 3-6 tons on cach
superficiul foot in the case of the fivst, amd 516 tons, on each
pile or 2-6 tous on each superficial foor, in the case of the
second work. To sink the eylinders 10 feet in the sund, the
depth proposed, will require the mising in each ease of a column
of sand of that Tuaght, 5 feet in diwmeter, or 373 cubie feet,
or'about seven times the contents of the receivers, calculated
at 54 cubic feet.  As there is, however, a large admixture of
water with the sand, raised by pumping, the descent of the
eylinders will necessarily call for the filling of the soil-receivers
much more frequently.

In recommending the carrving out of the fuundation in one
body to the ~hoal, the hazards which belung to the entire pro-
ceeding, flum the departure of the cawels with their burden
from the selected harbour, to their arrival, and the complete
establishment of the work at the site, are, it is believed, in o
wise underrated.  So far from this being the case, it is not
improbable that, by dwelling on the subject, T may have rather
magenified them.  The tuwing the camels in a sex-way with their
load, a large proportion of whith i, un the one hand, high
above their decks, and on the vther, far beluw their water-lineg;
the placing, and then securely wouring thew at the sclected
site ; the fluoding the camels, and then relieving the founda-
tivn, on resting un the buttom, from them, without injury from
the heave of the sea to ecither, particularly the former; and,
lastly, the sinking of the piles by the pneumatic process, are
all uperations, under the circwmstances, of much delicacy,
Hable to great risks, and, asa consequence, involving the issues
in much uncertainty.  The velocity and ever-changing diree-
tiva of the currentsat the site, and through the group generlly;
the expusare. and the distance of the shoal from the land ; and,
abuve all, if it be possible to draw 2 distinetion where each
controlling condition hulds so tmpurtant a pdace, the distance
of the puint of destination from a harbuur, all go to shuw that
the difficultics and dangess of the opesation are of no ordinary
character.  As its success depends on the vicissitudes of the
weather, that is the true turning-point in carrying out the fina}

-
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design.  But in making these observations, I desire also to say,
that, in my opinion, the question is not, as in most cases, a
were selection frow several plang, but is reduced to the alter-
native of adupting the plan now suggested as the only one that
has a chance of succers, or the entire abandonment of the
design, to mirk the position of the dangerous shoal in
question.

‘The plan of operations fur the crectivn uf the lighthouse calls
for four and a halt years, thus distributed : une yearand a halt
in constructing and setting up and taking down the work at
the foundry, and transporting it to the selected harbour of
refuge and departure ; the first season at the shual in establish-
ing the foundation section at the site : the sccund seasen in
raising and bracing the pile-framing, and forming the iron woik
of the dwelling, &e ; and the third and last seasuit in finishing
the interior of the dwelling, &c., completing the lintern, and
setting up lighting apparatus, cunstructing hvisting-davits, &c.,
putting up fag-bell and striking-mackinery, water and vil-tanks,
&e, furnishing, painting, &c., and lighting.  The plan of
operations for the erectisn of’ the beacon cuvers threeyears,
employed as follows: one year at the foundry in forming
structures, &e.; the first seasun at the shoal in fixing the
foundation section ; and the sccond and last iu building up and
bracing the framing and forming the eage, &e.

Conceiving, as already remarked, that the placing of the
foundation constitutes the main obstacle toa suceessful issue to
the proposed project, & description of the operativns to carry
it out will be confined to an outline of what would probably be
the course in regard to that measure. It is necessary pre.i-
ously, however, to state, that although there is as littlc as 8
feet at low water on the shoal, and an area of considerable
extent within the two futhom curve at the same stage of the
tide, it has been thought advisable to design the work fur a
point in a depth of 14 feet on the Jand-side, and midway of the
length of its erest, which standing in the relation sumewhat of
a breakwater, will afford a partial protection to the work against
the deep-sea wave It should also be stated that as Nantucket,
the nearest harbour to the shoal, has but 63 feet at low water
at the entrance, Edgartown, the next ncarest, with 15 fect at
the same stage of the tide, is sclected as the harbour of depar-
tare and refuge in the proposed undertaking.

The precise site of the work on the shoal havingbeen marked
out by disc-buoys, having mooring anchors laid down, &e., and
the double section composing the foundation put together on
the camels, a favourable state of the weather, with the wind
offshore, should be taken to set out from the harbour—so tim-
ing the departure as to reach the shoal, distant, as already
stated, forty-two miles, by the dawn of day. The time re-
quired tomake the trip will depend, of course, on the speed at
which the steam-tugs can tow the camels with their burden.
This will probably be found to be somewhat between three and
a-balf and seven miles per hour; but this point should be
settled previously, by one or more experimental trips off the
mouth of the harbour. These trials may also be found neces-
sary to ascertain how the camels carry in a seasway, so as
properly to adjust the burden on thewm, &e.  As the draught
of the foundation structure, as carried on the camels, is ltess by
2} feet than the depth at low water at the point at which itis
proposed to found the work, the arrival at the shoal need not
be governed by the stage of the tide, though high-water is pre-
ferable, as all other conditions being the same, the swell of
the sea, in consequence of the greater depth is then least.
Having arrived at the shoal, the operation of depositing the
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foundation at the site 1s one which, in case the weather con-
tinues propitious, should require but little time to accomplish.
As the plan of the work is based on a regular feure, and wmay
consequently take any position relatively with the shoal, the
steam-tugs shonld tow the camels into place on the direction of
the current as it then runs, when the anchors will be let go,
and the other applinnces prepared for the purpose put in re-
Wuisition, to mour thew as immovable as the ciraustauee of
the case will admit.  The neat proceeding in course is to floed
the camels, and bring the foundation on the bottom, when the
former may be drawn by the steam-tugs from beneath the
latter. .\ full and well-instructed foree, already occupying the
work, will then commence sinking the structure by the appli-
catiun of the steam air-pump, by excavating the sand under the
piles through the cones forming their feet, and continue vigor-
ously to prosecute the vperation until it descends to the required
depth.  Twenty-four hours of favourable weather, would, it is
confidently believed, suffice for the complete and satisfactory
accomplishment of this most nuvel proceeding ; and even half
that time to place the work in safety vn the shoal against any
ordinary contingeney of weather, in case the state of it at the
time should prevent the sinking of' the cylinders. The great
breadth of the structure compared with its height, and the
absolute regularity ofits fizure, combined with its enormous
weight, and the smallness of its surface eapused to the bluw of
the <ca, all go to warrant a confidence in this belief.

Although the range for an elevation of 137 feet (the least
height by the design of the fucal plane abuve the level of the
sca,) and the deck of an ordinary size vessel, is quite within
the powers of the second order of lenticular lights, 1t is deemed
advisable, in view of the importance of apprising navigators of
the positivn of the shoal at the earliest moment, to provide in
the estimate fur one of the first order, which by the increased
volume of light may not only be scen under a less favourable
conditiv.. of the atmosphere, but also be distinguished aloft
from ships of the largest class when actually belew the horizon.
The difference in the first cost of the two orders is about 83000,
the difference in the maintenance about 8350, annually—con-
fined in the present instance, from the character and isolated
position of the light, requiring no larger furce, to the greater
consumption of otl—say 250 gallons—and the slightly increased
cost of the smaller accessaries.

On the Cause of the Aurora Borealis;
By Pror. A. pe LA Rive¥

When in June 1836, I published in the Bibliothdque Uni-
verselle a note on the origin of hail and atmospheric electricity,
I already foresaw that the same cause would explain the aurora
borealis, and the irrezatar and diurnal variations of the magne-
tic needle.  .As I had not then scen an aurora, I withheld at
that time this application of the principles. Since then Thave
witnessed two fine auroras, and the appearances observed,
especially during that of November 17, 1848, have confirmed
my view of the nature of the phenomena, while they also
aceord with the observations of others, especially with those of
Hansteen, Bravais and Lottin, and also with the many inter-
esting details in Humboldt's Cosmos. My subsequent electri-
cal experiments throw additional light on the origin of the
aurorit.

* Mem. Soc. de Phys. et Hist. Nat. de Gentve, xiii, and Bib. Ugiv.,
xxiv, 387, Dec. 1863.
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This last statement indicates that T regard the cause as elee-
trical.  This view has often been presented betore, and was
brough forward by Avago at the time of Ulssted’s discovery.
Yet no one, to my knowledge, has explained the mode of
action aad production of the cleatricity, or the attendant phe-
nomena resulting from this cause.

Without going intv any historieal details, I will briefly des-
cribe the aurora borealis itself and its effects, and then pass
to my own theory, the accordance of which with facts 1 shall
endeavour to point out,

1. DESCRIPTION OF TIHE AURORA AND ITS ACCOM-
PANYING EFFECTS.

I cite the following details principally from the Cosmos.
They are devived mostly from the deseriptions of Hansteen,
Bravais, Lottie, and other travellers who have been in favorable
places for vbserving the aurora.  The learned author of Cos-
mos has grouped the facts with great skill, presenting in an
admirable manner the prominent points, and seems with scien-
tific tact to reach towards the true theory of the phenomena
which he deseribes.

An aurora borealis is always preceded by the formation in
the horizon of a kind of nebulous veil, which rises slowly to a
height of four to six or eight, or even ten degrees about the
mgnetic meridian ; the sky though befure pure, becomes
darkened, and over this obscure segment, whose color varies
from brown to violet, the stars are scen as through a thick
haze. An are of light, first white, and afterwards yellow, bor-
ders the dark segment. Sometimes this luminous arc is
agitated for hours by a sort of cffervescence, and a constant
change of form, before it rises into the rays or columns of
light which mount to the zenith. The more intense the
cmission of the polar light, the brighter are the colors that
appear, which from violet and bluish white pass by interme-
diate shades to green and purplish red—just as electric sparks
are coloured only when the tension is strong, and the explosion
violent.  Sumetimes the columns of light proceeding from the
luminous are are mixed with blackish or smoky columns;
sometimes they rise simultancously from different points of the
horizon ; or they may wilite in a sea of flames of indeseribable
magunificence, the form and brilliancy of which are in incessant
change. The motion gives greater visibility to the phenome-
non. Around the spot in the heavens towards which the
dipping necdle points, the rays appear to cluster and form a
corona.  Rarely the aurora continues till the corona is on all
sides complete, and when this happens, it announces that the
end of the exhibition is near at hand.  The rays then become
feebler, shorter, and less bright in their colors. Soon, only
large nebulous motionless spots, of a pale or ashy tint, are
seen over the celestial vault; and finally, traces of the dark
segment in the northern borizon, where the appearances began,
alone remain.

The connection between the polar light and a certain kind
of clond i recognized by all observers, who affirm, that the
polar light sends forth its brightest columus when the wpper
regions of the air eontain masses of cirro-stratus clouds of great
tenuity, whick tend to form a coronn around the light.  Some-
times the clouds are grouped and armanged like the auroral
columns ; and in this case they appear to disturb the magnetic
needle.  After a brilliant aurora, the trains of clouds in the
morning have sometimes been found to indicate the positions
of as many luminous columns during the night.

The absolute height of the aurora has been variously esti-
mated. For a long time it was supposed that it might be
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ascertained by the ubservations of distant obscrvers on the
corona ¢ but it is now well known that the coronn is only an
effect of perspective, due to the npﬁn\ront convergence of rays
which are parallel to the dipping needle 5 so that cach sees his
own corona, as each his own minbow,  Moreosver the aspeet of
the phenomenon depends on the position of the observer.
The seat of the aurora is in the upper rvegions of the atmos-
phere; but sometimes it appears to be produced within less
clevated regions, where clouds are formed.  Ruch observations
as those of Capt. Franklin appear to establish the latter conclu-
sion, who saw an aurera which highted up the under sarfiee of
the clouds, whilst Mr, Kendall, two or three miles distant, saw
no light whatever, nithough awake and constantly observing
the sky. Captain Parry also asserts his sceing an aurora
depicted on the flank of a mountain : and it is said that a
Juminous arc has been scen on the surface even of the sea,
around the magnetic pole.

Mairan and Dalton helieved the aurora Lurcalis to be cosmi-
cal, and not atmospheric.  But Biot, who had an opportunity
of observing the aurora at the Shetland Isles in 1817, proved
it to be an atmospberic phenomenon, from finding that it did
not partake of the movement of the sturs from west to east,
and consequently moved with the earth's rotation.  Since then,
nearly all observers have come to the sume conclusion ; and in
pavticular MM, Lottin and Bravais, whe have observed more
than 148 auroras, and given detailed deseription of them.

It is therefore quite certain that the aurora is not estra-
atmospheric.  To the evidence from its appearances, we may
also add the erackling noise sometimes aftirmed to be heard by
the inhabitants in the far north, and the sulphuvrous odor
which also has been observed.  And, in fine, if the phenomenon
is wholly beyond our planct, why should it be located about
the polar regions ? M. de Tessan, in the voyage of the Venus
avound the world, saw a fine aurora australis, which he des-
cribes with care, It was 14° in height, and the centie of the
arc was in the magnetie meridian.  Ile heard no sounds con-
nected with it, which he attributes to its distance : but he men-
tions that M. Verdier, a French naval officer, on the night of
Oct. 13th, 1819, while on the coast of New Holland, heard
distinetly a kind of erepitation, during a brilliant aurora.  All
the details mentioned by M. de Tessan prove the exactness of
the observations.

As concomitant cffects of the aurora, we have mentioned
the crackling sound, and the sulphurous odor. M. Matteucci
has also observed during the appearance of a late aurom,
satisfuctory evidence of positive electricity in the air.  But of
all the phenomena, those which are of most invarisble occur-
rence are the magnetic. The magnetic necdle undergoes per-
turbations, cither to the west or cast, and wually 1he latter.
These disturbances vary in intensity, but never fail of taking
place ; and they are at times manifested in places where no
aurora is seen.  This coincidence of magmetic disturbance with
the aurora, shown by Arago to be witheut exception, from
many years of observations, enabled this philosopher to tell,
while in the basement of the Paris Observatory, when there
was an surora in our hemisphere. M. Matteuceci has observed
this magnetic influence under a new form.  During the aurora
of Nov, 17, 1848, the armatures of soft iron used with the
Eleetric Telegraph  between Ilorence and Pisa remainegd
attached to their electro-maguets as if strongly magnetised,
although the apparatus was nct in action, and the batteries out
of use.

M. de Tessan cites an observation made in 1818, by M.
Baral, another French naval officer, on the same coasts of New
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1Lulland, who found that he had bee, mahing @ wrong course
frow folluwing his needle, theie had been no stu, wnd the
compass lad not been touched.  But on the evening ot the
saane day, there was a biilliant aurora, and to this he attiibutes
the deviativn—a tondusivn which conld net lune bean die-
tated by theory, since at the tine (in 1818 the relations -
tween clectrivty and iaguctisin were not huown,

Fhe iutimate conneetion between the aurora and terrestrial
magnetism, has led Humboldt to designate as a magnetie storm
a suceession of disturbances of equikibrium in the magnetic
furces of the earth.  The presence of this storm is indicated
by the oscillations of the magnetic needle, and afterwards, by
the aurora, of which the osciilations ave precursors, and which
alsu put an end to the storm, just as the lightning in an o1di-
nary clectric storm announces that the equilibvium, befure dis-
turbed, is again established in the normal distribution of the
electricity.  Hwmbeldt finds proof, amounting to experimental
certainty, in the discovery of Faraday, who produced light by
the actton of magnetic forces alune, that the carth, by virtue
of its magmetism, has the property of emitting light quite dis-
tinet from that which is afforded by the sun,

While recognizing the tinth of the analogy which Hum-
boldt here traces out, we should reeollect, that it is not of
itself, but because it produces electrice currents, that magnetism
gives out light ; the light is puvely clectrical in origin.  Mag-
netism produces lunninous phenomena only because it can
disengage clectricity, and it is probubly in this point of view
that Humboldt says in a general way that it is a source of
light.

It is henee in eleetricity, and in the infinence which this
azent in a state of motion, and magnetism, mutually exert,
that we must look for the canse of the aurora borealis.  This is
the view which I would sustain, and to the foree of my
demonstration, I propose to bring some direct experiments, as
well as the results of numerous observations throuzh past
years.

2. Prorosen THEORY.

The atmosphere in its normal state is constantly charged
with o consideruble quantity of pusitive clectricity, which
increascs as we aseend, starting at the cath's suifuce where it
is zero.

1 will not inquire into the urigin of this dectiicity @ what is
certain is that its pruduction is connected with the action of
the sun, siuce its intensity is subject to divrnal variations. 1t
may be a guestion whether the sun acts direetly, cither through
its light ur its heat, on the constituents of vur atinesphere, and
so pruduces the electricity ; or whether it is an inditeet ffect
of the sular ruys causing evaporation fiom the waters of the
seas, or the vegetation of theland. It is probable that botl: cauess
act: yet Lam inclived to regard the fist as most general and
most constant.  But this s of littde importance hiere o the fact
of the constant charge of pesitive electricity in the atmosphere
and of negative ductricity in the carth, is abundantly proved,
and this is sufficient for vur explanations.

This constant production of the two electricitics must
necessarily be attended by a recotsposition or neutralisation
othernise the contrary clectric states wpuld acquite an infinite
teusion, which is contrary to observation.  This recomiposition
or neutralisation takes place in two ways, one irregular and
accidental, the uther normal and eunstant.

Lhe first method is exhibited under varivus forms.  Gener-
olly it is the simple huwidity of the air, or the full of main or
puyw, which causes the neutralisation. At other times, it is
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the thunder-bolt, which ¢abibits in an cuergetic nmnner the
tendency to union in the two accwmulated Jedtiicities, cne in
the air, the other in the ground.  The winds in certain cases,
by wiaiug the wiv feun the enth’s swifuce whidh s negtive
Lhe the canthy, with the positive wir of o scgion more devatad,
feads to a neutradisation of the two eledridities, causing cthr
stormsoran eahibition of heat lightuing. In winter, the air being
cunstantly more satwmated with moisture, the direct neutialisation
iy effected threugh the aqueous vapors and there me therefine
fewer great distwibances and consequently fewer storms ; and
at the same time, as Arago has remarked considering the num-
ber uf storms, the lightning stiikes the carth more fiequently
in winter than in swmmer.

In general, the influence of the hygrometrie state of the air
on the manifestations of atmespherie clectricity is almost 28
great as that of the canse itself which produces this electricity;
for this influence makes itself felt both in the production of the
accidental phenomena just enumierated, and in the indications
of the clectrometer by which we ascertain the normal electrie
state of the air for the hours of the day, and days of the year.
Hence itis dificult to deduce from these observations even the
i itensity of the atmospheric electricity for any given moment,
seeing that it is impossible to separate this original intensity
from the degree more or less decided which the electrie vegis-
ters may manifest.

Let us now pass to the second mode of neutralisation of the
two clectricities, which I regard as normal and regular.

The positive electricity, with which the upper beds of the
atmosphere are charged, will traverse them fieely, because of
their high state of mrefaction.  But in the polar region, wheie
the intense cold constantly condenses the aquevus vapors, it
finds a puition of the atmosphere saturated with humidity, giv-
ing rise to mists; and by this means it may casily pass to the
carth and cambine with the negative electiicity with nhich the
carth itself is charged. It consequently results that there me
constant currents of positive electricity rising from diffeient
points of the earth’s surfuce into the upper regions of the
atmosphere, which pass towards the poles, and then return
beneath the carth's surfuce towards each of the puints whence
they have started.  The carients of*the northern hemispliaie
should gu to the notth pole, and these of the suuthern, to the
south pole. In the cquatorial regions, the position of the sun
will determiine the dividing liue Letween thetwosystams, We
may add that the experiments made with the clectrie tlegraph
have demonstrated that the terestiial plobe is an almest por-
fect conductur of dlectiicity, compensating by its wass, for
what it wants in the conductibility of the nataials which -
stitute it.  Thus the existence of the currents, whose couise 1
have traced, rests on well established pincpl s, with a foun-
dation of simple experiment.

But mure than this @ their existenec is demonstralcd by facts
long studicd and ostablished,—these putaining to the divrnal
variution of the magnetic needle.

T dv ot exanine here into the origin of the carth’s mag-
netism, a subject to which I shall have occasiun to retwin in
another waik; fur the present, I unly say that I do net regand
the distwibing causces of the disection of the magnetic neddle
a5 of the same nature with these whi b dotarinine this disee-
tiun, 1 content myeedf new with aczanding the carth s a
longe magnet having its two pedes; snd 1stndy auly ticcn o
that medify the ditection which. in this guality of a mignd, it
tends to imprers on the nagnetic nadle. Thee Guses e
the electric currents, whose caistence T have just ehown ; they
well explain the diurnal variations. These variuticns, in fact,
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consist in this, that in our hemisphare, the north pule of the
needle moves to the west, during the morning until halfpast
one 1. M., anl then returns to the east during the rest of the
day, to renuin atati mary during the night.  But this deviation
is precisely that which should be vecasivned by currents pass-
ing along the surface of the globe from ¢ o nurth pole to
the equator, angmented, in intensity with the heat of the
day and diminishing as it decveases.  The diurnal variation
is at its maximum (137 to 167) in those months in which the
sun is longest above the horizon, May, June, July, August.
It is at its minimum (4 to 5’) during the winter months,
The variation is greater as we pass trom the equator towards
the pole; buy it iv evident, that if the curreuts, proceeding
from different points of the carth’s surface heated by the sun,
rise in the atmosphere to redescend at the polar regions, and
thus traversing the globe, reach their points of departure, the
nearer the needle to the magnetic pole, the greater the number
of currents that will act upon it : near the equator, it will not
be subject to any influence from the currents which are furmed
beyond the region arvund che needle.  In winter these differ-
enees are less sensible, because the currents from the equato-
riul regions are the only ones whose effects will Le very decided,
on ascount of the little difference of temperature which exists
in this season between the carth's surface and the upper regions
of the atmosphere in the temperate and especially the polar
zone.

Finally, aceording to our theory, the same effects should be
manifested in the svathern hemisphere, only that allis reversed;;
and this i fully established by the various results of recent
observers, including those of Colonel Subine and a large num-
ber of travellers.

I should hywever acknowledge that there are some anoma-
lies, eit! er in the hours or in the dircetivn of diurnal variation,
at certain places, especially at St. Ieleua and the Cape of
Goud Hope, anomalies which it is difficult to explain by the
theory proposed.  But [am convineed that when further exa-
mined, they will be found to be due tu local and accidental
causes, such as the vidinity of the sea, which inlluences ve y
notably the diurnal variativns of temperature and especialiy
their amplitade and the hours of the wasimum and wintam
of heat. The question whether there are nut places of no
variation, pruposed by Argo, is of httle impurtance in this
connection  ‘The puints of the carth’s surfuce without diuraal
variation, will be those where the two currents originate, and
whenee they proceed from the right and lett towards the two
poles ¢ they are situated in the eyuatorial regions, but they
cannot well be laid down, as their positiun will vary with the
sun, the temperature, the winds, and othice disturbing causes.

But I do not dwell on this point, as my object is not to
treat of the diurnal motions of the needle. My end is simply
to prove from the diurnal variatious, the existence of the ter-
rostrial currents.  In continuation, we mey obtain another
prouf still more direet, although less gencral, of the presence of
these currents, by making use of the telegraph wires for col-
lecting them.  This [ have done in Englard, as has also Mr.
Barlow; and M. Baumgurtner has pevformed similar experi-
ments in Germany. In these trials, the currents have in all
cases been detected by means of the galvanometer. M. Baum-
gartner, having intruduced a very semsitive galvanometer into
tha circuit formad by the telegraph wire | stween Vienna and
Prague, whizh has a leugth of about 61 miles, obtained the
fillawing results when the two extremitics of the wire were
buried in the earth.
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1. The magnetic ncedle never stood at zero, but was more or
less deviated.

2. The deviations were of two kind, some of lare estent,
cren 90”, others swall, varying from 1° to 8° ,—the lurmer not
common, and changing in diceetion and intensity, so that no
law can be discorered ; the latter on the contrary subject to a
stmph lusw, and being very rezular when the air is dry and the
sky screne, but with many anomalics when the weather is cold
and rainy.

Mr. Barlow has made numerous observations, and obtained
results demonstrating the exactaess of the prineiple, which I
have Jaid down.  TFour main lines stuting from Derby, were
used in his experiments, twu running towards the north and
northeast, and two tuwards the south and sonthwest. The
divection of the currents pereeived ou the first wo lines, was
always contrary tu that of the currents un the two others, as
ought tu be the ease, un the theury propused.  But the most
remarkable fact, is the perfect concordance which these sbser-
vativns have proved tu csist between the moyvement of the
needle of the galvanometer placed in the cireuit of the tele-
graph wire and the diurnal variations of' the magnetic needle.
The diurnal movement of the needle of the galvanometer
is subject to disturbances in intensity more or less contin-
ued, duving storms, and also when the aurora buvealis is
visible; and svu also is this true of the compass needle.
‘I'here is this difference, that the currents acting on the latter,
circulating bencath the earth’s surfuce, should not be subject
to disturbances like those which happen to the telegraph
wires through the influcnce of the clectrical condition of the
atmosphere about them.

The existence then of clectric currents circulating beneath
the carth’s surface appears to ws to be well dewonsteated , and
once proved, it leads necessarily to the couddusion that it is a
consequence of the nurmal and regular vecstablishment of the
electric equilibriuin between the earth and its atmosphere,
which is broken cssentially in tropical 1egions , whilst the clee-
tric d*s harges, more or less intense, which tuhe place between
the earth and the air are the acdidental and variable means for
the redstablishment of this equilibrivm. We may now see how
the explanation of the phiensucuna of the aurora Luth north and
south, flows necessarily from the formation of these electrie
currents circulating frum the cquator to the twy poles in the
upper regions of the atiesphere, and fi o the two poles to the
equator along or beneath the surfuce of the globe,

As we have said abuve, the pusitive electricity with which
the atmosphere is charged, especially in the upper regions, is
carried tuwards the two pules cither by the greater conductibil-
ity of the upper and most rarified strata of the atwmosphere, ov
by the currents of air in the upper regions which move from
the equator to the two poles. It is consequently through the
vapors which are constantly condensed in the furming mists in
the polar regions that the positive electricity should find its
passage into the earth, and also therefure its discharge. This
discharge when possessing a certain degree of intensity should
be luminous, especially if, as is almost always the case near the
poles and sometimes in the upper regions of the atmosphere,
it encounters in its course icy particles of extreme minuteness,
which form the haze as well as the more elevated clouds.

The formation of lunar halos which gencrally precede the
appearance of an aurora, and the fall of rin o1 snow which
also is often a prelude to it, are a prouf of the presence in the
atmusphere of these fine needles of ive, and of the part they
play in the phenomenon before us:
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This attenuated mist, rendered luminous by the transmission
of electricity, onght to appear under a regular form, like an
illu ninated surtace of geeater or lews extent, and wore or less
broken. It should spread vutward from the pales, forming as
a first appearance the anvoral bank like a ve'l in the noith.
The tenuity of this veil iy such that the stars may be scen
throusgh it, as hus been remarhed by all vbservers. MM
Bixio and Barrl, in the balloon ascenston which they reeently
made, suddeuly found themselyes, —althougls the sky was quite
serene and the atmosphere without a cloud—in the midst of a
veil or mist, which was perfectly transparent, cousisting of a
multitude of small icy needles so fine that they were hardly visi-
ble. Such are the ncedles which become luminous by the
passage of the elcetricity, which determine the formation of
halos as has been rigorously demonstrated, and produce by
condensation the aqueous vapors in their passage through the
air towards the carth, the full of snow or rain, or sometimes
under peeuliar circumstances, hail.

Now if we inquire what should pass in the portion of the
Juminous mist nearer to the carth’s surfiee, we shall conclude
that the vicinity of the magnetic pole must exert a decided
influence on this electrised matter,—for it is in fact a true
mobile cunductor traversed by an electric current.

In order to obtain a correct idea of this action, I have
endervored to imitate avtificially the process of nature, and
with this view, I contrived the following experiment.

Into a glass globe, 30 tu 40 centimeters in diameter, I in-
truduced through une of its twy uppusite tubulures, a picee of
suft iron wire, about 2 centimcters in diameter, making it to
terminate at the inner end very near the centre of the globe,
while the other end was expused out of the globe.  The wire
was covered through its whole length, excepting its extrewitics,
by & very thick insulating bed formed first of shell-la¢, then
with a glass tube covered itself with shell-lac, then with a
seeond tube of glass and finally with a bed of carefully applied
wax. The insulating layer in all was a centimeter thick, giv-
inz 1 centimeters fur the thickness of' the bar thus cuvered.
Within the globe, a ring of copper surrounded the bar and its
insulating bed, ut the part most distant from the tubulurc.
This ring was arranged to be put in communication with a
source of electricity exterior to that of the bar by means of a
metallic wire insulated with care which passed through the
tubulure and ended without in a hosk. .\ stopeoek attached to
the other tubulure of the globe, was arranged for obtaining a
vacuum.  When the air within is sufficiently rarified, the huok
1s connected with the conductor of an electrie machine, and the
outer extremity of the bar of iron with the soil; by this means
the clectricity forms within the globe a Juminous sheaf, more
or less irregular, which passes fom the ring, and terminates at
the inner extremity of the soft iron. PBuc immediately on
placing the outer extremity of the soit 1ron on the pole of an
clectro-magnet, the clectric light takes a wholly different
aspect. Instead of proceeding indifferently from different
points of the upper surfuce of the cylinder of iron, it proceeds
from all points in the circumference of this surfuce, so as to
form around it a continuous luminous ring. This is not all :
this ring has a movement of rotation around the magnetized
cylinder, sometimes in one direction and svmetimes in the
uther, accurding to the direction of the clectric current, and
the nature of the magnetization. Finally, jets of brilliant
light arvo seen to pruceed from this Juminous circumference,
which are distinct from the rest of the mass of lig¥  When
the magnetization ccases, the luminous phenomena return to
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the woudition funiliar in the esperiment, knuwn under the name
of the Llectric Lyy.

There is svome advantage in using fur the expetiment here
described Arustrung’s hydro-dectric wachine, in which the
builer is miade to communicate with the houk which is unitad
by a mectallic connection to the ting of copper within the glob
while the conductor which receives the vapor is put in conne-
tion with the bar of suftirun. Thus we have in the globe an
clectric current of great intensity which may be changed ia
direction, by inverting the connectivns.

(7o be continued.)

The Mints of the United States.
BY PROFESSOR WILSON.®

The transmissions of gold from the new state of California
have caused a corresponding incrcase in the gold currency of
the States, and have invested the Mint operations with more
general interest than under the previous ordinary civcumstances
they possessed.  The same condition of things exists in this
country; and as it is intended to cstablish a mint in the gold
producing colony of Australia, I thought it desirable to obtain
as much information as I could in reference to the organ-
isation and working details of thusc in the United States.

The head estublishment is at Philadelphia, and is called
¢ The Mint ;" there are also three * Branch Mints ;”—at New
Orleans, in Louisiana ; at Charlotte, in Nourth Carolina 5 and
at Dahilonegy, in Georgia, respectively.  The Branch Mint in
California, and the Assay Office in New York, are not yet con-
pletely organised.

At the Mint in Philadelphia, gold, silver, and copper, are
coined ; at New Orleans, gold aud silver are cuvined ; while
the branches at Charlotte and Dahlonega coin gold only. At
“ The Mint,” the cxccutive staff consists of a director,
treasurer, chief coiner, melter and refiner, engraver, assayer,
and assistant-assayer. At the New Orleans Branch Miut the
staff consists of a superintendent, treasurer, melter and refiner,
and cviner; and at each of the other two branch mints there
are but thiee officers,—superintendent and treasurer (cumbined,
assayer, and cviner. The several duties of these officers, the
remuneration they shall receive for their services, aud the
amount of sccurity they shall give for the due perfuimance of
thewm, are duly prescribed by an Act of Congress supplementary
to the et enthled ** An Act establishing a Mint and reguia-
ting the Coins in the United States ;™ this latter act giving
all the details referring directly to the cvinage of the country.

At the United States Mint at Philadelphia, the salaries are
fixed as follows :—Director, £3500 ; treasurer, $2000 ; chief
coiner, $2000; melter and refiner, $2000, assayer, $2000
At the New Orleans Branch Mint the salaries are, to the su-
perintendent, 82500, and $2000 cach to the other officers ; and
at the other branch mints the superintendents receive $2000,
and the other officers 81500 respectively.  In cach of the es-
tablishments the appointment of assistants, subordinate officers
and servants, is left entirely in the hands of the chief of the
different departments.

In visiting the Mint at Philadelphia I had the advantage cf
being taken through the several departments by the chief
coiner, Mr. Franklin Peale, and the melter and refiner, Professor
J. C. Buoth, who kindly furnished me with the fullowing de-

* From tho Special Report on the Now York Industsial Exhibition.
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taily of their operations.  As the gold is brought to the Mint
in various quantities and in a crude state, it passes necessarily
through the department of the refiner before it reaches that of
the chief coiner; I therefore give the netual details of the re-
fining operations wpon sundry depesits of gold, amounting in
the aggregate to $2,000,000.

The deposits are immediately weighed and a certifieate of
their gross weight issued.  The fires having been lighted in
the five furnaces of the deposit melting-room at four or five
o’clack, A.3., all the deposits, amounting perhaps to seventy
or eighty, are melted before noon; ussay slips are then taken
off and the assays finished * the next mormng, after which
their values are caleulated by the weight alter melting, care
being taken to include all the grains that can be procured from
the flux, pots, &e., by grinding them up under a pair of small
chasers, sifting, and washing.  There is a clerk and his assis-
tant and one hand wholly engaged in performing all the weigh-
ings for the treasurer, such as weighing deposits before and
after melting, ingots for coinage, fine birs, and the clippings
after cutting out the planchets.  There are five men n the
deposit melting-room, two of whom attend to two furnaces
each at the same time, one to one furnace and washing grains,
and the remaining two are labouring assistants.  The whole
deposit of $2,000,000 is melted in three or four days in the
deposit-room and assayed by from the third to the seventh
day.

As soon as the first deposits are assayed, say on the third day
(if expedition is necessary), or always on the fourth, they are
granulated in the proportion of one part of gold to two parts of
silver. The pots contains 50 1b. of gold and 100 Ib. of silver,
cqual to 1800 oz., aud ecach melt requires about an hour.
With four furnaces (attended by four melters and two aids),
there are ordinarily made thirty-two melts per day, but when
hurried forty-cight melts can be made, making from one-third
of 2 wmillion to one-half of a million dollars perday. Two days’
work, or about $650,000 worth of gold, equal in weight to one
ton (avoirdupois weight), are granulated for a single setting
with acid.  The granulated metal is charged into large pots,
together with pure nitric acid of 39° Beawmé, between the
hours of seven and mine a.M. on the sixth day, and steamed
for five hours. The pots made in Germany, are 2 feet in
diameter by 2 feet m depth, set in plain wooden vats, lined
with 3-sixteenth inch sheet-lead ; a single coil of copper pipe
passing around the bottom of the vat blows the steam directly
i(;\to 1the water in which the pots ave set to about half their

epth.

The vats are arranged in a small house in the middle of the
room with a large flue connecting with the chimney-stack, so
that when in action the odour of nitrous fumes is scarcely
perceptible in the building. The $2,000,000 require about sisty
such pots ; they are stirred about once each hour, say altogether
fiv o times with simple wooden paddles; the next day (sevrath,,
the acid solution of nitrate of silver is drawn off by a gold-
syphon intc wooden buckets, and transferred to the large vat,
in which it is precipitated by salt (chloride of sodium), and
fresh acid added to the metals, now containing very littlesitver.
Steaming for five hours on the seventh day completes the re-
fining of 8650,000. Early on the cighth one pot is drawn off,
washed with a little warm water, and the gold-powder transfer-
red to a filter.  Fresh granulations are put into this empty

* The mode of assaying is according to the ¢ wet process” of Gay
Lussze. This is too well known to need description here.
7]
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pot, and the acid of the adjoining pot baled over upon them,
and thus through the seriey, the whole being re-charged in
from two to two and a-halt’ hours.  After steaming for five
hours, the acid which econtained but little silver from the pre-
ceding day becomes a nearly saturated solution of nitrate of
silver. By this arrangement 43 1b. of nitric acid arc consumed
altogether for cach pound of gold refined, and the latter is
brought u:  to 990 at 993 m. fine,—rarely below 990.  Thus
every two days, 13,000 Ih. of nitric acid are used. In the
course of the last year 1,000,000 Ibh. of pure nitric acid, at
seven cents per pound, equal to 870,000, were consumed.

The gold is washed with hot water on the filter during the
cighth day, and until it is sweet (say by 7 r.m).  The filter
cousists of two layers of tolerably stont coarse muslin, with
thick paper between, in a tub with a false bottom, 2% feet in
diameter and 24 feet decp, and mounted on wheels. . Oue of
the men remains, after washing hours, until, 7 r.y1., when the
watchman of the parting-room contitues washing the gold and
silver uutil sweet, .., until the wash-water ecases to colour
blue litmus paper.  Lurly on the ninth day the wet gold is
pressed with a powerful hydraulic press, and the cakes
then thoroughly dried on an iron pan, at a low red heat. This
process saves wastage in the melting-pot, since there is no
water remaining in the pressed metal to carry off gold in its
steam. The same day (niuth) the gold is usually melted with
a less proportion of copper than is requisite to make standard
metal, and cast into bars, which are assayed by noon on the
tenth. They are then melted with the proper quantity of cop-
pee, partly on the same day, partly early on the ecleventh, and
assayed and delivered to the coiner the same day. On the
fourteenth they are ready for delivery to the treasurer as coins.

The silver solution drawn off from the pots is precipitated in
a larze wooden vat of 10 feet diameter by 5 feet deep, and
the chloride of silver immediately run out into large filters [6
% 3 3 14] where it is washed sweat.  The filter is covered
with coarse muslin, and the first turbid water thrown back; the
filter, which is on wheels, is then run over to the reducing vats,
and the chloride shovelled into them. There are four such
vats [ 7 X ¥ X 2] made of wood and lined with lead, 1 inch
thick in the bottom. A large excess of granulated zinc is
thrown on the moist chloride in the vats, without the addition
of acid ; the reduction is very violent, and when it slackens,
oil of vitriol is added to remove the excess of zine. The whole
reduction occupies a few hours, and afier a night’s repose the
solution of mised sulphate and chloride of zine is run off into
the sewer.

About 2 tons of zinc per §1,000,000 of gold are employed ;
the silver, however, in this amount, sty 10 per cent. by
weight, should only take, by equivalents, about 2400 Ib., so
that nearly two cquivalents of zine for 1 equivalent of silver
arc wsed.  This is found to be advantageous, as both time and
space are greatly enconomised by this excess.

"The day after the reduction the reduced silver is washed,
and the second day it is pressed and dried by heat, the same
hydraulic press as for gold being used, but with different
drying-pans.  The same silver is used again for making fresh

ranulations, but as it accumulates from the Californian gold,
10,000 or 20,000 are now and then made into coin, great care
being taking in this case to aviod getting gold in it when
drawing off the silver solution, and in the press.

Such are the actual working details in refining a specified
amount (52,000,000) of gold, the first-third of which is de:
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livered as coin in fourteen days after its arrival, aud the third-
third in eighteen days.

But as there is a bullion-fund of $3,500,000 alluwed by
government, depositors are puid from the third to the fifth day
after an arrival, 7.c., as soon as the gold is melted, assayed,
and its value calculated.  When two heavy arrivals occur in
close succession, the time of refining aud eoining can be short-
ened from 14 to 10 days.

The namber of men engaged in the refining department is
14: 1 foreman, 8 for the parting process, 3 for reducing, and
2 for pressing and drying.  In the gold melting-room there
are 3 melters and 2 assistants.  The total number of hands in
the melting and refining departments is 34, including a melt-
ing and parting foreman, and 3§ in the piace for grinding, sifting,
washing, and sweeping.  This last place or sweep cmbraces all
pots, ashes or fires, trimmings of furnaces, ashes of all wood-
work, &e.

The late law for reducing the weight of silher cvin
necessitated an increase of furce, and 15 more were in conse-
quence ewployed for this purpose.  While 30,000,000 in a
year have been parted with the above furce, they could with
the same force and apparatus refine $80,000,0000 if it were
required.

After many experiments upon anthracite, Professor Booth
stated that he had 2t length fully succeeded in cmploying it
for melting both gold and silver in the same furnaces, slightly
modified, in which he had been accustomed to melt with char-
coal.  This change had been accompanied by great economy
in the cost of material and labour, and by greater comfurt to
the workmen, from being les” exposed to heat.  The cust of
charcoal (of the best quality—hard pine-knot coal) i> 16 cents
per bushel, delivered at the Mint; and while the cust of this
fuel for all their operations in 1852, when gold was chiefly
refined and melted, was about $T0U0, the cost of anthracite
will be from 8600 to 81000. In using the anthracite he found
that a simple draught of air, without a blast, was yuite sufficient
‘o sustain combustion.

Californizn gold frequently contains the alloy ** iridosmine,”
which is not always detected by the assay.  In order to remove
it as far as pussible withvut actually dissolving gold, it is al-
lowed to subside, first in the granulating crucibles, and then in
the crucibles for toughening (melting fine gold and copper).
If the assayers report its presence in the toughencd bars, they
are again melted, and the iridosmine allowed to subside. By
these three, and often four successive meltings, the gold 1s
geprted from its troublesome companion as far as practicable.
The gold thus refined, and reduced to the proper standard
[Seetion R ¢ And be it further enacted, that the standard for
both gold and silver coins for the United States shall hereafter
be such that of 1000 parts by weight 900 shall be of pure
netal and 100 of alloy; and the alloy of silver coins shall be
of copper, and the alloy of gold coins shall be of copper and
silver, provided that the silver do not exceed one-half of the
whole alley,””] is delivered over to the chief coiner in the form
of bars or ingots of a certain weight, to be divided and shaped
into picces required for the currency of the country.

The Coining department of the establishment is of a power
and cfficiency sufficient to perform all the mechanieal processes
incidental to the issuc of ncarly 70,000,000 of picces during
the past year; and I was assared by Mr. Franklin Deale, the
chict coiner, that it could have executed much more if it had
been steadily employed, or fully supplicd with material during
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the whole of that perivd. It is nut necessary tu go through
the whole course of operations in this depaztment, but to notice
unly such as pussess nuvelty or present special characteristics.

The necessary power for working the machinery is obtained
from a large steam-engine of the form usually known as the
steeple-engine; it is a double vertical high-pressure engine,
with eranks at right angles, the power being carried off by a
caoutchoue belt, 2 fect wide, from a drum of 8 feet in
diameter ; the estimated power is equal to 90 horses. At times,
this is all required, at others much less is sufficient, and in un-
certain proportions ; to meet this irregularity, and to insure
that steadiness of motion so necessary in such delicate oper-
ations, & governor and throttle-valve of a peculiar construction
have been devised which have now been in usc for some time,
and have produced most satistirctory results, fully efecting the
purpose for which they were designed. The rolling mills, four
in number, are driven by belts, at the rate of six revolutions
per minute; the distances between the rollers being adjusted
by double wedges, moved by a train of wheels which are con-
nected with a dial-plate and bands, divided and numbered into
huurs and minutes, sv as to indicate the proper thichness of
the stripes of metal without the use of gauges.  Gould stripes
are heated in am iron heater by steam, and waxed with a cloth
dipped in melted wax, and the silver strips are coated with
tallow by means of a brush.  The deaw bench is uscd for both
metals, and trial picces are cut from cvery strip and their
weight tested, preparatory to the cutting of the whole.

The cutting prucesses are very simple and cflicient, consis-
ting of a shaft muved by pulleys, and a 23-inch belt, with a fly-
wheel of small diamcter but sufficient in mumentum to drive
the punch through the slip of metal by means of an cceentric
of 3-inch, at the rate of 230 picees per minute, which shilled
hands can readily accumplish and continue until the »lip is
exhausted.  The annealing during the rolling of the ingots
into slips is perfurmed in copper cases, in mufles of fire-clay
and brick, heated by anthracite eval, three muflles or hearths
being kept at a bright red heat by one fire-grate or furnace,
and the distribution and intensity regulated by dampers.  These
annealing furnaces arc recent in their construction and very
satisfactory in operation ; they are heated by anthracite at the
cost of about onc-fuurth the expense of the wood previvusly
cployed.

The whitening of planchets is performed as usually by in-
clusing the guld in luted buxcs, and by exposing the silver in
an open pan, to the heat of a simple furnace with wood fuel;
the drying and sifting after the action of dilute sulphuric acid,
is rapidly and effectually accomplished by a rolling screen—
one portion of which consisting of a pair of clused concentric
cylinders, between which high-pressure steam is admitted.
The blanks, with a sufficient quantity of light wood sawdust
(linden or bass wood is the best), being introduced into the in-
terior cylinder, a revolving motion is given to it by the cugine
fur a certain time ; the duor is then opened and the blenksand
sawdust gradually find their way into the wire screen by which
they are separated, the movement being continued until the
separation 15 com;:lctc, when the blanks are discharged at the
end of the machine. An armang..nent cxists by which a
slight inclination is given to the machine so as tu direct the
motion of the blanks towards the discharging end.

The milling machines are, I was informed, peculiar to this
mint, and are in a great easure oriy .al, the uperativn being
perfurmed by a continuous rotary nsotion, with great rapidits
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and perfect efficiency, varying in rate according to the denom-
ination of' the coin, between 200 and 800 pieces per minute,
and at the same time separating any picees that are notably
imperfect.

It must be understood that the operation here te.med “ mil-
ling,” is merely for the purpose of thickening and preparing
the edgre, so as to give a better and more protective border to
the coin, the ornament or reed, commonly known I believe in
this country as “milling,” being given 1o the piece by the
reeded collar of the dic in which the piece is struck.

The coining presses, 10 in number, and milling machines
are worked by a high-pressure horizoutal steam-engine, made
from the design and under the direction of the present chief
coincr, in the workshops of the establishment in 1888.

The presses are three sizes, the largest applicable to the
striking f silver dollars and the double eagles :—the second
to picces of medium value :—and the smallest to the dime, half
dime, and 3 cent. pieces. The first is usually run at the rate
of 80 per minute, the last at 104 per minute,—the average
rate of the whole is 82 per minute. This rate can be in-
creased if required.

If all the presses were employed in coinage at the usual rate,
they would strike in one day (9 working hours) 439,560
picces ; and if employed upon gold, silver, and copper, in the
usual manner, and on the usual denomination of coin, they
would amount in value to $966,193.

During the past year, on one occasion 8 of the presses were
ran 22 out of 24 consecutive hours, and coined in that time
814,000 picces of different denominations of com.

The presses have been made principally in the workshops of
the Mint. They possess in comuon with the presses of
Uhlhorn, in Germany, and Thoucllier in Paris, the advantage
of ¢ the progression lever,” “le genou” or « toggle joint,’;a a
mechanical power admirably adapted to this operation’; but in
almost every other particular they are original in arrangement,
being the result of experience, beginuing as far back as 1886,

In order to supply these presses various means have been de-
vised ; among them and not the least important, is the “shakine
box,” in which advantage is taken of a disposition observable
in similar bodies, or bodies of similar form, to arrange them-
selves in similar positions. This is a box, whose bottom is
constructed with parallel grooves adapted to the size of the
blauks or planchets to be arranged. A quantity of them is
thrown indiscriminately into the bos, which is then quickly
shaken in the direction of the grooves, the pieces immediately
lay themselves side by side in parallel rows, from which they
can cusily be lifted in rouleausx as required to be passed to the
feeding tubes of the mills or presses.

It is very evident to all visiting the cstablishment that such
a large number of pieces could not be coined and manipulated
by such a limited number of hands without the aid of some
labour fucilitating arrangements, onc of the most worthy
of remark of whi-h is the method of counting the pieces coined
—if counting - n be called, for in principle it is a measuring
machine.  The arrangement of this counting frame, or tray,
may be understoad from the following sketch of its con-
struction.

A board or tray of such dimensions as may be required, is
divided by a given number of parallel metallic plates dissceted
into its plane and slightly clevated ahove it, the edges of
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which rise no higher than the thickness of the coin for which
it is intended.  The board is of such a length as will admit
of a few more than the required number of pieces to be laid
longitudinally in the rows and is divided across and at right
angles with the rows, and hinged at a puint vpposite to a given
number.  One of these employed by this department counted
1000 pieces, that is to say, it had 25 parllel grooves or rows
sufliciently long to receive 45 pieces.  Now, having thrown
on this board a large excess of pieces, it is agitated by shaking
uantil all the groves are filled, aud then inclined forwards uutil
all the surplus pieces have slid off, one layer only being re-
tuined by the metallic ledge; the hinged division is then
suffered to fall, which at once throws off all but the 45 pieces
in the length of each row. This operation, somewhat difficult
and tedious to describe, is performed in a few seconds, and re-
sults in retaining on the board 1000 pieces, each picce exposed
to inspection, and the whole accurately counted withou: the
wearisome attention—so likely to 1esult in error—rcquired
under usual circumstances.

The very large number of picces coined during the last
year las been counted alwost exclusively by two female
wanipulators, assisted by a man who had the duty of weighing
them in addition as a testing check.  ‘lhe sume amount of
Inbour by ordinary meauns could not have been performed with
fewer than thirty or forty hands, to say nothing of inferior
accuracy. This machine was originally arranged and patented
by the late R. Dyler, coiner of the New Orleans Branch Mint,
but materially improved in its application and construction
by Mr. Frankiin Peale.

The balances of the Mint of the United States have received
the attention necessary to an instrument of such importance in
mint operations.  They have been arranged and mnade gene-
rally in the workshops of the establishment, and operate
entirely to the satisfiction of the department. It is not
necessary to cnter into details of their construction, as a full
and minute description is given in the Journal of the Frank-
lin Institute for July 1847. I, perhaps, ought to mention
that since that appeared, some slight improvements have been
made by inclosing all hut the stirrups and pans in glass, by
these means excluding dust and protecting them from the in-
fluence of air currents.

In concluding this brief sketch of the practical working of
the two most important departments of the United States
Miut, 1 cannot omit a reference to the very excelient remarks
of the chief coiner on the employment of females in some of
the operations in his department. This, he informed me,
had generally excited the surprise of, and been commented
upon, by foreigners, who had visited the Mint. His experi-
ence, however, had led him to believe, that in places of trust,
where no great physical exertion was called for, but where
accuracy and strict integrity were of first importance, the
moral pereeptions of the female, generally stronger and of a
higher standard tban in the man, would qualify her as his
substitute, and thas, while opening a new field of Jabour for
the occupation of females, would strengthen their claims to it
by the superior accuracy aud economy of their work.

On Marine Boilers.
By J. A. Roentaxe, C.E.,, Niscara Fante,
The furnace of a boiler shonld be so constructed as torender

combustion as perfect as possible, but it can do no more than
produce earbonic acid.  1f only one-half of the oxygen neces:
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suty to furm carbonie ackd combives with carboa, the result
will be carbonic oxide, a product of imperfect cor.bustion. A
certain supply of atmuspherie air, therefore, is necessary ; but
this supply may be too copivus ar too scant; it may enter the
furnace too rapidiy or tov slow ; but it cannot be teo high for
rapid combustion. It is also evident that the quality of the
fuel must have a controlling influence upon these various con-
ditions.  Woud as fuel for marine boilers i3 out of the ques-
tiun; we can only consider mineral cuals, anthracite and bitu-
minous, as fit for ocean steaming. It is not my intention here
tu analyse these varieties; 1 only notice them in so far a« their
peculiar yualities require peculiar mechanical arrangements for
good combustion.

Soft or bituminous coeal requires more time to be consumed
economically than hard coal.  The large bulk of hydrogenic
and bituminous compounds, mixed up with floating particles of
carbon, which result from the burning of soft coal, require to
be thoroughly mixed with heated air before perfect combustion
can take place. The mechanical arrangements to eftect this
are of great importance, but may be overlooked when hard or
anthracite coal is consumed. The fucl admits of 2 much more
rapid consumption and of a powerful blast, while the dranght
of a soft coal furnace should not be very strong.

Expericnce has nut yet scttled the most cconomical speed of
consumption of mineral cuals.  Watt's rule was to allow une
superficial fuut of grate surfuce for cvery ten superfidial fuct of
heating surface; and this rule produces goud results with
natural draughts. The Luilers of the Colling' steamers are
undvubtedly the must cfficient and bt construeted Luilers
now in use, either here orin Europe.  According to Mr. Isher-
woud, thuse of the .1rctic cuntain 0.357 feet of grate for 11-84
feet of heating surfuce fur cvery cffective horse-power, or 33
feet of heating surface for one foot of grate.

According to the same author, whuse account of the per-
formanco of the drctic, published in the ¢ Journal of the
Franklin Institute,” appears to be reliable, the average con-
sumption of anthracite during six trips was 7,980 Ibs. per huur.
The aggregato grate surfuce of the four builers of that steamer
is 559 feet, which gives 13-37 lbs. of coal per hour fur ench
foot of grate. In boilers of ordinary cunstructivn with natural
draught, half the weight of soft cval would be a fair consumy-
tion.

Chemists who have examined the evaporative power of vari-
ous fuels agree that one pound of goud mineral coal, perfectly
consumed, will evaporate over 11 Ibs. of builing water.  Expe-
riments on a larger scale will seldom evaporate more than 91bs.
to 10 tbs. The boilers of the Arctic, during those six trips,
evaporated T4 1bs. of steam from water of 110° by 11b. of
anthracite ; and this i3 ouc of the highest results that has
been obtained in the regular working of marine huilers. It is
evident, therefore, that there is room left fur improsements.
There 1s still a waste of fuel in the Collins’ steamers, which
arises from imperfect combustion; the result in part of a
faulty construction ; and, no doubt, in part is attributable to
imperfect stoking,  Much, of course, depends upon the mode
of firing ; nor is it always practicable to carry on this impur-
tant part of the service according to the best rules.

In attempting to improve the coustruction of heilers, we
may receive good hints from an examination of the condition
and working of other furnaces, in which good combustion and
a high degree of heat ave impurtant objects.  Furnaces used
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in the munufacture of iron, such as blast, puddling, heating,
and anncaling furnaces, may be referred to.

Perfect combustion can only take place under such circum-
stances as are favorable to the development of intense flanie
and heat.  Aside from the necessary quantity of air supplied
at @ certain rate, and heat if pogsible, there are other contin-
gencies upun which success depends @ & very important une is
the nature of the material which surrounds the fuinace, forns
its walls and roof; and comes into immediate contact with the
fire. The question then at once arises, can the process of
combustivn be suceessfully carried un in a narrow furnace, sur-
rounded by iron walls and ruuf, in contact with water, which
absorbs the heat at a rapid rate? Most certainly not. Who
would undertake to heat and puddle iron in a furnace built
of iron plate in contact with water? Iron water-boshes are
sometimes resorted to; but they have a tendeney to retard the
process, and should be avoided if possible.  Such furnaces are
constructed of good fire-brick, which is a slow-absorbing and
slow-conducting material, and after being glazed over by the
strong heat will strongly reflect it. By this strong reflection
and non-absorption the process of combustion is supported in
an eminent degree ; so much so, that a degree of heat is ob-
tained far exceeding the temperature of any boiler furnace.
As little heat as possible should he absorbed by the walls or
roof of a builer furnace; ¢very wndeavour should be made to
reflect and concentrate the fire.  Imperfedt combustion o any
farnace must generally arises frum the fuct that the heat is not
allowed tv accumulate and concentrate. The sole ubject of o
Luiler furnace should be to favour cumbustion, and to develup
flame and blaze; and this can vnly be accumplished under the
influence of a highly cuncentrated and cxcited activn. The
caluric stream thus fully Jaburated, vn leaving the furnace, is
then allowed to expand itsdf ; and to be absurbed by the sur
face of the boiler.

I may remark here, by way of zeneral comment upon furnaces
for heating houses, that the whole tribe of patent furnaces with
which the country is blessed have all, more or less, grown out of
erroncous notions, and are the offspring of profound ignoranee
of the laws of combustion and ofheat.  Astde from the vitiated
air they supply, they arc all wasting fuel at an enormous rate
This subject is better understood in the north of Eurepe,
where long winters and searcity of fuel have taught men to
build furnaces on correct principles.

The temperature of a puddling or heating furnace has to be
raised to about 3,000° : this can only be accomplished under
the reflecting and reverbatory action of the walls and roof. .\
concentrated blast may produce a greater heat at a certain
point, but it will not be diffused. Under the above circum-
stances, and by means of strong hlast, from three to four times
as much fucl may be consunied on the same surfiace of grate in
in onc unit of time as can be accomplished in a common beiler
furnace. In a well-constructed heating furnace at my rolling-
mill at Trenton, N. J., 8,000 lbs. of anthracite are consumed
in ten hours for the heating of 18,000 1bs. of charcoal hammered
blooms, on a grate of twenty superficial feet, which is equivalent
to 40 lbs. per hour on one foot of grate.  This cannot be ac-
complished in the furnaces of the Collin’s steamers, which con-
sime 134 Ibs. per hour to onc foot of grate.

In the above a principle is delineated which to my know-
ledge has been entirely overlooked, and which must be satisficd
before we can attain muceh higher results.

Another glaring defect in all arine beilers, thase of the
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Collins’ steamers not exeepted, is the want of reum necessary

%ir a due mixtare of the guses, and a full devclupement of the
aze.

Large quantities of fuel in a narrow and low furnace cannot
be consumed without waste.  In order to become fully excited
and most positive in its action, the blaze of u fire must be at
liberty to extend and elongate in the direction of the draught
to a distance corresponding to its bulk, and without meeting
absorbing obstructions. For illustration 1 again refer to heating

“and puddling furnaces.  This fact can be readily ascertained in
an experimental furnace with adjustable roof.  The brightest
fire will burn under the highest roof; while the depressing action
of a low roof will damp it, and reduce the temperature of the
furnace.

Economy of space is an important consideration in the
planning of a marine hoiler ; but this may be carried so far ag
to seriously interfere with the grand object of the boiler. In
an efficient boiler the extension of the furnace should form an
empty area, which serves as a receptacle for the caloric stream,
where the gases become thoroughly r.ixed and fully ignited
before their caloric is expended upon the boiler surfice ; and
for the purpose of allowing ample time to the heat to be ab-
sorbed by the tubes, the above spuce, together with the tube area,
should be as large as possible. The arrangement must be so
that the draught between the furnace and the chimney should
be very slow, so that all the caloric, or nearly all, may be ab-
sorbed before the unconsumed gases are allowed to escape.

‘The boilers of the «Arctic have 33 feet of heating surface for
one foot of grate surface: this allowance is scarcely enough for
bard coal—10 to 1 will not prove anexcess.  But this propor-
tion depends, in a great measure, upon the velocity of the
draught through the area which contains the tube or heating
surface. The larger this space, or the longer its cxtent, the
slower the motion of the gases will be; or the more extended
their travel, consequently the longer they will remain in con-
tact with the tubes. It is a very general defectin marine boil-
crs, that the draught from the furnace to the chimney through
the tube area, or through the flues, is nearly uniform, and too
rapid. The “hanging- sheets”” in the boilers of the Collins’
steamers were designed to arrest this rapid flow, but they are
not sufficient. The fact is, that the common plan of flue or
tube boilers does not admit of a thorough application of the im-
portant principle in question; hence the necessity of a radical
change.

Other questions of importance have to be considered in the
planning of a marine boiler.  Strength, facility of construction
aud repairs, provisions against unequal contractions and expan-
sivn, against incrustation, facility of Llowing out and of clean-
ing, safety against exposure of heating surface when the shipis
rolling or careening—all these are important points, but more
or less understood. By the above remarks I have only at-
tempted to direct atiention to such points as are not generally
understood, aud consequently neglected. In a new plan of
boilers which I have invented, all the essential conditions of
perfect combustion, radiation, and absorption are fulfilled, and
are calculated to produce much higher results than have been
obtained heretofore.

In conclusion, I will yet remark that the subject of artificial
draught is, in a great measure, an open yuestion yet.  The com-
mon fan-blast will answer very well under certain conditions ;
butgin marine hoilers, T am satisfied, cxhaustion by proper me-
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chanical means will work better.  The cuntrol of large and con-
neeted fires can Le better maintained 1y exhaustion than by
blast, and also more economically.— Seientific American.

INCORPORATED BY ROYAL CHARTER.

CANADIAN INSTITUTE.
SESSION 1854-55,
First Ordinary Mceting—Saturday, December 2y 16854.

The names of the following candidates for membership were read :—
Ckarles Fitzgibbon......ccoivunvennnen. eeensieaene Toronto.
Richard Forneri. cveuvieeenensons ST

€«

Arthur A, Farmer.. voceeciieeeiiiniioiiiiniinnnnens Woodstock.
Lawrence Laurason....coceeeeeceenen ve tveenerenenes London.

Jobn T. Newton, M.D........ ertenerntearnannne s Sault Ste. Maric.
Hector Cameron ......... . Toronto.

Rev. W, Leach, LL.D... .. Montreal.

W. Kingston, M.D........ “

Alex. Rennie ..o eretteesnnttataans erasensnente “

Andrew Dickson covvcvieeeciinecces corneetannnnnennen. Packenham.
Hewith Bernard....c..o.cenees iee esesesataeneerneennen Barrie.

A communication from the Council was read, being the ¢ Report of
the Special Coramittee appointed to consider Major Lachlan's sugges-
tions with respect to the establishment of a series ¢ Meteorological
and other Observations throughout British North America.”

REPORT.

The Committee appointed to consider Major Lachlan’s suggestions
with respect to the establishment of a scries of simultancous Metcoro-
logical observations throughout the British Amcrican Provinces, beg
leave to report, that after giving duc cunsideration to the plan suggested
by Major Lachlan, they have thought it advisable, before recommend-
ing any special steps to be taken, that correct information should be
procured with reference to the working of a similar system in the
Umnited States, which has now been in operation for some years. Tho
Committee have requested one of their members to communicate with
Professor Heury, the Secretary of the Smithsonian Institution, as well
as with other gentlemen in the United States an 1 Canada, whose views
on this subject the Committee consider it cssentinl to obfain.  Not
having yet reccived the reguired informaticn, the Committee ere un-
prepared to recommend to the Council any definite course of action.
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The following gentlemen, who had been provisionally elected by the
Council during the recess, wero duly elected : —
Collingwood Harbour.
Kingston.
Rev. Professor J. Williamson “«
H. N, Courtlandte..cviuueeiiniiareneeiinasecenne

R. L. Denison....cvieeeeceeereceesoniennasesnnens

Simcoe.
Toronto.

George Wilson...... .ees Now York.
D, 0. French e senniee oo Toronto.

D. B. Read toeviviins veiiienvenneecsnnnnniens v ¢

John Thomson.......... eeraseusanesennnsintestne «

Rev. Professor G. Welra..ovveieieiieneieens Kingston.
Rev. J. I MceKerras woueneviieeesessoinrenennne Darlington.
Rev. W.Reid cooeeveeivnieiiaryennanenncnieeeee.. Toronto.
Jobn MCOTC.ciuitnienecntinnneierannisiinnnnnenes ¢

. Orillia.
. Chatham.

Rev. J. Gray
George Thomas.............
William Campbell .......... Quebec.

William C. Chewett, M.D... veen .. Toronto.

Notice was given by Profcssor Hmd thnt qt. the annual meeting of
the Institute he would move for an alteration in the Bye-law relating
to the day of meeting.

Notice was given by . II. Armour, that at the annual meeting of
the Iustitute he would move for an alteration in paragraph No. 2 of
section & of the Regulations of the Institute.

Mr. Cowing submitted and described at length, his plans of a new
Steam Plough and Portable Steam Engine for general purposes.

The thanks of the meeting were given to Mr. Cowing.

Second Ordinary Mecting—Saturdayy, December 9th, 1854.

The names of the following candidates fur membership were read :—

John PALE vereereatnireneiiniecinioneesonennnen son seeee Quebec.
James Browne...cov.veevensecsanenee aaeross ot sasons Toronto.
Philip Browne....cceevieeiiiiinninies eressassrasinan o

The following gentlemen were clected members:—
Charles FitzgibboD eeveeeveiiiinennivananee erenneane Toronto.
Richard Forneri....... y (L
Arthur A. Farmer....... Woodstock.
Lawrence Laurason ....... .... London.
John T. Newton, M.D...ccorcraeriiiniiiicarannnnene Sault Ste. Marie.
Hector Cameron...coeeet vesveescnseransservneses aee ... Toronto.
Rev. W. Leach, LL.D ....... .. Montreal.
W. Kingston, M.D........... ... «
Alex. RenNiCauiuuiuriieeieecrrsnnenesnreeensas veveee ¢

Andrew Dickson....eveveiiiienvenieniccceveenee oo Packenbam,
Hewith Bernard Barrie.
Tke following nominations of office-bearers for the ensuing year
weere male:—

. The Hon. Sir John Boverly Robinson, Bart.
President....... {Thc Hon. Mr. Justice Dm%cr

1st Vice-President ......... gr o‘;mz?)lx}q\?’ilson
2d Vice-President.... ...... Professor Wilson.

G. W. Allan,
Thomas Henning,.

F. W. Cumberland.
D. Crawford.

D. Crawford.
J. Stevenson,

Sandford Fleming.
Professor Chapman,

Corresponding Secretary...

Recording Scerctary ......

Treasurer cvveeeveeveeccennes

Libravian .......
CUTRLOT.ccee rane cerenrrnnenns
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MEMBERS OF COUNCIL,
Professor Hind.
Prof. Cherriman.

A. H. Armour.
Prof. Hincks.

Professor Croft.
0. Mowat.

Samuel Spreule. A, Brunel. Rebert Spratt.
Prof. Buckland.  J. T. Brondgeest. S. P. Harman.
Prof. Bovell. J. G. Hodgins. G. P. Ure.

Annual General! Mecting—Saturdayy December 17thy 1854,

The names of the following candidates for membership were read :—

W, M, JamICSON..ccuiiinrerereessrescesescoseosansonn Toronto.
Henry Turner, MDD coniiineesennissanennnnee Galt.
Ed. Clarke, M.R.C.Suuuiieineriinvercnenee . Toronto.
John Holland...cceeevivniie cnerneen voevenencensonane “

The following gentlemen were elected members :—
Jobn Pageueeesvesneveraerannssenane . Quebec.
James Browne........... . Toronto.
Philip Browne ..... ......... 6

The Annusal Report of the Council was read by the Secretary : —
ANNUAL REPORT OF THE COUNCIE, 1854.

The Council of tho Canadian Institute have the honour to present
their Third Annual Report since the grant o1 . Royal Charter of Incor-
poration at the closo of the year 1851, and their Sixth Report since the
establishment of tho Socicty in 1849,

The Council consider the present s suitable occasion to review the
progress of the Society during the short period which has elapsed since
it acquired the position and privileges of a Chartered Institution.

At the close of tho first ycar of Incorporation, the number of mem-
bers of the Instituto was 112,  During the second year 185 new mem-
bers were added, making a total at the close of the second year of 247.
A similar encouraging increase has taken place during the past year,
and the Council have now to report 338 names on their books, This
number includes 18 members clected provisionally during the recess.
The table subjoined furnishes a classification of the members of the
Society in the orders acknowledged by the Institute.

Honorary Members .....iccccrens sorneses sorvsanee rereenes 4

ee ses

Life Members .eeeeeees. 10
Ordinary Mcmbers ... 288
Junior Members .o.ieeieveeeenens erseceess cetesnsaeoneonnses 31

P T E: Y ST eeaeeves 333

During the Session of 1853-4, the followmg papers were read at the
ordinary meetings :—
J. T. BRONDGEEST — “ On the Preservation of Food,” 10th
December, 1853.
Dr. Boverr—¢ Renal Circulation,” 7th January, 1854,
A. BroxeL—¢ On the Comparative Advantages of Single and
Double Track Railways,” 14th January, 1854.
G. H. Dartsery — ¢ Duration and Expectation of Life in

Canada,” 21st January, 1854.
W. E. LogAN—On the Physical Structare of the Western

District of Upper Canada,” read by Prof. Crorr, 18th
January, 1854.

T. Hexxing—* Meteorsand Falling Stars,” 4ti: February, 1854.

Prof. D. Wrisox, LL.D.—¢«Some Coincidences between the
Primitivo Antiquitics of the 0ld and New World,” 11th
February, 1854.

Prof. CHERRIMAN—* Metcorological Report, 1853, 11th Feb-
ruary, 1854.

Rev. Prof. Invixg—* On Solar Eclipses,” February 18th, 1854.

Rev. Prof. Parny—* Ontho Early History of Rome,"” February
25th, 1854.
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Prof. CiiarMax— A Short Account of the Chlorastrotito of Lako
Superior, and Obsersations on Minerals presented by Dr.
Wilson, of Perth,” February 25th, 1854.

Tuoxas Cortre—¢* A few rough Notes on some of the Saturnite,
and Suggestions on the Possibility of using their Silk for
Textile Fabries,” read by Prof. Crorr, March 4th, 1854,

Dr. BoveLL—*0n the reproduction of the Digestive Organs of
the Holothuren, March 4th, 1854.

Dr. W. Cratgte— A List of Indigenous plants found in tho
neighbourhood of Hamilton, with the dates of their
flowering.”  (Laid on the Table.)

E. BiLuises—On some new Genera and Species of Cystidea,
from the Trenton Lime-stone,” read by Prof. Hixp, March
11th, 1854.

rof. D, Wiksoy, LL.D.—+*0On Traces of the Practice of the
Medical Art amongst the early Romans,” March 11th, 1854.

Major Lacurax—¢ On the Establishment of o System of Siuul-
tancons Meteorological Observations, &e,, throughout
the British American Provinces,” rcad by the Rev. Prof.
Irving, March 18th, 1854,

Rev. Prof. Ilincks—¢ Remarks on a Peculiar Vegetablo Pro-
duction from South America,” March 18th, 1854.

Rov. Dr. Scavpixg—+* Memoranda of Vesuvius and its neigh-
bourhood,” March 25th, 1854.

Prof. Cuaryan—¢ Remarks on the Tooth of an Elephas Primige-
niug, fouzd in the River Credit,” March 23th, 1853.

Prof. D. WiLsox, LL.D.—* Qn the Intrusion of the Germanic
Races into the area of the older Keltic races of Europe,”
April 1st, 1854.

E. BiLLings—¢On some new Genera and Species of Cystidea,
from the Trenton Limestone,” read by Prof. Hixp, April
8th, 1854.

Rev. J. McCaur, LL.D.—¢ On some doubtfut Points in Grecian
and Roman Antiquities,” April 29th, 1854.

Major Lacurax—On the rise and fall of the Great Lakes,”
read by the Rev. Prof. Irviyg, April 20th, 1854.

The Council have particular plcasure in acknowledging the great
merit of several original papers contained in the foregoing list. The
valuable contribution of W. E. Logan, F.R.S., “On the Physicsl
Structure of the Western District of Upper Canada,” is a very impor-
tant addition to our knowledge of Canadian Geology, and seems to
dispose of the question frequently raised respecting the existence of
workable coal fields in Upper Canada.

The papers communicated by Mr. Elkanab Billings, ¢*On some
New Genera and Species of Cystidea from the Treaton Lime-
stone,” would do credit to the transactions of the most distin-
guished Societies in Europe and America. The highly interesting
collection of facts, ¢On the rise and fall of the Great Lakes,”
by Major Lachlan, furnishes & large amount of instructive inform-
ation respecting the bistory of onme of those rcmarkable inland
scas, and in the absence of any extended systematic observations, is a
happy response to the wishes expressed in tho Report for the year
1852, It is, however, o matter of sincere regret, that the present
Council havo to rcpeat the strong expression of disappointment con-
tained in tho Report of their predecessors, at the absence, with one
exception,* of any papers on the Science of Engineering. The Council
consider this is particularly to be regretted during the present peried,
when works of stupendous magnitude and vital importance are being
executed throughout Canada.

¢ Mr. Bruncl, “On the Comparative Advantages of Single and Doudls Track
Reitways.”
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The Council bave much pleasure in being ablo to givo assurance o
tho continued success of the Canadian Journal, It now serves us tho
medium through which the simultancous Meteorological observations
made at Toronto, Montreal, and Quebee, are presented to the public
in a connected form. At the request of the Literary aud Historical
Society of Quebee, a limited portion of its pages iy devoted to the
gratuitous publication of a Synopsis of their Proceedings at their
literary meetinge. It is thought probable that other Canadian Scien-
tific Socicties will make application for similar privileges, and the
Council would recommend to their successors the propriety of dontinu-
ing a Jiberality which cannot fail to be generally advantageous to tho
advancement of Literature and Science in this country.

The circnlation of tho Journal is steadily improving, and now
amounts to 554 copies monthly. In this number isincluded 60 copics,
distributed by order of the Library Committee of the Legislative
Assembly—an encouraging liberality, which the Council desires to
acknowledge in the warmest terms.

The Council have not been unmindful of theinterests of the Library
in their expenditure of the funds entrusted to their charge. They have
expended the sum of £69. 19s. 2d. for Books and Maps, but s v¢ been
deterred from making other purchases in consequence of the antici-
pated amalgamation of the Athenteum with the Canadian Institute,
—the valuable and extensive Library of that Society becoming the
property of the Institute after the necessary Parliamentary sanction to
the union has been obtained, which will probably be received carly in
the ensuing Session. The following list comprises the works which
have been added to the Library by purchase :—

Books Purchiased for the Library.

Yols.
Ure’s Dictionary of Alts.eeess covvieneeiieninneenssisisesinsanses S
Geological Observer (De la Beche)..ounanas enaen ceveevannaes 1
Notes and Queries... ... eveneeas eerenencnnar eteseeeseseeseante 2
Lycl's Manual of Elementary Geology....... .1
Progress of Astronomy (Leoni's)....oeee. .1
British Almanac, 1854....... .1
Humboldt's Views of Nature... .1
Mantell's Fossils..euieererenresncennsers -1
Report of Britisit Association, 1832..c.ccrienicinsiicraerncnes 1
Nicholl’s Architecture of the Heavens....coveeeeiieiiiinaneeee 1
Art Journal, 1852 ..eeeieeiiiiiienannnas . 1
Notes and Queries... .o . 6

Tredgold on Steam Engme—-\l:mnc Englnc, Tc‘t 1 platcs
1; Stationary Engines, Marine Engines and Boilers, 1;
Locomotive Engines, 1o.oovereesciccnnienasersnnnnensnnecane 4

Silliman’s American Journal......... PR 1 )

Registrar General’s Reports, from 1 to 15, with appendices.18

Philosophical Magazine and Journal, 1854....coveeeeeeenneee . 10
Journal of Microscopic SCitRCO.cereecssarstrsseasrsiraracrnenses 8
Repository of Arts, Scienco and Manufacture...ceeeeeereeenes 9@
Quarterly Journal of the Geological Socicty..vuivenniiisnis 3
Quarterly Journal of the Highland Agricultural Society...... 8
Quarterly Journal of tho Chemical Society............ corsesens B
Chemical Gazette, 1854 woecviiienicerirnsesrnscsonsssscsssenrnnsendl?
Vols.
Licbeg and Kopp's Annual chort:a Chemxstry and
Allied Sciences.oceeeeee ceeee areae TR
Kirby and Spence’s Bntomo‘og,‘ cossersreessteananses
General Structurc of Animal hxngdom—'l‘ Rymcr Joncs... 1

Maps.
Bouchetto’s Map of Cannda....ccnreereeinnncianiinnanes oeneee

sreesess o

- et
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The Periodicals mentioned in the former Report have been continucd,

The Council are desirous of acknowledging the liberality of nume-
rous gentlemen in Canada and clsewhere, whose contributions to the
Library and Museum aro rapidly creating most valuable and interest-
ing adjuncts to the Society, The list subjoined contains the donations

which have been received during the year i—
Donations.

Norway and its Scenery, by T. Forrcstcr ........
Bechstein’s Cage Birds... annes
China, Ava, and Siam, by \Il<s Cormu
DeLolme on the Constitution.....euuvueesns
Egypt, Ethiopia, &c., by Lepsius.
Humphrey’s Coin Collection...
Humboldt’s Travels, Vol. IIl....
Introduction to History, 19th Century....

Logan’s Geological Survey, 1845-46, & 1848 49,

Do. do. 1846-47 weeenieernniacenis sevnan
Do. do., North shore of Lake Huron, 1848

Reports — Sea and River Fisheries of New

Brunswick, 1852 w.uiiuiiiiiuinreecronnesvssenrnnnns
Do. St‘mdmg Committee on leronds, 1802,
{Can8dR) veririe crreriirenen it et e e 1
Do. Sums paid and Correspondence relative to
Railroads, 1803, do..ccccveuiereernieieneesiianenns 1
Geological Survey of Cannda, 1851-32..ceiiaennn. 1
Report of Special Committee on Magdalene
Islands, &c., 1853 wuviviviniiiicieieniiiiiinnennncns 1
Catalogue of .‘.nclcnt and Modern Books......... 1]

Beckmann’s History of Inventions, Vol. I veens 1))
Do. do. YVol. IL....... 1
Mathew of Westminster's Chronicles, Vol. I.... 1
Do. do, Vol. II........ 1
Alfred the Great, &c., by B. 'l‘horp 1
Henry of Huntmﬂdon s Chronicles... .18
Hunboldt's Travcls, Vol. Lcoeieirnnnennae 1
Lectures on Painting, by the R. Academicians.. 1
Geology of Scripture, Pye Smith........ esanenene 1
Richardson’s Geology, &c...ouuuneen. cveenee 1
Humboldt's Cosmos, Vol. II... 1

Euclid’s Elements, 1631, ...cccceeiiinniircerirennvn

Comte’s Philosophy of the Sciences....uvuuees ooe 1

History of England and Normandy, V ol L, by

T. FOITCSLOr civiettrinnorenrnrrinerotesenasonnnnnnnns 1

Smith's Canada, Vols. I. and Il
Culture of the Grapein United Statcs, b) C. stt
Cincinnati in 1851, by do.ceecivieriinenereriencanes
Plans accompnnying Report on a Railway Sus-
pension Bridge over the St. Lawrence, near
QUEDCC .t teirerieactiitiiirieiretsic e cee s e s
Magnetical and \Icteorologxcnl Observations
made at the Hon. East India Compnn) s Ob-

bk yd

al

A. H. Arvour,
from Mr. Bonx.

A. H. Armour.

} Prof. CrorT.
1

> Trnos. HesxiNe.

A. II. ArMovr,
"from Mr. Bomx.

1.‘

0

o~

PererCAMERON,

from Mr. Bons.

}A. H. ARMOUR,

Ti0s. MACLEAR.

1 }A. H. ArRMoUR.

o

-

R. L. O0'Briex.

}Ho.\'. Eastispia

servatory, year 1850... .1 Coupaxr.
Transactions of the Royal Socxcty of Edm- ]
burgh, Vol. XX., Part IL., Session 1850-51.. 1
Do. Vol. XX, Part 1V, Session 1652-53 .. 1
Progress ofdo 18a0-ol Vol. III 68th Scsswn, From tho
from 2d Dcccmbcr. 1800 .......................... 1 SoCIETIES.

Do. 3d. March, 1851 ..
Do. Vol. 111, 180"-53
Contents of Vol. 1L, Dec., 1844 to April, 1800

1
1)

Documentary Ihstory of New York, by Dr.
. .4

O’Callaghan....

cosde

A. H. Aryorr.

A. H. Arvocr,
[ from Mr. Boux.

Hunt's Poctry of Scxcncc ............................. 1)
Mantell’s Geological Excursions, Isle of W xght 1
Gibbon's Rome, Vol. H.veeuvecevevcernneecraronenens 1
Do. Vol. III.. . I |
Addison’s Works, by Hurd "Vol. II .1
Do. Vol. IIL.. |
Cowper's Works, Southey, Vol. Il.....cccuoiireenns 1

Do, Vol. IIl...cevuvivennns 1

Naples under Spanish Dominion ......ecvvveveisn. 1)

Condd's History of Avabs in Spain, Vol. I....... 1

Locke’s Philosophical Works, Vol. T....cooeivenns 1

Athenzeus Lit, translated, Vols, L, IL, I1L...... 3

Plato, translated by Burgcs, Yol. IV e 1

Catulus Fabulus... civesnseenes 1| Ao HL Anrnocn,
Tacitus, Oxford 'l'mnshtxon, \’ol lI ....... . 1} from Mr. Roux,
History of England and Normandy, Vol. II...... 1

Ingulph’s Chronicle........... BN 1

Theorodet and Evagrius ........ eveerestesssacenniases 1

Mudie's British Birds, Vols. I and II ............ 2

Dante, by Wright, illustrated by Flaxman ...... 1

Tasso, by Wiflin, 32 Platesiis  crveresscensens 1

Journal of the Royal Geographical Soclct), “\

with Maps, Vol. 23.. . N
General Index to Second Tcn Volumes 1 hz:;;she chc:}x,-
Quarterly Journal of the Geological Socicty, ) D ‘

Nov. 1, 1858, Vol. IX., P. 4, No. 36.......... 1| Rowserr.
Do., h.brum‘)l 1854, Vol. \ P. 1, No. 87... 1
Statistics of the United Statcs Census, 1850, ]

1022 PaEES.ctuiiatt vieitrirn e e e s 1
History, Condition, and Position of the Indian Hon. J. Brop-

Tribes of the United States, Parts 1, 5, and L LBaD, mer A
4, by H. R. Schoolcraft, LL.D., illustrated... 3 H‘ \’ r o
Patent Office Report, Part 1, 1853, Mechanics. 1 - AARMOUER.
Report of the Superintendent of the United
St: 23 Coast Survey, 1852....ciiceeeriiiienenras 1)

The Dritannia and Conway Tubular Bndgcs }R. STEPHENSON,

to

E. Clark, Vols. L. and 1L, 1850....... per Sir C.
Plates to do ................................ e 1 Roxey.

Annual Report of 0. 8. and H. Railway......... 1 Direcrors.
Narrative of Failure to Establish a \hhtary

Asylum, &e., by Major Lachlan... eeeneeeee 1 Major Lacurax.

rade N a- .

i 1853, Laliamontary 11{53533?.‘? oo 1} Hon. W. B. Ro-
Geological Report of Canada, 1852-33... .. 1) Bixsox, M.P.T.
Hayes’ Book of Dritish Birds... cesseneesesee 1 Mr. Hore
Trade and Navigation Reports, 1800 nnd 180 2 Hon. W. B. Ro-

pINsox, M.P.P.

Maps.
British Provinces of North America, 1776...... 1 Capt. Lerroy.
Museum,

Geological Specimens from Lakes Huron & Simcoe Capt. WALKkER
Minerals and Fossils from Ircland, Isle of BMan,

and Cansda.....icieeieerenencsanrieeasesesensones e vesaee T. W. Hx:r'mlcx.
Indian Relics....... e eeeeesiiiestetiissareetaisenrsresroee Dr.Ricuarpsox
Conch Shell from Fishing Island, Lake Iuron...... S. FLEMING.

Mineral resembling Coal, from the Island of Barba-

does, and some Minerals from Tar Spnng in

8ame Island.ceeeeceiiiinniniicinniiiieinanreanesaeceseee Dr. BovELL.
Ornithorhyncus from Austraho. M. S. Barpwix.
Numerous Indian Remains—Specimens of Fossils

and Mineralogy. .. veveeernnncnrenies crveneesesannananns Rev. G. BeLr.
Bituminous Shale from Scotland, and two smalil

Bottles containing Ashes . .c.ivveiieeieiiienenns . Prof. Cmaryaxs.
Gco]ogncal and Mineral Spccxmens from Sault Stc

MATIC.uscieveeuresereercreenrennsrsnesisseenenasenns . A. Mackixrosn.

Building Site for the Canadian Institute.

Lot for Building on George Street.eeeoeveieneviaeeeeee Go Wo ALLAN.

The Council have to call the attention of the Institute to their tenure
of the present commodious rooms they now occupy, with the consent of
the Government. The probability of their being required for other
purposes, demands the carly attention of their successors. As yet no
steps have been taken to acquire a permanent abede for the property
of the Institute, or for their ordinary meetings, in case of a sudden
removal being necessary. The Council, however, are enabled with
much satisfaction to state, that tho subject of a building has been
divested of much pecuniary difficulty through the generosity of ono of
their members. The Instituto is already aware of tho munificent gift
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by G. W. \llan, Fsq, of tho nccessary ground, situated on George
Street, as a site for a permanent building, and the Council beg leave
to call the early attention of their successors to this important subject.

The Council have much pleasure in presenting their finansial state-
ment for the past year. Tho prospects of the Suciety in this important
particular are very encouraging, and the subjuined sheot oxhibits a
balance in favour of the Institute of £313 6s. 10d. In this estimato
the usual annual grant of £230 for the current year is included, but
not that of £100, hitherto received by the Toronto Athweeneum, and
which with other sources of income of that Society, will bo transferred
to the Institute, upon the completion of the arrangements for the
amalgamation of botli Socictios.

FINANCIAL STATEMENT FOR THE YEAR ENDING 30rnt
NOVEMBER, 1834.

Dr, £ s d

To Cash paid on Account of Publication of Jowrnal ...... 280 1 8

Sundries on Acconnt of InstitutC..ceeeeeeerenrneenneennnnn. 8011 1

LALrAry EXPERSCS o vevees vevrarie o eenereses seraeennnane 6919 2

To Balance due \Iaclclr on Account of Joum-xl 3B 1 2

“ ¢ Scobic’s Estate 6 do. 53 14 4

. “  AUIL Armour ¢ Library 2 8 9

o “  Qgilvie... U | T

" “  Cumings & “e]ls cere sees serenieneee 0 18 6

¢ ¢ Beckett & Co. vviiniiviiiniiiiiiiciserineee. 4

o “  Reader for Journnl 5 0 0

. “  Assistant Secretary’s Salary ... w 1200

Balance..cveeeerene e eoeeenns veee 343 6 10

£921 9 6

Cr. £ s d

Balance from year 1833 «.cieviiiiiiiiiinerieionisinrenesneennee,. 191 17 0
B Cash for Sale of Jourml.. oo vervneneee £4T 0 0

Y o MOmbers e fal 1 3 } 811 8

4 from Harbor Comlmssnoncrs [TRPORRTRRRTRRIES Ls S | B ¢

“ due on Account of Journal ....... £31 10 0O .

s Arrears of Members..oowiveeaee. 87 17 6 } RERU

4 duc for Nos. of Vol. 111. delivered.....ccceuvvveeeee 26 13 9

“ Government Grante..vec e ivcecreeeeennaeresnsosccsen ooe 2

£921 9 6

The Report was adopted unanimounsly.

The following donations were announced :—

From A. H. Arnour—The Census of Canada for 1851-52; also
a Volume of Scieatific Tracts.

Erom Capt. J. M. Lrrroy, R.A.—Hand-Book for Ficld Ser-
vice, by Captain J. II. Lefroy, R.A

The thanks of tho Institute were ordered to be given to those gen-
tlemen for their respective donations,

A motion to change the day of meeting from Saturday to Tuesday,
with & view to accommodate non-resident members, was brought for-
ward by Professor Hind.

Resolved—That the present day of meeting be retained.

A motion to introduce certain nlterations in paragraph No. 2, section
b, of the Regulations of the Institute, with a view to introduce unifor-
mity in the financial year of the Institute and of the Journal, was
brought forward by Mr. Armour.

Resolved—That Mr. Armour’s suggestionsbereferred to the Council,
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The votes for office-bearers and members of Cuuncil were collected,
and Messrs, Thomas Ridout and T. J. Rubertsuu appuinted Scrutinecrs
by tho Chairman.

I'rof. Bouvell read a paper * On some specimens obtained from Rico
Lake and the Humber River,” illustrating his descriptiuns with mi-
cruscupical preparativns of tho specimens of anumal and vegetablo lifo
which formed the subject of the paper.

Prof. Bovell also made some remarks upon the + Respiratory Urgans
of the Lobster,” and ¢ Somo peculiarities in the resophagus of the
Bear.” Injected specimens of parts of the dufferent organs described
were laid upon the table, together with a very beautiful Plumatella
from Rice Lake.

The Scratinecrs delivered their report to the Chairman, who an-
nounced the names of the following gentlemen as office-bearers and
members of Council for the year 18566

Presitent :
The 110N, SIR JOIN BEVERLY ROBINSON, Barr.
st Ve Presivent—Profussor D, WILSON, LL.D.
Secont Pice-Presivent—G. W, ALLAN.

Carrespoading Seeeetarp—T. HENNING. Seevetarp~F. W, CUMBERLAND,
Treasurer—J. STEVENSON. Curator—Professor 1. J, CeIAPMAN.
Ribrarian~SANDFORD FLEMING.
flembers of Counal:

Professor CHERRIMAN,
A. BRUNEL.

Profowor BOVELLL.
§. B. HARMAN,

I'rofessor CROFT.
Profissor HIND.

Alphabcetical List of Membexs of the Canadian Institutes

Names. Residence.
Adamson, Rev. W. A, D.D. .... Quebec, C.E.
Allan, G. W, .ciieenennne sessenesesss Toronto, C.W., Moss Park.
Andrew, Professor W. ... Montreal, C.E.
Armour, A. H. ... 'l‘oxonto C.W.,, Wellington St.
Armstrong, W. vee “  Queen ¢
Arnold, John ..ccviiveen. “ “  Teter ¢
Badglc), Prof. F., .\I D. . “ “ Bay ¢
Baker, Hugh C. ..... . Hamilton, ¢
Baldwin, Hon. Robt .. Spadina, ncar Toronto, C.W.
Bnldwm, W. W s Oakridges, C.W.

Spadina, near Toronto, C.W.
... Mashquoteh, near Toronto, C. W.
... Toronto, C.W. Duke Street.

Baldwin, Robt., Junr. ...
Baldwin, W. A. ............
Baldwin, Maurice S. .

Barclay, Rev. J... . *  Wellington St.
Barron, F. W, ............ . “ « U.C. College.
Bartlett, Rev. T. H. M.. ... Kingston, ¢

Battersby, Leslie.......... ... Toronto, <«

Beaven, J. F. ..... .. London, ¢«

Beaven, E. Weociiiiiiiniennnan. .. Toronto, ¢  Trinity College.
Beard, Charles ........... .... .. Woodstock, ¢

Becher, H. C. R. .. «.. London, ¢«

Bell, Rev. Andrew .. . LI’Orignal, <«

Bell, Rev. George .. . Simcoc, o

Bennett, H. ...... . Toronto, ¢

Bernard, L...cooveeniinane. ... Barrie, ¢

Bcthunc, Prof. N \I D . Toronto, ¢ Richmond St.
Billings, E. «...ceet ... Bytown, ¢

Bird, James......... . Peterboro,”

Blackic, John ... Danville, C.E.

Black, James ... Ayr, C.W.

Blake, E. D. ...... Toronto, ¢  Bay Streel:
Bleasdell, Rev. W. .. Treaton, ¢

Bogert, J. J. ...... . Toronto, ¢  Trinity College.
Boomer, A. K.... i ¢ Bay Street,
Boulton, W. S. ........ « ¢t John Street.
Boulton, Hon. H. ;A .- “ ' Wellington St.
Bovell, Prof. James, M.D., .ccceuee (T t  St. George's Sq.
Bristow, Arthur ceeceiciernennes voeee. Weston, “

Brondgeest, J. T. cvveeiens ceee e Toronto, **  Yorkeille.
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Brown, Geo., (M.P.P.) .. Toronto, C.W. Church Street.

Brown, Jnmcs ............ #  Pcter Street.

Brown, Philip... .- . b L

. Montreal, C.E.

Browne, Gcorgc .
... Thorold, C.W.

Brown, John .......

Browne, J. O. cooucevntiirnninnnnrenses Toronto, *  York Street.
Brunel, Alfred o ¢« Bond ¢
Brunskill, Thos. .... o ¢ Shuter ¢
Buchan, David ..... “ % Yorkville.
Buckland, Prof. G.....c..... . s ¢ Park Lane.
Burke, J. N. coovnvievcirnnenne Stanfold, C.E.

Burnet, Rev. R. . er Hamllton, C.W.

Burwcll Lowis .ccoverenne v... Brantford, ¢

Cnmeron, Peter wecveoenns
Cameron, J. M, A. .....
Cameron, Hon. Malcolm

... Toronto, ¢
e ¢ ¢« Canada Co. Office.
.eeo PortSarnia, ¢

Cameron, John ....:.... ... Toronto, * Wellington Street.
Cameron, Hon. J. H. .ccvceeue & ¢« The Mecadows.
Cameron, Hector......... verese . “ “« ‘Toronto Street,
Cameron, Col. K. ... ... Beaverton, *¢
Campbell, Major T. E., eeo St. Hilaire, C.E.
Gampbell, E. C. ..cccvnnenenn ..o Niagara, C.VW.
Campbell, W, ..cciiiiacennienns vee. Quebec, C.E.
Carruthers, F. F. .o.ooiicennnnncnne, Toronto, C.W, Ann Street.

(X3 4

Casley, F. M. .......

Chapman, Prof. E..... ¢ ¢ Yorkville.
Cherriman, Prof. J. B, s ¢ Qbservatory.
Chewitt, W. C,, M.D..... € ‘¢  York Street.
Clarke, Dr. E......... . “ *  Gen. Hospital.
Clark, John.. . Port Dalhousie, C.VW.

Connor, Skeﬂingwn, L L B Toronto, C.W., Bay Street.
Copp, W. W. cricrienniiienens “ ¢ Richimond Street.

Cortlandt, . N.. Snmcoc, Norfolk, C.W.

Cotton, Jnmes ....... . Toronto, C.W., Church Street.

Craigic, Doctor W. . . Hamilton, ¢

Crawford, D. .ceccecierecenrcaccnnvenses Toronto, ¢  Jarvis Street.
. Quebac, C.E.

Crease, Lieut,, Royal Engmeera

Croft, Prof. H. '.loronw C.W., Yorkville.

Cromblc, ) - (RPN s George ¢
Crooks, Adam..... Toronto, ¢  King “
Cull, E. L. .......... o o

Cumberland, F. W... ¢ *  Duke “
Dartnoll, B. T wvueeeennnncieisnnnnns Toronto, C.\¥., Peter Street.

Dartnell, G. H. ...

Davies, W. H. R. Montreal, C.E.

Davies, H. ..... .. Toronto, C.W., Trinity College.
De Blaqmore, Hon. P. B. vuuvvevonoen Toronto, “  Yorkville,
Deanis, J. S. . . ¢ ¢ King Street.
Denison, R. L .......... «. Toronto, ¢  Dundas Street.
Deslandes, ¥. F. C. .. New York, U.S.

Devine, Thomas «c.eeevenenns «.e Quebec, C.E.

Dexter, Armory .. ... Cobourg, C:W.

Dick, Captain T...... ... Toronto, ¢ Queen St. West.

... Pakenham, C.W.
. St. Catherines, C.W.
Toronto C.W., York Street.
“ Gcrrard Street.
“ ¢ Adelaide Street.

Dickson, Andrew ..
Donaldson, Capt. W. .
Draper, Hon. Justice .......
Drummond, A.
Duggan, Geo. Junr. ..

..........

Duggan, John........... st “  Bay Street.
Ellis, J. E. ¢ ¢ King Street.
Elhs, Joseph “ “  Queen Street.
Ellis, Jobn ..coevuniivereniiernneenaenns « ¢ King Street.
Ermatinger, James.. .. Stoney Creek, C.W.
Esten, J. H. ...... Toronto, C W » St. George’s Sq.
Ewart, John, JUDr, ..covccorrensenne longo Street.
Farley, James...ccccoeerenrueensaoniones St. Thomas, ¢
Farmer, A. A.ccieeeieenriinnnenrannienne Woodstock, ¢
Ferrie, Robert (M P P ) ..... Doon, “
Fitzgerald, W. W, . cciciiciiinnnnnne Toronto, *  Adelaido Street.
Fitzgerald, W. J. wevcineeniiianenee ¢ “  Wellington St.
Fitzgibbon, C.......... “ ¢ John Street.

4 “  Victoria Street.

Fleming, 8.....
Flesher, W. K.
Forneri, R. .......
Forrest, J. W... ceerenee
Fowler, chry

.. Artimesia, ¢
veesees Toronto, ¢
vee. Hamilton; ¢

.s Toronto, ¢ Wellingioa 3t
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Frecland, Pntrick ..................... Toronto, C.W. Church Strect.

French, D. 0. .evnaee " #  Day Strect.

Fripp, H. G. R ...... . “ ¢ Yonge Strect.

Gibbard, William .... Barrio, 4]

Gibb, Doctor G. D...... +e.. London, England,

.. York Mills, C.W.

Gibson, David ...
.. Toronto, “

Good, James Yongo Street.

Grahame, W. R. . o “ Richmond St.
Grant, John..coeviinnnnee .. Whitby, ¢

Grasett, Rev. I J....... .... Toronto; ¢ Adelnide Street.
Gray, Rev. J. veeveennniee +ees Orillin, ¢

Gregory, T. C.  «ooeeiuee ... Windsor, 4

Gzowski, C. S, ........ .. Toronto, ¢ Elm Street.
Hagarty, J. 1. . “ ¢ William Street.
Hale, W, D.iivirves coranns voe seennes Port Stanley, ¢

. Toronto, .
.. Montreal, C.E.
Peterboro, C.W.
.... Toronto, ‘*

Hallan. S. W vone
Hall, Dr, A.
Hall, James
Hallowell, Dr. W.

Duke Street.

1ancock, E. C. . [ s Jarvis Street.
Hanvey, Daniel ..ooieeeiiiisionnnnee St. Thomas, *¢

Harman, 8. B..ovviinieeineicriennenne Toronto, C.W., St. Geor'ge’s Sqr.
Harrington, John ...... ¢ King Street.

Harrison, Hon. S. B.... ¢ +  Dundas Street.

Harington, T. D. .
Harris, John F. J...
Harris, T. D.
Hawkins, W,
Haycock, T. l{

. Quebee, C.E.
. London, C.W.
. Toronto, C.W., Duke Street.
¢ King Street West,
Chlppcwa,“
. London, ¢

-

Herrick, T. W, weiveeee .

Herrick, Doctor George...... ... Toronto, ¢  Church Street,

chmng, Thomas ......... . “ ¢ Queen Street.
[ s Yorkville.

Ieward, W. B.

}{eyden, ) PO ’ “

Heyden, L., Junior . “ o

Iling, Prof. H. Y. s «  Spadina Avenue,
llincks, Hon., ancis .. Quebee, C.E.

Hincks, Rev. Prof. W. ..... .. Toronto, C.W. Yorkville.
Hirschfilder, J. weeiiieerenne “ s .

Hodder, Prof. E. M. ........ ... Toronto, ¢ Queen Streot.
Hodgins, J. G, «..cuaeee “ «  Education Office.

Hodgins, Thos.
Holwell, W. A, ...
Holland, John........
Holland, G. B.
Hood, Andrew..
l{oughton, E. ..
Howard, J. G...
Howard, J. S......
Hutcheson, Jolm

Jacques, John...

.- Quebec, C.E-
... Toronto, C.W., King Street.
(13 13 13

. Dannville, ¢

.. Port Stanley, C W
. Toronto,

[N é“
13 [13
[13 [13

King Street.
Gerrard Street.
Church St.
Front Street.

Jamicson, W. M. ...... “ « King Street.

Jarvis, C. H. ccovrvneeciecnniinioenennes Hamiltor, o

Jones, W..... ... Port Staniey, C.W.

Jones, E. R, . ... Chatham, s

Irving, Rev. Prof G C. revereernes Toronto, ¢ Trin. College.
Joseph, J. G. .coenrnniiieriiinianeniene o * King Street.

Keefer, Samuel cooooecesenrcessennn Montreal, C.E.

Keefer, Thomas .. (L o

Kingston, Dr. WHoorooeerr s sreseenns “ ¢

Lachlan, Major R. wccoeeeeeenicecnannee « i

.. Peterboro, C.W.

... Guclph, o

... London, o
.. Montreal, C.E.

Langton, John, (\I P, P )
Lawson, Walter «.......
Lawrason, L. ........
Leach, Rev. Dr. W T.
Lefroy, Capt. J. I, R. Amllcry Woolwich, England

Lowis, Rice ..iccoereeierenceeicennsnns .+ Toronto, C.W., King Street.
‘Logan, W. E. (F.R.S.)... ... Montreal, C.E

Lowe, Toronto C. W Wellington Street.
Macaulay, J. J. .. ¢« Carlton Street.
Macdonell, D. ...... . # ¢  Yonge Street.
Mack, Doctor T. ... St. Catherines, C.W.

Mackenzie, II. M. tereseeaeenceses Guelph, C.W.

Macklem, Doctes TLyu1as C.oveeereee Chippewa.

AL nl\.l‘ S. S, ttrerecercrcnncrssanses “

Maclear, Thomas . «wee.. Toronto, C.W., King Street.
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Names. Residence.
Mnemeckin, Rev. H. ..... .
Major, Johtuivenrieevvrisresrsennnnnns ‘Toronto, C.W., City Bank.

. Hamilton, ¢

Masson, John .
.. Toronto.

Mayer, 'S. D. ... Adelnide Street.

Meredith, E. A, wevevenninrciereesenee Qucbee, C.E,

Mitchell, John  .e.oceviiveeninunecnenne Montreal, C.E.

Mobcrly, Walteruee oo ceineenernnenenee Torouto, C.W., Church Ttrect.
Moffatt, Lewis...... “ * Yonge Street.
Moore, Jobn ... R s ¢ East Market St.
Morrison, J. C., (\I P.D. ).. ..... . .

Mowat, 0. ... canraseienieans ¢ ¢ Church Street.

«. Belleville.

. Toronto, ¢ Joln Street.
M<Caltum, A.. " s ¢ Model School.
I‘Cullum, James, B R Uxbridge,
M‘Caul, Rev. John, L. L D. weeeeees Toronto, ¢
M Clar) William .. vessresonenss London, ¢

Murncy, Edward 11
Mueray, ILW. M ..

Cariton Stroct.

M‘Dona\d, DONANL .. oo es e oen e Toronto, ¢ Queen Street.
MDonell, Alex. cieeecernnnsenceesoonne Hamilton, ¢

MGill, Hon. Peter..enenieicensnenes Montreat, C.E.

M Gregor, C.oJe civrreperiiecnninninnen, Elora, C.W,

M¢Kerras, Rev. J !{
MNab, Jobn .
M‘Phxlhps,

. Darlington, €.W.
.. Torounto, ¢ Church Street.
.. Richmond Hill, C.W.

[‘Queen, TPROS. vevenesemnor e e oon Goderich, C.W.
Netting, George ..cecvvviseeericanenne Toronto, < King Strect.
Newton, Doctor J. 8. ceveeeeeeeniverens Sault St. Mary, U.S.
Nicol, Doctor W. B. ... ««.. Toronto, C.W., Adelaide Street.
Noble, Licut. A,, RL Arhllery ...... Quebee, C.E.
Northeote, Ilenry ceeseeoreresnsone Toronto, C.W,, King Street.
O'Brien, E. G... ceee sresnees L ’I‘oronto Strect.

O'Bricn, W..
O'Bricen, L. R..

.. Barrie, «

. Toronto ¢ Church Street.

Orchard, T. C. ...... [ u ¢ Froat Street.
Page, John ccvvevienns ceseeeee Quebee, C.E. b
Palmer, E. J. . - Toronto, C.W, Kmo Strect.
Pardey, W. 1 A il

Parry, Rev. Prof. E., St. John ...... s s 'l‘nmty College.
Parkes, Vincent ....... cerercesssecseees Toronto, C.W., Adclaide Strect.
Parr, Richard...... .. Chatham,

. Toronto, ¢ King Strect.
« ¢ John Street.

Psssmoro, F.F. ...
Patrick, Alfred
Pel, J.E. ..
Permm, P SR
Perkins, Frcdcnck .
Philtbrick, Prof. C. J.
Phillips, T. D. .
Piper, Hiram . .
Primrose, Doctor I-'mncns
Prosser, T. C..
Pyper, W. .
Read, D. B. ....
Reckie, James....
Reid, Rev, W...
chme, Ales. .
Richardson, J. l{ \I D

. e ¢t King Street.
oo Tecumseth ¢
.. Toronto, ¢ Peter Strect
(L s Yarkville,
“ ¢ Trinity College.
¢ “ Yonge Street.
¢ ¢ Wellington Street.
. Bolton, Albion, C.W.

.......

“ ¢ Queen Street,

«eee Quebee, C.E.,
.... Toronto, C.W., Front Street.
... Montreal, C.E.,

. Toronto C.W. , Bay Strect.

Richards, Hon. Justice ...... “ )onge Street.
Ridout, Thomas ..c.ceecerericerirannnes “ 4 Bay Street.
Ridout, G. P,. wuv wuee s +  King Street.

o ¢« Maria Street.

. Bank of Upper Canada, Quebce.
.. Toronto, C.W., William Street.

Ridont, Charles .
Ridout, Charles .
Robarts, T. P.....
Roberts, D. ........
Robertson, T. J..
Rubins, S. P.

13 1

. veeereses Brantford, ¢
Robxmon, Hon W B 1 P P.) ... Toronto, C.W., Duke Street.
Robinson, IHon. Sir J. B., Bart.,

Chief JUStic, veceresessecccssseancnne “ é
Robinson, W. e ... Norwich, ¢
Robinson, Chnstophcr . «.. Toronto, ¢
Robinson, J. Lukin . “ ¢ Peter Street.

Beverly House.

Beverly House.

Ross, James (M.P.D. ) ...... Bellovillo «

Rothwell, Richard ...ccovevveeenennnnee Toronto, ¢

Rowsell, Henry ...... « “  York Strect.
Rubldge, ) R PPN Quebec, C.E.,

~ Toronto, C.W., Bay Street.

Rutherford, F. H .

. Toronto, C.W, \\ellmgton Street.

Wellington Street.
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Numes.
Ruttan, Henry v
Ryerson, Rev. Doctor ]-
Rykert, G. Z. .
Rykert, A. B weceeee
Sabine, Col. E, R Aru ¢ y .........
Salter, A. P ... .
St. George, H. Q
Sanggster, John H. .
Savigny, H. P. ...
Scadding, Rev. Doctor ll
Schofield, M. C ......................
Scholefield, C. K -
~Schireiber, Collmgwood
Sears, S. B..........
Shanly, Whlter
Shanly, Francis
Shier, John ... cicnne
Simons, To M.cveeenee
Simpson, A. W,
Sladden, W.... ceveeees
Small, Rev. J. W, ...

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

. TorontO, C.Ww.
“ (1}

.. Chatham, ¢
.. Toronto, ¢
"

o Whithy,
... Hamilton, ¢

.. Toronto, «
[13
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.. Cobourg, C.W.
«oees Toronto, ¢

.. St. Catherines, C.W,
.. Tovonto, ¢

Victoria Street.

Trinity Colloge.
Woolwich, Eugland.

.. Chatham, C.W,

Onkridges, <

vees Hamilton, ¢
««... Barrie, o
. Toronto, [

U. C, College.
Berlin, Waterloo., C.W.

hmg Street.
Eimsley House.

Wellington Street.
‘  DBay Street.

Cobourg, *
ClLurch Street.
s Queen Street.

Small, Jas. C. ...... . “ ‘  Front Street.
Small, Dr. John . “ ¢ Duke Strect,

Small, Jos. C. . .. Collingwood Harbour, C. W.

Smallwood Doctor Charlcs oo Isle Jesus, C, E.

Smith, Willinm  .oveiieienniennes .. Otterville, Oxford, C. W.

Smith, Rev. Prof. J. M.

Spratt, Robert...
Spreull, Samuel ..
Stark, David .......
Stephcnson, Robert (M. P. )
Stevengon, James
Stewart, G A,
Stewart, Chas.....
Storm, W. G. ....
Strathy, G. W.
Street, R. P.
Street, T. C.

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

P R LR P TRy TR PYY R TN

Toronto, TthE“l.{c\ Lord Blsbop of Torunto, C. W.,

.. Trenton, ¢

. Toronto, ¢
“§

Thibodo, A. J. (M.B)...
Thomas, W..
Thomas, C. P..
Thomas, G. ...
Thomson, E. W
Thomson, C. E. ....
Thomson, John ....
Torney, Hugh.......
Turner, C. Il .....
Turner, Loftus ..
Turner, H. (M. D.
Unwin, Charles .
Ure, G.P..
Valentine, J. S
Vankouglmet, P. \I
Vidal, Alex...
W a]sh F. L.....
\Valsh, 1. W......
Walsh, Robt.
\Va]ker, E A
Weatherly, qut.
Weir, Rev. Pref. G. .
Weller, W. Hovooeeens
Wells, Robt. ...
Wells, R. M. .....
Whitney, F. A, ........
Whitney, J. W, G. ...
Whittemore, E. F. ....
Whitwell, Rev R.
Widder, Fred'k. .
Williamson, Rev 1’rof
Wilkinson, J. A...
Wilkes, G. S. . .
Wilson, Prof. D LL D .

.....

\hlson George .

".' Montreal, C. E.
. England.
.. Toronto, C. W. Bank of Montreal,

. Toronto, ¢
(13

.. Niagara, «

.. Sarnia, ¢
. Simcoe, ¢

. Plnhpsburg, C.E.
. Toronto, C. W. Lyndhurst.
.... Kipngston, *
... Sandwich, ¢
... Brantford,
.. Toronto

.. Kingston, C. W. Quccn’s College.
Sootheran, G. H coiveiiiieiivnnnnrnne,
Spragge, Ion. J. G. (Vnce Cbnn r)

Toronto, ¢ Yorkville,
“ ¢ Portland Street.
s ¢ Jarvis Street,
6 (14

Yongo Street.

Port Hope. ¢

£
a s

Bong Street,

Gore Bank, Hamilton, C. W,

. Niagara }nlls
Front Street.

Church Street.

[ ‘! €

Chatham, ¢
«ess York Township, C. W.
'I‘oronto, C. W., Trinity College.

“ ng Street.

[ (13

... England.

. Toronto, C. W.

. Galt, o

.. Toronto, *
(9

“  Terauley Street.

Toronto, * Wellington Strect.

¢ "

.. Lloydtown, C. W.
. Barrie, “
. Toronto,
... Kingston,
... Cobourg, ‘¢
. Toronlo, [

«¢ Provincial In. Co,
¢+« Queen’s College.

Park Lane.
¢ King Streot.
¢ Torpngo §treet.

[ &

-

-

[ .

Bay Street.
Queen’s College,

Yorksille,
New York, '



140 PROCEEDINGS OF THE CANADIAN INSTITUTE.

Woodruft, 8. D. ...
Workman, Dr. B.
Workman, Doctor Jos. ...

ve.e St Catharines, C. .
.. Montreal, C.LE.
veeee Toronto, C.W,

Worthington, Thomas....ouveierenes Wellington, I, L. District, C. W,
Worthington, Jobn coeieecieeesennnneee Toreuty, C. W,, Temperance St.
Worts, J. Goverernnnn [0 s Frout Street.

Wright, James . s City B'k. Church St.
Wyllie, G. B. ...... v ereeeeneans ‘ *¢  King Street.

HONORARY MEMBERS, 4.

Lefroy, Capt. J. H.; R.A., F.R.S. Sabine, Col. E.; R.A., F.R.S, &e.
Logan, W. E.; F.R.S.. and Q.S.  Steplienson, Robert (M.1%.)

LIFE MEMBERS, Q.

Cayley, F. M.

Cotton, James
Duggan, George, Junr.
Duggan, John
Herrick, Doctor G.

Hincks, Hon. F.
Ilatcheson, John
Parkes, Vincent

Vankoughnet, 1%, M.

JUNIOR MRMBERS,

Baldwin, Robert
Baldwin, M. S.
Battersby, Leslie
Beaven, T. F.
Beaven, J. W.
Bogert, J. J.
Crombie, E. M.
Dartnell, G. H.
Davics, H.

Murney, E. H.

Murray, H. W. M.

MeGregor. C. J.
Northeote, Henry
“illips, T. D.
Ridout, Charles
Ridout, Charles
Rothwell, Richard
Rykert, A. E.

Esten, J. II.
Fitzgerald, W. W,
Forueri, R.
Hallan, S. W.
Hegden, L. Junr,
Macklem, S. S.
Mayer, S. D.

Simpson, A. W,
Thomas, C. I'.
Torney, Hugh
Turner, Loftus
Wells, R, M,
Wright, James

Honorary Members...ociesveecenns e vesnntennsnecnenns 4
Lifo Members ......... 9
Members. coovveceee .. 3806
Junior Members..ceeeceeenenese wee 31

Total oo iiriunieinics corennces coenrennennnes conecse seenee 300

JAMES JOHNSTON,
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Toronto, 31st Dacember, 1854. Canadian Institute.

Ertract from the Report of the Parliamentary Commiltee on the applica-
tion of the Council of the Canadian Institute for encouragement n the
publicat.on of the Canadian Journal.

The joint Committee of the Legislative Council and the Legislative
Assembly, for the mansgement and direction of the Library of
Parlinment,

Beg leave to present a Third Report.

¢ The Council of the Canadian Institute Jiave made application to the
Committee for some pecuniary assistance in the publication of their
Journal, which is a monthly periodical devoted to the diffusion of
Scientificand Literaryinformation, chiefly connected with the progress of
Science and Art in this Province. It also servesasamedium for the pub-
lication of such papersof interest,on topics of Provincialconcern, as may
be read before the Institute, and is a record of the proceedings of thot
steadily improving and uscful Society. By a recent arrangement, the
proceedings of the Literary and Historical Society of Quebcee, are also
given in this Journal. Viowing it asa vehicle for the dissemination
of accurate and practical knowledge on topics of great and increasing
jmportance in this country, and a3 & means of collecting information
regarding the mincral resources and manufacturing skill of Canada,
which may tend to advance our interests abroad, the Committee have
unanimonsly agreed to recommend that sixty copies of the Journal be
subscribed for, from its commencement, and for the future, until fur-
ther orders. Theso copies, they suggest, should be circulnted, in the
proportions of 36 in Upper Canada, and 24 in Lower Canada, smong
Mechanics’ Institutes, Colleges and Schools, and they ere now in cor-
respondenco with the Editor, in order to ascertain in what localities
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the circulation of the Journal could be increased so ns best to forward
tho interests of the publication, and to meet the views of the Committee
for the benefit of those to whom they would desire to have it rent.
Having ascertained these particulaiy, and obtaindd the sanction of the
House to their recommendation, they will divect the cupics subserited
for to be dispatched direct from the office of the journal to their res-
pective destinations

Extract from the Third Report of the Joint Library Committee pre-
sented to the Legislative Assembly, and coucuired in by that House,
on Monday the 18th December, 1854, having been previously present-
ed to the Legislative Council, and concurred in by that Huncrable

Body.
(Signed) ALPHEUS TODD,
Sceretary Library Conumittee.

Scheme of distribution of the ¢ Canadian Journal” Ly order of the
Parliamentary Library Committee.

The Committee of the Library of Parliament being desirous that the
distribution of sixty copies of the * Canadian Journal” placed at their
disposal by the concurrence of the Legislature in the foregoing report,
should not interfere with the present circulation of the Journal, and
having ascertained from the Editor the names of thosc Institutions
and Public Bodies who are cither subscribers or receive the journal
free, have decided upon the following scheme of distribution of thirty-
six copies in Upper Canada, and twenty-four in Lower Canada.

Scheme of distribution of thirty-siz cepies of the ¢ Canadian Jcurnal”
in Upper Canada:—

1 Mechanics’ Institute.....coveeniienieiinninne Kingston.
2 “ LU ... JIamilton.
3 u“ ‘e ... Bellesille.
o4 “ (L ... Brockville.
b o “oo. ....Cobourg.
6 “ e, ....Perth,
7 o e, ....Picton
8 o “o ....Guelph.
9 ¢ oL ....St. Thomas.
10 ¢ “ . ....Brantford.
11 € “ .St. Catharines.
12 “ ¢ .Goderich,
13w LU ... Whitby,
14 s LR ....Simcoc.
16 « o, ....County of Peel.
16 “ “oo, ....Port Sarnia.
17 s “ «...Chatham.
18 o oo .County of Halton.
19 ¢ 4 .County of Ontario.
20 6« e ....Port Hope.
21 s LN ... Stratford.
12 o Y e ....Peterborough.
23 s i sreeeen ....Renfrew.
24 o S, . «ee.C. ¢f Perth (Mitchell.)
25 ¢ [ .Berlin,
26 o “ o .Fonthill,
a . s ....Dundas.
28 i LU ....0akville.
29 « “. .... Waterdown.
30 “ e ....Bytown.
31 “ AR ....Huron(Lib’y. Asso’n.)
32 Saint Michael’s College..... ... Toronto.

38 Upper Canada College .. ...Toronte,
34 Victoria College .......... ....Cobourg.
36 Queen’s College ........ ....Kingsten.

36 Regiopolis College ....ccoveeereeniinnenenn.. Kingston.

Seheme of Dustribution of Twenty-four Copus of the ¢ Cunadian
Journal” in Lower Canada :~—

1. Université Laval,...... ves secnasaes senven veseen trenes Quebec.

2. MacGill College,....... ...Montreal.

3. Mechanics’ Institute...ocevurnaneeniesnreraans .....Quebec.

4. L S rereeareennsosesasen ssnes sveese MoNtreal,

5. ¢ e rerteeensesseenaeessese seeens Three Rivers,



. Mcchanics’ Instituto . veeeee veveeranena.
7 ‘- 3

8. Nautical College.......
9. Cunadian Institute...
10. Canadian Institute.
11, National Institute....
12, Mechanics’ Institute
13, s ‘.
14, Bishop's Coll ge,.on.n..n....
15. College at Si. Hyacinthe,
16. Shefford Academy.

17, Stanstead Academy.,

18. Sherbrook Acndemy.

19. St. Francis College.

20. College at Chambly.

21, Clarenceville Academy.
22. Huntingdon Academy.
23. Masszon College at Terrcbonne.

24. High School at Durham Village, County of Missisquoi.

caeaeenes oo Berthier,
. Iberville,
...Quebec.
...Quebece,
Montreal,

Lennoxville,

vsessascissstecseinnn s

Copics of the second volume of the Canadian Journal, together with
the published numbers of the third volume, will be sent from the office
of the Institute in conformity with the foregoing «irections. We re-
gret that in consequence of the cdition of the first volumo being ex-
hausted, the very liberal and encouraglng instructions of the Library
Committeo cannot be carried out in extenso at present.  There arc now
upwards of ono hundred applications for Volume L. in the office of the
lustitute.

LITERARY AND HISTORICAL SOCIETY OF
QUEBEC.

Literary or Stated Meoting, Wednesday, 1st November.

Frederick Boxer was proposed as an Associate member.

A paper was read by Licut. A. Noble, R.A., on the mean results of
Metcorological Observations taken at Quebec during the winters of
1852 and 1853.

A paper was read by Licut. Ashe, RN, F.R.A.S,, on the Construc-
tion of a raft for rescuing persons from sinking ships,

General Monthly Mcectingy Wedncsdayy 8th November.
Frederick Boxer was clected an Associate Member of the Society.

Litcrary or Stated Mcecting, Wednesdayy 15¢th November,

Licut. Ashe, R.N., F.R.A.S., exhibited a model of the species of
raft which formed the subject of his communication to the Society on
the 8th. instant.

The peculiarities of the proposed raft, are, 1st. Its simplicity, and
consequent facility of construction. 2nd. Tts ccmponent parts being
intended to be used for other purposes on board ship, arc always at
band when required.

Wm., Antrobus Holwell read a paper describing a new species of
projectite invented by him.

A donation was announced of two specimens of papermoney in use in
the British North American Colonies of New York and Pennsylvania,
dated 1758 and 1776 respectively, presented by Wm. Antrobus Holwell.

E. A. MEREDITH, Vice-Y'resident.

ExicraTiox or 1854.—The annual report of the Commissioners of
Emigration, recently published, shows that 313,749 persons landed
in New York from foreign ports during the last year, being a consider-
able increase over the year 1853.  Of the above number 166,723 came
from Germany, 79,004 from Ircland, and 830,075 from England.

PROFESSOR EDWARD FORBES.
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Professor Ldwad Forbese

While the symputhies of Canadiang, as members of the British cm-
pire, have been Jargely excited by the events in the East, which, amid
her triumphy, involve the death of sv many men whom England can
ill afford to spate, we are startled by the losz of one no less distin-
guixhed among those who take the lead inthe sauhs of cci ntific enter-
prise. It would he unjust to the studentx of seience in Canada to
suppose that the name of Edward Forbes can be unfamiliar to them ;
though in this western provinee of the empure, his loss cannot be ex-
pected to excite that profound and mourntul regret with which its
announcement has been received by those whoso daily intercourse
with him cnabled to appreciate, not only ull he had already accom-
plished for science, but also all that was to be expated from him,

Edward Forbes was in his thirty-ninth gear, to all appearance only
on the threshold of maturity, and with his best years before him for
the elaboration of his favourite pursuits: and yet ho was already re-
cognised as prontinently distinguished among the naturalists of Europe.
and onc of the foremost in the ranks of British Palacontologists,  The
estimate of his contributions to geological rcience, conscquent on the
additions, his extensive knowledge, and fine powers of observation, in
relation to extinct and recent zoology and hutany, enabled him to make
to the natural history of geology, was abundantly proved by his elec-
tion, in 1852, to the Chair of the Geological Sucicty of London. This
honorary office, which, according to the wonted usage of scientific
societies, pertained to some of the veteran savans who had grown grey
in the service, was justly regarded as a peculiarand marked distinction,
whea conferred by such men as Lyell, De Ia Beche, Murclnson, Sedg-
wick, and Owen, on onc still little more than a youth, and who was
never destined to attain his fortieth year.

Professor Forbes was the son of a banker at Douglas, in the Isle of
Man, where his earlier years were spent, and hix studies pursued, till
he entered as a student of Edinburgh University in 1830, There it was
his good fortune to form one of a littlo band of students, whase intel-
lectual pastimes in those pleasant college days ripened, in later years,
into substantial results, Among his contemporaries at College were
Professor Goodsir, the distinguished physiologist, Professor J. Y.
Simpson, well known on this continent as the dixcoverer of the anws-
thetic properties of chilorofuorm, Professor J. 8. Blackie, the translator
of Eschylug, Dr. George Wilson, the biographer of Cavendish, Dr. S.
Brown, Dr. Lyon Playfair, Professor Day of St. Andrews, the Rev.
John Cairns, Professor Bennet of Edinburgh, and others, whose sub-
sequent contributions to science and literature have added a peculiar
interest to the retrospect of thoso who can recall the associations of
that period of student life at Edinburgh. The facilities which the

cottish capital affords to the student of science, not only by its edu-
cational institutions and peculiar social constitution—in some respects
analogous to that of the English University tuwns—but also, stillmore,
by its singular natural advantages, were promptly appreciated by Ed.
Yorbes; and he very early formed the desire of being able to take up
his permanent residence there,  In a notice of him, in one of the local
journals, ascribed to his old friend and fellow-student, Professor
Qoodsir, it is remarked :—

“When beginning his studies in Edinburgh in 1830, Mr. Forbes had
already made great advances in his favourite scientific pursuits, and to
these attainmentseie added remarkable artistic powers, and literary
acquirements of extraordinary extent in one so young. The earliest
friend he wade among bhis fellow students there, calling on lnm only a
few days after his arrival, found his rooms occupied in every corner
by geological, zoological, and botanical specimens already -~ollected in
the necighbourhood, From that time he entertained the opinion so
strikingly expressed in his last introductory lecture, that no other city
afforded so many advantages to the student of natural history as Edin-
burgh, From his various travels in Norway, Sweden,* Germany, and
Algeria, all accomplished by him while a student, he ever returned to
that city as to o home endeared to him by scientific as much as social
considerations.  On these returng, tvo, he was hailed with pleasure
by a circle of scientific, literary, and artistic friends, in cach of whose
pursuits he took the thorough interest of a fellow student, while by
all of them he was recognized as a centre of high intellect and benig-

* It may not, perhaps, be altogether superfluous to remind the
readers of the Canadian Journal that the subject of the present memoir
must not be confounded with another member of the Edinburgh scien-
tific staff, Professor Jas. D. Forbes, whose recent work on the Glaciers
of Norway has added to the reputation acquired hy previous valuable
worke,
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nart affections. While yet a stadent, hie published his first work,
¢ Malacologin Monensis,” in this he described the mollusca of his na-
tive sxland—the Isle of Man,  To the Edinburgh Student’s Aunaal of
1540 he contnbuted a paper > On the Assvaation of Mollusca on the
British Consts, considered wath reference to Pleistucene Geolugy " And
durang bus residence i Edibueglo i 181041, Le wrote and publizlhied
hix work on * British Starfishes.’ "

The name of Edward Fubes is also assodiated with one of the
vopuinr wwstitutions of Edinbaigl, which has not beon witheut its
thuence v modern Literature, 1 the Philosoplical Institution of
that city —sviienhint aunlugous to the Mechanics Juatitutes of Canada,
though there markedly distinguished froin the Schivel of Arts, which
morv hidy perfurms the functions of a People’s Coilege — Ldward Furbes
gave the fiost publicity to many of these principles and ideas, which he
subscyuently clubviated in his must valued coutributions to sdicuce.
Anmong Ins colleagues, as lecturess to the Phdusophical Tustitution of
Edinbucgh at that tune, were his felluw-stadents Mr. Goudsir, Dr.
Wilsou, and Dr. Swnucl Browu, and a greater publicity has been given
tu uther courses of lectures, such as thuse of Dr. Muir (Delta), Hugh
Midler, Ay toun, Kingsley and Ruskin, by their subzequent issue, 1 furm
or substance, from the press,

Lnn the year 1838, Sir Chatles Fellows, when travelliug in Asia Minor,
cxplored the anvent province ot Lydia, and made many nteresting
discorcnies an eelation to that countiy, of which, till then, var hnow-
ledge was almost exclusively limited to the mythic legends of Homer
and the lustutical records of Hervdotus.  The report furnizhed by Sir
Chatles Felluswa ol s discoveries in that ancient site of Greek coloni-
zation led to 4 Govermnent expedition being despatchied tu the Levant,
among the ftats of whice were the beautiful Lycian and Xanthian
marbles, now an the Biatish Museum, M. Edward Forbes was selected
as MNaturahist to this expedition, and as such was attaclied to H.M.
surveying slup Beacon, which smled for its destinativn in the spring of
1841.

e had, 10 consequence of this, an vpportunity of exploring sume of
the mwst interesting and least known parts of Asia Minor, in company
with the Reve E. T, Daniell aud Licutenant Spratt.  Mr. Daniell died
of sichness brought on by the clunate, and a similar illuess attacked
Mr. Forbus, the effects of which, there is reason to believe, he never
cutirely recovered fiom.  Suon after hus retwrn, ke published, jointly
with Mr, Spratt, an account of thaexpedition. This work, *¢Spratt’s
and Furbes s Lyas,  Lesides its contuibations to natural history, de-
taded the discuvery of many ancient Lycdian and Greek cities.  Mr.
Forues s appuintinent to the Chair of Botany in King's College, London,
tovh place, unexpectedly by him, during his absence in the East, and
not lung after, he wasappuintedscerctary and curator to the Geulogical
Suciety of Lundon.  In tlas position Lis eateuded huowledge of recent
vegetable amd ammal species, aud his remarhable acquaintance with
the Laws of theit distributivn gpatticulaaly as regardsinvertebrate ani-
malsy, became available for gencral palaontolugical research.  Here,
tuu, he was coabled to apply o geolugy that peculiar huunledge of the
cunhiivns of exastence of species, whirch Jus continual vperativas with
the dredge had disclused to him.  Itis to Jum, indeed, that we owe
the methudical use of the dredge as an instrument of rescarch in na-
tural history; tousc his own words, “ the dredge is an instrument as
valuable to a naturalist as a thermumeter to a natural philvsvpher.”
At hus anstance, the British Assvuation appeinted for suveral years a
dredging committee, charged with the duty of completing our knuw-
ledg : of marine animals, with a view to geological inyuiry.

The British assvciation for the advancement of science was a
favounite fickd of labour.  There he resumed Lis cosperation with some
ut the most distinguished among his old fellun -students, and entered into
honorable nisalry with the veterans in his faveurite pursuits.  In the
natural histury and gevlugical sections, it will be difficult indeed to
find any to supply hiz place. ¢ He was travsferred from the curator-
ship of the gevlugical suciety to the staff of Sir Henry de la Béche for
the geologieal survey of Great Britain and Ireland, in which the palie-
ontolugicaldepartment was specially conumitted to hiw. He co-operated
with his colleagues in arranging the Museum of Econumic Geology
establishiad by the guvernment in Londun, and at the sawe time licld
the lectureship of nataral Justory in the relation tu geolugy in that
wstitution.  baning his cunnectivn with the geolugival survey, besides
negessary flehd operations, he made doscriptivns and superintended the
deasong aml engraving of numervus fussil species, and contributed
many valuable memoirs on gevlugical subject . Abuut the same time
hie alro wrute, 1 cunpunction with Mr. Hanley, the compreliensive and
Leautifully illustrated lustory of - British Mollusca,” which, like hLis
earhier but uot less remarhable history of - Britizh Starfishes,” furns
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pa-t of the saluable scties of natural Listery works published by Van
Vouerst.”  The dentls of the voternn Professor Jamicson, who had filled
the chair of natural history in the Universaty of Edinburgh for upwards
of half a century, left vacant the pust which had Leen long looked for-
ward to by Jhe triends of Edward Forlies as peculiatily suited for him,
and aceordingly, by the unammous voice of the patrons, he succeeded
to a chair which scemed to promise the fulfilment of all the most
Jlierished wishes of hishfe, It alsv tiansferred him to congenial duties
precisely similar to thuse lie had alrendy so admirably fulfilled in con-
nectivn with the English Geulogical Survey, the preliminary steps
having just before been take for establishing tho Scutish museum of
econunue gevlugy nt Edinburgh. At the same timo he lvvhed upon his
removal from Lunden as an escape from many harassing duties and
clasms that sctivusly cucrvached on his time, and he spoke to his
intimate friends, as though he had for the first time succeeded to such
congemial duties as pronused to permit his reaping the fruits of all his
cathier labvurs and studies.  On his appuintment to the Edinburgh
chiair of natural Listory he at once cummenced its nvre immediate
duties, and delivered a course of lectures to o crowded class-room
during the summer terin of the past year.  Up to the time of his last
illness he was dilligently engaged in organising plans for tho extension
of the University Museum of which he was heeper; whilo the last
labours uof his pen were employed in revising the claborate paper, pre-
pared to accumpany the geulugical and palaontolugical maps for the
new edition of Johnston's ¢ Physical Atlas.”

A rccent number of the Athenmcum, published on  Saturday,
November 18th, the very day of lus death, reviewed the four parts
of tho Physical Atlas, specially nuticing the map prepared by
Professor Forbes to illustrate the distribution  of marine life. This
brief notice, thus issuing from the press at the very timo when he to
whom it referred was clusing his eye on all earthly things, and the
hand that had executed this, its last task, so well, was ¢ forgetting its
cunning,” does justice to the work. The reviewer remarks :——¢¢ the
map by Prof. E. Furbes is new to this editivn , and contains an epitome
of lus researches un the distributivn of marine animals on the surface
of the carth.  The illustrations are sclected frum the fishes, Molly =+~
and Radiata. The careful manner in which Prof. Forbes has ~ orked
vut this subject, and the important results at which he has arrived,
render it desirable that all other fun lies of animalsand plaps should,
if possible be illustrated in the same way.”

Professor Edward Forbes was a man of remarkable energy and
peiseverance, as well as of singular and varied talent, and in private
oti¢ of the moust delightful companivns. He drew with great ease and
sparit, and also with cunsiderable humour, as is shown in the comic
tal picces, appended to his - British Starfishes,” all the illustrations
of which are frum his uwn pencil.  His comic vein also found vent
not unfrequently in verse, and it was o special treat when intimate
friends were gathered tugether, pot unly tu recall the humorous records
in verse of “The Great Snuwball Riot ™ of old cullege days, when the
mulitary had to Le called vut to quell the insuburdination of the exbu-
beraut students, but to cuax frumn him some later effusion dedicated to
the ** wars of science,” the strifes of the mudern Caractacus in the
 Slurwan Feelds,” or the great battle of the ** Dudo,”” once waged so
fiercely in association sections.

These, however, were but the play ful pastines of genius, wherewith
in genial intellectual scintillations, hie showed the healthful vigour of
his mind. Edward Forbes,—as Lis old friends alone can designate
him—was pre-eminently a naturalist.  His attention had never been
caclusively dirccted tv any une of the Natural Sciences. Ile was
cyually o butanist, & zeolugist, and a geologist, frum first to last.—
With a remarkable ¢ye and tact for the discrimination of species and
the allucation of uataral groups, he combined the utmost delicacy in
the perception of Organic and Cusmical relativie.  He pussessed that
rare quahty, su remarhable in the great masters of Nitural History,
Linnacus and Cuvier, the power of availing himself of the labours of
his brethren—not, as is tuu often the case, by appropriating their
acqwisitivng, but by assuciating them voluntarily in the common
labour.  Entirely destitute of jealousy in scientific matters, he rather
crred in vverrating than in underrating the services of his friends.—
He was cunsequently as much beluved and confided in by his seniors in
science as by the youngest naturalists of his acyuaintance. We find
bim, aceordingly, in the earlier perivd of his career, taking an active
part in geological and zuolugical discussivn and publication with hiv
veteran prodecessor in the Edinburgh Chair of Natural History and
his other felluw-members of the Wernerian Suciety, at the same time
that, alung with his carly teacher, Dr. Graham, the late Professor of
Botany at Edinburgh, his friends Drs. Neill aud Gresille, and a group
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of younger mon of his own standing, ho assisted, along with Dr, Bal.
four, the present DProfessor of Botany. in founding the Edinburgh
Botanica: Socioty.

With his varied tastes and acquirements, it may readily be believed
that Fdward Forbes poasessed tho most comprehensive intellectunl
sympathics, IHence the peculiar value of his labours in the wide field
which Geology cmbraces; and hence, no less so, the keen scnse of
irreparablo loss felt by those who have enjoyed his personal friendship,
or have shared in the privileges of intellectual coiperation and rivalry.
His private conversation wag peeulinrly varied and attractive, and as
has been already hinted, when ho unbent himself among his more inti-
mate friends, ho was tho delight of the social cirele. As a public speaker,
he was graceful, lucid, snd when the subject required, and admitted
of it, cloquent, and rich in playful fancy.

Dr. Forbes' last illness manifested its carliest symptoms by a ner-
vousness, altogethe. unusual in him, when he began his course of
lectures for the present winter. When it assumed moro formidable
symptoms, he ascribed it to a roturn of the ague, which ho had caught
during his expedition to Lycin, and subscquent examination after his
death confirmed the belief that tho sceds of the disease which termi-
nated his life were sown during that period, when he underwent much
fatigue and oxposure, in his ardent pursuit of the objects for which he
had been despatched to that long-unknown region. His friend,
P'rofessor Goodsir, remarks, in referenco to hus death, when apparently
on the threshold of a new course of more concentrated lubours, and of
correspondingly higher triumphs :—+¢ His sudden death, while causing
deepest sorrow to his many friends, will be deplored by all whoe can
appreciate the additions already made to Natural History by his genius
and acqairements,and the promise of what he might have accomplished
had his lifo been prolonged. Mis friends, indeed, know well how irre-
parablo is their loss; but it is more diflicult to cstimate the loss to
scicnee cuused by the removal of one who, following hke s predeces-
sors, Walker and Jameson, in the footsteps of Linnwus, gave promise
of raising the Science of Natural IHistory to a height nowhero yet
attained. The hopo that his labours would issue in such an important
result was cuntertained on solid grounds by those who knew him inti-
mately from the commencement of his carcer, and were thoroughly
acquainted, as well with his past labours, as with lis plan of future
work,” This is but onc expression of what all feel.  Another fellow-
student and attached friend thus speaks of hun, in announcing his
death to the writer of this bricf notice : — Edward Forbes was a man
of genius, and united tv it so much good sense, prudence, discretion,
Lindliness, gentleness, and geniality, that it 1s no wonder he was so
very largely and widely honoured and loved. To myself his loss is in
many respects irreparable.  Short-sighted mortals that we are, ho
and I had been arranging extensive conjoint labours, and this is the
end of it! With nearly every one there 13 the fechng that he is taken
away, not from the evil to come, but from the good that was antici-
pated from his work.”

i3 funeral, which took place on Thursday, Nov. 23rd., was attend-
ed by the magistrates of the city, the Professors and students of the
University, and a large body of tho citizens. e is laid at rest in the
Dean Cemetery, 2 beautiful wooded retreat on the banks of the waters
of Leith, in the neighbourhood of Edinburgh, where Lord Jeffrey, Lord
Coburn, Professor Wilson, David Scott the painter, and others of
greater and lesser note are interred.

Twentysfourth Mceting of tho Britishh Association for the
Advauncemnent of Science®

LIVERPOOL, SEPTEMBER,

1854.

On Some of the more recent Changes n the Area of the Irish Sca: by
Rev. J. G. Ceayxe.

All the recent changes in the relative level of land and sea, indicated
in the Isle of Man, appear to have extended to the surrounding consts
of Britain and Ireland. The period of the boulder clay was marked by
a cold climate and the subsidence of the island and surrounding coasts
to the extent of at least 1,600 feet ;—and, during the re-clevation of
the country, there was an iaterval, when the land was stationary at
about fifteen feet above its present level. The sca-bed of the great
drift gravel whs then left dvy, formiing an extensive treeless plain,
connecting the Isle of Man with the surrounding countries, England
being at that timo united to the Continent. This was the sccond ele-

#From the London Athenzum.
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phantine period, in which the great Ivish stag (Cervus megacerce) be-
came an inhabitant of the Idle of Man, along with other animals whosge
remains are found in tho fresh-water marls occupying basin-shaped
depressions in the gravel plain.  The marl basins and the plains them-
selves wero afterwards covered with vegetation, and are still often oc-
cupied with beds of peat, containing forest trees; but, during the snine
* period, the gen was quietly eating back its way into the terrace of drift
gravel, until the Isle of Man became ivsulated and the further immn-
gration of animals and plants was arrested.  Uhils of dnift gravel oc-
cur on all tho consts of tho island, sometimes capping tho hard rocks,
at others retiring a little distance inlaud.  The form of the channel,
and the greater wasto of the pleistocene depusits 1 the south of the
Isle of Man, show that the action of the sea waz chuefly from the south;
and its higher level is proved by the numerous water-worn caves, above
the highest modern tides, atong the whoie southern and western shores.
A still later change is indicated by the submerged forests, on many
parts of the coast, which appear to have grown after tho formation of
the gravel terrace, during a temporary elevation, by which the bed of
the Irish sea was once more lnid dry. Whether the last subsidence
took place during the historic period isa question yet to be deternuned.

On the Great Terrace of Lirosion, in Scotland, and 1ts Relative Date and
Connexion with Glacial Phenomena: by Mr. R. CHAMBERS.

This terrace is very conspicuous, at twenty te thirty feet above the
sea, along the Frith of Clyde, the Islands of Bute and Arran and const
of Argyle, but is less remarkable on the east cyast of Scotland.  The
shells found on it are all of recent specice.  On the west coast tho hills
generally slope smoothly to the present lLeach, broken only by the
well-defined rectangular cut of the great tevrace, which forms a level
platform, seldom lexs than 100 feet wide, at the base of a vertical cl.ff,
often forty feet high. The cliff is perforated by many caves, and
sometimes rough with overhanging stunes, whilst fantastic mazses of
harder rock occasionally rise up from the platform. This terrace is
considered to indicate the sea’s action during a much longer time than
the present beach has existed, and to have been furmed at a perivd of
some comparative geological antiquity. On the north-west coast of
Arran the ancient sea cliff is 50 to 100 feet high; and the opening of
Glen Jorsa is filled to o considerable height with terraces of detritus,
The lower part of the detritus is composed of Llue clay and small half-
worn boullers ; over it is a bed of coarse gravel and then fine sand.
Some of this detritus rests on the face of the cliff itself, showing ity
origin to have been posterior to the incising action of the sea, by which
the terrace was formed. The surface of the drift is not lese than 140
feet above the sca level, and it is considered to be the product of &
glacier once filling Glen Jorsa. The coarse sand and gravel indicate
periods at which the land occupied different levels and the sea pene-
trated more and more into the valley : a succession of events reyuiring
a great length of time.

Further Obeervations on Glacial Phenomena i Scotland and the North
of England: by Mr. R. Ciiamners.

The author referred to his former attempt tu establish a distinction
between an carly general operation of ice over the surface of Scot-
lIand, by which the boulder clay was formed, and a more recent
presence of valley glaciers in the chief mountain-systems, bearing as
its monument 2 looser and coaser detritus, hke the moraines of the
Alps. Thelatter is supposed to have taken place without the presence
of the sea; the former with the sea or with ice covering so large a
surface as not to allow of drainage,—just as on the west coast of
Northern Greenland, Dr, Rink has shown that continental ice of vast
thickness is continually advancing from the interior to the coast, and
thus breaking off in icebergs. Additional examples of true moraines,
or sub-aerial glacial deposits, have been observed in two of the valleys
of Ben Macdin, Aberdeenshire, where conspicuous terminal moraines
occur at various stages; in Glen Dearg four of thesc occur, a mile or
two apart,—the height of one of them is 130 fect, the bottom of the
valley being about 1,700 feet above the sea.  In the valley of the Dee,
the lateral vale of Muick has also o remarkable series of moraines at
a much lower level. In the Tay valiey below Aberfeldy, not more
than 300 feet above the sea, there is moraine matter ; and near Garth
Castle arc some more recent terminal moraines of the same glacier.
These and other examples show that glaciers have been wherever the
mountaing approach 3,000 feet. Another class of Scottish moraines iy
connected with shallow recesses of the more clevated mountains, being
placed in front of them, as if masses of snow had gathered till an out-
ward movement took place, carrying coarse detritus for a few hundred
yards, Ono of these exists in Benmore Coigach, near Ullapool, and
the moraines which confine Lochs Whorral and Brandy are of the same
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duss. Loch Sheen, Damfiiesshity, is furmed by anothier such moraine,
the Lills being 2,600 feot higl, aud the lake probably 1,200 feet.  In
troat of a sinular recess to the westward are vther lines and hugs of
deteitus, but there is no like, the water having escaped by a passage
still s clearly defined as a gate jn o wall. A similar recess-moraine
vecurs in the valley of Luch Rauza, Arran, 50 fuet abuve tho sea, a
furloug in leagth, with an vpening i tie contie, the recess is vecupied
by & moracs.  In the Luhe disterct of Bugland the author had obtained
adlitivual evidence of glacial activa in the Thirlmere valley, where i
cuters the cruss valley Lelow the pass of Dunnuulraise, which contets
it with the Grasinere valley. There s a rauarhable dvable ridge desvend
ing the Wl sude, abuut 30 feet Lugl, its surface brstled with blocks, Like
the train of detritus of a glacer SV o WU feet deep, coming duwn the
Tlurlinere valley, further duwn are other Leaps of detritus alung with
ruunded and scratehied 1ochs, The authur's last observations v the
thy sets of glaval phienvmens were made at the Scoteh mountain
Schichallivn, which nises from a base 1,100 feer abuve the sea tu the
height of $,600 feet, and s compused of quartz rock. It is abrapt to
the westward, and tals away to the east, the tup of the ridge is
thichly strewn with Jouse slabs.  Abuut hialf-way up, and above the
level of Ferragou, the highest mouutain to the eastward, thee are
cxamples of stated surfaces, and vthers within a few hundred feet of
tue sumnut, the direction in toth iustances being W. 50 N, or the
samme as that of the mountain tidge.  About 800 feet beluw the summit
a bloch ot grante was found, and othier furcign Lluchs were noticed in
severai places.  Tuese appearances, aud the humips of biown moraine
detritus 1n the valley of the Tay, indicaie sub-acrial glacdial action, but
st the puss called Whate Bridge, the st level cast of S\,hielml’liun,
there 15 a deep bed of true bouller-ulay with many worn and stristed
blocks, 1t livs vut of the way of valley glacicrs, afid has escaped re-
moval by their agency.
On .1ssociations of Colour and Relations of Colour and Form w Plants:
&y Dn. G. Dicxie.

The Professor remarked that relations in the furm, structure, num-
ber and pusition of vrgans are familiar to very botanist: a priosi it
might have been inferred, that order prevails also in the distribution
of coluurs. This is net only the fact, there are, besides, obvious in-
Jdicativus of a relation between the colour and form of certain organs.
My attention was first directed to the subject in April, 1833, and the
facts here recurded were demonstrated to scientific friends at that date.
A bricf aceount of the subject was communicated to the Belfast Natural
History Society in Octuber follewing.  Certain assaciations of colour
have, honeser, been hnown to artists who have cultivated the special
department of fluwer paiuting: any relation between forin and colour
seems to have escaped notice, aud even erroncous views have been
promulgated ,—for instance, by Ruskin iu his ¢ Lamps of Architecture.’
The subject appears to have been very much—perhaps altogether—
wverluvhed by the botanist.  The presence of all the colours, red, yel-
low, Llue, which form compound cr white light, is a physical want of
the urgan of vision. Among the lower tribes of plants, the Algae muy
be mentivned as remarkable examples of constant'y associated colours.
Such. in fact, is the foundation of Prof. Harvey's classification, who
divides them into red, green, and olive.  Among the red there are
many which have a red-purple hue, and among the olive not a few
which arc yellow-green stand in the same relation.  Among mosses we
find the red or red-purple peristome associated withthe green or yellow-
green capsule, and the same is truc.of their stems and leaves.  In ilow:cx.--
g plants the assuciationsof certain coloursare £0 numerous, thatitis
unnecesaary in the summary to do more than meation a fr:\v examplcs.
In the leaves of Caladium pictum, Colcus Blumci, and Victoria Regia
we find red or red-purple associated with green or yellow-green.  The
same is truc of the pitcher-like organs of Larraceniwe, Nepenthes, and
Dischilia.  In the flywer similar associations of various kinds are
cummon. We need not expect to find in s carolla or any other organ
the prumarics red and yellow, or blue and red, associated and in cun-
tact. The red has greem, the yellow.has purple, and the blue has
orange assvciatel.  Of the primaries, blue is rarest, —many cases so
denominated being, in fact, ved-purpics.  In the gawer yellow pre-
dominates, henee the very general diffusion of purple of various degrees
of intensity. Purple being of such general occurrence in the flower,
we can now understand why ycllow is the most common colour of pol-
len: some exceptional cases seem to confirm this; in tho turn-cap lily,
for cxample, the red pollen 18 associated wath the green filaments.  Tho
cotour of the flower may have its complemcent io that of other parts, as
stem, leaf, &c.  Sumetimes the associated culuurs are not visible at the
same ime.  The wnside of a nipe fig 18 red-purple. the outside yellow-
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grecn, Sovmetimes a yellow coutolln is succeeded by o purple fruit.
Direct expusure to light, althvugh usually and in general correctly
aduntted to linve o direct redation to intensity of colour in organisms,
appears not to be necessary in overy instance.  The plant, however,
ust receive the light at sume part or other, in vrder to priduce that
intensity of colour vbserved in the couats of secds, in the interior ot
fruits, and i the tissues of subterrancan organs. o conddusion—1.
The primarics, red, ycllow and blue, are generally to be seen in suiie
part of the plaat. 2. When a primacy voeurs anany past of the plant.
its cumplement will usually ve found in svine vther purt, or at svme
perivd or vther of the development of the plant. I liave found, i not
a few anstances, in the aninal Rhngdom suutlar assvciations of colour,
birds, mollusca and radiata prescut suany obvious exauples.  We mny
next examine the relation between colour and for, and the remarhs
are, for the present, cunfined to the flower.  Law 1. In regular poly-
petaluus and gunvpetalous corolla the colvar s wtaformly Jistributed.
That is tu say, the picces of tho curulla, bung all auiform in size and
shape, have each an equal propurtion of coluur.  Examples of this
veeur iu Primualaceie, Boraginen, Ericacew, Gentianewe, Papaverace,
Cruciferxe, Rusacew, Cact.. e, Sc.—Law 2. Irregularity of corolla is
assuciated with irregular distribation of colour.  The vdd Ivbe of the
curolla in such is must varied in form, size and colour.  When there is
unly coluur, it is usually mure intense in the odd lobe.  When there
are tavy, une of them isvery genrally confined to the odd lobe.  Some-
tunes, whea only une colvur is present, and of unifurm intensity in il
thic pacces, the old lube has sputs, or streahs, of white.  The vdd lobe,
therefure, in irregular flowers, is distinguished frum the others nut
merely by size, form, and pusition, bu. alsv by its coluur.  Papilivnace:e,
Labiatx, Scrophularinewe, &c., are examples. In suie cases, as
Gluxinia, Achimenes, Rhododendron, &c., in which irregularity of
tlower is less marked, the two picces on each side of the odd lobe fre-
quently partake of its character as regards colour. In some thalami-
tlorous Exogens (as Pelargonium, Tropwxeolum, /Esculus), &c., with ir-
regularity ot tlower, owing chietly to difference in the size of the picces,
the Jargest are most highly coloured.—Law 3. Different forms of
corolla m the same inflorescence often present differences of colour,
but all of tloe same form have the same colour. The Composite are
examples ,—when there are two colours, the flowers of the centre have
one colour and uniforin in its intensity ; those of the circumference
also agree in this respect, but have the other colour. The first two
laws prevail in monocotyledons as well as in dicotyledons. In tho
tormer the calyx and curolla generally resembiceach other in structure,
shape, and in colour also. The law of the contrasts is, therefore,
sumpler 1 monocotyledons than in dicotyledons. The former may be
sywmbolized by the tnangle, three and six bemg tho typical numbers
w the flower; the latter by the square or pentagon, four and cight,
five or ten, being the prevalent numbers.  Sunphiaity of figure corres-
ponds with simple contrast of colour in the onc, while greater com-
plexity of colour and of structure are in direct relation in the other.
According to the investigations of Brongniart, there has been progres-
sive increasc of angiospermous dicotyledons up to man’s epoch.  Among
themm we find the floral vrgans with greater prominence in size, forin
and colour, and suck pronunence of the ¢ nuptial dress™ of the plant
15 peculiarly a feature of species belonging to natural families which
have found their masiummum in man's cpuch and are characteristic,
of it.

Mr. Warrington gave an account of sume esperiments ke had made
on the influcnce of coloured glass on the growth of plants in sea-water.
He fouand the red sea-plants grew best an glass-cases colourced green,
and that green Confervie were thus destroyed.— Mr. Huxley made sume
remarks on the general theory of Larmony and adaptation in naturc.
He thought naturalists were tuo much disposed to take it for granted
that beauty was an cnd in creation. lHc believed, on the contrary,
that grotesqueness was freyuently an object, and that inharmonsous
and mappuste colours and forms were purpusely brought tugether, and
thus excited the fecling of the ridiculous.—Dr. Carpenter calied atten-
tion to the fact, that different chemical conditions of the plant produced
chemical colonrs; and the point to be ascertained was whether these
were subservient to the laws of harmony sought to be established.

On the Progress of Naval Architecture and Steam Navigation, including

a Notice of the Large Ship of the Eastern Steam Navigation Company,

by the President, Mr. Scott Russell. .

Mr. Russell explained the principles which guide the construc ion of
ships, and condommned the legistauve restrictivns which, till with.a the
last twenty years, presented the applicativn of those principles.  The
0'd **sea chests,” which were constructed with a view to avoid the taxa
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tion impased on ships that were not built of certain shapes, pussessed
neither the requisite poperties of stability nor winwardness, and were
very slow ; they were built solely with a view to hold the greatest
amount of cargo within a given superficicy, without regard to the other
qualities of a =hip. In smuggling and piratical vessels the true prin-
ciple of xkip building, for acyuiring <peed, had however been long
introduced before the subject was tahen up by the British Association,
and the wave principle ol constraction had thus been established by
extended experiments on v Jarge seale. .\ fine concave entrance,
instead of a hlufl round bw, ix now generally admitted to be the best;
and, in addition to the shape of the water line, it had been found that
length of the body of a ship facilitates its passage through the wu-
ter, by allewing a longer time for the particles of the fluid to separate.
A ship with afine concave bew, 2 long body, anl a comparatively
round stern, Mr. Russell said. cleaves its passage through the water
without raising & wave in front to obstruct its course.  No steam ship
that is not 180 feet long can he propelled at a speed of sixteen miles
an hour without a great expenditure of pewer; and 400 feet is the
shortest length for a ship that is intended to be propelled at so high a
speed at twenty-four miles an hour. s an illustration of this rule, it
was meutioned that the Himalaya, which is 365 feet long, attains the
greatest speed for the power employed of any merchant ship.  1n the
construction of large ships, however, the builders were met with the
difficulty of not being able to find wood of sufiicient size for the re-
quisite strength, since no meauns have y t been invented of joining
picces of wood together so0as to give them the xame strength as the
whole timber  This want of material of suflicient size was supphed
by using irun, for the juints can be made as strongly as the whole
plate, or plates of metal of auy required size can be rotled for the purs
pose.  This facility of increasing the size of the material is the prin-
ciple advantage derived from the use of iron, wluch affords facilities
for constructing ships of any size: aud it 1s of that material that tho
great ship, now building in Londen fur the Eastern Steam Navigation
Company, is to be cunstructed,  Mr. Russell complinented Mr. Bru-
nel for the enginecering shill and ingenuity he had displayed i leading
the way in the construction of large iron ships; and he ailuded to the
forcbodings of disaster on furmer uccasions, when the Great Western
and the Great Britain were built, which forebodings events had shown
to be groundless, and he felt confident that the sinular forebodings
which sume people had expressed of the still larger slup now beng
built would be cqually fallacivus.  Mr, Russell <aid he wished 1,
however, to Le understoud that he did not recommend the general
adoption of such large ships.  The size of the slups onght to be smited
to the traffic and the distance: but the point he contended for was,
that it is only by cmploying very large ships that steam navigation to
distant parts of the globe can be profitably carried on. A steaun-ship
to Australia, if it were not large cnough tu carry sufficient coal for the
voyage, had to take in a sapply over and over agun, and at each sta-
tion the cost of the coal was increased by conveying it to the different
stations.  Under such disadvantages no freight could pay the cost of
conveyance; and in order to remove them, 1t was necessary to build a
ship of sufficient size to carry a supply of fuct for the voyage out and
back again, or equal to circumnavigating the globe.  An extremely
fine entrauce was another of the characters which the large ship non
building would possess, so as to enable it to mwve through the water
with the greatest attainable velacity with a maderate amount of steam
power.  With these advantages it was cxpected that the ship would
accomplish the voyage to Austraila in thirty or thirty-three days. It
would casily carry six thousand tuns, besides its requsite quantity of
caal, and would have excellent accummodation fur 500 first-class pas-
sengers, G600 sccond-class, and 1,900 third-class passengers. It would
br 675 feet long. 83 feet in breadth of beam, and 60 feet deep, and
though so large that St. George's Hall is small in comparison, it1s tho
smallest size that could do the work required with specd and cconomy.

Mr. Fairbairn said Mr. Brunel had shown him the plans; and
though he bad at one time thought a ship of that size would be too
large for strength, he had, after cxamination of the plans, arrived at
the opposite opinion.  He had now no doubt that the ship would be
perfectly strong, and be able o bear a gale of wind without bending.
It was built on the same principle as the Britannia Tubular Bridge;
and when it was perceived that that mode of structure is able to sus-
tain a bridge without any supportin the middle, there could e no
doubt that supported as the ship would be by the water, it would un-
dt:x;) an :::;cumsmnccs bo able to bear the strains to which it might bo
subjected.

NMr Nn}smyth oxplainod a plan for destroging ships by moaas of a
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marine mortar fixed at the bow of a strongly built vessel to be propell-
el by steam power;  [le proposed to place i the bow of the vessel,
anu projecting stbout two feet beyomd ity a case large enough to con-
tain about six hundred weight of gunpowder. A pere ssion ball was
to be inserted at the back of the reservior of gunpowde. to explode ut
the instant that it struck against tue hip to be destroyed.  The mor-
tar vessel was to be built ot blucks of timYer, so strongly as to be able
itself to resists the effects of the explusion, which would completely
destruy the enemy ‘s ship.  Such & marine mortar, it was stated, could
bLe amply manued by ¢ theee brave fellows, ' who would be secured
from danger by the strength of the ship and ats recorl, and by them
occupying a position Jeast exposed to injury, evenshould the explosion
do damage to the parts nearest to it.

Mr. Nasmyth described a Lightning Conductor fur Chimneys, which
he conceived affords more perfect insulation, and is therefore safer
then those in common use.  The present practice is to fix the conduc-
ter outside the chimuey by metal holdfast~, by which means during
severe thunder-storins chimueys are often damaged by the lightaning
entering at the points of attachment and displacing the bricks.  In the
method of fixing the conducter recommenderd by Mr. Nasmyth the metal
rod is suspended in the middle of the chimney by branching supports
fixed on the top. A conducter of this kind had proved cilicient in
storms which had sever 1y injured other chimueys in the neighbour-
hood that were protected in the us<ual manner.  An cexperience of
cighteen years had tested the superiotity of the plan.

Prof. Faraday, on being called on for his opinion, said that he re-
conzmemded that lightning conducters should Le placed inside instead
of eutside of alt buildings.  He had been consulted un that point when
the lightning conducter was fixed to the Duhe of Yurk's Pillar, and he
advised the placing it inside, but his advice was not taken, and the
rod was fixed outside, to the great digfigurement of the column. Al
attachments of metal to ur near the conducter are kad, uuless there be
a continuous line of conduction to the ground. Il¢ mentioned the in-
stance of damage done to a lighthouse in conseyuence of part of the
discharge lightning having passed from the conducter to the lead fas-
tening of the stunes.  The practical yuestivn fur consideration by the
Mechanical Seetion was, how far they counld safely run fead between
the stone of such a structure, for if it were done partially, leaving a
discoutinuusus series of such metallic fastenings, there would be great
danger of the stones being displaced by the electric discharge.  When
such fastenings are used, care should be taken that they are connccted
togethier and with the earth by a continuvus metallic conducter.  Somo
persons conceived that it is desirable to insulate the conducter from
thie wall of a building by glass, lut all such contrivances are absurd,
since the distance to which the metal cauld be removed from the wall
by the interposed insulator was altogether insiguificant compared with
the distance through which the lightning must pass in a discharge
from the clouds to the carth.  On being asked whether a flat strip of
copper was nut better than a copper rad, Prof. Faraday said the shape
of the conducter is immaterial, provided the substauce and quality of
the metal are the same.

A commaunicatin frem Mr. SEWELL, on Dl s Explosions, gave
rise to a disenssion vn the causes of such explosions, and on tho
effecct of percussivn in weahening the strength of iron, i which
Mr. Fairbairn, Mr. Roberts, Mr. Hophinson, Mr. Oldham, and
other members tovk part.  Mr. Fairvairn said, that, o far as
his cxperience went, the cxplosions of builers generally  oceur
at the moement the engines start, in consequence of the sudden
ceneration & steam by the increased motwn given to the twater.
With rvespect to the weakening of railway axles by use, he con-
ceived that cffect to be produced rather by the cuntinuous bindings
of the mictal, however small they may be, which give a sct to the
fibres and increaso the liability to break. Buler-plates are also
frequently injured by the operation of punching for melting. M
Roberts attributed boiler explosions in mast instances to the defectiveo
coustruction. He was of opinion that in rivetting boiler plates the
rivets are scldom inade large cnough, large rivets heing much stronger
than small ones.— Mr. Clay said the crystalline structuro of
wrought iron acquired by long continued percussion might be restored
to the fibrous state by reheating.  Mr. Qldham considered it would be
of advantage to rcheat the axeltrees of locomotive engines after they
had run for some time, so that the fibrous structare, from whatever
cause it was rendered crystalline, might be restored.—Mr. Roberts
was not disposed to admit that any change is produced in the quality
of iron by wear. If the iron were of good quality and perfect at
first it would remain so till it %as worn out.  He observed that bars



146 METEOROLOGICAL OBSERVATIONS, &c.

of iron are frequently different at their opposite cnds, for whilst one
is tough the other may sometimes be broken with a slight stroke of
the hammer.

Mr. W. Clay explained the construction and mode of fixing the
large fly-wheel of the Warsey forge, which is the largest fiy-wheel in
the world. It i3 33 feet in diamcter, and 60 tons weight, and its axle
ismounted on friction rotlers.~—Mr. Clay also produced and explained
the model of a machine used for roliing taper ivun, iy which aniren bar
may be rolied of any length and tapered to any required degree.  The
principle of the action of the machine consists in keeping one of the
rollers fixed in its bearings by hydraulic pressure. A valve, regulated
by a fine screw, permits the water to eseape, and thus as the operation
procecds the rollers become more and meore separated, and the iron
bar less flattened. By regulating the valve, sv as to alluw of greater
or less escape of the water, the degree of tapering can be very accu-
rately adjusted.

Mctcorological Obscrvationsy &c.y on Lake Nipissing,
During the Months of October and November, 1854, Ly ALEXANDER
Munray, Assistant Provincial Geologst.

We are indebted to Alexander Murray, Esq., for the following
abstracts from his Joarnal during a recent visit to Lake Nipissing.
Although the observations do not extend over a period of more than
twenty-seven days, yet they furnish some interesting glimpses of the
nature of the autumnal climate of that remote and unfrequented lake.
Lake Nipissing is 69 fcet above Lake Huron, or 617 feet above the
sca; Lake Superior being 597 feet, Lake Simcoe 706, and Balsam
Lake—the highest in Western Canada—about 820 fect above the sea
level.  The intluence of a northerly wind is well shown on the 4th of
November, when the thermometer fell to 18 degrees nt 7.30 p. m., and
descended as low as 15 degrees at 8 p. m., the temperature at Toronto
heing at the same time 17.5°

Ther [Ther | Temp.

1853, Time. An. Rar " " Remarks, Weathier, &,
i.\ll. Det. jof water |
o o | o -
Oct. 16 | 6.35 a. m.|28.750:42 |44 —  Fresh gale from West.
: g
“ 1.00 p. m.|28.80047 147 | — . Do.
“ 8.00 p. m.]28.850,43 |15 —_ .
Oct. 17 | 7.60 2. m,|28.95039 [11 | 45 |
« | 6.00 p. m|29.000,30.5)58 | 54
« 16.30 p.1n.[29.00049 |19 | — | blowing hard.
QOct. 18 | 7.00 a. m.|29.07541 [39 — !Snow with NE wind
« | 2,00 p.m. 29.155;:1 30 | — iDa.
« 16.00 p.m|20.22541 38 | — Do
Oct. 19 | 7.00 2. m.[20.375144 [37 | — !lec mlong the <hores.
“ 8.00 a. m.|29.400:38 {40 — i [Ther. Att. affected
“ 1.00 p. m.J29.50040 143 44 [by local heat.
. 9.95 p. m.[20.32541 li3 | —
Oct. 20 | 8.00 2. m.129.35044 |15 47
“ 0.30 p. m [29.3754S |30 _
“ 5.30 p.m20.47551 2 | — |
Oct- 21 | 7.00 a. m.[29.550;47 [48 — {Cloudy and €Calm.
« | 900 2. mf20.52548 |19 | — |Do.
“ Noon. 20.500,06 [33 51 |Do.
« 5.30 p. m.|]29.50095 |33 — Do.
Qct. 22 [ 8.00 2. m.[29.5254S [49 — Cloudy. with a light
. 4.35 p. m.J20.45504 |35 — Do. [breezefrom SE.
“ 7.00 p. m.|29.47506 156 — Do.
Oct.23 | 7.00 2. m.J29.45046 |48 — . Cloudy, blowing fresh
“ 6.00 p.m. 29.400;-?1 52 — Do. [from SE.
Oct.24 ]9.00 2. m.[20.45052 51 | —
“ 0.30 p. m.[29.50096 {55 ¢ 54
. 6.20 p. m.J29.52556 |56 - —
Oct.’25 | 8.30 3. m.[29.62552 |53 ¢ —  Calm and cloudy,
“ Noon. 29.65059 52 |, 53 yDo.
« |00 p.m{20.57562 l31 ! — . Light wind from WSW.
0ct. 26 | 7.30 a. m.}]29.55053 (33 — ! Light wind and cloudy.
. 6.00 p.m. 29.50026 57 — | Fine—little wind.
[ 9.00 p. m.[|29.57560 61 —_
0Oct. 2 7.00 g. m.}20.455 47 ;49 : — ,Calm ani clear.
“ 1.00 p. m.[29.50065 64 , 55 | Very fine—calm.
. : 6.30 g m.{29.400,56 ! { — Light wind & very fine.
0ct. 28 . 6.40 a.m.129.32536 B37 | — Calm & hazs—red sky.
. 11.30 2. m.;29.40([65 {63 , 54 Calm and hazy —IHalo
. 6.00 p,m. 29.40058 60 | —  Do. weather[roundsun.
Oct. 20 | 7.40 5. m. 29.30052 53 ~—  Calm and cloudy.

[1855.
1854, ' Time. An, ~‘ar.|1}’&': '1{,1::: Io?f::":r Rewmarks, Weather, &c.
i' -y °
. , 045 p.m., 29.250!53 'Gﬁ.’ — | Light wind E with min,
. . 8.30 p.m.;29.20(1,5 6 — | Light wind—star light.
Oct. 30 | 7.20 a.m,,20.225/53 55 ~ | Calin and cluudy.
. i LOO p.m,, 20.21063 163 45,5 | Light wind SE—driz. r.
o | 6.00 p.m., 20.125/61 62 — | Light $ wind & cloudy.
Oct. 31 i 7.00 a.m.:28.900[58 '421 — | Calmy and <loudy.
« [ Noon. 2877560 162 | — |Cloudy with showers.
o i 7.00 p. m.:28.62556 58 — | SW wind with rain.
Nov. 1 i 7.15 a.m. 28.80042 44 — | W wind and cloudy.
“ 1.00 p. m. 28.82548 (51 54 | Cloudy—dist. thunder.
- 8.00 p.m..28.87541 (43 — | Wwinds—passing sh,
Nov. 2 | 7.20 a.m.|28 925134 |36 — | Bright and calm.
o Noon. Fresh breeze & cloudy.
. 4.30 p.m.[28.72542 M6 — | Heavy rain and squals
. 9.00 p. m.|28.825 [from SW.
Nov. 3 | 7.00 a.m.j20.150124 [28 — | Snow showers.
. 2.00 p. m.;29.300[34 |34 47 | Fresh breeze N.of West.
o 8.00 p. m.129.225127 {30 — | Snow sh.—clear interv.
Nov. 4 | 7.30 a. m.129.450118 |19 — | Strong wind from N.
‘o Noon. 29.575)31 |29 48 | Wind NW by W,
. 6.00 p.m.129.500]19 120 -
o 8.00 p. m.129.50(y15 18 — | Calm and clear.
Nov. 3 | 7.00 a.m.;20.425[15 18 — | Calm and cloudy.
. 7.30 a.m.|20.425022 126 — {Snow.
o Noon. 29.400[34 136 52 | Below Chaudiere Falls,
“ 9.00 p.m.120.150[34 16 | — | [25 feet fall from Lake
Nov. 6 ] 8.00 a.m.{28.775/34 146 - {.\'ipissing.
4 Noon. 23.550140 40 — | Rain from SW.
. 2.00 p. m.|28.550{10 — {Heavy rain.
Nov. 7 | 7.30 a.m.|28.575[34 — | Cloudy with snow sh.
o Noon. 28.77541 6 52 {Wind NXW descending
“ 7.00 p.n. 28.850134 137 —_ [French River.
Nov. § | .00 n.1n.{29.00028 |31 — | Clear—West wind.
¢ Noon. 29,100i41 {137 81 §Clear.

. 6.00 p. m.]20.500133 {34 - [Huron.
Nov. 9 1 8.00 a.m. 29.27523 23 — : Cloudy—North wind L.
. Noon. 29,32531 3¢ 40 }E windand cloudy.

o 9.00 p. m. 29.200;26 31 —_
Nov. 10 | 6.00 a. m.;29.200,36 189 — INE wind
“ Noon. 28.925M47 47 46 | Fresh breeze with rain.
“ 8.00 p. m.[28.775/48 |50 -~ | Fresh SE wind with r,
Nov. 11 1 7.00 2. m.|28.850143 (45 — 1 Strong Westerly wind.

Climatc of the Crimeane.

The following tables show the temperature of the seasons at Scbas-
topol, London, Paris, Dijon, Toronto, Hamilton, and Kingston. They
will serve to convey an idea of the climate of Scbastopol, now a subject
of untversal interest.
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Schastepol*[44 36:33 32 35.945!1.62]70.57(53.76 52.97{ 16: —

1

London . .-151 30/ 0 §39.504:9 -
Panms ... -|48 50; 2 20 37.855!0.62164.58/52.20 51.31] 39, 114
Dijon ... 47 1% § 235.385!3.30(69.68:53.30:52.89] 7,700
Toronto . -[43 3979 21 25. 04{0. 8[64. G}16. 544.23} 12 440
Kingston. -144 &76 3218, 74[1. 7/67. 7|48 7,44. 7 400 nearly.
Hamilton. -} —; 23. 94]2. 8i64. 6]15. 9]44.25] 8 40 nearly.

* Dove’s Metcorologlcal Tables.

The mean winter temperature at Toronto is 10°04 lower than at
Scbastopol. The lowest inean temperature of any month in the winter
at Scbastopol is 34927, in January; at Toronto it is 24°2 for the mean
of fourtcen years, and 17° for the coldest month recorded, in 1-840.
At Dijon the lowest mean monthly temperature is 33°58, Paris 35%44.
London, 37°35. From these facts thero docs not appear to be any
cause for apprehension that our gallant troopsin the Crimea will suffer
from extreme cold.

62
.06162.93(51,83.50.83] 50,
.62




1855.]

Mineral Wealths of the Ottavwa Reglon.

During the past week were shipped from Bytown a number of large
specimens of ores, ma.bles, building stones, and other patural produc-
tions, destined to take a part in the great Exhibition of Industry of all
Nations at Paris in May uest,  Theve was a hugemass of the wagaetic
iron orc contributed by J. Forsyth, Esq., trom the mine in the town-
ship of Hull, weighing over two thousand pounds: another six feet
long, and of abowt the ~mne weight of speculariron, from the township
of MacNab, from A. Dickson, Esq.; and a picce of silicate of iron,
weighing about two hundred and sixty pounds.  This Jatter is a rare
mineral, aml the specimen in question is perhaps the Jargest yet seen.
Besides these, there were two strongly hooped casks, weighing over
cighteen hundred pounds of other specimens of ore, and a number of
boxes and uncovered blocks of limestone and marble.  The object in
procuring such large masses 13 to cuable the Parisians to form some
conception of the extent of the supply by the wagaitude of the speci-
mens.  The extra expense is but trifling, compared with the impor-
tance of creating an impression. A country whose mineral wealth is
only represented by n few insignificant fragments will not be much
known, unless the visitors receive verbal ov written information that
the collection only partially represents its riches.—Large specimens,
however, are the heralds of their own and their country’s greataess.
They make an impression of natural wealth on the mind which cannot
be effaced.  The name of Canada will be associated with the idea of
one of the richest spots on the earth.  And what is still better, the
iden in this instance, will be in no way an exaggeration.  The bed of
ore from which the first of the above wentioned specimens was pro-
cured i3 situated about six miles from Bytown, in the township of
Hull. It is about 400 fect thick, and of such an excellent quality that
it will yield about 73 per cent. of pureiron. It rises into a dowme-
shaped mound about 70 or 80 feet above the level of the surrounding
land, and it iz computed that there are three millions of tonsof itabove
the surface.  The only mining operations, therefore, that will be
required for a long time will be to break it up, and several thousand
tous of it have been already quarried and are now heing transported.
1t was lately purchased by J. Forsyth, Esq., of Pittsburgh, in the Stato
of Pennsylvania, who intends to convey it tothat place and smelt it along
with other ores. 1t requires an amount of scientific knowledge, and a
thorough acquaintance with the resoucces of other countrics, such as
is possessed by but one man in Canada, o take charge of a mstter of
this kind; and no person can witness Mr. Logan's operations without
being at once convinced that this Province will be creditably repre-
sented at Paris in 1895, as it was in London in 1851.— Bytoicn Citizen.

Railways In Canada.

Schedule of the several Companies incorporated for the construction
of Railways in Canada, from the date of the first Charter (20th of
February, 1832) to the close of the session of 1852,

RAILWAYS IN CANADA

Name of Company Incorporated.

o Do i e
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' No. ¢f Miles under
cantract, and
No. of Mitles completed.

Amount
&f Capital.

>
19. Hamilten and Toronto - - - l.SUO,()()O’ 45 -—_—
Branch - - -« - - <« <« < . —; 35 —
20. St. Lawrence and Industry - - - 48,000, — 13
21. Woodstock aund Lake Evie - - -1 2.000,000; 70 —_—

24. Canada, New Brunswick, and Newn

. Bytown and Britannia - - - .

. Montreal and Province Line Junc.

Carvvillon and Grenville - - - -
Scotit = = ~ « =~ = = =+ -

tion -« ~ T« - - - - .

10,000 Charter expired.
240,000, 12
|
8.(:’)0‘000:\‘ot commenced.
i
300,000 Not commenced.

26. Torouto and Godevich - - - -] 3,000,000 Charter repealed.

27, Montreal and Vermont Junction - 400,600 68 —

28, Ontario, Simcoe, and Huron - 2.060,0000 44 9%
Branch - - - <« - « - - ],UUU,()OU) 60 —_—

29, St. Lawrence and Ottawa - - . — Not commenced.

30, Industry and Rawdon - - - - 36,600} —

41. Quebee and Richmond - - - - — Se¢e Grand Trunk.

2. Quebee and St Audrews - -

3,000,000 Not commenced.

23. Bytown and Prescott . - - - .| 6,000,000 —_
34. Kingston and Toronto - - - 3,000,000 Not cominenced.

. Torouto and Guelph - -

--i
3

|  Includedin Gr'd

Extension of do. - - - - - - 1t Trunk. ¢
36. Wolf Jsland - - - - - . - - 200,00¢Not commenced.
37. Grand Trunk of Canada - - - - 16,000,000, —_— —_

Icreased by amalgamation of Com-

panicsto - - - - < - . 3R000,000: 20 8¢2
38. Grand Trupk of Canada East, (in- {

cluded in Grand Trunk) - - e
39. Cobourg and Peterbore’ - - - - — —_ 25
40. Galt and Guelph - - - - - - 560,000 16 25
41. Grand Junction, (included in Grand !

Trunk) - ~ -« - - < - . -—
42. Buffale, Brantford, and Goderich - 4,000,000, 78 80
43, North Shore Railway- - - - - 2,490,000, 145 —
44. London and Yort Sarnia - - - - 2,000,000, [14] —
45. Montreal and Bytown - - - - 2.000,000 120 —

46. Megantic Junction - - - - - 100,000 Not commenced.
47. Port Whitby and Lake Huron - - — Not commenced.
48, Brockville and Ottawa - - - - 2,000,000 130 —
49. Stanstead, Sheflord, and Chambly - 3,000,000 95 —_
50. London and Port Stanley - - - 609,000 25 —
Sl. Vandrenil - - -« - - - - - 1.000,0()0( 34 —
52, Catuaquiand Peterboro- - - < 1,500,000 Not conmenced.
53. Port Dalhousic and Thorold - - 300,000 5 4
4. Bytown and Pembroke - - - - 1,600,000 Not commenced,

53. Perth and Kemptyille -~ - - < 600,000 Not commenced.
56, Prince Edward- - -« -« - < 1,400,000 Not commenced,

No. of Miles under

Ameunt of . contract, and

Name of Company Incorporated.

From these statistics the following summary appears:—Total num-

Caputal. :\'o of Miles completed.
S

1. Champhain & St. Lawrence ~ - - 200,000/ — 16
Branch Lincs of do. - « - =« 200.000] _ 52

2 Cabourg. - - - - - o . . 1,600,000 Charter expired.
3. Great Western and Branches - -} 10,000,000 B3 240
4. Hamilton and Port Dover - - - 2,00(),0()('{ 40 —_—
9. Ericand Ontario - - - . - - 600,000, — 173
5. Toronto and Lakeluron - - -1 2,000,000,Not commenced.

H.

7. Niagara and Detreit - - - -
. Huron and Ontario -~ - - -
Y. Quebee and Provinces Line - -
. Londou aml Davenport - - -
. Canada Union - - - - < -
. Upper and Lower Ottawva - -
Lastern townships- ~ -~ - -
St. Lawrence and Atlantic - -
Branch Lincs of ditte. - - -

2.000.000,Charter expired.
1,400,006 Charter expired,
Charter expired,
200,000, Charter expired.
400,006 N ot comuzenced,
120,000 Charter expired:
G00,00¢'Charter expired.
2,000,00¢ —_— 130
115

13, Montreal and New York- - - < 3,460,000 — -—
Branch of 120 Miles - - -~ - .} ——_ _INot commenced.

lf. Montreal and Kingsten - - - -1 4,000,000'Not commenced.

17. Wolfc Island, Kingston and Torontej 4,000,000 Charter cxpired.

18.

Peterboro’ and Port Hope - -

100

1,000,000}

ber of Charters granted to Railroad Companies, 56; number of Com-
panics whose charters have expired from non user, 10; number of
Companies which have not as yet commenced laying down their roads,
14 ; number of roads now in the course of construction in the Province
32. RBelonging to the Iatter class, 1,193 miles have been completed,
and 2,022 are more or less advanced, besides a vast number of miles of
road which have not yet been commenced.

Ratuway Isrrrescr.—The forests at the head of the Androscoggin
and Connccticut rivers, have heen quadrupled in value in the last four
vears, and a similar result is found along the streams of Canada, in
the ncighbiourhood of theline. It will be seen by reference to the
returns of the Grand Trunk Railway for the week ending June 3, that
over 2 half million feet of lumber was moved on that road, and from
the new operations going forward aleng the line, we may predict
that another year it will average onemilionfeet a weck.—State of Maine

Ercmixe Ligviv ror Lirnocuarurrs.—~Chevallier and Langlume
proposc for the purpose six parts of fused clloride of calcium, dis-
solved in nincteen parts of rain-water and filtered.  In this solution,
four parts of gum-arabic are to be dissolved, and onc part of pure
muriatic acid added to it. This solution serves at the same time to
etch, to gum. and, by its penctrating the stone, to keep it moist
during the printing—s matter of great consequence,
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Llements of Foud
The following tables, by Dr. Angus, of Manchester, show the quan-
tity of the clements of plants contained in the fuwd annually consumed
by a hundred adalt persons, as ascertained Ly actual obscervation.
The 44,400 tbs. of farinaccous fuud are taken as about equal to 93
quarters of wheat, which would grow on abuut 20 acres of good land :
Quantities of the Elements of Iood contamncd i the Provisions consumed
by 100 Adult Persons.
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i 1bs Ihs 1bs, 1bs s, | lbs. * dbs
Potass and Soda-; 368 | 193 | 103 70 13 80 8.’,7
. i i
Limeandmagnesin 177 | 20, 38 10 j2~889 13158
i ' l
Phosphoric ncid -, 486 | 13| &3 | 60 ,1:039 | 20 ;1713
Silica =~~~ - -1 21 3 142 , ;165
Metallic oxides - 5 {fract'n 'fract’ "i : 6
H f
Nitrogen - - --'1-021 [ 9f] 242 ssoi 75 | 300 2319
Sulphurand(:hl‘ncI 23 4 i 4 ‘. 2 54 87
1

Quantitics of the Elements of Food removed from 100 Acres of Soul Ly
the usual four-course system; and the Quantities which would lc
supplied by the I;zcrel:on of 100 Adult Persons.
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Distances between leading Citics in the United States.

The following table will show the Jdistance between sumne of the
leading points of the United States Ly the nearest mnail routes.  That
a better judgment may be furmmed of the extent of the cuuntry, they
are compnred with nearly cqui-distant fureign cities . —

Amerienn Citics. Distance fu miles.

Pittsburg 0 Boston ceeviereeiecreuirininiiteneeaienerens cereurnee cvsveeen 616
New York to Mobile ..cceveeveiiiinnnnnaia. -« 1,476
Philadelphia to Pensacoln .ooeeeveininniiinnannn . 1,343

Boston 10 Nashville woouuiviiniennicieiniicticiiiiee ceevrrvceeeeees s veeees 1,500

CONSUMPTION OF SMOKIE.

[1835.

Amerkan Citles, l)lslance fn Mites.

Albany to Richmond  (iiviiiiiin i i e v veeseaneee 006
New York to Charleston ....... 790
New Yourk to Cleveland (Ohiv) . 671

256
T alas
17500

Boston to Galveston (Texas) ..
New York to Astovia \lnml ruutc) .
New York to Astoria (via Cape NHorn)

New York to Astoria (via Panama) oo, 6,200
New York to Suan Diego, Calitornin (luml TOULC).euuvrrasierennnsans 3,732
Charleston to Hartford e 900
New York to New Orleans ... 1,640
Falls of St. Anthony to mouths of Mississippi River.. e 2,200
Souvces of Mississippi to mouths of \1ia~i~~ippi ...... . 2,980

Pittsburg to New Qrleans, via river ..o eee. e 2170

Nearly equi-distant lmcncun uml Iorcn/n Cmcs

Paris 10 VIENNa .ooveviiiiiiiiiinvirmmnceesnnce seesrcenseereneaesssneeses - 623
Paris to St. l'tteraburg . 1,810
St. Petersburg to Constmmnoplc Tand reute <esrieeane 1400
Paris to Bcrlm ...................................... w010
London to Vienna .o..ceeveeiinniniiioninnen 760
Paris to Rome ......... . 700
Stockholin (b“edcn) to \lmlml e 2,100
London to lspahan, Persia .. e 3,089
{iverpool to Canton, via Capc ‘of Guod ]lnp(, - -.18,000
Londou to Delhi, HINAOSHAN. wveveereeenere e e e . S.JJT
New York to Bremen, acruss Atl:mm, . 3,800
London to Rome ............... . 910
J.ondon to (,onshmmoplc, b) Jand ... . 1,490
Stockhiolm (Sweden) to Tunis (Arica) . 2,200
St. Petersburg to Thebes, Egypt coccceiiiiiiaies venirinninnonaine oo 2.800
St. l’t.tcrsbur;,h £0 MAdtid covveenreniinieiiiieicrenen senrnnvecenessene wee 2,100

The citizen of the United Statcs arriving -;t \ew Orleans from New
York has passed over a distance more than cqual to that separating
Londan from Coustantinople, or Paris from St. Petersburg. If he has
taken the land route to Astoria, his travel will be nc'nl) as great as
from New York to Bremen ; if the water route, hie will bave made o
voyage nearly equal to onc from London to Canton.

Consumption of Smoke.

The London Athenzeum: says, “In the pages of a Contemporars of
Saturday last, we read a paragraph anouncing a new invention that
has been put into successful operatior at Messrs, Cubitt’s, the buil-
ders of Gray’s Inn Road.  This invention is described as effecting the
** complete suppression of smoke,” and as causing an cnormous cco-
nomy of fuel, the caving being declared to be at the rate of 7 out of
every 11 bushels of coal :—n rather startling statement. It is not our
purpose, however, just now, to question the truth of that statement ;
but to remark on the waste of the inventive faculty occasioned by the
want of a good system of public record, by which inventors could as-
certain whether what they arc doing lms not prcnouuly been effected
by some one else.  The plan referred to above is that of washing the
pondcrablc matter out of the sinvke by means of a jet of water play-
ing inthe chimney, or in a passage through which the smoke is made
to pass.  Not many months since, a patent was npphcd for in London,
and Provisional protection granted for an American jnvention precise-
ly similar to that referred to above: and the patent was abandoned
because it was ascertained that the same thing had been invented and
patented years ago in this country. The original inventor, in this
country, so far as we know, was Mr. Muntz, of Birmingham, the Mem-
ber of Parliament, who was examined as a witness before the Select
Committee of the House of Commons on Smoke Prevention, which sat
in 1843. It scems that a model had been eabibited to the Commiittee,
by some other person, «¢with ascending and descending flues, and a
shower of water, ' aud Mr. Muntz bcmg asked if he had scen it, re-
plied «] took out a patent for that in 1816 myscIf.” So far as the
evidence is before us, it scems that in 1816 Mr. Muntz hit upon a cer-
tam plan of washing his smohe ,—ite 1843 some one clse capounds a
like plan, and scems tohave ¢ atened it, in 1853 the same thing is
again invented in the United States, au da patent is again ap phttl fua
in England, and provisionally obtained, aund Jastly, Messrs. Cubitt
adopt an appavently identical plan “lnch ix ushered to the world with
the honours of orl"m'\lht) .—Much has certainly been done of late to-
wards systematizing our informution on these subjects; but here is
evidence how much more has to be cffected before the facultics of ir-
vention will be freed from the chances of waste.”
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Correr Snore axv Corprr MeN.—~The vocation of the copper man
is distinguished from that of almost every other craft<man in this par-
ticular—that working in the face of an intense five, high temperature,
and its consequences, are superadded to hard lubour, Exposed for 12
hours to a heat alternating between 130° and 33°, the furnace-man,
working before an intense fire, or sitting in a cold draught, will
constantly within that period consume 2 quantity vavying from two to
three gallons of water.  This raises a curious question, applicablo to
many of our operatives, whether 1 man who loses gallons of fluid by
perspiration every day thronughout the year is hiuble to waste? Statis-
tics, if rigovously compiled on this subjeet, would occupy years; but
general observation, and the assurances of the men themsclves, will
suffice to sct all doubt at rest. In all the works of the district it is
quite common to find men hale, florid, and cven corpulent, in personal
appearance; and those who have passed 20, 30, and even 40 years
before the furnace livingly solve the problem. Emaciated and lean
arc not more commonly met with amongst those veteran furnace-men
who have perspired 60U gallons within the ycar, than amongst labour-
er3 in general; 50 such men lately assured our author that they were
precisely the samo weight as they were twclve months ago, aithough,
as 2 connterpoise to such perspiration they had consumed within that
period 800 or 1000 gallons of water. T..e conclusion arrived at is,
that the sweating of the workman labouring before the fire does not
affect the frame, when that frame is saturated with water; that the
natrition of the body procceds, even though deluged with the fluid.—
The fusing point of copper is 1500°, and often, in the midst of a heat
radiating from such a temperature, the furnace-man works bravely for
two consecutive hours, and then retires to cool himself and to drink.—
While direct experience supports what is physiologically reasonable,
that it is by alternately drinking and,sweating that the man is cnabled
to sustain the heat of an intensely powerful furnace, and the fatigue
of very exhausting lubour, indigestion is found to prevail amongst them.
This Thomas Williams, M.D. of Swausea, attributes to drinking large
quartities of cold water too soon after meals; but be assures us that
organic discases of the stomach are not more common amongst them
than amongst other men who support themselves by their labour.—
Mining Journal.

Ramway Svspessiox Bringe AT Tue Fanns.—This noble struc-
ture iz expected to be completed by the first of January, and the first
train will probably pass over iton thatday.  The Rochester American
gives the following dimensions of the Bridge, as furnished by the Arch-
tect, Mr. J. A. Roebling:

Length or distance from ghe centre of the towers - - - feet 822
Height of the towers above the rocks on the New York side feot 98
Height on the Canada side - - - - - - - - - - feet 37
Height to the railroad track- - - - <« - - . - . feet 60
Height of the track above the water - . - - - - - feet 260

Number of wire ecables - « - - - - - . o o - o - - 4
Diameter of cables - - - - - - - - - - <« - inches 0

Number of strands of No. 9 wireincable - . - - . - - 8,659
Total power of theeables - - - - <« - - . - . tons 12,400
Weight of the entire bridge - - - - . - . - . . tons 750
Weight of the bridge and of the heaviest lond that can be put

uponit - - - -+ - - < - - - < - « - . tons 1,250
Greatest weight which the cables and supports can bear - tons 7,300

Tue Rasnways of Maixe.—The State of Mame says, that upon the
completion of the Somerset and Kennebee and the Penoberot and Ken-
nebee roads, which may be looked for at an carly day in January, the
Railway system for Maine, including its Canadian connections, will em-
brace the following aggregate of Railway lines, continuing at or radi-
ating from Portland.

Length, miles. Cost.

Portland, Saco and Portsmouth - ~« - - 51 $1,459,384
Portland and Montreal - - - - - - -202 11,419.000
Quebee Branch - - - -« - < - - - - 100 3,152,000
Androscoggin and Kennebee- - - - - - 55 2,200,000
Kennebee and Portland - - - - - | - 72 2,605,365
Androscoggin Railroad - - - -« - - - 20 about 350,000
Somerset and Kemnebee - - - - - - - 21 about 400,000
Penobscot and Kenuebee - - - -~ - - 55 1,100,000
Buckfield Branch - - « -« - . - - - 13 250,000
York and Camberland - « - - - - - < 13 £00,000
Bangor and Piseataquis -~ -~ - - - - . 12 138,000

Totals - - « - - ~ « - 709 24,064,749

-
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Exrassive Fonce of Syeam.—Taking the Lord of the Isles”
locamotive, which attracted so much attention at the Exhibition of
1851, and the steam at 120 1bs. per =quare inch above the atmosphere,
it gives an aggregate force of 17,438 tuns, as caleulated from the
surtiee it acts against within the boiler.

Thus, the pressure on the eylindrical shell round the tubos == 1259 57 tons.,

On the amokoe box tute plate - - 053 ¢

On the firc-box and plate 37651 «

On the tno outer sides of fireboxX = o = ¢ - o 0 o o Lam 50207 &

On the outer top plate of finclex  » « = - - o ¢« . o cem JONEG ¢

On the tube plate of fitebox ¢ o ¢ ¢ = ¢ - 0L orly o

D T T T .

e

Total pressure on outer shell
Prossure on the 303 tubes, cach 2 fuches in dianteter -
Ia=sure on the luner copper fire-box -

. e e e e 271627 toos.
“w]13,568 87

- 115241 ¢

DR

s e e e e . = 1T,43900 tons,

confined in about 200 cubic feet of space, of which about 42 cubic fect
arce filled with steam, and 163 cubic feet with water. This is the
quiescent force under erdinary conditions, as it is confined in 2 spaco
of abuut 205 cubic feet, but which on release ~eeks mstantancously to
occupy a space of about 277,436 cubic feet. eyual to atmospheric pres-
sure, which gives some idea of the gunpowder-hke eapansion of steam
and water in explosions. The steam expands with an clastic force
cqual to that of cight atmospheres, ur sy to 336 cubic feet, and the
water to about 1700 times its own volume, or about 277,100 cubic feet,
making a total volume of 277,436 cubic feet, wto which they would
expandd at the 11oment of explosion.  The steam produces only about
1-825th part of the expansive furce, so that the explosive force of the
water is by far the most furmidable clement m all builer explosions.

Total pressure as divided over the boiler

Coal vERsUs SiNEws —It hias been proved, says Prof, Henry presi-
dent of the Mechanic’s Institute at Washington, that, on an average,
four ounces of coal arc suflicient to draw on a railroad, onc ton a
mile. It has also been found on experiment, that & man working on o
treadmill continually for cight hours, will clevate 1,500,000 1bs. one
foot high.  Now, Cornish engines will perform the same work by the
expenditure of 131bs. of coal. It follows from these data that about 5 tons
of conl would evolve as wuch power during its combustion as would
be equal to the continued labour of an able bodied man for 20 years,
at the rate of 8 hours per day; or, in other words to the average
power of a man during the active period of life.

J.ARGE WaTkR-wnERL.—We see by the local press that a large
water-wheel has been recently started at a mine in the Isle of Man.
The wheel is 72 feet 6 inclies in diameter, and G feet wide; the shaft
is of wrought iron, forged at the Mersey Forge, Liverpool: it is about
21 inches diameter, and 17 feet long, weighing 10 tons.  The mms
are of wood, and the rim of cast iron. Itis n breast-wheel, and the
water is conveyed from a reservoir by a cast-iron stand-pipe of 2 feet
diameter, around which is built a tower of masonry, which gives a
peculiar and picturesque appearance to the wheel. A crank on the
shaft has 10 feet stroke, and the motion is communicated by means of
flat rods to the mouth of the pit, where, by means of & bob, a stroke
of § feet is given to the pumps.  We presmne that a crank and rods
are placed at each end of the shaft.  We do not see any utility in em-
ploying a wrought-ivon shaft fur such a purpose. A hollow cast-iron
shaft wounld have been much cheaper and lighter, and less liable to
vibration.—.1rlizan,

MastsacTere oF Stear 1y Fravcr.—The quantity of sugar made
from heet-root to the end of the fourth month of the season, February,
was 73,957,419 kilogrammes, being very neaily cqual to the entire
season of Scptember, 1832, to Scptember, 1833, No branch of com-
meree in France has been so successful as the fubrication of sugar
from beet-root.  The criginal discovery of the process was due to M.
Thiery, a common clerk in the office of the Prefect of Lille, and who
shortly after became director of the first beet-root sugar factory
crected in F rance, at Passy, and who, asa ceward for his valuable in-
vention, received from the Minister of the Interior, in the year 1810,
the sum of 300 francs.—Drussels Herald.

SoLvesT Acrtios of Coumox SarT at Hicit TEMPERATURES.—
Forchhammor, after a long series of experiments, has come to the
couclusion that common salt at high temperaturcs, such as prevailed
at cavlier periods of the carth's history, acted a3 2 genceral solveut,
similarly to water at common temperatures.  The amount of commoy
sall in the earth would suffice to cover its whole surface with & crygt
ten feet in thickness.
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Latitude, 43 deg. 39.4 nan. North. Longitude, 79 deg. 21, min. West.

Elevation above Lake Ontario, 108 feet.
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Highest Barometer...... 30 196, at 10 p m. un ith | Monthly range:
Louwest Barumeter....... 28 685, at 6 a.m. on Qith} 1-311 inches.
Uighestregistered temperature 55°+4, at p.m. on 2ud ) Monthly range:
Lowestregistered temperature 13° 8, atmidnt. un 30th 41° 6.
Mean Maximam Thermometer.............. 422 08 ) Mean daily range:
Mean Minimum Thermometer....... ...... 28°13 13°-91.
Greatest daily range......... 2903, from a.m. of 5th to a.m. of Gth.
Warmest day....... 24th. Mean temperature ..... 48°:05 ) Difference,
Coldest day......... 30th. Mean temperature...... 20°-77} 270-28.
Greatest intensity of Solar Radiation, G4°-0 on p.m.of 2ud )} Range,
Lowest point of Terrestrial Radiation, 8°6 ona.m.of 21st §  55°-4.
Aurora observed on 3 nights: viz. §th, 11th, and 20th.

Possible to sce .\urora on 13 nights.

Impossible to sce Aurora on 17 nights,

Raining on 13 days. Raining 34-1 hours: depth, 1-115 inches.
Snowing on 1 days. Snowing 165 hours: depth 1-3 inches.

Sheet Lightning occurred on the 1st, 2nd and 17th.

No Thunder Storms recorded this month.

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

directions.
North. West. South. East.
1610-75 $5368:02 1681-60 68326

Mean dircction of the Wind, W 1° 8,
Mean velocity of the Wind, 7-58 miles per hour.
Maximum velocity, 28-1 miles per hour, from 7 to 8 a. m. on 30th.
Most wiady day, the 26th; mean velocity, 13-98 miles per hour.
Least windy day, the 22nd; mean velocity, 0:60 o

The Barometric depression on the 24th and 26th was extremne, being
0-823 and 0-79S below the corresponding means fer these days in
November. 7This depression has only been exceeded on two instances
during the last 15 years,

since 1847,

November 1854 was an extremely dry month, although a measurablo
quantity of rain fell un 13 days, yet the tutal quantity was only 1-115

inches on the surface, which is 1799 inch less than the average.

B T Femperiune,

Comparative Table for November,

| Wind.

g . '
o Max.| Min. . Mean
- '\lean. 4{:)2: obsvalobs'va Range D's. Inch. ‘Vclodl)'

| _
1840 35-9 ..‘b~7!5-i’-4 205 339 5 [1- 81w | o
1841°35:0/—1-6,632] 761556 § I2- 5] ... ]091 ji.
1842!33-3]—3-3'50-6] 76 430 9 [5- 10} ... | 122 |,
1843 83-5{—3-1151-2}14-4 368 10 |4 71121059 i,
18441319 _1-7{40-8 12:0 378 8 |Im 4801048 [ir.
1845,36-8,+-0-2/58-8] 76 51.2 7 |1-105 4] 50 ] 0-53 v,
1846 41.3/L4-7:55-5 {182 373 12 |5:805] 2| 0-4 | 064 |ib,
1847 88:6{--2-0156-2| 78 504 14 3-155 3 [map.| 4:77
1848 34°51—2-1'40-3|16:5'32:8 9 12:020{ 3 | 1-4 | 4-81
1849 42:6'4.6-0:56-7 | 28-4 283 10 2-815] 2| 1.0 | 478
1850 38-8/4-2-2:62:31181 442 7 2:955 1 limap.| 597
1831'32-9]-3-7 50-1|165° 836 5 3885 6] 6.7 | 470 |Miles.
1852360 —0-6' 504187 31-7 7T I1-7750 31 2:0 | 6:50 [Miles.
1953;3s~7}+21,'4~1 144 207 15 -.’-42.3} 627|552 |Miles.
1854,‘303,70:,'1-9 151 398 13 1115, 4|13 758 |Miles.

1

—_ '_____.l__-___ 073 |ihe,
MWn.36-54 1346314893074 9312014 45| 25 | 549

1-3

The mean velocity of the wird for this mouty has been 2 09 miles
per hour above the average, being the most windy November recorded

Miles,
Miles.
Miles.
Miles.

Miles,
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