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PREFACE.

THE extensive sale of the first “ Fear-Book of Fuacts” has
aturally led to the production of a successor in the present
lume; which, we hope, will be received as alike worthy of

;] blic approval. It is gratifying to state that the number of

the Fear-Book already sold is more than double that of the

yearly sale of either of the recent volumes of the Arcana of

Science; which circumstance must be regarded as the best

prool of our extended design having been readily recognised by

the public in general, as well as by the annual purchasers of the

above work.

To popularize Science, by rendering its newest and most va-
luable facts accessible to all who read, has ever been our aim in
i)rovidiug healthful literature for the people. This design was,
twelve years since, (upon the first appearance of the Arcana of
Science,) generously commended by contemporaries, and as
warmly encouraged by the reading public; and, it is not too
much to add that few books published within the above period
are better entitled, by the sterling character of their contents,
to the respect of the reader. The whole series of volumes,
including the }ear-Book, 1839, is, indeed, a treasury of valuable
facts; whereat the theorist and the practical man may meet,
and into which they may, atall times, dip with pleasure and profit.
Vi miversal recommendation will, we trust, be found to
yervide the Fear-Book, 1840 ; in the compilation of which,
w nliey labour, taste, nor judgment, have been spared, on our
-, 1 secure so desirable an extension of popular favour.



" PREFACE,

A glance at the annexed ¢ Contents” will remind
reader that ‘“the progress of Science in its various applicat
to social improvement™ is sought to be registered in
ensuing pages. Herein the mechanician and the studem
natural philosophy ; of electrical and chemical science ; the na
valist and the lover of nature; the geologist and the meteoro
gist, the observer of the phenomena of the earth and the heavc
—may alike be gratified with the novelty and variety of t
several facts recorded; whilst their stock of useful knowled
in each section of Science will be refreshed and kept up by e
accession of information.

Trusting, therefore, that “our labour of love” in the prep.
ration of this volume has not induced us to over-estimate j
attractiveness and useful merit, we commend it to the inlj
ligent reader; in whose advantage lies our best “recompens
of reward.”

L T.

Gray's Inn, March, 18 10.



CONTENTS.

MECHANICAL AND USEFUL ARTS:
Improvements in the Steam-Engine, and the progress of
Steam Navigation and Locomotion ; Civil Engineering
and Architecture; Steamers and Railways ; Telegraphs,
Ship-building, Bridges, Mining and Working Metals;
Fireproofing and Filtration; Lighting; Heating and
Ventilating ; Machinery and Manufactures : and New
Processes in the Useful Arts ............ cecennnns

NATURAL PHILOSOPHY:
Longitude and the Tides; New Phenomena of Light,
Heat, and Vitality ; the Daguerréotype «c......... .

ELECTRICAL SCIENCE:
Researches of Daniell, Scheenbein, Reich, Faraday,
Graham, Grove, Gassiot, Lloyd, Becquerel, Airy,
Jacobi, Harris, Gauss, and others; Galvanic, Voltaic,

Page.

7—96

97—125

and Magnetic Apparatus «....eeeeveascaass ceeens 126—145

CHEMICAL SCIENCE:
New Phenomena, Experiments and Processes; and

New Substances and Compounds «vvcovevesssassses 146—176

NATURAL HISTORY :
ZooroGY: Structural Economy; Mammalia, Birds,
Fishes, Reptiles, Zoophytes, and Insects; New

Specicseceescesetateiiivenanecncaeraan. cesevees 177—219

Borany: New Facts in Vegetable Physiology, Newly

Discovered Plants, &C. ... cccvveevossce coe ooe 219—236



vi CONTENTS,

Page.
GEOLOGY :
The most important Phenomena ; with details of the
Fossil Organic Remains discovered during the year .. 237—264

ASTRONOMICAL AND METEOROLOGICAL PHE-
NOMENA :
New Comct; Asteroids, and Meteors; Phenomena of
Storms; Remarkable Temperatures; with a Meteoro-
logical Summary of the Year seee eon ceeveeesoss 266—275

GEOGRAPHICAL DISCOVERY :
New Land in the Southern Ocean, ....... ceessnaes 276—279

OBITUARY
of Persons eminent in Science and Art, 1839 ....... 279—280

ENGRAVINGS.

Present State of the Thames Tunnel .ecvveee ooen «ov.Fuace Title.
The Electric Ecl (Vignette) .eeaeeveenenne. 2
New Bat (Fespertiliv edilis) «covee ceveeereevennenns 196
The Vampyre Bat .......... Ceeeeerrearenanans eeees 197

do. (2 Cuts) eeeeee.n. Ceeeeee o evesvanane 198
Sternoptix Celebes....cooveieainniiiiiiienaannn cens 203

do. (2CUIS) . .eiviiniis teiieaiieaaenaae 204— 205
Scales of Butterflies’ Wings ; magnified «....00.0 ... 215
The Glyptodon ....ceeveeveesescesssoncsonsnascnanns 253

Sand-pipes in Chalk (3 Cufs) vvevverrenncacancnsnsanss 261—263
The Balleny Isles seeeececcocesoansseaccsssssscnnnns 277



THE

YEAR-BOOK OF FACTS.

Mechanical any Tgeful Arts.

THE THAMES TUNNEL.
(‘See Frontispiece.)

THE present state of the Tunnel will be best illustrated by the plan
facing the title-page. From the annual meeting in March, 1839, to
that in March, 1840, the rate of the progress of the works has steadily
increased, with which there has also been a decreasing average cost
per foot. In 1836, there were 117 feet completed ; in 1837, only 28
feet ; in 1888, 80 feet ; in 1839, 194 feet ; and from January 1 to March
1, 1840, havc been completed 76 feet, being at the rate of 460 feet
per annum ; and the Tunnel is now completed to within 60 feet of the
Wapping shore. Meanwhile, the public curiosity to inspect the
Tunnel has increased with the progress of the works : in 1838, it was
visited by 23,000 pcrsons, and in 1839, by 34,000 persons; being an
increase of 35 per cent. The works have now been in progress 15
years; the total sum expended, including the money advanced by Go-
7ernment, 363,000 ; and the Tunnel will be altogéther completed for
-ess than 500,000/ It is calculated that one archway will be opened
throughout for foot passengers, towards the close of the present year.*

WATT'S INVENTIONS.

M. AraGo, in his Memoir of James FVait, notes: “ At a time
when so many people are occupied with projects of rotatory steam-
»ngines, it would be unpardonable were I not to state that Watt had
not only thought of them, (of which we find proof in his patents,)
but had actually constructed them. Mr. Watt subsequently aban-
doned them, not because they did not work, but because they appeared
to him decidedly inferior in an economical point of view to machines
of double power and rectilinear oscillations.

“ There are, in fact, few inventions, great or small, among those
s0 admirably combined in our present steam-engines, which are not
the development of some of the original ideas of Watt. Examine his

* Abridged from the Report of the Annual Meeting, March 3, 1840.
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labours, and, in addition to the principal points minutely enumecrated
in the text (of the memoir,) you will find that he proposed machines
without condensation, in which, after having acted, the steam is dis-
persed in the air ; and which were intended for localities where large
quantities of water could not readily be procured. The operation of
the principle of expansion in machines with several cylinders was also
one of the projects of the Soho engincer. He suggested the idea of
pistons, which should be perfectly steam-tight, although composed
exclusively of metal. It was Watt who first had recourse to mercu-
rial manometers for measuring the eclasticity of steam in the boiler
and the condenser ; who conceived the idea of a simple and permanent
gauge, by whose assistance might always be ascertained, with a glance
of the cye, the level of the water in the boiler; and who, to prevent
this level cver varying injuriously, connected the movements of the
feeding-pump with those of a float; and who, when required, placed
in an opening in the cover of the principal cylinder of the machine,
the indicator, a small apparatus so constructed that it accurately exhi-
bits the state of the steam, in relation to the position of the piston, &c.
Did time permit, I could show that Watt was not less skilful and
happy in his attempts to improve the boilers, to diminish the loss of
heat, and to consume those torrents of black smoke which issue from
common chimneys, however elevated they may be.

¢ The younger Mr. Boulton informs us, that in the year 1819, the
establishment at Soho alone had manufactured of Watt’s machines, a
number, whose steady labour would have required not fewer than
100,000 horses; and that the saving result from the substitution of
these machines for animal labour, amounted annually to more than
3,000,000 sterling. Throughout England and Scotland, at the same
date, the number of these machines execeded 10,000. They effected
the work of 500,000 horses, or of three or four millions of men, with
an annual saving of from 12,000,000 to 16,000,000 sterling.
These results must, by this time, be more than doubled.”—Trans-
lated in Jameson’s Jonraal.

PERFECT PARALLEL MOTION FOR THE STEAM-ENGINE. *

ON March 18, Mr. J. S. Russell submitted to the Society of Arts
for Scotland, a very beautiful and scientific application of a mathe-
matical proposition to the mechanism of the stcam-engine. By this
method, the piston-rod is carried up and down in a straight line,
which is mathematically correct; while, by the method of Watt, the
piston-rod is never at any one point carricd in an absolutely straight
line, and at top and bottom of the stroke it is very considerably de-
flected from the straight line, which gives rise to much friction and
strain on the mechanism.—Jameson's Journal.

LEGISLATIVE ENACTMENTS FOR THE SAFETY OF STEAM-ENGINES.
A Law has been promulgated in Belgium, dated June 24, 1839,
which, among other enactments, determines the thickness of iron or
copper which shall be used for various sizes of boilers, to be worked at
certain pressures. The particular description of safety valve to be used
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is also described and figured. Every boiler must have two valves, one
of which is to be kept locked, and inaccessible to any one except the
head of the establishment to which the engine belongs. The weights
upon the valve are to be examined and placed by a public officer en-
trusted with the matter, and are not to be increased without his inter-
vention, on any pretence whatever. The boilers of stationary engines are
to be supplied with a pressure gauge of mercury acting in the open air.
Boilers of locomotive or marine engines are to have pressure gauges act-
ing by compressed air, graduated so asto express the strength of the
steam in the boiler. These gauges are to be so placed that the engineer
or fireman attending the working of the boiler, shall be able to observe
the pressure of the steam with facility.— Mechanics’ Mugazine; abd.

RUTHVEN’S PATENT STEAM BOILER.

Mr. RuTHVEN, of Edinburgh, has patented a Steam-boiler, which
practises slower combustion than usual, and thus insures less destruc-
tion of the boiler, and economy of fuel ; the patentee being of opinion
that “when the boiler is highly heated, the water is actually repelled
from the surface of the plates by an atmosphere of caloric, from its
not being able to ahsorb it with sufficient rapidity.”

Mr. Ruthven has adopted a round boiler, about 2 fect diameter, and
any required length: which form gives a strength that will sustain,
with three-cighth plates, upwards of 800 lb. pressure per square inch ;
but the great desideratum, surface, was wanting ; which has been
gained by forming into a spiral form 500 to 1,000 fect, or more, (ac-
cording to the size of engine,) of malleable iron pipe, of an inch
diameter, more or less, as required : this spiral represents a still-
worm of from 12 to 15 inches diameter; it is placed in the flue
leading from the fire, and through which the heated air must pass in
its way to the chimmney ; one end of the spiral is connected with the
boiler under which the fire is placed, the other end being attached to the
pump for supplying the water. Thus is exposed the whole surface of
the spiral in the flue to the action of the heat passing through and
around it; while the water is extracting the caloric in its passage to
the boiler, the heated air passes into the chimney where the coldest of
the water enters the spiral, and before the water enters the boiler, it
is ready for converting instantly into steam. Besides the objects stated,
this arrangement is stated to give strength, durability, and economy,
with more security from steam power than has yet becn obtained.

HEARNE AND DAVIES’S ROTATIVE DISC ENGINE.

Mr. F. Wuisuaw, C.E., having been requested to examine and report
on the principle of construction of this engine, (also known as the
Stoke Prior Engine,) has inspected six different ones, and reports them
to have performed their duties satisfactorily. One of these engines,
(Mr. Whishaw observes,) has been working for fifteen months, and
has only required during this period, the expenditure of 3s. for repairs.
In his examination, Mr. Whishaw has paid cspecial attention to two
important points. First, he finds the moving parts of this engine to
be so few in number, and their motion so uniform and regular, that the
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amount of friction must be very materially reduced ; wherefore the
wear of these moving parts, and their liability to derangement will be
proportionally reduced.  Secondly, with regard to the quantity of steam
required to perform a certain amount of work, Mr. Whishaw reports
that, from several trials made with an engine of this construction at the
works of the British Alkali Company, near Bromsgrove, he found the
work done by a 24 inch Disc Engine, working with the steam at 29 1b.
pressure, to equal 20-horse power, with due allowance for friction;
and the consumption of coal, (common Staffordshire), in general to 2 cwt.
per hour, or rather more than 111b. per horse, per hour. This engine
is worked by high pressure steam, which, after performing its duty,
passes into the atmosphere : during the experiments, the average pres-
sure was found by the mcrcurial steam gauge, to be equal to 291b. on
the inch; but, in order to work the machine to the greatest advantage
the pressure should be considerably increased. This engine equal to
20-horse power, with stcam at 29 lb., would, with steam at 43% lb., be
cqual to 30-horse work. It occupies a space equal to 4 fect square by
7 feet high, and its whole weight, including the frame, is 1 cwt. 43 qrs.
16 Ibs.; buta requisite increase of the weight of the frame would pro-
bably increase the whole to 21 tons; whilst the weight of a high pres-
sure reciprocating engine of equal power would be not less than 20 tons.
~—Midland Counties Herald ; abridged.

NEW ROTARY STEAM-ENGINE.

MR. RowLEY, of Manchester, has invented a Rotary Engine, combi-
ning simplicity of construction with rapidity of motion, greater power
than a common engine of the same size, and a saving in fuel of upwards of
20 per cent.  This engine consists of a circular steam-tight case, in which
revolves a wheel of such a diameter as to leave a sufficient space round
its circumference, for the action of the steam ; this space being divided
into two equal parts by a solid abutment, on the sides of which the in-
duction and eduction of pipes are placed. This wheel is fitted with two
or threc pistons, which work within the wheel, so as to pass the abut-
ment, afterwards projecting into the steamn chamber, and forming a re-
sisting surface against which the stcam acts, and consequently propels the
wheel, the axis of which passes through the case, and is connected with
the shafting of the machinery to be put in motion. The action of this
machine is extremely beautiful ; no levers, beams, pistons, or crank
plunging about, but all smooth, circular, rapid, and noiseless,—Man-
chester Chronicle.

CORNISH HIGH-PRESSURE EXPANSIVE CONDENSING STEAM-ENGINE.
ON May 25, an engine manufactured in Cornwall by Messrs. Harvey
and Co.,, of Hayle, from the specifications and plans of Mr. W. West, for
the Carlisle Canal Company, commenced working, for the supply of the
canal from the river Eden. The water has to be lifted 56 feet; the
steam cylinder is 60 inches in diameter; that of the pump, 45; length
of the stroke, 10 feet. In less than three minutes, the water was lifted
to the pump-head, whence it was poured forth in a continuous and rapid
stream, at the rate of 6,624 gallons per minute : consequently, working
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at twelve strokes, the quantity delivered in twelve hours into the canal is
4,769,280 imperial gallons of water, cqual to 763,200 cubic feet, at an
expense of fuel under 5s.

Mr. West's engines, at the Fowey Consols Mine, in Cornwall, on a
trial, lifted 125 million pounds weight one foot high with 94 Ibs. of coal,
and averaged upwards of 90 millions during 12 consecutive months.
At the Portsmouth and Farlington water-works, the consumption has
been reduced, (doing more work,) full 75 per cent. 'W. Wicksteed,
the engineer of the East London water-works, computes their saving
at 70 per cent., viz., 1,297 16s., instead of 4,328l 2s.—Cariisle
Journal.

CONSUMPTION OF SMOKE.

Mr. Roppa has patented a means of Consuming Smoke, by means
of parting off a portion of thc back of a furnace with fire-brick, so
that when the coal has been coked in the forepart, it is thrust into the
hinder division ; and the smoke from the freshly-supplied coal being
made to pass over the incandescent coked fuel, is consumed. The
principal merit of this invention is its simplicity; consisting merely
of a few fire-bricks, which may be placed in any furnace without ex-
pensive alteration.— Meckanics' Maguzine.

CHANTER’S PATENT STEAM-BOILER AND SMOKE-CONSUMING
FURNACE.

A STEAM-BOILER, of 20-horse power, built by Mr. Borrie, of the
Tay foundry, has been so constructed as to consume its own smoke.
The contrivance is as simple as itis efficient. There are no stecam-
jets, pipes for communicating heated air, blowing machines, or com-
plicated apparatus, of any description, connected with it. No aid
from a philosophical stoker is required, nor any attention is necessary
more than is bestowed in the firing of common furnaces. A consider-
able saving of fuel is also effected, which, however, does not wholly
arisc from the consumption of the smoke, but is effected partly from
the otherwise improved construction of the boiler. The additional ex-
pense of the boiler over those of the common construction is so
small as scarcely toenter into the computation. The furnace is sur-
rounded by water spaces (thus wholly within the boiler), and has two
series of fire-bars. The first series, or those next the furnace door,
is fixed at a considerable inclination. The second series is placed
farther in, and below the first series, and has no inclination. The
anterior extremities of the former project a few inches underneath the
posterior extremities of the latter. Immediately above the postetior
extremities of the first series of fire-bars, is a water partition guard,
attached to the upper part of the furnace. Between the furnace
door and this guard, a chamber is formed, which may be denominated
‘the coal-chamber, that being the place into which the coals are put for
feeding the furnace. Sufficient vertical space, between the first series
of bars and the water partition guard, is left to admit of the coals
falling down into the posterior or smoke-consuming chamber, after
having been coked in the first or coal-chamber. The relative position
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of the lower part of the water partition guard and the surface of the
coke on the bars of the smoke-consuming chamber, is so adjusted, that
the smoke, before it can find egress into the flues, must pass over the
surface of the coke. The construction, thus explained, will make the
mode of operation casily understood. The furnace is fed in the ordi-
nary manner ; cach successive quantity of coal is deposited in the
anterior part of the coal-chamber, and, as the furnace in succession
requires feeding, the fireman forces back the fuel in the chamber till
he has sufficient room for the new feed,—the fuel in the posterior part
of the coal-chamber being, by this process, projected into the smoke-
consuming chamber. Thus, the latter chamber is entirely supplied
with fuel in the highest state of ignition, emitting ouly a pure flame.
Then the smoke arising from each successive feed in the chamber,
having, from the relative position of the water partition"guard, and
the surface of the highly-ignited fuel in the smoke-consuming cham-
ber, to pass under the former and immediately over the surface of the
latter, is thus exposed to the intense action of the flame, and before
reaching the flues is consumed. The boiler is in active operation on the
premises of Mr. C. Smith, flax-spinner, Dudhope.— Dundee Chron.

BEST FORM FOR STEAM-VESSELS.

Tur United Service Journal contains some interesting papers,
by Licut. Wall, R.N., “On the Construction, Proportion, and Power,
best adapted to Sea-going Steam-vessels.” In his last communi-
cation, he gives the following as the result of a careful examination
of the experiments of Col. Beaufoy, Sir John Robison, and others :—

1. That the resistance of a body passing through a fluid is as the
square of the velocity.

2. That an increased facility in passing through a fluid is imparted
to a body by an increase of its length,

3. The resistances of small superficies are nearly as the surfaces;
but the resistance is greater than a proportional increase of surface,
and this deviation from theory inereases with the extent of surface.

4. The resistance to the passage of bodies through the water is
proportional to the angle at the head, other proportions being alike.

5. The resistances do not vary in the duplicate ratio of the angle of
incidence.

6. For the higher rate of velocities, the flatter a vessel is built in
the floor, the better, when intended to be propelled by machinery.

From which we infer : 1, that as double power will not propel the
same body at double the speed, the larger steam-vessels are built, the
better : 2, that the length of a vessel in proportion to her breadth may
be increased beneficially, (for speed,) until the lateral resistance shall
equal the increased momentum obtained by additional breadth, (whict
is at about eight times the breadth) ; that the extreme breadth ought t¢
be exactly amidships; that the form of the bottom, below the water-
line, ought to be as flat as possible for about three-fifths of the length
and from thence to draw in forward and aft for the entrance and run;
and the bow to be as sharp as consistent with safety in a sea-way, bu
the run not to be too fine.
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1t is also recommended that the counters and harpings be kept full,
the stern-post nearly upright, and the stern formed on the circular
construction. In consequence of the shallowness of the vessel, the
quarter-deck and forecastle should be covered in, by which much room
will he obtained below ; and the deck of the latter, being bevelled and
carried well aft, will scrve to turn any sea which may be shipped in
stcaming head-to-wind. The bulk-head of the quarter-deck cabin
should be of a semicircular form, having ports cut at its junction
with the vessel’s side, for the escape of the wind.

Lieut. Wall also proposes to build large stcamers with three instead
of two engines; and sets forth advantages which would more than
counterbalance the increased cxpense, weight, and friction of the
third cylinder.— Quoted in the Mechanics’ Mugazine.

PROPORTION OF POWER TO TONNAGFE OF STEAM-VESSELS.

Mgz. Scorr RusseLL has read to the British Association an im-
portant paper upon this subject of anxious inquiry with every proprietor
and constructor of Steam-vessels. If, on the one hand, a large cargo
is desired, which is generally the case, the power of the engine is
made small, for the purpose of occupying small bulk, and consuming
little coal ; and although less velocity is then acquired than with
greater power, still less fuel is consumed with a small engine than a
large one, and thus it is supposed that greater cconomy is effected.
In other cascs, where velocity is absolutely required, a much larger
proportion of power has been employed ; and, of course, by a large
power there is a much greater consumption of fuel than a small one
in a given time; and not only so, but it is well known that this addi-
tional consumption is much greater than in the proportion of the ve-
locity gained ; so much so, that a consumption of four times as much
fuel will not give more than about double the velocity. Thus, it has
appeared that the use of very great powers, and great expenditure of
fuel, has been made with only a very slight increase of velocity. All
this, the usual reasoning on the subject, goes to prove the value of
employing a small proportion of power to tonnage for economy. The
advantage of low powers and of low velocities, in point of economy,
would thus appear to be established: but this apparent advantage in
theory has not becn realized; on the contrary, it may be recollected,
that at the Bristol mecting of the Association, Dr. Lardner remarked,
that in a case which had come under his own knowledge, where the
power had become gradually increased in the same vesscl, and it was
found that while the vessel was increased in speed, the consumption of
fucl on the whole had diminished. This was a fact which Dr. Lardner
attributed to Mr. Russcll’s Wave principle. Mr. Russell had himself
attributed it at that time to the same cause ; but he found afterwards,
by examining the books of the expenditure of fuel in the steam-vessels
of several companies, that they were aware that they had, on the whole,
saved money by using high powers of steam, and high velocities,
instead of low ones. This result he would not in the circumstances
attribute to his Wave principle; and he had arrived at this very re-
markable general result:—Z1%at in a voyage by a steam-vessel in the
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open sea, exposed, of course, to adverse winds, there is a certain hic
velocity and high portion of power, which may be accomplished wi
less expenditure of fuel and of room, than at a lower speed wi
less power. This principle he then proceeded to prove, and to illu
trate by a case, in which the same vessel is taken with different powe
of engine, and the result, as regards expenditure of fucl, determing
first arithmetically, and then by a general formula, which will enab
any one to detcrmine any particular case.

Dr. Lardner remarked that the theory of Mr. Russell was quite ne
to him; but that he was satisfied of its accuracy. Mr. Russell adde
an important circumstance, in which great advantage might t
derived from the application of high powers: thus, the owner of
vessel, which usually accomplishes her voyage in fifteen days, b
owing to storms or adverse winds, occasionally takes twenty, must s
regulate her stated periods of departure as to allow for these ad
verse circumstances ; and four or five such vessels may be required t
keep up a regular communication between places for which three ¢
four would be sufficient, if, by increased power, the average voyag
were reduced to ten, and the adverse to fourteen, days; and thus, .
large capital would be saved, as well as more voyages accomplished
This principle is, however, only applicable to vessels making long
voyages.—Athenceum ; abridged.

AMFERICAN STEAM NAVIGATION.

THE sceretary of the navy at Washington has issued an interestin;
document of statistics on this subject, from which we may gathe
material for settling a question about the comparative Steam-boa
force of England and America. In 1836, we had 600 steamers a
home and abroad. Doubtless, the number has increasced since then
The American number is rated at 800 20w, of which 600 belong tc
the western waters,—where, in 1834, there were but 254.  About 140
belong to the state of New York. In tonnage, America is more ir
advance ; the total there being estimated at 155,000, to about G8,00¢
on our side, two years ago, at the same time. The American boats
do not equal ours in size: the largest runs between New York anc
Natchez, and is of 860 tons; the next in size are on Lake Erie, anc
along the New England coast.  The average is 200 tons.—dthenaum.

STEAM-BOAT NIGHT SIGNALS.

TuE Society of Arts have awarded to Mr. Jennings a silver medal
for his invention of Night Signals for Steamers, to indicate to the
steersman in what dircction to vary the helm. The plan consists of
three differently coloured lamps, fixed on a horizontal rod attached to
a swivel, which the man on the paddle-box varies in position relative
to the steersman’s eye, and thus conveys to him the requisite
orders.

STEAM-BOAT ACCIDENTS.
THE following interesting and important tabular results are selected
from the Report of Captain Pringle, and Mr. Josiah Parkes, C. E,,
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appointed by Government to investigate the causes and means of pre-
vention of Steam-boat Accidents.

Particulars of Ezxplosions, and form of Boilers.

No. of N
D n‘t?’t:;m o‘f). Name Form 1;{?",&‘ Personal and other
8te:| Schedule | Acci- of Vessel. of Boiler, lost. Injuries.
of Acci- |dents.
dents.
1817 1 1 |Norwich........ cylindric.... 9 |many persons injured.
1824 4 2 |Eagle ........ .[not known.. 1 |not known.
1824 5 3 |Duke of Bridge- rectangular., 2 |many personsinjured.
water .. ..... |
1825 6 4 |James Ewing....| ditto .... 1 |not known.
1826 10 5 ...| ditto 6 |many persons injured.
1827 11 6 ditto . 2 {not known,
1828 14 7 .1 ditto ... 1 40(““0' Jded
1828 8 |Magdalene,.....| ditto ....| — pigs scalded to
! 17 o | death in the hold.
18204 20 9 (Dumbarton Cas-| ditto . ..| — ione person injured.
tle ....oanns i
1830 24 10 |{Hercules . .| ditto ... — ditro.
1831 33 11 {Royal William ..| ditto ... — |no harm done, except
to the boiler.
1834 45 12 |Herald .........cylindric —_ ditto  ditto.
1835 48 13 |Ear]l Grey . rectangular .| 10 'many persons injured.
1836 57 14 |Freedom.. . jeylindnie 1 |the vessel was sunk.
1837 63 15 |Union ... . ‘rcctnngulnr .| 24 !many persons injured.
1838 73 16 |Victoria .. . ‘eylindric .. 5 iothers injured.
1838 74 17 |Victoria ........ | ditto 9 | ditto.
1838, 75 18 (James Gallocher. rectangular .| 2 imany persons injured
1838 76 19 |William Stanley .| ditto . ..| — ditto.
11838 77 20 |Antelope........| ditto ....| — |18 cattle destroyed in
i ! the hold. l
1838 79 21 |Vivid .......... cylindric .. 2 'boiler worn very thin!
H i in the ruptured part.’
1839 91 22 |Urgent ........ rectangular.| — }eight or ninc persons’
‘l severely scalded.
1839 92 23 |Morning Star.. .. cylindric .. 2 iboiler worn very thin.,
i —
} I Total....| 77 | |

It thus appears that 7 cxplosions have occurred in cylindric boilers.
“ 5 ditto rectangular boilers,
“ 1 ditto, the Eagle—form of boiler not ascertained,
Total.... 23
19 Explosions happened whilst the vessels were stopping, or on the instant
of setting the engines in motion.
3 Ditto, whilst steaming.
1 ,  Ditto, the dntelupe, not ascertained.

ANTHRACITE IN STEAMERS.

Mr. PLAYER has invented a Fire-place which is exactly suited to
the peculiarities of Anthracite; enabling it to become slowly heated
up to the burning point, and preventing its disturbance afterwards.
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The arrangement is very simple, and easily applied to stcam-boilers.
As no smoke appears, at first sight it strikes the observer as if the
coals to be burnt were thrown down its short chimney until it was
completely choked; but on looking more closely, he perceives that
this strange looking little chimney is the * feeding funnel” by which
the Anthracite is propped up in atall heap over the fire, and resting on
it, where it remains with its Jower stratum growing hotter and hotter
till it kindles ; then, as the burning mass on the grate beneath is gra-
dually consumed, the layer just in contact with it sinks quictly into its
place, where it in turn becomes fully ignited, and so on. The red-
hot burnt air, (not flame,) is carriecd round about and through the
steam-boiler by flues as usual; and then flies off, without a particls of
smoke to mark its progress, through the chimney at the other cnd of
the furnace. Experiments recently made have ascertained that.gne
ton of Anthracite, burntin a proper fire-place, will raise as much s wam
as one and a quarter ton of common coke. This fact, therefore, pl8ees
the latter fuel at a serious discount, even at present rates, as it would
require 30s. worth of coke to do the work of 27s. of Anthracite. ¢

A small iron steam-boat has been built for experiments wiuh
this fuel, and has been appropriately named the Anthrarife. The
construction of the furnace is the main novelty. In the first experi-
ment upon the Thames, although the boiler is small, it sufficed to
gencrate an abundance of steam; in fact, the engine was working at
45 strokes per minute, which is said to be something abovc the proper
speed. 'The peculiarities of the fuel were very striking. Its power
of conducting heat is so trifling, that the upper surfacc of the mass
in the feeding funnel right over the fire gave no indication of the heat
bencath; and when the fire-door below was opened for an instant,
black coals rested on the surface of the red ones. The fire-bars are
laid sloping away from the funnel, so that as the fuel descends it
spreads equally over the extent of the grate without the aid of a stoker.
No slag or fire-cake results from the fuel, and a few cinders which
fall through the narrow bars still contain so much carbon that they
are thrown into the feeding funnel again. The little ¢ stoking-room”
is from the absence of all meddling with the fire only of a comfortable
temperature —a great advantage on a tropical voyage. The * fire-
doors” are never opened to feed the fire, as all that goes on upon deck
through the funnel, (as millstones are fed through a hopper, but this
does not hop ;) and, consequently, the fire is never half extinguished
(as in ordinary fire-places) by a fresh supply, with the necessary evil
results in addition, of steam checked, power lost, and smoke cmitted.
The combustion of the Anthracite goes on smoothly and cqually,
like that of the oil in Parker’s new lamp, which is heated almost to
the boiling, or rather burning, point, before it is inflamed in the wick.
Mr. George Rennie, who seemed to take a great interest in the ex-
periment, caused the fuel to be weighed during the trip, and found
that the quantity for producing the effect of one-horse power for an
hour was, 6% Ibs.; but this, from the short duration of the experiment,
can only be looked upon as an approximation.— Mechanics’ Mag. ;
abridged.
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THE FIRST STEAM-BOAT.

THE honour of this discovery has been re-claimed for Seotland, in
a paper lately read by Sir John Robison, to the Society of Arts for
Scotland, containing ‘“a Narrative of Experiments and Suggestions,
by the late Mr. James Taylor, of Cumnock, for the application of
Steam to Navigation.”” The circumstances are briefly as follow:

«In the year 1785, the late Mr. Miller, of Dalswinton, was cngaged
in speculations on the practicability of propelling vessels by paddle-
wheels; and, in 1787, he constructed a double boat of sixty feet long,
with paddle-wheels in the space between the two vessels: these were
worked by capstans, turned by men. The speed of this vessel was
tried against a row-boat belonging to the Custom-House, which was
distanced in the race.

 Mr. Miller became desirous of substituting some other mechanical
power for that of the men, and consulted Mr. Taylor, who proposed
that a steam-engine should be applied to give motivn to the paddle-
wheels. After making some objections, Mr. Miller consented to be
at the expensc of an experiment, and authorized Mr. Taylor to em-
ploy a clever mechanician, of the name of Symington, to make a
small engine with a four-inch cylinder. This was accordingly done,
and, on the 14th October, 1788, this engine having been erected on
a twin-boat, t/ke first steam-boat voyage ever mude* was success-
fully performed on Dalswinton Lake.

“ Encouraged by this success, Mr. Miller agreed to make another
trial on a larger scale, when Mr. Taylor, and his engincer, Mr.
Symington, proceeded to Carron Xoundry, where an engine with a
cylinder of eighteen inches diameter was prepared and fitted to
a vesscl, which was tried on the Forth and Clyde Canal, for the
first time, in November, 1789. This vessel moved at the rate of seven
miles per hour—a rate which has hardly been exceeded by the most
improved modern steamers in canal waters.

““ The expense of this experiment having exceeded the estimates
Mr. Miller declined to proceced.

“ 1n 1801, Lord Dundas, then Governor of the Forth and ' Clyde
Canal Company, cmployed Mr. Symington to make an engine for an
experimental vessel for that Company. The vessel was soon after
completed, and made many experimental trips on the eanal; but
being found to create a wave destructive to the banks, was, on that
account, laid aside. )

* It was this latter vessel, (the third in succession from the first
trial), which was visited and studied by Mr. Fulton, the American
cngineer, whose first steam-boat was launched in 1807, nineteen
years after the successful trial at Dalswinton Lake. Mr. Henry
Bell, of llclensburgh, who constructed the steam-boat Comet, on the
river Clyde, in 1812, accompanied Mr. Fulton in his visits to Lord
Dundas’s vessel.

““ The above facts are supported by vouchers from various persons,
several of whom are alive; and are fully corroborated by aceounts pub-

* A claim has latcly been made to the credit of this application of steam-
power, by M. Jouffry, i1 1775 or 1776, on the Saonc in France.—J. R
c
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lished in the Dwmfries Journal and the Secols’ Magazine, of 1788;
and in the Edinburgh newspapers of February, 1790.

“ 1t is not generally known that the engines fitted in Fulton’s first
steamer, on the Iludson, were furnished by Messrs. Boulton, Watt,
and Co., of Soho, who were applied to by Mr. Fulton, in person, to
undertake to construct them.”

THE ARCHIMEDES STEAMER.

Tue drchimedes was noticed in the Year- Book of Facts, 1839, p.
11.  The following additional details are abridged from two papers
contributed to the Railwey Magazine, by Mr. George Rennie, the
engincer, and Mr. F. P, Simith, the adapter of this new application of
the serew to propelling vessels.  The main dimensions are: length
between the perpendiculars, 107 feet; length over all, 125 feet; ex-
treme width, 22 fect; depth in the hold, 13 fect; burden in tons,
237 ; length of enginc-room, including boiler, 19 feet. She is built
of English oak, and sheathed with patent sheathing; the lines both
fore and aft are beautifully run ; she is furnished with three masts, and
is schooner-rigged ; Mr. Wimshurst was the builder. The engines
are united in one frame, the upper part of which is supported by
columns of wrought iron: they consist of two eylinders, 3 fect in dia-
meter cach, and one air-pump between them ; the length of stroke is
3 feet ; the power is estimated at 90 horses; the motion is given to
the crauks by double-side-rods, the joint length of which is 8
feet, by which the advantages of Jong conneeting rods arc obtained.
The hand-levers, the blow-ofl; and injection cocks, arc so arranged as
to be under the immediate command of the engincer ; the wheel-work,
consisting of two cogged wheels and two pinions, is placed in a strong
iron frame independent of the vessel. The shaft which drives the
propeller passes from the lJowermost pinion under the cabin-floor, and
through a water-tight stuffing-box in the inner stern-post, to the pro-
peller or serew.  The serew is made of plates of iron fastened to arms
of wrought iron, keyed upon a wrought iron shaft ; and, when the en-
gine is at work, makes 53 turns for every complete revolution of the
erank-shaft.  The boiler is made to suit the shape of the vessel, npon
the usual prineiple of low pressure ; with the exception of containing
a double set of flues, so arranged as to obtain the greatest quantity of
surface.  The weight of the engines and boiler, chimmney, coal-boxes,
driving-machinery and propeller, is 64 tons 8 cwt.

The merit of this new application of the serew is due to Mr. Smith;
for, although it is not a new invention, the failure of all previous ex-
periments, and his perscverance in bringing the principle forward
once more, entitle it to be considered as anovel application. Mr.
Smith's first trial was made upon a small boat of G tons burden, with
the serew fixed in the dead wood of the stern; when the scerew was
driven with sufficient rapidity to give a velocity to the boat of 7 or 8
mailes per hour; she ran from Blackwall to Margate in 85 hours ; and
towed the British Quern steamer into the West India South Dock.
The screw which propelled this experimnental boat measured only 2
feet in diameter and 2 feet in length; and her success cncouraged
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the formation of a company to make the experiment upon a larger
scale, with the vessel already deseribed.

The details of her performances will be found in Mr. Rennie’s paper
in the Railway Magazine, No. 140, p. 312. The fact of her per-
forming upwards of 10 miles an hour, for 25 strokes per minute of the
engine, is considered as an earnest of the effective properties of the
screw as a propeller: she increases her speed half a knot per hour
for every extra stroke of the engine per minute. The trials were
made both by the common and Massey’s patent log, from 7 knots up
to the highest speed of the vessel, and the result was perfectly uniform.
The immersed scction of the Archimnedes is about 140 feet, and the
area of her propeller about 32 feet; yet she moves forward within one
eighth of the same speed as the serew, in consequence of the obliquity
of its action ; for this oblique form being continued the whole of the
circle, it throws off the” water at right angles from every portion of
its surface in a column, which then assumes the form of an inverted
cone, the base of which is far greater in arca than the midship sec-
tion ; as the serew is turned quicker, the base of the column is pro-
portionally enlarged, whereby a greater resistance is obtained ; and the
Archimedes is propelled at a rate of 10 miles per hour, at a loss not
exceeding one-cighth, when in smooth water ; and in rough, the loss is
not materially increased, as the serew remains wholly immersed, and
not affected by the rolling of the vessel, as is the case with the paddle-
wheel.  Mr. Smith likewise considers the speed of propelling by the
serew to be unlimited, provided you do not spare the power to give it
the requisite number of revolutions.

The efficiency of the above principle for naval warfare has been
generally admitted. By this arrangement, the engines are comnpletely
protected from shot by the coal-boxes on cither side ; whilst the pro-
pellers, from being wholly immersed in the water, are out of the reach
of shot. The engines, screw, and the whole of the machinery,
were made at Messrs. G. and J. Rennie’s manufactory.

We regret to add, that in an experiment with the Archimedes, on
May 30, the boiler exploded just as the vessel was about to get under
weigh ; in which accident the sccond engineer was scalded to death.
The cause was overloading the boiler ; and the accident was entirely
unconnected with the new propeller or arrangement of the cngines.
The boiler has been removed, and replaced by others of different con-
struction.

From the various accounts of subsequent trials, it would appear
that the average of the Arclimedes’ speed has been about 8 miles an
hour, with between 22 and 23 strokes per minute of the engine ; each
stroke producing 53 revolutions of the screw, which is 5 feet in dia-
meter,  The 4drchimedes had her three masts and rigging standing.

THE CYCLOPS STEAM-FRIGATE, THFE. LARGEST STEAM MAN-OF-WAR
IN THE WORLD.

On the 10th July was launched, at Pembroke Dockyard, the
above-named magnificent Steam-ship. Her dimensions are as
follows :—

c2
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Length ...cocivviiniinenen 225 feet.
Beam betwecn paddles 38
Depth of hold veeee . 21

TODNAEE +vcvevecenenssnearaneesas 1,300

She is, therefore, 200 tons larger than the Gorgon, launched from
the same slip about two years ago. Her equipments as a man-of-war,
are the same in all respects as a frigate, having a complete gun or
main-deck, as well as upper or quarter-deck; on the main-deck she
will carry 18 long 3G-pounders, and on the upper-deck four 48-pounders,
and two 96-pounders ; tremendous guns, on swivels, carrying a ball 10
inches in diameter, and sweeping round the horizon 240 degrees.

Like the Gorgon, she is commanded by a post-captain, these being
the only two steamers taking frigate rank; her crew consists of 210
men, 20 engincers and stokers, and a lieutenant’s party of marines,
who has the charge of the guns.

All the guns move upon slides and fixed pivots, therefore taking a
much wider range than the ordinary carriage can give. She is
schooner-rigged, but her fore-mast is of the same scantling and height
as a 36-gun frigate. Her draught of water, with all on board, includ-
ing six months provisions, completely armed, and 20 days fuel, is 15
feet ; this quantity of fuel, 400 tons, is carricd in the enginc-room,
but there is space in the fore and after-hold for carrying 10 days more
coal, making in all sufficient for 30 days run. She has an orlop-deck
below the gun-deck, of such magnificent dimensions that there is
space to stow 800 troops and their officers with comfort; so that
taking the Cyclops all in all, she may be considered the most powerful
in her Britannic Majesty’s service.

This vessel has becn built in six months, under the immediate in-
spection of Mr. Wm. Edye, master builder, of Pembroke Yard, from
drawings and plans prepared by his brother, Mr. John Edye, assistant
to Sir Wm. Symonds, the Surveyor of the Navy; upon whose prin-
ciples of building she is constructed ; namely, the uniting and com-
bining the sailing and stcaming properties together in a most eminent
degree, as is the case with the Gorgon, also built after his plan.

Her engines are of 320 horse-power, and are constructed upon the
same principle as those already in the Gorgon.—Mechanics’ Maga-
zine ; abridged.

THE PRESIDENT STEAM-SHIP.

Tur President steamer was laid down towards the close of 1838,
and has been completed as regards her hull. Her builders are
Messrs. Young and Curling, of Limehouse ; in whose dock-yard was
also constructed the British Queen. The proprictors of both vessels
are the British and American Steam Navigation Company ; the Presi-
dent being intended to run, with the British Queen, between London
and New York.

The main-deck, wherein is the round-house, or saloon, is 8 fect 6
inches in height ; length, 78 fect. The vessel is built of oak, with
fir planking, and has three masts and three decks; her upper-deck
being flush from the bows to the stern, without a poop. The stern is
ernamented in sufficient taste; the window-line being surmounted
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with the arms of England and America, supported by the lion and
eagle, appropriately painted. The whole is crowned with a neat den-
telled cornice, and a boldly-carved wreath gracefully hanging at
the ends.

The figure-head of the President is not yet completed : it will be a
bust of Washington, after Canova. The makers of the engines are
Messrs. Fawcett, Preston, and Co., of Liverpool. The commander
is Captain Kean.

The British Queen and President are believed to be the longest
ships in the world. Their comparative dimensions are :

8&;2;}{ President.

-Ft. Iu. Ft. ln.
Length extreme from Figure-head to Taffrail 275 0 268 0
Ditto on Upper DecK.. vvvnnanreninnnaes o 245 0 243 0
Ditto on Main Deck . cessnane ve e 224 0
Ditto of Keel ....vvvineviniiiernnneannnns 223 0 220 0
Breadth within Paddle-boxes .............. 40 0 41 0
Ditto over bends +u..vversiierineinne ore 40 4 41 4
Ditto over all ... teeseie veaeane 64 0 68 0
Depthe. vevvviieiin snvrvnnsesnnnnenns 27 0 e e
Ditto from Spar Deck .......ec0uiiienianes ce e 32 9
Ditto from Main Deck .vvuvevresvecnnone.n [ 23 6
TORNAZE tovvvuernroncnnns sovesenansnnon 2016 Tons | 2366 Tons
Power of Engines.. ...coeeevieevenanevanaes | 500 Horses | 600 Horses
Diameter of Cylinders .......cceevevennnnnn 774 In. 80 In.
Length of Stroke. ..o veniieveninnaenns 7 Ft. 7 Ft. 6 in.
Diameter of Paddle-wheels ................ 31 Ft. 30 Ft.

‘We have omitted to notice the extraordinary size of the paddle
boxes, each of which is decorated with a star of five points, measuring
fifteen feet from point to point. This magnificent vessel was towed
out of the builders’ dock on December 9.

THE STEAMER NICHOLAL

A sUPERB steamer, thus named, has been built in Gordon’s dock-
yard, Deptford, for plying as a packet betwcen Lubeck and St. Peters-
burgh. She was built by Mr. Taylor, in four months from laying the
keel, after the design of Mr. Carr, surveyor to the East India
Company. The steam machinery, by Messrs. Seaward and Cassil, is
precisely similar to that of H. M. Steam-frigate, the Gorgon : the
engines are of 240-horse power, and the engine-room is only 45 feet
long, whereas, on the ordinary plan it would have exceeded 62 feet.
The Nicholui is of 800 tons burden, and will carry 150 passengers, a
number equal to that of the Great Western, of 1,400 tons.

EXPORTATION OF IRON STEAM-BOATS.

THE materials, from the manufactory of Messrs. Laird and Wood-
side, of Liverpool, have been shipped, for the construction of three
iron steam-boats, in large pieces of plate riveted together, each form-
ing a section of the respective boats; so that the whole may be with
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facility put together on arrival at the port of their destination, Monte
Video, South America. The plates are from a quarter of an inch to
three-eighths in thickness.

LENGTHENING A STEAMER.

A NoOVEL operation has been effected in Chatham dockyard ; that
of lengthening the (leaner Steam-vessel, which had bcen taken into
dock for that purpose. She was sawn in two a little more than one-
third of her length from her stern, and ways were laid from the fore
part of her to tread on ; the purchase falls were rove, and brought to
two capstans, and the order being given by the master shipwright, the
men hove away, and in five minutes the fore section was separated
from the after part a distance of eighteen feet. The space between will
now be filled up by new timber. There is no record of any ship or
vessel having been lengthened in this dockyard before the Gleaner.—
Kentish paper.

ANTHRACITE COAL.

AN Association has been formed in South Wales for extending the
applicability of Anthracite Coal. America took the lead in its use in
steam-boats, and also for domestic purposes; the quantity of carbon
which it contains giving out a greater heat than that description of coal
where combustion is more rapid. Satisfactory experiments have been
made with Anthracite, both with marine and locomotive engines in this
country, and it is to be hoped that its superior economy will not be lost
sight of.

NEW SYSTEM OF INLAND TRANSPORT.

AN experiment has been made on the Forth and Clyde Canal, in
Scotland, which seems likely to affect seriously the relative value of
property in canals and railways. On some canals in Scotland, light
iron vessels, capable of carrying from 60 to 100 passengers, are towed
along by a couple of horses, at a rate of 10 miles an hour ; and this
is effected by what is called riding on the wave. This new system of
wave navigation, the theory of which has been fully explained in the
reports of the meetings of the British Association, has hitherto been
limited in its use by the spced of horses. The experiment to which
we now allude shows that the locomotive engine is capable of per-
forming feats equally astonishing in water as in land-carriage. 4
locomotive engine, running along the banks of the candal, drew a boat,
loaded with sixty or seventy passengers, at « rate of more than nine-
teen miles an hour! and this speed was not cxcecded only because
the engine was an old-fashioned coal-engine, whose maximum speed,
without any load, does not exceed twenty miles an hour ; so that there
is every reason to infer that, with an engine of the usual construction
employed on railways, thirty, forty, or fiftty miles an hour will become
as practicable on a canal as on a railway. The experiments to which
we refer, were performed under the direction of Mr. Macneill. —
Atheneum ; abd.

ERICSSON’S PROPELLERS.
ON Jan. 29, the R. F. Stockton towed the American packet-ship
Toronto from Blackwall to the lower point of Woolwich, a distance
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of 3} miles, in 40 minutes, against the flood-tide, then running from
2 to 24 miles ; thus towing her through the water at the rate of up-
wards of six miles an hour. The Zuronto is 650 tons burden, she
measures 32 feet beam, and drew, at the time of the trial, 16 ft. 9 in.
water ; thus presenting a sectional area of more than 460 square
feet. Now, the fact of this body having been moved at a rate of up-
wards of six miles an hour, by a propeller, or piece of mechanism,
measuring only 6 ft. 4 in. in diameter, and occupying less than 3 feet
in length, is one which, scientifically considered, as well as in a prac-
tical and commercial point of view, is of immense importance.—-
Times.

DRAINAGE OF LANDS BY STEAM-POWER.

IN the fens of Lincolnshire, Cambridge, and Bedfordshire, a steam-
engine of 10-horse power has been found sufficient to drain a district
of 1,000 acres of land, and the water can always be kept down to any
given distance below the plants. If rain fall in cxcess, the water is
thrown off by the engine; if the weather be dry, the sluices can be
opened, and the water let in from the river. The expense of drainage
is about 2s. 6d. an acre; the first cost of the work generally amounts
to 1/ an acre for machinery and buildings.—Durham Advertiser ; abd.

PROGRESS OF RAILWAYS.

During the past year, the following lines of Railway have either
been partially opened, or opened throughout their whole extent :—

The London and Southampton Railway (to which the name of
South W estern has been given,) was opened on June 10, eight miles
onward, to Basingstoke, and between Southampton and Winchester;
leaving thus only the 18 miles between Winchester and Basingstoke
for completion.

The Great Western line was farther opened on July 1, to Twyford,
five miles from Reading; it having been previously opencd as far
only as Maidenhead.

The Eastern Counties Railway is intended to have its termini
at Webh’s Square, between Bishopsgate-street Without and Shore-
ditch church, London, and at Great Yarmouth—a distance of 126
miles : the engineer is Mr. Braithwaite. Of this line, 10} miles,
between the Mile-end road and Romford, were opened on June 18.
The distance is a series of viaducts and bridges; there being 50
bridges, one of which crosses the Lea, with a span of 70 feet.

The Manchester and Leeds Railway was opened from Manchester
and Littleborough, a distance of 16 miles, on July 3.

Ofthe York and North Midlund Railway, 14 miles, (between York
and the junction of the Railway with the Leeds and Selby lines,) were
opened on May 30.

The Midland Counties Railway was opened between Derby and
Nottingham, nearly 16 miles, on June 4.

Of the Glasgow and Ayr Railway, the eleven miles between Ayr
and Groine were opened on August 5.

The Birmingham and Derby Junction Railway, 38} miles, was
opened throughout on August 12. This work has been completed
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within three years, at a cost not exceeding the estimate. This line is
most important, as opening a direct communication from the north te
Birmingham, Gloucester, Bristol, and Exeter; the Bristol and Glou-
cestershire Act, completing the continuous line, having passed in the
last session of Parliament.

The London and Croydon Railway, 104 miles, 16 yards, crossed by
18 bridges, was opened throughout on June 1.

The Newcastle and North Shields Railway, 6% miles, was opened
on June 18. In this short line, however, is a tunnel 70 yards long,
and 24 bridges; two of the latter were described in the Year-Book of
Facts, 1840, p. 19.

The Brandiing Junction Railway is intended to connect the Tyne
and the Wear, and by its junction at Gateshead with the Newcastle and
Carlisle lines, to complete a railway communication between the Ger-
man Ocean and the Irish Sea. This line was opened on Sept. 5.

The Aylesbury Branch of the Birmingham Railway, a straight
line, 7% miles long, has also been opened : the junction is made at
Cheddington, 35 miles from London.

RAILWAY POST-OFFICE CARRIAGE.

THE letter-bags are conveyed along the London and Birmingham
Railway in a Carriage eonstructed for the purpose, the interior being
fitted with nests of pigeon-holes, drawers, desks, and pegs; and is
attended by one or more clerks and a guard, the former to sort the
letters, during the journey, and the latter to tie up and exchange the
mail-bags. For taking and delivering the bags, during the passage of
the train, to obviate stoppages for this purpose, attached to the near
side of the office is an iron frame, with a piece of net, which is ex-
panded to receive a bag from the arm of a standard at the side of the
road. At the same moment that a bag is delivered into the net, ano-
ther is let down from the office by the machine, and thus an exchange
of bags is instantly effected. This ingenious contrivance is the inven-
tion of Mr. J. Ramsay. The post-office carriage is 15 ft. 3 in. in
clear length; 7 ft. 7 in. in width; and 6 ft. 10 in. in height: its
cost, 600/.— Literary World.

RAILWAYS AND TURNPIKE TRUSTS.

THE Select Parliamentary Committee appointed for the purpose of
ascertaining how far the formation of Railways may affect the interests
of Turnpike Trusts, have agreed to their Report ; in which they are of
opinion that the proportion between the scale of duty imposed on
these modes of conveyance by land should be brought nearer to an
equality. As far as an approximation can be made, by comparing the
scale of duty on the average number of passengers conveyed by rail-
roads, or by public carriages and posting on common roads, it appears
the duty is as follows :—

For every passenger by the railway, one-eighth of a penny per mile.

For every passenger by a stage-coach, one-fourth of a penny per mile.

For every person travelling by post, three-fourths of a penny per mile.

While the conveyance of passengers by water is free from duty.
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It appears that the use of Steam-carriages on turnpike roads might
be encouraged by lessening the tolls payable on such carriages, which,
(as appears from the evidence of one of the witnesses examined,) in
some trusts are equal to a prohibition, although such carriages arc
considered to cause less injury to the roads than those of less weight
drawn by horses.

RAILWAYS IN GERMANY.

THE line from Leipzic to Dresden is now completed, and has
been opened the whole distance. The distance between Mayence
and Wiebaden is proceeding rapidly; more than two-thirds of the
distance is finished. The same may be said of the line between
Frankfort and Hattersheim; but, from Hattersheim to Cashel it is
proceeding slowly. The line from Frankfort is now opened as far as
Hochst ; but the continuation from thence to Cassel will not be com-
pleted before the next spring. The railway from Berlin to Potsdam
has also been completed : the journey now occupies three-quarters of
an hour, whereas, by the old road system, it required nearly a day to
pass from Berlin to the royal palace and gardens at Potsdam.—Foreign
Quarterly Revicw.

RAILWAY IN ITALY.

ONE of the most stupendous works of modern times is a projected
Railway from Venice to Milan, connecting the seven richest and most
populous cities of Italy with each other-~Venice, Padua, Vicenza, Ve-
rona, Mantua, Brescia, and Milan ; the most gigantic portion will be
the bridge over the lagoons, connecting Venice with the main land.
The length of the railroad will be 166 Italian, (about the same in
English) miles, passing through a population of 3,500,000, the seven
cities having alone a population of 500,000 : viz., Venice, 120,000,
Padua, 44,000, Vicenza, 50,000, Verona, 46,000, Mantua, 34,000,
Brescia, 42,000, and Milan, 180,000 inhabitants, to which may be
added 20,000 foreigners in Venice and Milan. It is calculated the
transport, when completed, will average 1,800 persons, 1,500 tons of
goods, and 1,000 tons of coals daily.— Foreign Quarterly Review.

RESISTANCE OF AIR TO RAILWAY TRAINS.

Dr. LARDNER has presented to the British Association an elabo-
rate Report of his experiments in that department of Railway Constants
which relates to resistance. This report, which took nearly four hours
in the delivery to the Association will be found ably condensed in the
Athgnwum, (No.619.) Dr. Lardner states that the results of this ex-
tensive course of experiments corroborate and fully establish a doo-
trine which he ventured to advance before a committee of the House of
Lords in the year 1835, but which was then and subsequently pro-
nounced to be paradoxical and absurd. That doctrine was, that a rail-
way laid down with gradients, from sixteen to twenty fect a mile,
would be for all practical purposes, nearly, if not altogether, as good
as a railway laid down, from terminus to terminus, upon a dead level.
The grounds on which he advanced this doctrine were, thata com-
pensating effect would be produced in descending and ascending the
gradients, and that a variation of speed in the train would be the whole
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amount of inconvenience which would ensue ; that the time of perform.
ing the journey, and the expenditure of power required for it, the ex-
pense of maintaining the line of way, and supplying locomotive power
would be the same in both cases; that, therefore, he thought, no
considerable capital ought to be expended in obtaining gradients lower
than those just mentioned. Dr. Lardner concluded by stating in detail
a number of conclusions which he considered to be warranted by the ex-
periments ; care having been taken to lay nothing before the section, ex-
cept what had been fully borne out by the experiments themnselves, He
regards the following conclusions as established by such experiments :—

1. That the resistance to a railway train, other things being the
same, depends on the speed.

2. That at the same speed the resistance will be in the ratio of the
load, if the carriages remain unaltered.

3. That if the number of carriages be increased, the resistance is
increased, but not in so great a ratio as the load.

4. That, therefore, the resistance does not, as has been hitherto
supposed, bear an invariable ratio to the load, and ought not to be ex-
pressed at so much per ton.

5. That the amount of the resistance of ordinary loads carried on
railways at the ordinary speeds, more especially of passenger trains, is
very much greater than engineers have hitherto supposed.

6. That a considerable, but not exactly ascertained proportion of
this resistance is due to the air.

7. That the shape of the front or hind part of the train has no ob-
servable effect on the resistance.

8. That the spaces between the carriages of the train have no observ-
able effect on the resistance.

9. That the train, with the same width of front, suffers increased
resistance with the increased bulk or volume of the coaches.

10. That mathematical formul®, deduccd from the supposition that
the resistance of railway trains consists of two parts, one proportional
to the load, but independent of the spced, and the other pro-
portional to the square of the speed, have been applied to a li-
mited number of experiments, and have given results in very near
accordance ; but that the experiment must be farther multiplied and
varied before safe, exact, and general conclusions can be drawn.

11. That the amount of resistance being so much greater than has
been hitherto supposed, and the resistance produced by curves of a
mile radius being inappreciable, railways laid down with gradients of
from sixteen to twenty feet a mile have practically but little disad-
vantage compared with a dead level: and that curves may be safely
made with radii less than a mile ; but that farther experiments must
be made to determine a safe minor limit for the radii of such curves,
this principle being understood to be limited in its application to rail-
ways intended chiefly for rapid traffic.

DEVIATION OF RAILWAY LINES.
Dr. LarDNER has described to the British Association an instru-
ment which he has constructed for ascertaining the deviations of



MECHANICAL AND USEFUL ARTS. 27

lines of rails. He employs a truck with wheels, without flanges, and
perfectly cylindrical, and on which a platform is placed. An iron
tube crosses this, terminating at each end at right angles, into which
is introduced mercury ; so that itis, in fact, a mercurial level. On
placing this along the lines of railway, the mercury in the columns is
found to go up and down; and into each is introduced a float and a
piston, to the top of the rod of which a pencil is attached, which, on
the occurrence of any incorrectness of the line, describes a curve on
a sheet of paper, the ordinate of which gives the variation of the rail.
Dr. Lardner has tried it on several parts of a line where the variation
is perceptible. The instrument was checked so as to show that this
curve was doubtlessly the real representation of the line ; and being
simple and easily applied, it would, no doubt, be found useful to con-
tractors on new lines of rails.— Literary Gazette.

IMPROVED MACHINE FOR CUTTING RAILWAY BARS.

Mgr. J. GLYNN has communicated to the Institution of Civil Engi-
neers the following means of Cutting the ends of Railway Bars square,
so that they may truly abut against cach other. 1ln general, the ends,
rough aund ragged as they come from the rolls, are separately re-heated
and cut off by the circular saw ; but the accuracy in this case depends
on the workman presenting the bar at right angles to the planc of the
saw. As this cannot be insured, the difficulty is thus obviated : The
axis of the saws and the bed of the machine, which is exactly like that
of aslide lathe, are placed at right angles with the line of the rolls in
which the rails are made ; the saws are fixed in headstocks and slide
upon the bed, so as to adjust them for cutting the rails to the exact
length ; they are three fect in diameter and one-eighth of an inch in
thickness, with teeth of the usual size in circular saws, and make 1,000
revolutions per minute ; the teeth are in contact with the hot iron too
short a period to receive any damage; but to prevent all risk, the lower
edge of the saw dips in a cup of water. The saw plate is secured be-
tween two discs of cast-iron faced with copper, and exposed only at
the part necessary for cutting through the rail. The rail on leaving the
rolls is hastily straightened with wooden mallets on a cast iron plate,
on which it lies right for sawing, and sufficiently hot; thus a consider-
able saving of time, labour, and heat being effected. The rail is
brought into contact at the same time with the two saws, and both
ends are cut off’ by one operation. If the saws be sharp, and the iron
hot, the 78 Ibs. rails are cut through in twelve seconds. The rail on
leaving the saws is placed in a groove planed in a thick cast-iron plate ;
thus all warping is prevented.

PNEUMATIC RAILWAY.

On May 14, was made a second series of experiments with models,
of Clegg’s Atmospheric Principle of propelling carriages by means of
exhausting a tube laid down the line of road, of the air contained in
:t, and creating a vacuum. The tube being exhausted by means of an
tir-pump, the models, the leading one having a piston which forced
open the valve of the tube, proceeded at a rate of extreme velocity
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along the line, a distance of thirty or forty yards, the ascent being one
foot in thirty ; the models were heavily laden, each carrying a couple
of persons, and upwards of 15 cwt. of ballast being disposed over the
whole. The machinery performed to perfection and gave general
satisfaction. The advantages that this system proposes, both for the
public and the railroad proprietors, are very obvious — cheapness, secu-
rity, speed, and no danger of explosion.— Examiner.

ADAMS’S BOW-SPRING RAILWAY CARRIAGES.

MR. Apams’s application of Bow-springs to Railway Carriages will
be attended with the following very prominent advantages ; —

1. A great diminution of friction.

2. Diminution also of weight — because the elasticity of the springs,
and the equable metion they produce, will admit of considerable reduc-
tion in the weight of almost any part of railway vehicles, and also in
the fitting up of the locomotive engines.

8. Security of position on the rails. It has hitherto been deemed
necessary to keep the axles in their positions by means of side guides ;
which, however, prevent them from accommodating themselves to any
of the unavoidable inequalities of the railway.

4. Adaptation to all changes of circumstances. It has been found
by exact measurements, that the axles of many railway carriages are
not placed accurately parallel, and cannot run true on the same line;
the consequences of which are, increased friction, — increased wear and
tear of the rails, the whecls, and carriages,—great additional weight in
every part of the carriages, to enable them to withstand the violent
oscillations and concussions which even a small deviation, (at high
velocities,) from true parallelism in the axles must occasion, while the
power given by the Bow-springs to each wheel to accommodate itself
to every ordinary inequality and impediment, is a remedy for all, or
n;arly all, of the evils to which reference has been made.— Ruslway

imes.

GALVANIC TELEGRAPH AT THE GREAT WESTERN RAILWAY.

THE space occupied by the case containing the machinery, (which
simply stands upon a table, and can be removed at pleasure to any
part of the room,) is little more than that required for a hat-box. The
Telegraph is worked by merely pressing small brass keys, (similar to
those on a keyed bugle,) which, acting (by means of galvanic power)
upon various hands placed upon a dial-plate at the other end of the
telegraphic line, point not only to each letter of the alphabet, (as each
key may be struck or pressed,) but the numericals are indicated by
the same means, as well as the various points, from a comma to a
colon, with notes of admiration and interjection. There is likewise a
cross (X) upon the dial, which indicates that when this key is struck,
a mistake has been made in some part of the sentence telegraphed,
and that an “erasure’ is intended. There are wires communicating
with each end, as far as completed, passing through a hollow iron
tube, not more than an inch and a half in diameter; which is fixed
about six inches ahove the ground, running parallel with the railway,
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and about two or three feet distant from it. The machinery and the
mode of working it are so simple that a child who could read would
(after an hour or two’s instruction,) be enabled efficiently to transmit
and receive information.

This telegraph is the invention of Mr. Cook and Prof. Wheatstone,
of King’s College. Betwcen Drayton, Hanwell, and Paddington, it
has been in operation for a year, and not the least obstruction to its
working, by any of the wires failing, has yet taken place. Should this
accident occur, espccially when the whole line is open to Bristol,
(from the wires being enclosed in a tube about an inch in diameter,)
it might be expected to be diflicult of repair, or to ascertain the
precise point of injury throughout the 117 miles; but this apparent
difficulty has been met by Mr. Cook’s invention of a piece of mecha-
nism, in a mahogany case, not more than cight inches square, by which
means the precise point of injury would be indicated in an almost
incredibly short space of time.

PNEUMATIC TELEGRAPH.

THE following is the description of the Pneumatic Telegraph, in-
vented by Mr. S. Crossley; a model of which may be secn at the Po-
lytechnic Institution.

“ Atmospheric air is the conducting agent employed in the opera-
tion of the Pneumatic Telegraph.

“ The air is isolated by a tube extending from one station to ano-
ther; one extremity of the tube is connected with the gas-holder or
other collapsing vessel, as a reservoir, to compensate for any diminu-
tion or increase of volume arising from compression or from changes
in the temperature of the air in the tube, and for supplying any casual
loss by leakage ; the other extremity of the tube terminates with a
pressure index.

“ It will be evident to every one acquainted with the physical pro-
perties of atmospheric air, that if any certain degree of compression
be produced and maintained in the reservoir, at one station, the same
degree of compression will speedily cxtend to the opposite station,
where it will become visible to an observer by the index.

“Thus, with ten weights, producing ten different degrees of com-
pression, distinguished from cach other numerically, and having the
index, at the opposite station, marked by corresponding figures, any
telegraphic numbers may be transmitted, referring in the usual way to
a code of signals, which may be adapted to various purposes and to
any language. The only manipulation is that of placing a weight of
the required figure upon the collapsing vessel at one station, and the
same figure will be represented by the index at the opposite station.

“ In establishments where the telegraphic communications do not
require the constant attendance of a person to observe them, and
where periodical attendance is sufficient, the signals may be correctly
registered on paper, by connecting with the air tube an instrument
called a pressure register, invented by the projector of the Pneumatic
Telegraph, which has been successfully employed in large gas-light
establishments upwards of fourteen ycars, for registering the varia-
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tions of the pressure of gas in street mains. The same instrument
produces also an increased range of the index scale, by which means
the chance of errors from minute divisions is obviated.

“The introduction of railways has not only created an additiona}
use for telegraphic communications, but the important difficulty which
previously existed in the expense of providing a proper line and safe
foundation, is at once removed by the site of the railway itself, possess-
ing as it does, by its police, the most ample sccurity against injury,
either to the tubes or electric wires.

“ The time occupied in transmitting intelligence by the Pneumatic
Telegraph will depend on the capacity of the air-tube, the degree of
compression given, and the distance hetween the stations : but should
greater despatch be required than is afforded by one air-tube, and the
cost be of minor importance, several tubes may be employed, cach
fitted in the manner above described, so that all the figures contained
in one telegraphic number may be communicated at once ; and, with
four tubes, 9999 different signal numbers may be communicated, re-
ferring to so many words or sentences, and these numbers may be
multiplied four-fold by letters A, B, C, &c., as indices to distinguish
each series.

“ There has been upwards of twenty years’ experience in the trans-
mission of gas for Mumination through conduit pipes of various
dimensions.  In several instances, the gas has been supplied at the
distances of five to eight miles by low degrees of pressure. As one
proof of great rapidity of motion, it has been observed, that when
any sudden interruption in the supply has oceurred at the works, the
extinetion of all the lights, over large distriets, has been nearly simul-
taneous. Another instance of the great susceptibility of motion which
frequently happens, is the flickering motion of the lights at great dis-
tances when water has accumulated in the pipes.

“I'he only experience in the transmission of atmospheric air through
conduit tubes, which applies more particularly to this subjeet, may be
referred to at three railway establishments ; viz., Edinbuargh, Liver-
pool, and Iluston-square, London. In these establishments, air-tubes,
from 13 to 2 miles in length, have been employed for the purpose of
giving notice when a train of carviages is rcady to be drawn up the
inclined plane by the stationary engine at the summit, so that it may
without delay be put in motion. This notice is conmmunicated by
blowing a current of air through the tube at the foot of the inclined
plane, and sounding an organ-pipe, a whistle, or an alarm-bell, at the
stationary engine. Tt will be satisfactory to know, that this operation
has been regularly performed from two to four years without one single
failure or disappointment.

“ It may be farther noticed, that a trial was made with a tube of one
inch in diameter, very nearly two miles in length, returning upon itself,
so that both ends of the tube were brought to one place: the compres-
sion applicd to one end was equal to a column of seven inches of
water ; and the cffect on the index at the other end appeared in fifteen
seconds of time.
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IMPROVEMENTS IN LOCOMOTIVES.

Tur following new invention, applicable to Locomotive Engines, is
considered by a number of scientific men well caleulated to reduce the
expense, and increase the safety, of internal intercourse :—The advan-
tages of it are: 1st, the condensing the stcam after it escapes from
the cylinders, and the water produced thereby returned to the boiler
to be wrought over again and again; by which means the boilcr is
rendered more durable, being kept perfectly free of incrustation or
deposit of any kind ; and no stoppage is required to take in water; of
course freeing the engine of the burden of carrying a supply along
with it.  2nd. The air that supports the combustion of the fuel is con-
sidcrably heated previous to entering the ash-pit; by which the smoke
is completely consumed, although fresh coal be used in the furnace.
Consequently, a great saving in the consumption of fuel is effected.
A successful experiment has been made with the apparatus. The
inventors are William and Andrew Symington, sons of the late William
Symington, the introducer of practical stecam navigation.— Fdinburgh
Chronwle. _—

SIR JAMES ANDERSON’S STEAM CARRIAGE.

A stEAM DPassenger Carriage, upon Sir James Anderson’s plan, has
been built for “the Steam-carriage and Wagon Company,”” by Mr.
Dawson, of Dublin. The front body, which is entered at the side in the
usual way, contains more than ample space for six passengers, each
having an arin-chair, and as convenient, it not better and more com-
fortable accommodation, than the first-class railway carriages.  The
back body, which is entered at the rear, is intended for ten passengers,
although affording sufficient room for twelve. It is so ample in its
dimensions that one may walk perfectly erect, from end to end, with-
out incommoding the passengers at cither side; it is admirably venti-
lated and Jighted, and is to be furnished with a peculiarly constructed
table.  The outside passengers sit round the roof, fourteen in number ;
the carriage altogether containing 30 passengers. The front boot
contains a cistern for water, and a space for coke or {uel for a stage of
from ten to twenty miles; and there is room at ditlerent parts of the
carriage for stowage of about 13 tons of luggage, il necessary.—
Abridyed from Saunders’s News Letter.

NEW PENTOGRAPIIL

Pror. Warnacr has exhibited to the Institution of Civil Engi-
neers a Pentograph of a novel construetion, by which drawings may
be copied or reduced and ctched with great facility. Mr. Macneill
bore testimony to the advantages of this construction over every other
which.hc had scen; and stated that he had been enabled to finish a
plan in 33 howrs, which could not have been done by an ordinary
Pentograph in less than 12 hours.—.dehencum.

LARGE SHEET OF PAPER.
Tuenre has been lately seut from the manufactory at Colinton, a
single shect of paper, weighing 533 1bs., and measwing upwards of a
mile and a half in length; the breadth being ouly 50 inches. Were a
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ream of paper composed of similar sheets made, it would weigh
266,500 1bs., or upwards of 123 tons.—Scotsman.

NEW SBOLDERING APPARATUS.

AN apparatus for Soldering, on a principle entirely new, has
lately been introduced. It consists of a chamber containing hydro-
gen gas, which, issuing therefrom, passes through a long elastic tube,
and terminates in a curved pipe; but, before it escapes, a small por-
tion of air is mixed with the gas, through another elastic tube, con-
nected with a small pair of bellows, worked by the hand or foot. To
solder anything, it is sufficient to direct the flame on the object,
when the melting will solder the fracture. This mode of soldering is
applicable to all situations and places; to any angles, either project-
ing or receding, or even conveniently overhead. The inventor of
this apparatus is Baron Desbassins, of Richmond: it will, doubtless,
be found eminently useful in connceting tubing for locomotive boilers,
and in various ways connected with mecchanical engineering.—Sur-
veyor, Engincer, and Architect, No. 1. ; abridged.

BEET ROOT SUGAR.
THE manufacture of Sugar from Beet Root is flourishing in France.
The works arc stated actually to number 600, cemploying 175,000
agricultural and manufacturing labourcrs. The yearly produce of
Beet Sugar is already 50,000 kilogrammes; the culture is established
in 37 departments; in 47 it may take root; in 3 only it has refused. —
(Oect. 30.)
Bread has been made in France from Beet Root, mixed with a
small portion of potato-flour.

EAST INDIA SUGAR.
ON Nov. 16, Mr. Solly rcad to the Asiatic Society a short report on
some Sugar manufactured at Dindoree, from the juice of the Mauritius
or Otaheite sugar-canc. — Mr. Solly stated that since the year 1792,
when, from the limited supply and high price of West Indian sugar,
the attention of the East India Company was drawn to the importa-
tion of Xast India sugar, numerous attempts had been made to
improve the cultivation and manufacture of Llast India sugar, so as to
bring it into competition with West India sugar.  Notwithstanding
this, its quality remained very inferior, and, till latterly, it was belicved
that India could not supply good sugar; lately, however, sugar has
been brought over from India, of a very superior quality, similar in
kind to some of the better sorts of West Indian.  Mr. Solly exhibited
some sugar manufactured under the direction of Dr. Gibson, and read
a report on it from Mr. Travers, the cminent wholesale grocer, who
described it as being of superior quality, good grain, desirable com-
plexion, and as likely to find a ready market in this country. Mr.
Solly stated that he had analyzed a portion of the sugar, and found it
to contain a very fair per-centage of crystallizable sugar, but that its
colour was diflicult of separation; this, though objcctionable for its
uses by the refiner, does not interfere with its ordinary uses, —
Atheneum,
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IRON SAILING SHIP.

Tae first sailing vessel cver built of iron has been constructed in
Liverpool, and named the Ironsides.  She first sailed for Pernammbuco,
which she reached in forty-seven days. The compass was correct
throughout the whole passage; so that no fear need be entertained as
to its general correctness on board of iron-built ocean-going vessels.
Her hull is literally water-tight; tonnage, 264 tons; draught of water,
after, 8 feet 7 inches—forward, 8 feet & inches.

TIE LARGEST IRON SHIP IN THE WORLD
Is now building by Messrs. Ronalds, Fortdee, Aberdeen, for a Liver-
pool company. Ier length of keel is 130 feet; breadth of frame, 30
feet ; depth of hold, 20 feet; length over all, 137 fect; tons register,

NEW LINE OF BATTLE SHIP.

“ Tug Nile,” of ninety-two guns, has been launched at” Devonport.
She was designed by Sir R. Seppings, and was laid down in 1827 : she
is sister-ship to *‘the Rodney,” nincty-two, launched at Pembroke,
in 1833, which vessel has proved to possess admirable qualities as a
wman-of-war. “The London,” ninety-two, building at Chatham.
is also a sister-ship of “the Nile.”  The dimensions of the latter arve:
length, frown figure-head to tafirail, 2 10 feet 6 inches; length of the gun
deck, 205 feet 6 inches ; height of figure-head above the under part
of the keel, 51 feet 2 inches ;  ditto taftrail ditto, 38 feet; extreme
breadth of main wales, 61 feet 34 inclies : moulded breadth, 52 feet
114 inches; depth in hold, 23 feet 2 inches; burden in tons (new
measurement), 2,622;  ditto by the old measurement, 2,553,

EFFECTS OF LIGITNING ON STIPS.

ON April 16, was read to the Iilectrical Society a paper “On the
use of black paint in diverting the eflects of lightning on ships,” by
Capt. John Arrowsmith. Inthe Philosophical T'ransactions, vol. xlvit.,
will be found a relation of lightning passing over the parts of the masts
painted with lamp-blazk and oil without the least injury, while it
shivered the uncoated parts, tearing out splinters so as to render the
masts comnparatively useless.  Lhie experience of thirty voyages, during
which, on reference to his journals, the vessel he commanded had been
at ninety-eight different periods within the vortex of the eleetric iluid,
and cscaped without having been onee struck, has confirmed Capt.
Arvowsmith in the belief of the cfficacy of the precautions adopted
by him at the commencement of those voyages, on reading the singular
faets related of picbald eattle and horses struck by lightning.  The
aflinity of the fluid to those parts of the streaks in the animals which
were white, being very remarkable, led him to adopt the use of black
paint on the mast heads, yards, caps, and trucks; and to take in and
furl the upper and light sails, whenever forked lightning approached
“the vessel he commanded. Capt. Arrowsmith adds, from this experienee :
*uny part of a body composed of wood, sufliciently coated with black,
or lamyp black and oil, possesses a property of resisting the destructive

D
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effects of the fluid ;” and that, had he possessed thisknowledge during
his sea-life, he would have used the black in the fullest extent, covering
with it the whole of the masts and hull of the vessels.— Liferary
Gazetle.

PRESERVATION FROM SHIPWRECK.

Cart. Dansey, R.N., has invented a contrivance of the kite and
messenger for this humane purpose. The kitc is to be flown from the
ship ; and, as soon as it is over the land with which it is desired to com-
municate, the messenger is sent up, and is carried along by the wind
with sufficient force to disconnect one of the fastenings of the kite.
The kitc immediately turns on its edge and falls, carrying with it the
line, to which, afterwards, hawsers may be sent, and communication
kept up with the shore. This contrivance was practically exhibited at
the United Service Institution, on April 22, by Capt. Saumarez,
R.N.—Literary Gazette.

NEW LIFE-BUOY.

Cart. Henvey, R. N, has invented a life-buoy of the simplest but
most efficacious description, and one which has already proved useful
in practice. This life-buoy consists of a light wooden frame, and in
shape of a horse-shoe, but sufficiently wide to admit of a man’s body,
and rendered buoyant by plates and disks of cork attached to it. The
hinder part is open ; but the front is fashioned into the shape of a beak,
for more readily cutting the water.

The ¢ Lincolnshire Association for the Prescrvation of Lives in
Shipwreck,” having satisfied themsclves of the utility of Capt.
Henvey’s invention by trying one, lost no time in ordering three
more ; and they have it in contemplation to combine the use of these
life-buoys with Capt. Manby’s apparatus in such a way that the
lives of mariners and of passengers on board stranded ships, they.
hope, may be saved, when, by all the means heretofore used, nothing
could be done to relieve them. A word or two will make this plain.
By means of Capt. Manby’s apparatus a cord, attached to a shell,
forced from a howitzer, is thrown over the wreck, and then the crew,
by getting hold of the cord, arc gencrally enabled to pull a boat to
them from the shore. But cases sometimes oceur in which the ship is
so placed, or the sea is so high, that the boat is cither swamped or
dashed to picces; the night closes in upon the sufierers, and all perish.
Now, it seems quite possible that in many cases where no boat could
live, a series of Capt. Henvey’s life-huoys might be drawn off and
made use of in succession till every person was removed from the
wreck. Cases, too, not unfrequently occur in which the life-boat from
the shore is enabled to get within a few yards of the ship, but owing to
the agitation of the water in the intervening space, both crew and pas-
sengers are lost. Capt. Henvey resides in Guernsey, and a post-
paid letter so addressed would, we are well assured, mecet with every
attention.— Timcs.

RE-SHIPPING A RUDDER AT SEA.
Mgk. M. J. Roberts has communicated to the Edinburgh Socicty
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of Arts a new method of re-shipping a rudder at seca, and that with
ease, in the strongest weather. The apparatus for this purpose is
simple and cheap. Before the ship leaves her dock, a hole must be
bored in the heel of the stern-post, of sufficient size to allow of two
small ropes being rove through it: these ropes should be of copper
wire, (or, the committee suggest, of American hides), laid up as a
common hemp rope. Let two ropes be rove through the hole in the
heel of the stern-post, and both parts of each rope be brought on
board through the rudder-case : being of asmall size, they will offer
but little obstruction to the ship’s progress; or, to prevent them
altogether from doing so, a groove may be made in the sides of the
stern-post for the ropes to lic in.  Suppose the ship’s rudder to be
carried away : if it be only unshipped, recover it by means of the
rudder chains, and bring it upon deck. But, if the rudder be totally
lost, make usc of a spare one, which can casily be carried in separate
pieces; or, in default of this, rig up a rudder of spars and ropes.
Bore a hole through the heel, so as to correspond with the hole in
the stern-post , and through the rudder-hole work a grommet of rope,
or wire, to be very strong, as it must traverse firmnly in the hole.
Now bring over the quarter an end of cach rope rove through the
stern-post, and make both fast to the grommet in the heel of the
rudder. Then drop a guy rope through the rudder-case, bring the
end in over the quarter, and make it tast to the head of the rudder.
All is now prepared. Ileave the rudder overboard, haul up the guy
made fast to the rudder-head (this will lead it to the rudder-casc),
and rouse in the slack of the rudder hecl-ropes. Bring the rudder-
head up the rudder-case, and, when high enough, haul taut and belay
your heel-ropes. The rudder-head guy-rope, (which should be a
strong onc), may be now made fast to a spar going across the deck,
or a framework may be made above the rudder-head, to which the
head-rope may be fixed: this is to support the weight of the rudder,
and thus take off' the strain from the heel-ropes. But, in a two-
decked ship, as in a ship of war, the head-rope may be fixed to a
carline between the beams of the deck, immediately above the rudder-
head. livery thing is now in its place; and the rudder is quite as
sccure, if not more so, than when the ship left her port.

The great objection to all plans before suggested for re-shipping a
rudder is the difficulty of keeping the heel of the rudder down, from
its known buoyancy, the ship's forward motion, and the action of the
waves. These causes combine to throw up the heel of the rudder,
render it uscless in steering the ship, and tear away the cumbrous
guys, &c., usually led under the bottom of the ship to keep the heel
of the rudder down.  But, by Mr. Roberts’s method, the rudder will
be maintained in a good position, and in perfeet sceurity.—Abridged
Srom Jameson's Jowrnal.

CONSTRUCTION OF LIGHTHOUSES ON SANDS.

It having been represented to the Corporation of the Trinity House
that Mitchell's patent screw moorings might be advantageously em-
ployed in constructing lighthouses on sands, an experiment to ascer-

n
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tain jts practicability has been made under the superintendence of their
engineer, Mr. J. Walker. The spot sclected is on the verge of the
Maplin sand, at the mouth of the Thames, about twenty miles below
the Nore, forming the northern side of the Swin, or King’s Channel,
where a floating light is now maintained. This spot is a shifting sand,
and is dry at low-water spring-tides. The plan is to creet a fixed
lighthouse of timber framing, with a lantern, and residence for the
attendants,  or this purpose, in August, 1838, operations were com-
menced to form the base of an octagon, forty feet diameter, with Mitchell’s
mooring screws, one of which was fixed to each angle, and another in
the eentre ; each of these s four feet six inches diameter, attached to a
shaft of wrought iron about twenty-five feet long, and five inches diameter,
and, consequently presenting an immense horizontal resisting surface.
Tor the purpose, a stage for fixing the serews, a raft of timber thirty
feet square, was floating over the spot, with a capstan in the centre,
which was made to it on the top of the iron shaft, and firmly keyed to
it; a power of about thirty men was employed for driving the serews;
their united Jabours were continued until the whole force of the thirty
men counld searcely turn the capstan 5 the shafts heing left standingy about
five feet above the surface of the sands.  The fixing of the nine screws,
including the setting out the foundation and adjusting the raft, which
had to be replaced every tide, did not occupy more than nine or ten
days.
Upon this foundation the superstructure of timber is to be
placed : consistiug of a principal post, strongly braced and sceured,
with angleposts nade to converge until they form a diameter of about
sixteen teet at the top, giving the superstructure the appearance of
the frustrum of an octangular pyramid : the fect of the angular posts
and braces are well seeured and keyed down to the tops of the iron
shafts, and the whole is connceted at top aud bottom with strong
horizontal ties of wood and iron. The eutire height of the super-
strueture will be thirty feet ahove the tep of the iron shafts; up Lo a
peint about twelve fect above high water-mask, spring-tides, the work
will be opens the part above will be enclosed as a residence for the
attendants 5 in the centre and above this wiil be creeted a room or
lantern of about ten feet diamcter, from which the lights are to be
exhibited.

"he interval that has elapsed sinee the serews were fixed has fully
proved the seeurity of them, which, although driven into saud, scem
as if fixed into elay.

The importance of this experiment eertainly calls for a trial. The
iuseeurity of foating-lights has Leen too manifestly  productive of
dizastrous consequences not to eall for a remedy, and it will be fortu-
wte 3 by this mcans it be obtained.  Within one month the Nore
icht was blown from ler mooring; and the breaking away of the
north-west light of the Mersey was supposed to have led to lamen-
table shipwrecks at Liverpool.

The progress of this work will be watched with intevest. It is of
nueh more impertance than chain piers, as its success will enable us
1o obtain a foundation in positions where they cannot at prescut be
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used. It wust be remembered that the serew can be ecmployed where
the pile is ofwo avail, that it possesses a much stronger hold, and
bas greater durability, — Cieel Kngincer and Architects’ Journal,

THE LONDON DOCKS.

A ¢rEAT improvement has been made in these docks, by the crection
of a magnificent jetty, supported on nassive piles, extending from the
south-west quay, eight bundred feet across the large basin, affording
a quay-frontage on both sides, for the loading of outward bound ships,
of 1,600 feet. The jetty is sixty-two feet in width; and three lofty
sheds, cachi twe hundred and cight feet long, by forty-cight feet wide,
have also heen erected.  The erection of the jetty is said to have cost
the London Dock Company 60,0004, Oue million sterling has been
expended during the last twelve ycears in enlarging and improving,
including the excavation of the eastern basin and entrance.— Civd
Engin. and Srch. Journal.

THE BUTE DOCKS.

Tue splendid docks and ship canal at Cardiff, undertaken and com-
pleted at the cost of the Marquis of Bute, were opened on October
gth.  The following details have been detained from Messrs, Cubitt
and Turnbull, the engineers:

“ The river Taf; which falls into the sea at the port of Cardiff
forms a principal outlet for the mining districts, with which Glamor-
ganshire abounds. The produce of these mines has hitherto found its
way to market through the Glamorganshire canal; but its sea lock,
constructed about forty years ago, has long been found inadequate to
the demaunds for inereased accommodation, conscquent upon the
extraordinary inerease of trade sinee the canal was opened; some idea
of which may be formed from the fact that, according to the Canal
Company’s Report, 123,131 tons of iron and 226,671 tons of coal
passed down in 1837, making a total of 349,905 tons, or about 1,100
tons per day.

“The principal advantages of the undertaking ave as follows:—
A straight open chammel N. N. K. and S.8. W, about three-
quarters of a mile in length from Cardifl' Roads to the new sea-gates,
which are 45 feet wide, with a depth of 17 feet water at neap, and
32 feet at spring tide. On passing the sea-gate vessels enter a
capacious basin, having an area of about an acre and a half, called the
outer basin, caleulated to accommodate vessels of great burden and
steatiers: the main entrance lock is situated at the north end of this
outer basin, 152 long, and 36 fect wide, suificient for ships of
GO0 tons.

* Beyond the lock is the inner basin, which constitutes the grand
feature of this work. It extends in a continuous line from the Jock to
near the town of Cardiff, 1,450 yards long, and 200 feet wide, an area
of nearly 20 acres of water, capable of accommodating in perfect
safety from 300 to 100 ships of all classes. Quays are built on each
side for more than two-thirds of its length, finished with strong granite
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coping, comprising nearly 6,000 feet, or more than a mile of wharfs,
with ample space for warchouses, exclusive of the wharfs at the outer
basin. To kecp the channel free of deposit, a feeder from the-river
Taff supplies a reservoir fifteen acres in extent, adjoining the basin.
This reservoir can be discharged at low water by means of powerful
sluices with cast-iron pipes five feet in diameter; and by ten sluices at
:he sea-gates, 50 as to deliver at the rate of 100,000 tons of water per
hour.

“ The feeder was commenced in 1834, the first stone of the docks
laid on the 16th of March, 1837, and the last coping-stone laid on the
25th of May, 1839,

Some idea of the vastness of this undertaking may be formed from
the fact of its having already cost about 300,000L ; and an additional
expenditure of considerable amount will be incurred in the ercction of
warehouses, &c., along the quays.—Abridged from the Times.

THE DIVING BELL AT THE POLYTECIHNIC INSTITUTION, REGENT
STRERT,

Is constructed of cast-iron, and weighs three tons ; is about one-third
open at the bottom, and has a seat around for the divers: it is lit by
twelve openings, of thick plate glass, secured by brass frames screwed
to the bell ; six of these lights being triangular, and in the crown, and
six square, in the side. The bell is ¢ suspended by a massive chain toa
large swing crane, with a powerful crab, the windlass of which is grooved
spirally ; the chain passes over four times into a well beneath, and to
it are suspended the compensation weights,”” which, by acting upon the
spiral shaft, accurately counterpoise the bell at all depths. 1t is sup-
plied, by two powerful pumps of eight-inch eylinder, with air, conveyed
by a leather hose to any depth.

The bell is constructed with all the improvements which modern
science has suggested: the engineers being Messrs. Cottain and
Hallan. It is slightly conical; five feet in height, and four feet eight
inches in diameter at the mouth: its thickness is one and a half inch
at the top, and two and a half inches at the bottom: the seat (which
extends nearly round the inside) and the flooring, or support for the
feet, arc of wrought iron grating; both being covered with wood, and
the seat carpeted, to suit amateur divers, of whom there is a fair
proportion. Within the bell is affixed a knocker (such as we com-
monly see on street-doors), under which is painted :—

More Air—Knock Once.

Less Air—Knock Twice.

Pull up—Knock Three Times.
There is likewise affixed a written caution—* Visitors are requested
to keep their seats, and their feet on the board.” Instead of the strong
lenses, or “ bull’s-eye lights,”” common in old bells, the windows are
filled with plate glass seven-sixtcenths of an inch thick. The leather
hose is lined with caoutchoue cloth, and fitted inside with spiral wire.
A peculiar provision is made for adding weights to the bell, and
securing them with flanges to the outer rim; and six massive vertical
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straps meet on the crown in a double ring, by which the bell is
suspended from the crane.

The bell is put into action several times daily: it will contain four
or five persons scated; each pays one shilling for a descent ; * and so
universal is the public curiosity, that ladics and children are frequently
occupiers of the seats.— Literary World.

PORTABLE PONTOONS.

IN April, the following experiment was made by Colonel Macintosh,
on the Serpentine river, ITyde Park : two pontoons, composed of inflated
India rubber cloth cases, (prepared by Mr. Hancock), supporting a
platform, were placed upon the water, upwards of forty of the Foot
Guards standing upon the same. The weight of this number of men
may be calculated at about a ton more than that of a heavy piece of
ordnance; but, as the pontoons were not immersed quite half their
depth, it is obvious that they could have supported a much greater
weight.  The raft thus formed was then towed out some distance in
the Serpentine, and, having returned to the shore and landed the men,
was taken to pieces, and the pontoons and other materials so disposed
of as to show their convenicnce for transport by animals, without
employing wheel carriages.—Mechanics’ Magazine; abridyed.

POWERFUL FIRE ENGINE.

MR. Merryweather has constructed for the Liverpool Fire Police a
large engine, which is equal in power to the combined force of two
London engiues, each having two working barrels seven inches in
diameter, with an eight-inch stroke. In an cxperiment in Hyde Park,
with nose pipes, one 1-8 inch and one 1-16 inch in diameter, two jets
of water have been thrown to a nearly perpendicular height of cighty
feet; and the branch, on being held at an angle of forty-five degrees,
threw a stream of water one hundred and thirty feet distant. The
cistern of the Liverpool engine, from end to end, measures eleven
feet; the breadth, including the pockets, is three feet eight inches.
The handles are nineteen feet six inches long ; the working bar is two
feet seven inches radius. The barrels are nine inches diameter, with
an cight-inch stroke. The total weight is 35 cwt. — Mr. Baddeley’;
Mechanics’ Magazine ; abridged.

IMPROVEMENT ON BARKER'S MILL.

Mg. Stirrat, of Nethercraig, near Paisley, has patenteed this im-
provement, which consists, besides an ingenious water-joint and the
application of a contrivance like the steam-engine governor, in a
beautiful contrivance for preventing the friction arising from the cen-
trifugal action of the water on the revolving arms of the machine.
To remedy this, the patentee has the arms of the machine made with
an eccentric curve, calculated according to the height of the fall, so
that, when the machine is in operation, the water rushes out, at its

* ¢ We understand the diving bell is a complete lion, and turns in nearly
1,000{. per annum.”—Ruailway Maguazine, October, 1888,
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full speed, in a straight line fromn the centre to the extremity of the
arena, where its power is wholly exhausted by action on the sides
opposite the orifice by which it runs ofl.  The advantages of this
machine are stated to be very great. First, while by the ecommon
water-wheel, in some circumstances, only a small portion of the
water-power ¢an be used, and, under the most favourable circumstances,
not more than sixty-five per cent., it is caleulated that by this new
machine not less than ninety-five per cent. of the motive power of
water is available. Secondly, the most trifling rivulet, provided it
have a good fall, can be taken advantage of by the new machine. And,
thirdly, the expense of the improved Barker’s Mill is not more than
one-fifth of the expense of a water-wheel, to work in the same stream.
—_dberdeen Herald,

ARTIFICTAL GRANITE.

M. D’Harcourt’s patent artificial granite blocks of Scoteh asphalte

have been laid down on the Southampton Railway. The sleeper was

put in while the hlock was formed. It was usnal to bore holes, and to

fix the chains by bolts ; but the above shorter method has been cqually
successiul,

PAVING WITH BLOCKS OF WOOD.

Mgz. J. 1. Hawkins has read to the British Association a paper
*On paving roads and streets with blocks of wood placed end upwards.”’
Although seven patents have been taken out in England for wooden
pavements in little more than a year, Mr. Hawkins apprehends that no
specimen in this country fairly represents this valuable means of road-
making ; and he considers the portions laid down in Oxford Street and
the Old Bailey as very huperfect speeimens.  Mr. Hawkins then states
the points on which the goodness and durability of such roads mainly
depend :

1. That the wood be chosen from the heart of sound trees, not a
particle of sap being Jaid down, lest carly rottenness ensue.  The re-
sinous firs ofler excellent materials; but any durable woods may be
employed.

2. T'hat the blocks, which are to be laid contiguously, be cut to an
exact gauge, so as to fit closely and evenly together, and thus form a
level floor.

8. That the depth of the blocks be at least one and a half the
breadth; but twice the depth is preferable: each block, when rectan-
gular, is supported by four others; when hexagonal, by six others;
and this support will be the more effective in proportion to the accurate
and tight fitting of the whole mass of blocks. Mr. Hawkins considers
the hexagonal prism to be mostadvantageous, as affording the greatest
quantity of wood from a tree, where the diameter of the prism is as
large as can be cut out of the whole diameter of the sound part of the
tree.

4. That the blocks be laid upon a firm bed of gravel, shingle, hard
rubbish, or other hard material, well rammed down, and made even
previously to laying down the block.
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5. That a thin layer of only half an inch of fine gravel be spread
evenly over the rammed and levelled surface of the bed at the time of
laying the blocks, to favour their adjustment.

6. 'I'hat the blocks be laid so as to present an even upper surface before
any ramming of them is commenced, so that the ultimate making them
even shall not depend so much on the rammer as on the evenness of
the bed ; the use of the rammer being to scttle the whole firmly down,
no block having to be rammed more than the rest.  1f one block be
allowed to remain higher or lower than the contiguous ones, a jolting
of the carriages will take place; and this jolting will press the lower
blocks more than the higher ones: thus the evil, when commenced in
the smallest degree, is tound to be gradually growing worse; for the
carriage wheel, when descending from the higher block upon the
lower one, acts as a rammer ; but, when ascending from the lower to
the higher, it acts only as so much dead weight.

The blocks should be cut from dry wood, and used soon after being
cut, lest their figure vary by warping.  They may be roughly cut
abroad while the tree is green, and re-cut after they have beecome dry.

The blocks imay, perhaps, be cut by steam-power in Lngland, at as
little expense as by hand in forcizn countrivs, where, from lowness of
wages, it might be supposed England could not compete with them.—
Athenaun 5 abridged.

STABILITY OF SUSPLNSION STRUCTURES.

Mr. J. S. Russcll, on January 16th, read before the Tidinburgh So-
ciety of Arts, a paper on the means of preventing injury from the vibra-
tion of suspension bridges and other stractures.  Mr. Russell has,
however, applied the prineiple mainly to suspension bridges, not only
on account of their national and commereial importance, but ziso
because, in these very light and slender structures, we are so near the
limit of possible strength, that the mere addition of weight to the parts,
instead of strengthening, is certain to weaken them, by inereasing the
load to be horne, at the momentum of the mass, and so increasing
equally the danger of oscillation, instead of diminishing it; and there-
fore, it is peculiarly neeessary in this case to obtain the greatest pos-
sible strength to resist injury, with the smallest amount of weight.
Mr. Russell’s papers, illustrated with several diagrams, will be found
in Jameson’s Juwrnal, No. 52, concluding as follows: —

“ It is unnceessary to cnter in this paper upon the practical details,
which will immediately occur to the civil engineer, and suggest them-
selves readily to the intelligent mechanical engineer. The stays should
be similar in construetion to the main chains of the bridge, but much
lighter ; and each link should be kept in the straight line by a sus-
pending rod from the ehain, continued from the platform, so as both to
keep the stay in the best position for resisting oscillation, and to distri-
bute its weight more equally. )

“The same prineiples which apply to a single arch apply to a serics
of archgs, cither in a wooden structure, or extensive stone arches, or
a chain-pier, like that at Brighton. The arches should bear to each
other the proportion of some of the numbers of the series of dividers
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alrehdy given, so as to prevent the propagation of oscillations from
one to another.

““Stays in platforms, viaducts, and all wooden structures, when in-
tended to prevent oscillations, should be placed at distances not per-
fectly equal, but in the proportion of the series of numbers already
given; and all structures intended to prevent oscillation should be
founded on the same principle.”

BEST CONSTRUCTION OF BUILDINGS FOR SPECTATORS AND
AUDITORS.

IN almost every large room designed for an audience or spectators,
or for both, because most people like to see as well as to hear a speaker,
it may be noticed that certain seats are the best. These seats are
neither too forward nor too far back; thatis, they are not so far for-
ward as, by being immediately under the speaker, to require to look
up at a painful angle of elevation, and to permit his voice to pass over
our heads; or, on the other hand, so far distant as to throw us behind
a mass of people by whom vision would be intercepted, and over whose
heads we should require to strain either to see or hear clearly. A per-
fectly good seat is one, in which without uneasy elevation of the head
or eye without straining or stretching, we can calmly and quietly take
any easy position, or varicty of positions, which we may be disposed to
assume; and yet may in all of them see and hear the speaker with equal
clearness and repose, so as to give him patient and undisturbed attention.
The person who occupies such a seat feels as if the speaker were speak-
ing principally to and for him ; he finds that no one else stands in his way,
and that he hears as well, and sees as well, as if there were no one else
in the room hut himself and the speaker. A room so constructed that
every man in it should feel in this manner, that he had got one of the best
places, and that no one else was in his way,—such a room would be
perfect. Such a room, or rather approximations to such a room, we
have sometimes, but very rarely, met with. On taking a particular
seat, whether near the front or near the back of the audience, we have
felt the comfortable assurance of having one of the best seats in the
room.

The above observations are introductory to a paper communicated to
the Edinburgh Socicty of Arts, by Mr.J.S. Russcll; the object of which
is to discover in what manner the interior of a building for public
speaking should be formed, so that, throughout the whole range which
the voice of a man is capable of filling, each individual should see and
hear without interruption from any of the rest of the audience, with
equal comfort, in an easy posture, and as clearly as if no other indivi-
dual or spectator were present. The means proposed by Mr. Russell
are explained, and illustrated with diagrams, in Jumesun’s Journal,
No. 53.

STRUCTURE OF WOOD.

IN a lecture, lately delivered to the Society of Arts, by Mr. Ducket,
he described nearly every species of wood known among us, from the
iron wood of Demerara, so hard as to defy the tool of the workman,
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down to the softest, which crumbles between the finger and thurnb;
observing that hardness, or softness, or colour, is so vague that bota-
nists necessarily have recourse to microscopic tests for ascertaining
the true characteristics of specimens. The tissues, cellular, vascular,
and liqueous, were then described. Some of these fibres are so
marvellously minute—pine-apple fibre, for instance, is only 1-7000th
of an inch in diameter. The appearance of the medullary ray, by
which change is effected, was next explained; then the simple, though
exquisitely delicate, manufacture of rice paper by the Chinese—a
_process exactly like that adopted by our own cork-cutters. Next
followed observations on the compression of wood, so wonderful in its
effects, that boats employed in the whale fishery, sometimes dragged
by a wounded fish into the deep, come up perfectly useless, and
remain 80, by the concussion and pressure of the waters, for a con-
siderable time. Specimens of wood were submitted to the action of
the oxy-hydrogen microscope: amongst thein were sandal wood, satin
wood, rosewood, oak, mahogany, the bramble, and the nettle; the
magnified sections of the two latter surpassing all the others in symme-
trical beauty.— Literary Gazette.

STRENGTH OF ROPE.

THE conservative power of mud, or clay, has been curiously exem-
plified in the case of vegetable fibre, by a portion of a cable lately
brought up from the wreck of the Royal George. A length of junk,
as it is called, consisting of a piece of cable twenty-three inches in
circumference, and about eight feet long, was recovered; and, being
unlaid, and the yarns taken out, they were found to be so good that a
short piece of one of them bore a weight of 1931bs., and broke only with
a Zsight of 195lbs  The following very curious experiment was then
made : —

A piece of cablet, or rope, measuring two inches and a half in
circumference, was made out of the yarns from one of the strands taken
from the old junk of the Royal George, and marked No. 1; another
cablet, also of two inches and a half, and twenty thread yarn, spun
and tarred in 1838, was made, No.2; and a third, of the same
dimensions and number of yarns, spun and tarred according to the
old method, in 1830, No. 3. These three cablets were then exposed
to the usual test of strength by weights in the dockyard, when, to
the great astonishment of every one, the following were the results :—
No. 1. Made from the old junk saved from the Royal
' George, after being fifty-seven years under the mud, cwt. q. Ib.

bore a weight of . o .. .. 21 38 7
No. 2. Spun and tarred in 1838 .o .o . 231 7
No. 3. Spun and tarred in 1830 . . . 20 1 7

. Times.

PAPER MADE FROM WOOD.

M. DESGRAND, of Size-lane, London, has patenteed the following
process for making t]l:apex- from wood, stated to be the same with that
recently patented by the MM. Montgolfiers, in France.
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The fir and poplar are the only woods to be employed, barked, and
cut into logs, four or five feet long, which are split into lengths, a few
inches square, and carefully assorted in their various shades or colours,
from the lightest of which white paper may be made. The lengths are
chopped into pieces from two to four inches long, and from one to two
inches thick ; and as splintery as possible, so that the fibres may be
the more easily scparated. All knots of the wood, decayed parts, and
crooked fibres, must next be picked out and rejected. A quantity of
strips of one shade are deposited in a water-tight pit, with an outlet,
and covered with lime water, in which the chips remain for a greater
or less time, according to the temperature; in the south of France, from
three to six weeks sufficing to dissolve the glutinous parts of the
wood, when the chips will have sunk to the bottom of the pit. The
lime water is then let off, and the fibres are washed in pure water, and
then opened, divided, and flattened with stampers, or fulling mallets,
so as to prepare them for the usual paper-cngine, or cylinder, to
reduce them to pulp, which is then, either by itself, or with other
materials, made into paper or pasteboard, by a paper-machine, or
frames. For white paper, the fibres are bleached before they are
pulped.

MACHINERY AND THE WORKING CLASSES.

M. ArAGo, in his brilliant discourse ‘ On Machinery considered
in relation to the Prosperity of the Working Classes,” obscrves :—
¢ Thousands of workmen every day execute at the surface, and in the
bowels, of the earth, prodigious lahours, which it would be necessary
totally to abandon, if certain machines were relinquished. One or
two examples will suffice to make this truth sufficiently apparent.
The daily removal of the water which rises in the gallerics of the
Cornish mines requires a power of 50,000 horses, or of 300,000 men.
T ask if the wages of 300,000 workmen would not absorb all the profits
which the mining operations might produce?”  Again, ‘“a single
copper-mine in Cornwall, one of those known as the Consolidated
Mines, requires a steam-engine of the power of more than 300 horses
constantly at work, and thus every twenty-four hours realizes the
labour of 1,000 horses. Concerning this, the assertion cannot be
doubted, that no means could possibly be found beneficially and simul-
taneously to apply the strength of more than 300 horses, or 2 or 3,000
men around the shaft of the mine. To proscribe, therefore, the action
of the steam-engine of the Consolidated Mines, would be to reduce
to a state of inactivity a great number of workmen, whose labours are
now rendered available ; it would be to declare that the copper and tin
mines of Cornwall must for ever remain buried under a mass of soil,
rock, and liquid, many hundred yards deep. The proposition, brought
to this form, would certainly have few.defenders; but the form is
nothing, whilst the substance remains the same.

“If, from operations which require the greatest development of
power, we turn to the examination of different products of industry,
whose delicacy of parts and regularity of form have ranked them among
the wonders of art, the insufficiency, and even the inferiority of our



MECHANICAL AND USEFUL ARTS. 45

organs, compared with the combinations of machinery, are equally
striking to all. Where, for example, is the skilful spinner who, from
a single pound of raw cotton, could produce a thread 150 miles long,
as can the mule-jenny.”’—Translated in Jameson’s Journal.

PAPER-MAKING MACHINERY.

O~ April 25th, some very interesting details of  Fourdrinier's
Patent” were elicited during a debate in the House of Commons.
From a technical description of the invention, by Mr. Mackinnon, it
appeared that 1,000 yards, or any given quantity of yards, of paper,
could be continuously made by it. The patent had been pirated, and
that had led to litigation, in which the patentees’ funds had been ex-
hausted before they could establish their rights. They found them-
selves becoming bankrupts, and thus all the fruits of their invention,
on which they had spent 40,0007., were lost to them. The evidence
of Mr. Brunel, and of Mr. Lawson, the printer of the Times news-
paper, were read, to prove the invention of the Fourdriniers to be one
of the most splendid discoveries of the present age. Mr. Lawson
stated that the conductors of the metropolitan newspapers could never
have presented to the world such an immense mass of news and adver-
tisements as was now contained in them, did not this invention enable
them to make use of any size required. By the revolution of the great
cylinders employed in the process, an extraordinary degree both of
quickness and convenience in the production was secured. One of its
chief advantages was the prevention of all risk of combination among
the workmen, the machine being so easily managed that the least
skilful person could attend to it. It had caused a remarkable increase
in the revenue: in 1800, when this machine was not in existence, the
amount of the paper duty was 195,641.; in 1821, when the machi-
nery was in full operation, the amount of duty was 579,8670; in
1835, it was 833,822/, No doubt, part of this increasc must he set
down to the demand arising from the increased number of publications
and readers: still, it was impossible, but for this discovery, that such

‘a quantity of paper could have been consumed. The positive saving

to the country, eflfected by it, had not been less than 8,000,0004 ; and
the increase in the revenue not less than 500,000 a year.

ELECTRO-MAGNETIC MACHINE.

IN Gold-strect, New York, has been erected an establishment for the
construction of machinery to be put in motion by the application of the
electro-magnetic fluid. One of these machines, of a large size, con-
sists of a wheel, about 16 or 17 fect in circumfercnce, placed vertically,
and surrounded with four large magnets, operating on its outward
circumference, with the smaller ones ncar the centre. Within a few

Anches stands the galvanic battery, for the gencration of the fluid that

sets the whole in motion. The battery is in the form of a rectangular
tub; in which is placed a series of zinc and copper plates, immersed in
a weak solution of sulphuric acid. 'The battery is attached to the large
electric wheel by a series of metallic conductors, and the operation of
the wheel is most striking. In a certain portion of the machinery, the
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fluid, interrupted in its movements, emits, with a snapping noise like
a percussion cap, vivid and most brilliant flashes of light, equal in
intensity to lightning. On putting the finger into the centre of the
flash, only the ordinary sensation is produced; but, on the application
of a piece of steel, the material is melted into red and orange sparks,
and gradually corroded under the action of the fluid. The wheel is
equal in power to that of two able-bodied Irishmen, in giving move-
ment to any kind of machinery. Another machine was equal to four
or five men; and preparations are making to construct machines of any
extent of power.

This new application of the electric fluid has removed all the diffi-
culties which Cook and Davenport met with in their experiments.®
An electric machine to drive a double cylinder printing machine will
cost about 300 dollars; and the expense of working it will be only
25 cents. a day, consisting of sulphuric acid to supply the battery ;
exclusive of the metallic plates of zinc and copper, which only require
to be changed at long intervals. The Company who have perfected this
great invention have expended 12,000 dollars in experiments, during
one year: it has been certified by some of the first engineers of
America and Europe; and the application of the power of the electric
fluid to mechanies and motion is now complete. The danger from fire
is entirely obviated; fur, although the fluid, during the operation,
flashes forth in a succession of big brilliant drops of liquid fire, to all
appearance, yet a piece of paper, even gunpowder, may be applied to
the flashes without their ignition. Steel, iron, or other metals are,
however, ignited ; but no non-conducting substances.—Abridged from
Bennet’'s New York Herald.

BRICK AND TILE-MAKING MACHINERY.

Mg. CorTaM has patented a machine, whereby may be completed
7,000 bricks a day, of sixteen hours, the machine working off 20,000
in a day of ten hours length; and of draining-tiles 10,000, where only
700 could be heretofore worked under similar circumstances, namely,
the difference of time, and by hand. The secret of the machine, is
mouse cloth, to prevent the clay sticking to the rollers, a cloth with
a nap cut like velvet. Its productions are far superior to those of
the common method, especially with regard to solidity, and absorption
of moisture. For extensive operations, the new machine is combined
with the well-known pug-mill, and is worked with water, horse, or
steam power.—Literary Gazette.

THE MARQUIS OF TWEEDDALE’S DRAIN-TILES MACHINE.

Tuis machine will make 10,000 drain-tiles a day, one man and two
boys to attend it, and 20,000 of flat tiles for the drain tile to lie upon;
but if the tiles are broad, for roofing, it will make 12,000 a day. These
draining tiles are fifteen inches long, so that three machines would

- make in one season (of thirty weeks) as many tiles as would lay a drain

* For an engraving and description of Davenport’'s Electro-Magnetic
Machine, see Year-Book of Facts, 1839, p. 80.
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from London to York. Now, a man and two assistants will only make
1,000 drain tiles in a day, and these only one foot long, which is 1,000
feet per day; so that if the drain be laid at the distance of twenty-five
feet, it will make in one day sufficient tiles for six acres. The advan-
tages are—1st, the tile is much stronger from being compressed, and
less pervious to water; it is not only compressed, but it is smoothed
over, which gives it a surface as though it were glazed. They are
capable of being made of a much stiffer clay than usual; and in nine
cases out of ten the clay may be used directly on being dug, if passed
through the crushers, being much drier. Clay unfit for bricks and
tiles by the common method, is available by the machinery. The ex-
pence of draining will be paid in three years, but not unfrequently in
one.~— Farmer’s Magazine.

ERICSSON’S FILE-CUTTING MACHINE,

‘WHIcH was patented about three years since, but then deemed im-
practicable, now turns out files of a superior and more regular cut,
than the average of those made by hand, and in much greater number
in the same time. The principal beauty of the machine consists in
the simplicity of its movements, and the skilful application of the prin-
ciples of mechanics in modifying the stroke according to the varying
thickness of the steel; striking lightly at the point, and increasing
in strength as the thicker parts of the file come under its action.

NEW AMERICAN FLAX MACHINERY.

In the United States has been invented machinery for the prepara-
tion of flax for spinning, after the manuner in which cotton is now
spun. A large company, in Delaware, is now engaged in the manu-
facture of the ‘“short staple’ produced by the new invention. The
advantages alleged are: — 1.—That there is no loss of fibre, as no tow
is to be taken out, all the lint being used up : whereas, by the old plan
of hackling, finger-spinning, &ec., there was a loss of perhaps half the
original weight. 2.—That the expense of labour on the whole process
of cloth making is reduced to one-tenth of what it was, 3.--That the
expense of bleaching in the flax, as now, is much less than in the old

plan, and the process less injurious to the texture,—Letfer in the
Atheneum.

IMPROVEMEXT IN WOOL COMBING.

A VERY important invention in the woollen manufacture has been
patented in Great Britain. Itconsists in heating the carding-cngines
and combs by steam, which has the beneficial effect of allowing the
wool to be stretched or extended as it is operated on by the cards or
combs, without breaking the fibre. By this process, out of every

‘one hundred pounds of undressed wool, ninety-five of the best wool
may be obtained ; whilst by the method now in use, sixty-five is the
best result. The invention is of French origin.— Mechanics’ Magazine.

CLOTH MAKING, WITHOUT SPINNING OR WEAVING.
A MACHINE has been invented by an American, for the making of



48 YEAR-BOOK OF FACTS.

broad or narrow woollen cloths without spinning or weaving ; and, from
our acquaintance with the staple manufacture of this district (Leeds),-
after an inspection of patterns of this cloth, we should say there
is every probability of this fabric superseding the usual mode
of making cloth by spinning and weaving. The machines are
patented in this and every other manufacturing nation. Should this
machine succeed to any thing near the expectation of the patentees, its
abridgment of labour, as well manual as by machinery, will be very
great. It is calculated that one set of machinery, not costing more
than six hundred pounds, will be capable of producing six hundred
yards of woollen cloth, thirty-six inches in width, per day of twelve
hours.—Leeds Mercury.

COMPRESSED PEAT.

Lorp Willoughby de Ereshy, in a pamphlet of a dozen pages, has
described the various machines which he has used for the compression
of peat, till he has brought the last to working perfection, and
patented the same.

In the above pamphlet, the author observes: * in the selection of
peat for compression, care must be taken to obtain a black peat, free
from fibre.”” Peat of the proper appearance resembles blackened
butter, and is the only sort which will repay the expense of preparation.
The peat should be dug of the usual size, viz., eight inches by three,
and three deep, and of uniformn shape, by a spade of peculiar construc-
tion. All attempts to compress peat in large masses have failed.
Before compression, the peats must be placed to dry for five or six
days under sheds, in the same manner as bricks and tiles ; and after
compression, must remain under cover until perfeetly free from
moisture, when they will be fit for use. All attempts to dry the peat
by artificial heat have failed. The peat, when properly compressed,
is reduced about one-third in size, is hard and compact, and nearly
black in colour; it varies slightly in density, somctimes floating, at
others sinking in water. It will be found an excellent substitute for
coal. In a stecam-engine at St. John's foundry, Perth, the peat out-
lasted an equal weight of coal, in the proportion of sixteen per cent.,
the engine being worked at its ordinary rate. 1t gives off'in abundance
gas, which burns with a clear white light. The peat may also be pre-
pared by charring, in the same manner as ordinary charcoal, by which
its size is reduced about onc-half. 'When thus charred, the slowness
and difficulty with which it burns renders it an extremely valuable fuel
in many processes of the arts: it is likewise free from sulphur, and
leaves few ashes. For the working of steel, especially, this freedom
from sulphur renders it greatly supcrior to charcoal. It has been
applicd to this purpose by Messrs. Philp and Whicker, of St.James’s-
street, who have used it in forging razors and surgical instruments.
The'charred peat has also been employed in working other metals, and
in soldering thin brass, with great success. It is likewise as serviceable
in the kitchen as common charcoal, and occasions no unpleasant smell
or taste.

The quantity of peats which may be thus compressed in one day,
may be estimated at 25,000, or 45 per minute, under a pressure of
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400 pounds on the square inch, with a high-pressure steam-engine of
six-horse power.

WIDE VELVET WEAVING. .

THE Society of Arts have conferred upon two Spitalfields weavers,
named Hanshard and Cole, rewards for their invention of a mode of
weaving wide velvets. It appears that about two years ago, a velvet
shawl, two yards square, was imported from France, and seen by these
weavers, both of whom devised the same means of performing the same
work ; though Hanshard was first successful. The difficulty in
weaving a wide velvet was in the width of the fabric being greater
than the stretch of a man’s arm, so that he could not pass the wire
containing the silk across it, from its thinness and flexibility. To
obviate this, Hanshard put the wire into a small pointed brass tube,
which held the wire stiff, so that it could be passed across. In work-
ing, however, the end of the tube was liable to catch in the fabric, and
break the thread ; and this difficulty was overcome by putting a pointed
cap upon the end of the tube, after the wire had been inserted. Cole
followed Hanshard in the invention of the tube; but the cap was
solely Hanshard’s.—Mechanics’ Magazine ; abridged.

BREECH-LOADING GUNS.

A NEw breech-loading gun, invented in Paris,by MM. Lepage, has
been patented in England, in the name of M. Demodion. In this gun,
the breech part of the barrel opens by raising a lever in the situation
of the breech pin, which carries a part of the breech. When this Jever,
which turns upon joints in side-plates, is raised, the breech end of the
barrel is removed, and the cartridge may be introduced: which being
done, the lever is shut down upon the small of the gun, which closes
the end of the barrel, and it is made fast by a spring catch in the end of
the butt. The cartridge is made up in the usual form, and the copper
cap, containing the detonating composition, is inserted into the back end
of it. On shutting down the breech pin lever, a solid piece of steel, as
a small anvil, is brought close against the side of the detonating cap ; an
up-striking hammer, impelled by a strong spring placed against the
guard, when let off by the trigger, strikes the side of the detonating cap
with sufficient force to crush it against the anvil, and thereby discharge
the piece. A beautiful specimen musket of this kind has been deposited
in the Tower of London,—a present from the French Government.

The Franklin Institute of Pennsylvania have reported that Mr.
Jenks, of Massachusets, has invented an improvement, consisting of «
piston or plunger, fitting in a chamber in the breech of the piece, which
1s drawn back by a lever, and several pieces of metal, so as to permit
the ball and charge of powder to be put into the chamber through an
opening in the upper part of the breech. After this, the lever being
depressed, the piston is forced forward by the pieces of metal, which
constitute, by their position, a species of toggle-joint. When the
charge has thus been forced home, the joints are a little beyond the
straight line, from the breech to the extreme point of action. It fol-
lows that the piston cannot be forced back by the discharge of the piece,
and requires no fastening of any kind. The committee of the Institute

. E



50 YEAR-BOOK OF FACTS.

consider this invention to be safe and simple, free from the objections
which usually accompany breech-loading, and possessing all its advan-
tages.—Mechanics’ Magazine ; abridged.

THE WHEEL RIFLE.

Mgr. WirkinsoN, of Pall-mall, has patented this invention, the
novelty of which consists of a wheel, containing seven complete charges,
revolving on a centre ; which, when discharged, can be replaced in an
instant, by other wheels carried in the belt, so as to keep up a con-
tinuous firing. As rapidly as the command, ¢ load, cock, fire,” can be
uttered, can this rifle be discharged, several hundred times, without_
missing fire, or requiring to be cleaned.— Literary Gazette.

NEW RIFLES.

Ri1rLES of an entirely new construction have been introduced into the

British army. They are provided with percussion locks; the barrels

have two grooves in the bore, which descend to the touch-hole in a

spiral direction. The balls have a projection round them to fit the.

groove, and each may be described as having the appearance of
“ Saturn and his belt.”

IMPROVED TUNING FORK.

AN improved tuning fork has been invented and constructed by a
mechanic of Aberdeen. It is not like the common fork, restricted to
the production of one note, but may be made to produce any note
within the compass of two or three octavos. This is accomplished by
extremely simple means. A stop is made to slide stiffly between the
prongs, the effect of which is to check the vibrations in the portion of
the prong included between the stop and the hand, The effective
length of the prongs being thus diminished, the rapidity of the vibra-
tions is increased, and the pitch consequently raised. In the fork now
before us, the fundamental, that is, the note yielded without the use of
the stop, is 1) below the first line of the staff; and the positions of the
stop for the production of the other notes of the stop, up to C (beyond
which the inventor has not yet carried his divisions), are, of course in
the first instance, ascertained by trial. It appears that this improved
tuning-fork has only to be known to come into general use.~dber-
deen Journal.

THE HARMONIPHON.

THIs new musical instrument is the invention of M. Paris, of Dijon.
It resembles the concertina, but is, in some respects, superior to that
instrument. The sound is produced by the vibration of thin metallic
plates, and it is played by keys, resembling those of the piano-forte ; but
the air which acts upon the vibrating plates, instead of proceeding
from bellows within the instrument, is blown by the mouth, through
an elastic tube. Thus, while the fingers on the keys merely mark the
different notes of the scale, the expression lies in the mouth, as in the
oboe, or clarionet. The harmoniphon is made in three varieties: the
first is of the compass of the oboe, the second of the corne Inglese, and
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the third, of a larger size than the others, combines both these instru-
ments, and has a compass of three octaves. It is calculated to be of
great utility in provincial orchestras, where it will be an excellent
substitute for the oboe.—Polytechnic Journal.

NEW ACOUSTIC INSTRUMENT.
AN instrument has been invented in Paris for assisting hearing,
and called ““the Soniferous Coronal.” It goes over the head, whence
the sound is collected, and conveyed by small tubes into each meatus.
It has this advantage over cornets, that it occasions no noise in the
ears. The instrument has been used at the Royal Dispensary by Mr.
Curtis, who has improved it by covering the tips of the tubes with
caoutchouc.

GLAZING WINDOWS.

Sin JouN RoBrsoN has experienced the evil of the ordinary way of
putting in panes of glass, having the convex side outwards. When
the action of the wind was strong, as during storms, and its pressure
was nearly 81bs. on a square foot, the convex side was forced in and
rendered concave, and in doing so, was broken. It has been proposed
that experiments on this subject should be made by the Society of
Arts for Scotland; and Sir John has recommended that the panes
should be put in windows with the convex side inwards.—Jamesvn’s
Journal.

SUBSTITUTE FOR DOOR-SPRINGS.

ON March 27, Mr. J. Gilchrist submitted to the Society of Arts for

Scotland, an ingenious method of applying lever power instead of

springs, for the purposes of shutting, and keeping shut, doors opening

either way; and by which the greatest power is obtained just where it
is wanted, viz., when the door is shut.—Jumeson’s Journal.

MIKROTYPOPUROGENEION.
TAKE a page, or any other definite portion of printed paper, cut it
into two pieces, note the size of the type, and place one piece aside as
the muster or test. Thrust the other piece between the bars of a
lighted grate, or ignite it in any other manner which may be pre-
ferred; place it gently on the hearth, and let it burn away, till entirely
consumed. Take up the paper so charred carefully, and, holding it to
a good light, the size of the print, which is perfectly legible, will be
found to have become considerably reduced, while the sharpness, or
;;_'urity of the impression, will have been singularly increased.— Literary
razette.

PANTOCRATIC MICROSCOPE.

TH1s beautiful instrument is the invention of Professor A. Fisher, of
Moscow. With it, the observer can, by simple and almost impercep -
tible movements, vary the magnifying power from 270 to 550, with-
out in any degree obscuring the object, the degree of enlargement
being registered on the body of ths) instrument. This is importanty

b
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because it saves the operator the necessity of shifting the different parts
of the microscope, when he desires to study the same object under
different degrees of magnitude.—Atkeneum.

PAINTING MACHINE.

M. LerrmanN, of Berlin, has invented amachine for copying paint-
ings in oil with perfect exactness. This discovery is stated to be the
result of ten years incessant study; M. Leipmann having been a regu-
lar attendant at the museum at Berlin, where he selected a portrait by
Rembrandt as the object of his experiment. Fixing single features
and parts of this picture in his memory, by hours of daily and inces-
sant observation, he contrived to reproduce them at home, with perfect
fidelity, and by the aid of a machine, in what manner is not known.
The discovery, however, is so complete, that he has produced, in the
presence of the directors of the museum, 110 copies of the painting
in question. These copies are said to be perfect, and to retain the
most delicate shades of the original picture, confessedly one of the
most difficult to copy in the usual way. The price of the copies is
but a louis d’or each.— Foreign Quarterly Review.

NEW WEAVING-BAR FOR ENGRAVERS.

Mpr. E. Sang, of Edinburgh, has invented a weaving bar for engra-
vers’ ruling machines ; the chief novelty of which is the substitution of
a cylindric weaving-bar, easily removable, for the usual flat one, by the
turning of which may be produced changes in the pattern, and a com-
bination of levers for altering the depths of the undulations.—7'rans.
So.:. Arts, Scotland. :

ENGRAVING ON MARBLE.

MR. C. PaGE, of Pimlico, has discovered an improved means of en-
graving on marble, by covering the surface with a coat of cement:
before the chisel is used. The cement effectually prevents the marble
from chipping, and when the coating is removed the letters remain as
perfect as if cut in copper.—Civil Engineer and Architect’s Journal.

THE EVER-FOINTED PENCIL.

AN improvement has been made on that useful article, “ the ever-
lasting pencil,” that will recommend it again to many who have dis-
used it, owing to the disadvantages remedied by Mr. Riddle’s patent.
Instead of the slide working ina groove, an internal spiral action is sub-
stituted, which, by simply turning the upper part of the case, protrudes
or withdraws the point. This not only obviates the inconveniences of
the projecting slide to the fingers, but, by dispensing with the slit
that weakened the tube, strengthens the case, and preserves its external
beauty, that was injured by the traversing of the slide; and prevents
the accumulation of dirt, that injured the movement. Mr. Riddle’s
spiral pencil is at once durable and elegant; in short, this handy
invention is now perfected.—Spectator.

SELF-ACTING EXTINGUISHER.
Tiurs ingenious contrivance is the invention of Mr. Jones, who has
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named it “ The Photolyphon, or self-acting extinguisher;”’ which
being slid on to a candle at any distance, beyond which the candle is
required not to burn, snuffs it out as soon as the upper part is con-
sumed.— Spectator.

WIRE-SEWN BOOTS AND SHOES.

M. SELLIER, of Paris, has patented the right of using brass wire for
attaching the upper leather to the welt of shoes and boots. He urges
that this metallic thread allows neither moisture nor dust to enter the
shoe, and farther that it does not rip. The sewing is performed with
as much ease as with waxed thread, and is not more expensive.—From
the French ; Mechanics’ Magazine.

PATENT ELASTIC BOOTS AND SHOES.

MR. J. DowiE, in some observations read to the Edinburgh Society
of Arts, on March 15, states that he has succeeded in a valuable im-
provement, by making those parts immediately under, or on each side of,
the principal arch of the foot, of an elastic material, composed of
caoutch and animal skinj; so manufactured as to bestow on the
fabric the elasticity of the caoutchouc, while it retains the tenacity and
durability of leather. The introduction of this elastic substance allows
considerable changes to be made in the form of the boots and shoes,
and gives the wearers the free use of their feet and ankle-joints in
walking, to a much greater extent than any hitherto in use.

The patent elastic boots and shoes possess the following advan-
tages :—They are light, elastic, and durable, and admit of being made
of the shape and form of the foot when at rest ; while their capacity to
alter their figure admits of their adaptation to the ever-varyingmotions
of the foot. They may be made lighter' than the ordinary kind, yet
no unequal pressure is felt; indeed, support is given to the foot.
They are rendered light by the absence of that weight of rigid lea-
ther, placed in the sole immediately under the arch of the foot.—
Abridged from Jameson's Journal.

IMPROVED SHAKER.

A sHAXER for a thrashing mill, on a new principle, has been invented
by Mr. .Sberman, of Kirkpatrick, Durham, Kircudbright. It is of the
same width as the machine, and about four feet and a half long. The
sides, which run from the machine outwards, are three-quarter boards,
about four l‘nch_es deep, with a flat bar across, at each end ; to which the
bottom, which is parallel rods, is nailed. The rods are five-eighths of
an inch thick, five-eighths apart, and about an inch deep. The end of
the shaker is attached to the machine by hinges, and the straw is
thrown on it by the rake. The other end is suspended by wooden
rods from a spindle of inch iron, cranked at each end—an inch and
a quarter giving the shaker two inches and a half in throw. The
shaker has a small bolt on each side, which runs into a hole in the
rods, by wluc_h the shaker is connected with the crank. There are
several holes in the rods, by which is given more or less declivity, that
mostly used being one foot in three. The bolts are about one foot
from the extreme end. The motion is raised from the spur-wheel by ,
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pinion on a shaft, on which also there is a pulley, and another on the
end of the crank-spindle turned with the rope over them ; giving about
the same motion as fanners require, the fanners being driven from the
same shaft. The bottom of the rake might be taken out, and the shaker
introduced, in which case room might be saved; and in many cases,
the shaker might be driven by a pinion on the crank-spindle attached
to the spur-wheel. Should there not be room for the shaker between
the rake and fanners, a small rake, just sufficient to relieve the drum
of the straw, with a little more motion, might serve. By putting a
close bottom on the shaker, two or two and a half inches below the
rods, the grain would run into fanners almost without hoppers. By
this improvement, the shaker can be made longer, giving the straw
more time, the crank can be enlarged, giving it more shake; or more
motion can be given, which will shake it oftener.—Dumfries Times ;
abridged.

NEW THRASHING MACHINES.

A NEWw hand-thrashing machine has been introduced into the
county of Sussex, which will thrash about four quarters of wheat daily ;
two men turning it, and two others feeding it, and clearing the straw
away. This machine, instead of diminishing manual labour, increases
it, by giving employment to those labourers who cannot use the flail ;
and who, in wet days, could not be profitably occupied. It is very
portable, and costs but a few pounds.—Sussex Express.

TRAVELLING PLATFORM.

TuE Society of Arts have rewarded the inventor of a simple and
ingenious contrivance, termed “ a travelling platform.” It consists of
two boards, twelve inches long, by four wide, strongly hinged together ;-
the joints of the hinges are uppermost, and a groove in the centre
allows a rope to pass between the boards freely when they are brought
into a horizontal position. Each board is to be strapped securely
to the climber’s feet ; abelt also passes round his waist, having attached
to it a ring, through which also the rope passes. When a person thus
equipped wishes to ascend the rope, he hangs by his hands, draws up
his knees, keeping the hinged board in a flat position, and it slips up
the rope: immediately his weight is put under the boards, the edges
on the under side, (the contrary to that on which the hinge joints are
placed,) collapse, and firmly clutch the rope; whilst he raises himself,
his weight acting on the lever formed by the width of the board, its
thickness, and the hinge joints. A workman may thus be supported
in many situations where a ladder could not be conveniently used,
without the fatigue of keeping the muscles of the legs in con-
stant exertion in clasping the rope, and with the facility of moving
upwards or downwards, without extraneous assistance.—~Mechantcs’
Mugazine.

PNEUMATIC FILTER.
M-r. PALMER, of Newgate-street, has lately made a useful application
of pneumatic pressure, in the filtering of liquids. His apparatus con-
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sists of a tin vessel, divided by a rim at about the middle; where also
is a moveable division, formed of a plate of zinc, perforated with holes.
This plate supports the superincumbent pressure; and above it is
laid a filtering fabric of paper, calico, flannel, leather, felt, or other
material. An air-pump is attached to the upper part of the lower
division ; and a heavy loose brass ring is placed above the edges of the
filtering fabric, to keep the rim close to the side of the filter. The
filtered liquor is drawn off by a cock. To use this filter, having pre-
pared the fabric, fill the upper portion of the vessel with liquid, exhaug;
the air from the lower part by means of the air-pump, when the liquid
will quickly pass through, leaving the filter nearly dry; then unscrew
the air.pump, and draw off the fine liquid.— Mechunics’ Magazine ;
abridged.

TRANSPARENT WATCH.

A warcn has been presented to the Academy of Sciences at Paris,
constructed principally of rock crystal. It was made by M. Rebellier,
and is small in size: the works are visible; the two teethed wheels
which carry the hands are rock crystal, and the other wheels are of
metal. All the screws are fixed in crystal, and all the axles turn on
rubies. The escapement is of sapphire, the balance wheel of rock
crystal, and its springsof gold. This watch is an excellent time-
keeper, which is attributed, by the maker, to the feeble expansion of
the rock crystal in the balance-wheel, &c.—Mechanics’ Magazine ;
abridged.

COOKING CLOCK.

MR. LoupoN describes an egg-clock, which rings a bell, or sets off
an alarum, at any number of minutes required : it is formed by a dial
like that of a watch, but larger, surmounted by an alarum-bell, and
with five divisions, representing five minutes on the dial. This being
fixed up over the kitchen fireplace, the index is moved to the number
of minutes the egg is to be boiled ; and, during the boiling, the cook
may be otherwise employed till the alarum goés off. The act of moving
the index, or pointer, backwards, winds up the clock. The principle
may be applied to a larger dial, so as to mark the time requisite for
cooking articles generally ; and Mr. Loudon has accordingly caused
such an apparatus to be made. Hence the ordinary work of the kitchen
may go on without the interruption of watching, &c.

SUPERB PALACE GATES.

Mg. DEaN, of Bolton, has cast two pairs of beautiful gates and pali-
sading, for the Imperial Palace, at Constantinople. The height of these
gates, with the central ornaments over them, is 35 feet; the latter
being richly gilt. The height of the gates is 22 feet, and the width of
the gateway 12 feet, exclusive of the hanging pilasters of pendent vine-
leaves, which are 6 feet 3 inches wide. The gates will be supported
by marble columns, surmounted with elegant vases ; and the palisades,
238 feet long on each side, are to be fixed in marble basements. The
weight of the two pairs of gates is 40 tons; and the cost upwards of
20,0007. when fixed ; patterns, 900L ; packing-cases, 150l.—Mechanics’
Magazine.
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NEW METHOD OF PERFORATING GLASS,

Pur a drop of spirit of turpentine on the spot where the hole is to be
made, and in the middle of this drop a small piece of camphor. The
hole can then be made without difficulty, by means of a well tempered
borer, or triangular file. Solid turpentine answers as well as the spirit
and camphor.—.dnnales des Mines. .

VARIETIES OF IRON. . :

DR. ScHAUFHAENTL hasdetailed to the British Association a series of ™
important experiments, which severally go to prove that the purest
carbon, at the highest temperature, retained hydrogen, and occasion-
ally azote, and that what was considered to be pure carbon was, in
reality, approaching to a carburet. He described a method of obtain-
ing graphite by running puddling slag in a fluid state, or silicates of
iron and manganese, over fragments of pit coal; which, on being
cooled, left.the graphite in thin layers on the surface of the slag.
The molecules of iron, according to these experiments, are arranged
in the grey cast-iron in the most regular form, having all their sur-
faces in one plane; the most equal distribution of molecules appeared
in hardened steel; collecting in fascicular aggregation in soft steel,
and being loose and longitudinally arranged in wrought iron. Pure
iron could not be welded ; the welding power depends on its alloy with
the carburet of silicon; the good and various qualities of all the
wrought irons depended on the alloys of pure iron with other metallic
bodies ; and the presence of most of the electro-negative metals had been
generally overlooked in the existing analysis of iron. The presence of
arsenic in Swedish steel, when forged red hot, could be ascertained by
its smell ; as well as in the Low Moor iron. The usual solution of iron
under analysis, in order to separate those metals from the iron, must
be, for the necessary correction, divided into two parts—one to be
treated with a current of sulphuretted hydrogen, the other part dropped
into sulphydrate of ammonia, and carefully digested. A small quan-
tity of silica was more difficult to separate from a large quantity of iron
than generally seemed to be believed; and the real amount of carbon
could only be ascertained by Berzelius’s method of burning iron in a
current of oxygen, or mixed with chlorate of potash and chromate of
lead in a glass tube, used first by Berzelius for analysis of organic
bodies. The author maintained that steel was an entirely mechanical
production of the forge hammer, which tore the molecules of certain
species of white cast-iron out of their original position, into which the
forces of attraction, in respect to the centres, as well as to the position
of the molecules, had arranged those molecules by the slow action of
heat. Steel, as it came out of the converting furnace or the crucible,
was nothing more or less than white cast-iron ; of which Indian steel,
called wootz, was the fairest specimen. The author finally gave an
analysis of two specimens of cast-iron and one of steel. The first spe-
cimen was French grey iron, from Vienne, department de 1'Isére, ob-
tained from a mixture of pea-iron-ore with red hematite, by means of
coal from Rive de Gier and heated air, specific gravity, 6'898. The
second specimen was Welsh iron, from the tin-plate manufactory of the
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Maesteg Iron-works, near Neath, in South Wales; obtained from a
mixture of clay iron-stone and Cumberland red ore, by means of coke
and heated air. It was silvery white, without signs of crystallization :
specific gravity, 7°467. The third specimen was a fragment of a razor
forged in the author’s presence, in the workshop of Mr. Rodgers, of
Sheffield, of the specific gravity of 7-92.

Grey French | White Welsh
Iron, Iron. Steel,
Silicon ......cviv0ien o 4'86430 100867 0°52043
Aluminum . 100738 0°08571 9°00000
. 0°75130 traces. 1°92000

0°00000 0°00000 0°93400

Antimony . 000000 159710 0.12100
Tin ........ 0°00000 000000 traces.
Phosphorus 0754000 008553 0°00000
Sulphur 017740 032018 100200
Azote.., 000000 076371 018310
Carbon 3:38000 4°30000 1'42800
Iron . 89°00740 9152282 9379765
Loss . 00°27222 00°31428 0°09382
10000000 100°00000 100°00000

Several gentlemen, among whom were some connected with the iron
trade, expressed a high sense of the value of this communication ; from
which it appeared that the peculiarities of Swedish iron, in a great
degree, depended on the pr of arsenic, and those of Russian iron
on the presence of phosphorus.— Literary Gazette.

SMELTING IRON.

M. TepLoFF, mining engineer of Russia, states that, in the Uralian
mountains, where many iron mines are worked, fourteen pounds of
iron are obtained by a consumption of the same quantity of fuel, the
qu_anﬁty and rapidity of the air which enters into the combustion
being properly regulated ; whereas, only from four to six pounds of iron
are obtained when the blowers are badly managed. In an experiment,
it was found that 100 cubic feet of air, under a pressure of two inches
of mercury, have produced the same effect as 200 cubic inches of air,
under a pressure of one inch; but with this difference — that, in the
latter case, the consumption of fuel was double that required for the
former. M. Teploff farther states that a furnace had produced
22,000 pounds of iron in 24 hours, with a consumption of only 16,000
pounds of fuel; whilst, before the proper regulation of the blast, double
the quantity was required to produce an equal quantity of iron. Ac-
cording to the same engineer, the results thus obtained are more eco-
nomical than those by the hot blast. — Recueil de la Société Poly-
technique.
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IMPROVED METHOD OF CASE-HARDENING IRON.

TH1s discovery consists of the employment of ferrocyanodide of
potash (prussiate of potash), the crystals of which are reduced to a
coarse powder; the iron articles being well cleaned off, heat them at
the forge to a bright red, take them out and strew some of the prus-
siate of potash over them, which will immediately fuse and spread
u%on the surface ; return the article to the fire, and restore the heat,
when sudden quenching in cold water will give the required hardness.
By this means, case-hardening is more effectually completed in two
minutes than it could be in two hours by the old method; besides
which, part of any iron instrument may be case-hardened, while the
remaining portion continues in its original state.— Mr. Baddeley ;
Mechanics’ Magazine; abridged.

TENACITY OF IRON.

MRr. TELFORD made an interesting series of experiments on the
strength of wire, an account of which is found in Mr. Barlow’s treatise
on the strength and stress of timber, page 254.

The same gentleman made various experiments on bars and bolts of
iron, detailed in the same work.

He also attended to the successive elongations of bars under dif-
ferent weights, and noted the amount of recoil or contraction when
relieved from strain.

Captain S. Brown has also furnished to Mr. Barlow a series of
highly interesting experiments on the strength and elongations of
iron bolts.

The mean result of three experiments by Capt. Brown on cast iron
was 18,564 pounds to the square inch.

Mr. Hodgkinson has published, in the third report of the British
Association, three results of experiments on the same material, which
make its strength 17,136 pounds per square inch, while the three ex-
periments of the committee of the Frank. Inst., which were considered
fair, indicated in the bars a strength of 20,834 pounds.

Mzr. Brunton and Mr. Brunel, have each engaged in this interesting
department of inquiry, and given the results of experiments on a large
scale, which will be found in the work of Mr. Barlow already cited.

Mr. E. Martin, formerly of the Polytechnic school, has given in the
Annales des Mines, Vol. V., a series of experiments executed in France,
under the orders of M. Barbé, on round rods of iron, eighteen or
nineteen feet long, and two inches or more in diameter, made with
a view, in part, to determine the recoil when released from strain,
and the actual amount of elongation under each weight to which it was
subjected.

In the same volume of the Annales des Mines, M. Vicat has a
paper referring to, and controverting some of the positions of Mr.
Martin, but not affecting the statements respecting the experimental
operations just referred to.

In the same work, Vol. VI,, are contained some interesting state-
ments by M. Payen, respecting the manufacture of wire, in which the
relative ductility before and after annealling, is established.

In the Annales de Chimie et de Physique, for Sept. 1833, is a valu-
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able paper by M. Vicat, showing the influence of time on the gradual
extension of wires under different weights. Each of his experiments
occupied nearly three years.

The quantity by which iron extends under different degrees of ten-
sion, and on the recoil when relieved from strain, has been examined
by Professor Barlow. See Journal Frank. Inst., Vol. XVI. p. 124, &c.
The relation between the effect of straining and elongating a bar by
mechanical means, and that of expanding it by heat, is also noticed.—
Note to the Report of the Franklin Institute on the Strength of
Steam Boiler Materials.

STRENGTH OF CAST IRON.
Tae Council of the Institution of Civil Engineers have awarded a
Telford premium to Mr. Bramah, for his series of experiments, on
the strength of cast-iron. These experiments, undertaken with the
view of verifying the principles assumed in the work of Tredgold, on
cast-iron, surpass every other series in number and accuracy, since
two similar specimens of each beam were subjected to trial. The
principles sought to be established by these experiments are that,
within the elastic limit, the forces of compression and extension are
equal; and that, consequently, a triangular beam, provided it be
not loaded beyond that limit, will have the same amount of deflec-
tion, whether the base or apex be uppermost; and a flanged beam
the same deflection, whether the flange be at top or bottom. This
ication was panied by some observations by Mr. A.
H. Renton, pointing out the agr t which subsists between the
experiments and results of the formule of Tredgold. — Mechanics’
Magazine.

PURIFICATION OF COPPER.

M-r. L. TroMPsoN, of Lambeth, has received a gold medal from the
Society of Arts, for a new method of purifying copper, which has long
been a desideratum. This method is so simple as to require no parti-
cular management on the part of the workmen.

Take of impure copper . . . . . . . 100 parts;

Copper scales .« « « « 10parts;

Ground bottle glass, or any other flux, 10 parts;
heat the whole together in a covered crucible, and keep the copper in
a state of fusion for twenty minutes or half an hour, at the end of which
time it will be found at the bottom of the crucible, perfectly pure. The
quantity of copper scales must vary in proportion to the supposed im-
purity of the copper to be operated on ; but the proportions here given
will be found to answer very well for the average kind of English cop-
per. The explanation of this process is sufficiently simple : the im-
purities contained in the copper, consisting of iron, lead, arsenic, &ec.,
combine with the oxygen contained in the copper scales, and form
oxides or .aculs, which are dissolved by the flux, or fly off in a gaseous
form, leaving the purified copper, together with that reduced from the
scales, at the bottom of the crucible; consequently, the copper ob-
tained exceeds that put into the crucible, the gain generally averaging
; from one to one and a half per cent. In this way, Mr. Thompson ob-
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tained perfectly pure copper, from brass, bell-metal, gun-metal, and
several other alloys containing from four up to fifty per cent., of iron,
lead, antimony, tin, bismuth, arsenic, &c.—7'ransactions of the So-
ciety of Arts.

PRINTERS’ METAL.

A TYPE-FOUNDER of Clermont, named Colson, has patented a new
material for printing types, which is harder, capable of more resistance,
yet less expensive, than the ordinary composition of lead and antimony.
Colson asserts that types of his manufacture will gerve for punches in
striking matrices, amf that they will last ten years without being more
;on! than the usual composition is in one year.— Foreign Monthly

eview,

MINES OF CORNWALL AND DEVON.

Ir we estimate the value of the metals annually raised in Great Bri-
tain and Ireland at about 10,597,000%, and consider that of this sum
the iron amounts to 8,000,000/, the value of the remaining metals
would be 2,597,000L, of which Cornwall and Devon would furnish
about 1,340,000/., or more than one-half, leaving 1,257,000l for the
value of all the metals, with the exception of iron, raised in other parts
of the United Kingdom. The two great metallic products of the dis-
trict are copper and tin : of the former it yields one third, and of the
latter, nine-tenths of the whole supply of copper and tin furnished by
the British Islands, and all the countries of the continert of Europe.—
Report of the Geological Society.

NEW LIGHT FOR LIGHTHOUSES.

A systEM of illumination for lighthouses has been invented by a
serjeant-major in the Austrian artillery, named Selckonsky. The
apparatus consists of a parabolic mirror, sixty-two by thirty inches,
with a twelve-inch focus ; the light being produced by a new kind of
wax candle. The invention has been tried at Trieste, where it illu-
minated the whole of the port and neighbourhood equal to the moon at
full ; and at the distance of six hundred yards, the finest writing could
be read.— Mechanics’ Magazine ; abridged.

* ECONOMY IN GAS LIGHTING.

ON March 27, Sir John Robison submitted to the Society of Arts,
for Scotland, a paper pointing out the most economical mode of burning
gas, by peculiar construction of the burners, and the proper size and
fitting of the chimneys, and the disuse of obscured shades. It is found
to be more economical, with any burner, to burn the gas to the full
height it can attain without smoking. If a small quantity of light be
wanted, it is better to use a smaller burner than to reduce the flame of
a large one. The best effect of an Argand burner is attained when
the holes are .all of one size, so that the flame should be of an equal
height all round. The paper also describes the method of burning gas
in street lamps, pointed out by Sir John Robison, and now very
generally used in Edinburgh, so as to prevent the moisture from being
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condensed on the inside of the globes, and rendering the light
obscure,—Jameson’s Journal.

DR. URE'S EXPERIMENTS UPON THE COST OF THE LIGHT AFFORDED

: BY DIFFERENT LAMPS AND CANDLES.

THE author, having instituted a series of experiments to determine
the advantages of Mr. Parker’s new hot oil lamp, adopts as the standard
of comparison the French mechanical lamp, in which the il is raised
by machinery, so as continually to overflow at the bottom of the burn-
ing wick., The relative illumination was determined by the well
known method of the equal intensity of shadows, and verified by that
adopted by Professor Wheatstone; namely, by the relative brightness
of the opposite sides of a revolving ball.

One peculiar feature of the new lamp is its bell-mouthed glass
chimney, above which is a chimney of iron, with a parted diaphragm
for the purpose of causing a certain portion of the heat of the flame
to reverberate against the interior cylindric cavity of the oil cistern.
The bell mouth is formed in a mould, and is far better suited for pro-
ducing a steady flame than the rectangularly constructed chimney of the
mechanical lamp. The intensity of the shadows from the mechanical
lamp, and the hot oil lamp, of a wire a few inches long and of the
thickness of a crow quill, was equal at a distance of ten and eleven
feet respectively; their relative illuminations being as the squares
of these are, as 100 and 121 respectively; and the consumption of the
best sperm oil was 15-2 and 116 grains per minute: the relative cost
of illumination for this oil would thus appcar to be fifty per cent. in
favour of the new lamp. On trying southern whale oil, the cost of illu-
mination appeared to be about one-third that of the mechanical, and
one-half that of the hot oil, lamp with sperm oil. The author tried
many other substances, and, comparing the various illuminations, con-
cludes that the hot oil lamp with southern whale oil affords an
economy of light nearly 12 times greater than stearine or German
wax candles, 74 times greater than tallow mould, 11 times greater
than cocoa nut, 84 times greater than Palmer’s, 174 times greater
than spermaceti, and 18 times greater than wax, candles.

The author had also compared the illumination produced by one of
the Fresnel lamps deposited at the Trinity House. The lamp con-
sists of four concentric circular wicks, placed in a horizontal plane ; the
innermost being Zths of an inch, and the outermost 34 inches in diame-
ter. The intensity of the shadows from this and from the mechanical
lamp were equal at a distance of 13 feet 3 inches, and 4 feet 6 inches
respectively; taking the squares of these, the Fresnel lamp gives
about 9 times the light of the mechanical, which latter may be
assumed as equal to that of 11 average wax candles. On comparing
one of the best Argand lamps with the mechanical, the former was
to the latter as 10 to 11; so that the illumination of the Fresnel
lamp, instead of being, as has been asserted, equal to 40 Argand lamps

* is not equal to more than 96 of those lamps. In the Bude light, a
small stream of oxygen is sent up through a small tube within the
burning wick, which is #ths of an inch in diameter, and the flame
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about § ths of an inch. The illuminating power is equal to about 80
wax candles. Dr. Ure also examined the illuminating power of
different kinds of wax candles, and found that the light from a long-
three and a short-three was the same, or 1:11th of the mechanical lamp;
also the light emitted from one of the six-to-the-pound was very little
less, being 1:12th of that of the mechanical lamp. The consumption of
wax in a long or short-three may be taken at 126 grains per hour, and
in a short-six at 125 grains per hour.— T'ransactions of the Institution
of Civil Engineers.

THE BUDE LIGHT.

Tue Bude Light, the invention of Mr. Goldsworthy Gurney, is
produced by introducing oxygen into the interior of the flame. An
ordinary flame is hollow; the exterior part only being ignited by the
atmosphere, the interior part is unburnt, containing vapour of oil and
carburetted hydrogen, which forms the interior of an ordinary oil
flame, having a cylinder or cone of flame round it. The new light is
produced by oxygen, admitted into the bubble or interior of flame.
The oxygen strikes the nascent carbon and vapour of oil as it is dis-
tilled, and produces an intense light. The difference between that
and an Argand lamp is, that one has oxygen in the interior, and the
other has common air. The Argand burner consists of two flames,
one within the other: the common lamp has but one, and this consti-
tutes the difference between the common ordinary lamp and the Argand
burner. In the Bude Light, the outside or atmospheric flame acts
as a retort in distilling the combustible matter. The light produced
is from the vivid ignition and more perfect combustion of the carbon ;
such light being in direct ratio with the quantityof disengaged unburnt
charcoal.

Mr. Gurney has made several experiments at the Trinity House,
with a view to ascertain the quantity, intensity, comparative expense,
practicability, and certainty of duration, of the Bude Light; and, taking
an Argand burner, one-eighth of an inch in diameter, burnt with
atmospheric air, as a standard of light, a Bude Light of one-quarter
of an inch in diameter produces a light equal to two such Argand
burners.

The expense of the Bude Light, as compared with the Argand
burner, taking it as a standard of light, is more in proportion, as
thirteen to twelve; as compared with wax-lights at 1s. 9d. per Ib,, it
is about one half the expense.

The oxygen is of easy production, from manganese found abundantly
in Devonshire, Cornwall, Warwickshire, and Cumberland; and, taking
the present grice of manganese at from 8/. to 9/ per ton, including
the wear and tear of apparatus, expense of fuel and attendance, the
oxygen may be produced at about 2d. per cubic foot.

" The quantity of oil burnt by the Bude Light is not more than one
quarter of that consumed in the Argand burner.

There is no difficulty in managing and preparing the gas, and in
lighting and superintending the burners, which may be done by an
ordinary man, without much previous instruction. It is managed at
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the Trinity House by a carpenter, who was taken from the premises:
the second day he managed the light.

The Bude burner, with good sperm oil, will burn six hours without
trimming ; if it be impure oil, it will not last so long; and the wick
only requires to be trimmed like an ordinary Argand burner.

This invention is called “the Bude Light,” in reference to Mr.
Gurney’s residence in Cornwall, where the experiments were made:
his name was associated with the lime light, which he published in
1823, and the above was named * the Bude Light” at the Trinity
House, by way of distinction.

Such is the substance of the evidence given by Mr. Gurney before
the Select Committee appointed to superintend his experiment of
lighting the House of Commons with the Bude Light. The Committee
have also examined several very eminent scientific and practical men,
who have investigated the nature and properties of light.

Professor Faraday, having examined the Bude Light, reports that
the lamp furnished by Mr. Gurney to the Trinity House burns with
remarkable steadiness for eight hours together, not requiring so rauch

_attention as an ordinary Argand lamp for the same time. There is
no fear from this lamp, except from the great heat which it pro-
duces, which can be easily guarded against by carrying off the hot
air from the burner. Professor Faraday considers there to be no
danger from explosion; and, should any of the oxygen escape, it would
not be deleterious, but rather the contrary. The expense of the Bude
Light, compared with that of oil, is 84d. by the Argand, and 10}d.
by the Bude Light, including every expense, save men’s wages.
Professor Faraday has reported the new light to be so good and
constant that he has recommended it to the Trinity Board for their
light-houses, and one has been erected at Oxfordness. The Bude
Light is very manageable, it being easy to make a single burner give
a variation of light from one to two and a half. The adjustment of
the supply of fuel (manganese), and then of the oxygen, enables you
to have a great command over the lamp: that burned by Professor
Faraday gave a light of twenty Argands, for twelve hours, con-
suming in that time six pints and four-tenths of oil, and sixty-four
cubic feet of oxygen, which is the best proportion; but the light
can be increased to almost any intensity.

Sir David Brewster proposed the Bude Light, many years ago, to
the Commissioners for Northern Lighthouses, and afterwards recom-
mended it to the public in the Edinburgh Review.

Dr. Ure considers it an admirable light for the House of Com-
mons, “It is extremely simple in its mechanism, seems to be
very easily managed, and is so very brilliant that it may be removed
to a much greater distance than wax-lights could be. It could be
taken entirely out of the house, and would throw down its light
perfectly, without polluting the air with the products of com-
bustion.”

Dr. Lardner considers that with the Bude Light in large apartments,
like the House of Commons, you can illuminate them effectually, dif-
fusing light in sufficient quantity and splendour, without producing
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any injurious effects upon the air, or without interfering with its tem-
perature or ventilation; for the polluted-air arising from the combus-
tion of the luminaries may be conducted through proper tubes into
the atmosphere, without entering the house at all. :

The evidence of Sir George Cayley, Bart., and others, concur in the
general principle of the great superiority of the Bude over any other
mode of illuminating large buildings like the Houses of Parliament ;
and the session of 1840 is expected to bring the plan into perfect ope-

GURNEY’S OXY-OIL LAMP.

ON Feb. 15, Professor Faraday read to the Royal Institution the
following paper upon this invention:—On this occasion, Mr. Fara-
day observed, he came forward to give a brief but fair description of a
lamp most eminently and best calculated for the central one of a light-
house arrangement, quite disinterestedly, solely on his own account, and
not on that of Mr. Gurney. He would only compare it with the
Argand as a standard, and with the French one of Fresnel, because in-
tended for the same purpose. He first illustrated the circumstances,
or particular conditions, under which light is obtained ; the ignition of
vaporous particles, or of solid particles, by either throwing off a mass
of matter in ignition of great mobility in an aerial state of substance,
and by charcoal, glowing in oxygen gas, incapable of acquiring the
gaseous state, now and then beautifully scintillating, emitting solid
glowing particles. The oxy-hydrogen gas lamp for microscopes, the
combustion of the two gases igniting the particles of lime, was cited
as an example of a light produced by a solid glowing surface : and of
flame-lamps, or the combustion of vaporous substance, were mentioned
those of tallow, oil, gas, &c. Mr. Gurney’s is of the latter class, being
a farther adaptation of the principles of the Argand lamp; pure
oxygen gas being, beautifully in effect, and ingeniously in arrangement,
substituted for common air to feed the inner surface of the flame.
Beautiful in effect, not only because of its brilliancy and intensity,
but also because the most powerful mass of light is concentrated in
the given space required for the particular purpose to which the oxy-
oil lamp is at present intended to be applied; and ingenious in ar-
rangement, because after three years’ indefatigable exertion and con-
tinued perseverance, to remove the rigidly and philosophically practical
objections of Mr. Faraday, to whom the original lamp had been sub-
mitted by the Trinity Board for an opinion, Mr. Gurney has suc-
ceeded in constructing an apparatus calling for the warmest approba-
tion of that severe scrutineer; and because, which has great weight
to our mind, the form of the feeder whence oxygen flows to the centre
of the flame has been reduced to the simple elementary form of the
flame itself, the core, as it were, of natural, or rather of common arti-
ficial flame : many forms had been tried, and as often were the orifices
in a short.time closed by a deposit of carbon. Means had been
adopted, occasionally, to sweep away these deposits, as with a finger,
but the desired end was not satisfactorily gained. At length, the form
of the deposit was observed invariably to assume a peculiar conical
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shape: this shape was discovered to be identical with what we have
termed the elementary form of flame: to the like form was the feeder
iashioned, and then no longer any deposit, no longer any necessity for
+weepers or fingers—the lamp was complete and perfect. The form
may be more familiarly exemplified as the Will-o’-the-Wisp-like
light at the end of a burning stick or chip, dancing up and down, de-
parting and yet loth to leave. Such, then, is the form of the vent
through which the oxygen passes, and upon which no deposit accu-
mulates.

But we have a mass before us to prove the superiority of Gurney’s
oxy-oil lamp, to which we must confine ourselves, omitting much in-
teresting matter. The desideratum for lighthouse improvement has
long been an intense light within a space of about three and a half
inches in diameter and one and ahalf in height, in order that its rays
may be thrown by a reflector, or directed by a refractor to the greatest
possible distance in the greatest possible quantity; and in order to
avoid diffusion, the size of the image being in proportion to the size of
the light. The elementary lamp, the size of an ordinary Argand, is
the common arrangement of cotton wick and oil, with the oxygen
introduced into the centre of the flame, as before described ; by which
the flame is singularly compressed, and the brilliancy greatly exalted
to two and a half times above the common Argand. The oxy-oil lamp
consists of seventeen of these elementary lamps, arranged in a circle
of three and a half inches diameter, the given dimensions ; and has been
calculated, thus heaped together, to afford a mass of light equal to
thirty-seven and a half Argands. The flame under ordinary circum-
stances, without the oxygen, and from common lamps so arranged,
would rise to some height, and produce a longer light than desired ;
and also burn with a reddish hune, from imperfectly burnt carbonace-

* ous particles. Such appears to be the principal defect of Fresnel’s
lamp, constructed also on the principle of the Argand, with three,
four, or any number, (four is the number used,) of concentric wicks,
with space between, so that air might be supplied to the interior
and cxterior surface of each flame. But in Gurney’s, as soon as the
oxygen is turned on, the light is reduced from the height of about
three to one and a half inches, and its brillancy exalted from reddish
to the purest, brightest white, to the most intense flame lamp ever
beheld. Thus has been obtained the desired improvement in the
central light for guiding the wayfaring mariner; but there is one
other consideration to be noted previously to pronouncing a final
decision upon its practical utility and benefit,—and that is, the
expense. The cost of oxygen is a very great addition to the expense
of oil, &c. The value of a pint of oil is about ten-pence, which is
calculated to burn, say for one hour; the oxygen required with that
measure, and for that time, in the oxy-Jamp, would be ten cubical feet,
and its value would be twenty-pence. Here is an addition of double
this cost of the oil; and the light cannot be obtained for less than
2s. 63d. (we take Mr. Faraday’s figures, which, of course, include the
charge for cotton). But compare this with the other arrangements.
To produce the same light for the same time, not now at all taking

®
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into comsideration the form or dimensions of the light—which question
has been previously settled—it would require thirty-seven and a half
Argands, which would consume two and a half pints of oil, and cost
2s. 2d. The same light in Fresnel’s would incur a charge of 3s. 11d.
Thus it is shown, satisfactorily, that, in every respect, Gurney’s oxy-
oil lamp is superior, for lighthouse purposes, to any other hitherto
invented. One curious fact is, that an addition of two-thirds to the
cost of the material consumed in the other arrangements should only
cause the expense of the oxy-oil lamp to be very little more than that
of the Argand, and considerably less than the French, to produce the
same light in the same time. The cause of this, Mr. Faraday states
to be the suppression of the consumption of the oil by the oxygen to
nearly two-thirds. This we conceive to mean, that the oxygen causes
every particle of the oil to do its work by rendering the combustion
more complete, and thus effecting a saving of two-thirds of the quantity
consumed to produce the same result.— Literary Gazette.

PARKER’S NEW LAMP.

MR. S. PARKER has patented a lamp, in which the oil is heated by
the flame of the lamp, to the temperature of from 200 to 250 degrees
before arriving at the wick., The light emitted by this lamp, when
supplied with the viscid and very cheap southern whale oil, surpasses,
in purity and whiteness, the light of the best mechanical lamp, though
it be fed with the best vegetable or even sperm oil. This superiority
is, in part, due to the form of the chimney, and to the oil being main-
tained uniformly at the level of the bottom of the flame ; but it must
also be ascribed, in a certain measure, to the high temperature and
fluency of the oil, by which it enters more readily into complete com-
bustion than cold and viscid oil could possibly do. The preparatory
heating seems to act on the same principle here as it does in the smelt-
ing of iron by the hot blast. Rape seed, for example, is so viscid as
to burn with difficulty in lamps of the ordinary construction; but in the
hot oil lamp of Parker it affords a very vivid light.—Dr. Ure; Pro-
cecdings of the British Association.

HEMMING’S SHADOWLESS LAMP.

THuE reservoir of the oil is in a cylinder in the body of the stand, in
which moves a piston resting on the surface of the oil, and having a
hollow piston-rod, formed of sliding tubes, through which the oil is
forced up for the supply of the lamp by the pressure of a spiral spring
upon the piston. Provision is made for the overflowing of the oil, and
for raising the piston when a fresh supply of oil is required. The
spring is pretty equable in its pressure; but as equilibrium, with the
hydrostatic pressure, is effected only by a variation in the, height of
the column of oil, the falling force of the spring, as it expands, is com-
pensated by a descent of the oil. — Mechanics’ Magazine.

FRENCH SAFETY-LAMP.,
Tuis lamp was invented by Baron du Mesnil in 1834, and has been
adopted by the French Government, after a favourable report on it by
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M. Ch. Combes. The lamp consists of a body of flint-glass, defended
by twelve iron bars. The air is admitted by two conical tubes inserted
at the bottom, which are capped with wire gauze, and enter by the
side of the flame. The latter rises into a chimney, which has, over its
top, an arched piece of metal; the chimney, however, being quite
open: consequently, a strong current is constantly passing up the chim-
ney. When carburetted hydrogen gas passes in, the fact is discovered
by numerous small explosions, and the whole glass-work is thrown
into vibrations, which emit a loud and shrill sound, to be heard at a
very considerable distance.

Professor Graham states the novelty in the above lamp to be the
open chimney. He considers that the Davy lamp was left almost
perfect by that philosopher, and that all accidents proceed from care-
lessness. [We are happy to sec the fame of Davy thus vindicated ; for
there has been too evident a disposition to asperse it, of late.] Pro-
fessor Graham alludes to the deleterious cffects of after-damp, or car-
bonic acid, left in the atmosphere of a mine after an explosion, which
is believed to occasion often greater loss of life among the miners than
the original explosion, and has often prevented assistance being ren-
dered in accidents. In many cases, the oxygen of the air was not
exhausted by the explosion ; although, from the presence of five or ten
per cent. of carbonic acid, it was rendered irrespirable. The atmo-
sphere might, therefore, be rendered respirable by withdrawing this
carbonic acid; and he suggests a method by which this might be
effected. He has found that a mixture of dry slaked lime and pounded
Glauber’s salts, in cqual proportions, has a singular avidity for carbonic
acid; and that air may be purified completely from that deleterious
gas, by inhaling it through a cushion of not more than an inch in
thickness, filled with that mixture, which could be done without dif-
ficulty. Ilc suggests the use of an article of this kind by persons who
descends into a mine to assist sufferers after an explosion ; indeed,
wherever the safety-lamp is necessary, and the occurrence of an
explosion possible, the possession of this lime-filter will be an addi-
tional source of security.—Proc. British Association ; Atheneum.

NEW MODE OF ILLUMINATING CLOCKS.

Tur Horse Guards clock was illuminated for the first time, on July
16, by means of the “Bude Light,”” which falls on the face; thus
«differing from the ordinary transparent clocks, to which it is much
superior, bhoth in clearness and beauty. It gives the clock face an
appearance of being shone upon by a very powerful moonlight.

ECONOMY IN CANDLES.

Ir you are without a rushlight, and would burn a candle all night,
unless you use the following precaution, it is ten to one an ordinary
candle will gutter away in an hour or two, sometimes to the endanger-
ing the safety of the house. This may be avoided by placing as much
common salt, finely powdered, as will reach from the tallow to the
bottom of the black part of the wick of a partly burnt candle, when, if
the same be lit, it will burn very s]?)wly, yielding sufficient light for a

F 2
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bedchamber ; the salt will gradually sink as the tallow is consumed,
the melted tallow being drawn through the salt, and consumed in the
wick.—Economist. .

: IMITATIVE WAX CANDLES.

TAKE equal parts of gum benzoin and resin mastic; put each into
a separate vessel of glass or lead, add spirit of wine, and heat them
gently till the resinous parts are dissolved. Let each of the solutions
remain awhile at rest, and then mix them. Before using this varnish,
heat it to eighty or ninety degrees Fahrenheit ; dip into it a candle from
five to ten seconds, and dry it carefully. By this means, common
candles may be made to resemble wax lights.— Meckanics’ Magazine ;
abridged.

GAS FOR HEATING.,

Sir Jou~ RoBIsoN recommends to be used in various processes of

the arts, heating by the flame of a wmixture of gas and common air

passing through a tube having a diaphragm of wire-gauze; this

manner being particularly adapted for the hardening and tempering of

fine edge-touls and other articles of steel. No scaling or oxidation
takes place, and the finest edge is preserved.—./ameson’s Journal.

PATENT FUEL.
Mg. Oram has patented certain “ Improvements in the manufac-
ture of fuel,” which consist in compounding small coal or dust with
other materials, as mud, alluvial deposits, marl, clay, or any other earth
containing vegetable matter; water; and several other substances, as
mineral tar, coal-tar, gas-tar, mineral pitch, vegetable pitch, resin,
asphaltum, or any other bituminous matter; chalk, or lime ; sawdust;
anthracite or stone coal, coke or coke dust, and breeze.—Mechanics’
Maguzine ; abridged.

RESIN FUEL.
AT a late meeting of the Institute of Civil Enginecrs, Mr. C. W.
Williams presented specimens of peat, from the first state, as taken
from the bog, to the last, when compressed and converted into a hard
coke; and of his new resin fuel, or artificial coal, which is composed
of resin and turf coke. This resin fuel is used advantageously in long
steamn voyages, with a proper proportion of coal, as it enables the fire-
man to maintain the requisite pressure of steam with great regularity,
and also to raise steam more rapidly on any emergency. Itis not
adapted for use as a fuel by itself; but when about 2§ cwt. of this fuel
is used with 20 cwt. of coal, by throwing it in front of the fire with
each charge of fresh coal, a much better combustion of the coal takes
place, and the effect is equal to that which would be produced by
27 ewt. of coal. Thus, 2§ cwt. of this fuel, so employed, is equivalent
to 7 cwt. of coal. The cost is from thirty-five shillings to forty shil-
lings per ton. The transatlantic steamers have carried from forty to
sixty tons of it ; and, besides the advantages attending its use, there
was a considerable saving in room. )
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In the discussion which the above statement elicited, it could not be
doubted that nine pounds of coke will do as much in any department
of the arts as twelve pounds of coal; for, on adding to coal a peat
and hydro-carbon far more inflammable than coal, the result is equiva-
lent to that which is produced by all the carbon, hydrogen, and oxygen,
in many times the quantity of coal. It was remarked, that the cir-
cumstances under which fuel was employed ought to be considered. It
could not be believed, that the absolute quantity of heat from the coke
of a ton of coals is the same as of the ton of coals; for, in that case, all
the heat of a coke oven would go for nothing ; and this has been some-
times beneficially employed.—Civil Engineer & Architect’s Journal.

. GEARY'S PATENT COAL.

MR. S. GEARY, the architect, has patented an artificial coal, con-
sisting of the following ingredients : first, about half of small coal, or
coal-dust ; second, pitch, or bituminous matter ohtained from coal or
other mineral, or vegetable tar; third, coal or coke cinders, powdered
peat, or bark of trces, sawdust, or tan; fourthly, powdered clay, free-
stone, chalk, plaster, earth, sand, or other earthy matter ; and lastly,
about a fortieth part of sulphuric or other acid. The whole being
melted and mixed, is run into moulds, or if required for steam-boat
fuel, the mixture is allowed to cool, and is then pressed or beaten into
blocks. The novel ingredient in this composition is the acid. Pro-
fessor Brand and Mr. Squire, chemist, have reported favourably of this
invention, either for domestic uses or steam-engines. Its rate of con-
sumption in a steamer, in comparison with common coal, is as three
and a half to five; its price, eighteen shillings per ton.-—/b:d.

STIRLING’S ARTIFICIAL FUEL.

A New description of fuel for steam purposes has been invented by
Mr. Stirling, of Limehouse. In an experiment to prove its superiority
over even the best Welsh coals, at the furnaces of Messrs. W. Fairbairn,
engineers, Bankside, under a high-pressure engine, during eleven hours,
the saving in fuel alone was not less than twenty per cent. in compa-
rison with that description of the best coals usually burnt in the ahove
works ; and the space occupied by Mr. Stirling’s fuel was alone one-
third less than’that usually set aside for coals.—Mechanics’ Magazine.

NEW STOVE.

ON Feb. 27, was communicated to the Society of Arts for Scotland,
the description of a stove of a new construction, said to have all the pro-
perties of the Arnott stove, (radiation, equalization, and regulation of
heat, and economy of fuel,) without the tendency in weakly drawing
vents, to return smoke or carbonic acid gas into the room. Thisstove
can, in an instant, be converted into a cheerful open fire, and, at the
expense of abouta penny per day, render an apartment perfectly com-
fortable, night and day. The stove is the invention of Mr. W. Kirk-
wood, of Edinburgh. In certain circumstances, such as where there is
an ill-drawing vent, Arnott’s stové is said not to have answered well,
and to be dangerous to the health and even the life of individuals;
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which defects Mr. Kirkwood’s stove is calculated to remedy.—Jame-
son’s Journal.

PNEUMATIC STOVE.

MgR. J. JerFrREYS has exhibited before the British Association, a
beautiful model of his pneumatic grate, the main feature of which is—
the bold manner in which it is projected into the room. Instead of the
fire being immured, and three-fourths of the heat lost up the chimney,
it stands so far forward as vastly to increase the field of its radiation.
This important point of bringing forward the fire, without risking the
entrance of smoke into the room, is effected by the peculiar arrange-
ment of parts behind the grate. The various currents of air, flowing
towards the chimney, converge in the chimney throat, and by retarding
each other's passage upward, often turn the smoke into the room.
To use Mr. Jeffreys’ term, the air there suffers ¢ congestion;’’ the
plane of greatest pressure of these currents, is a horizontal one in the
chimney throat. In the pneumatic grate, the course of these converging
currents is changed to a parallel direction, by their being made to pass
through the intervals, between several flat and hollow tubes, which are
ranged vertically behind the fire. In passing through these narrow
alleys, they acquire a parallel course, and make their way up the
chimney without mutual interference. The pressure is here trans-
ferred to the vertical plane, formed by the front of these tubes. In
addition to the advantage of bringing the grate forward, a copious
body of warm fresh air is brought into the room, by making the
vertical tubes communicate with an air-box below. The smoke cur-
rent, passing through their intervals, warms the air inside without
any danger of over-heating it, and it is discharged into the room over
the chimney-piece. — Literary Gazette.

ARNOTT’S STOVE.

THE greatest improvement in this stove has been made by Mr.
Jeakes, Great Russell-street, who, by placing it within a case and
introducing fresh air, has rendered it effective in ventilating as
well as heating. Dr. Arnott himself has also made some improvements
in his stove; but though we have examined those recently erected
under his direction in the custom-house, they do not appear, even on
the large scale on which they are formed in the long room of that
building, to give sufficient ventilation. In short, this is only to be
accomplished by the principle adopted by Mr. Strutt, in his cockle
stove, by which fresh air, heated to a proper temperature, is continu-
ally introduced. This has been done by Mr. Strutt, by smoke, on a
large scale ; and, by Mr. Jeakes, in his improvement on Arnott’s stove,
by smoke on a small scale; while, by Mr. Manby and others, it is
effected by hot water. In the case of small houses this plan is unsuit-
able; and perhaps Arnott’s stove, as improved by Jeakes, will be found
preferable: but, in all large houses, a cockle or hot water apparatus
placed on the cellar floor, and the heated air admitted into the hall and
staircase, are all that is required for comfort.—Mr. Loudon; Gar-
deners’ Magazine.
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PATENT CHUNK STOVE.

Tuis invention, by Mr. R. Prosser, of Birmingham, consists of
three parts—a base, or stand; a portable furnace, or fire-pot ; and an
envelope, or case. The base is a circular plate of cast iron, standing
on three feet, with three concentric rings on its upper surface, having
an aperture in its centre, and a valve adjusted to such aperture, to
regulate the admission of the external or atmospheric air; and a tube
or flue for the escape of the gases of combustion. The portable fur-
nace consists of a conical bucket of sheet iron, having an iron grate
inside, supported at about one-sixth part of the depth of the bucket
by three studs or brackets, projecting about half an inch on the inside ;
which prevent the grate from being displaced by the weight of the fuel,
and forming underneath the grate an ash-pit or receptacle for the
ashes or dust caused by the combustion of the fuel employed. In the
centre of the ash-pit is placed a funnel or chimney, covered at the top
to prevent the ashes falling through, and perforated on all its sides to
admit the external air. From the centre of the lid of the bucket a
short tube projects, covered with a valve which closes by its own
weight; when the envelope is removed from the base, and when
the stove is in use, a lever opens the valve by pressure against the
envelope. This envelope, or case, is a cylinder of sheet iron, closely
covered at the top, and adjusted at the bottom to the upper surface of
the base of the stove. When it is desired to use the stove, it is requi-
site that the tube for the escape of the gases of combustion should be
let into a chimney, common air flue, or be connected with the atmo-
sphere in any other suitable manner, so as to cause a draught of air
through the stove; a sufficient quantity of sand is then to be strewed
between the rings on the upper surface of the base of the stove to pre-
vent the escape of smoke or vapour; fuel is next to be put into the
fire basket or furnace, which is to be placed over the aperture in the
base ; and the envelope is lastly to be adjusted over the furnace and on
the base of the stove. When the stove is thus in use, the external air
for maintaining combustion is admitted through the aperture in the
base of the stove and up the funnel at the bottom of the furnace into
the ash pit, formed between the grate which supports the fuel and the
bottom of the fire bucket; the air then passes through the fuel, and
the gases evolved during combustion are carried upwards through the
tube in the lid of the fire bucket, and thence downwards between the
outside of the furnace, and the inside of the envelope into the flue com-
municating with the external air. Or, in case of there being no flue,
the gases may be exhausted by mechanical means, and delivered into
the atmosphere at any suitable place. The valve in the lid of the fur-
nace is keptopen, (as it must be to allow of combustion going on,) by
the lever pressing against the inside of the envelope. The ring in the
centre of the base of the stove is for the purpose of preventing the
sand falling through the aperture; the next ring is to receive the fire-
bucket ; and the outer ring to receive the rim of the envelope. The
patentee has obviated the great objection against close stoves, of their
becoming too 4ot, in consequence of their contact with burning fuel.
In the construction of his stove, no part of the envelope is in contact
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with the fuel, but is situate at such a distance from the furnace as pre-
vents its being over-heated, and cannot, therefore, contaminate the air
of any apartment. On removing the top of the envelope, the furn:ce
can be withdrawn and replaced, for the purpose of removing ashes, and
recharging the apparatus with fuel.

Dircctions for use:—‘ Remove the outer case of the stove; with-
draw the fire-pail, and take off the cover; place the pail upon one
corner of the kitchen fender, or upon something that will admit of the
air drawing in at the bottom ; throw into the pail, to the depth of five
or six inches, burning coke or cinders from the kitchen fire that have
ceased to smoke; in a few minutes afterwards, when it is seen that
they are well kindled, fill the pail with coke or cinders: put on the
cover, replace the pail on the bottom of the stove, and put on the outer
case, giving it a slight to and fro motion, so as to fit it into the sand,
with which the whole of the bottom must always be kept covered half
an inch deep; see that the valve-rod is drawn out. Should the heat
be too great, partly close the valve ; to extinguish the fire, entirely close
the valve. The stove will not require attention oftener than once every
twenty-four hours; at the expiration of which time remove the pail,
empty it of the ashes, not any of which can fall out during the consump-
tion of the fuel, or the removal of the pail ; replace the grate in the pail
upon the brackets provided for it, and charge it with fuel as before.”

The following experiments with this stove are from the Mechanics’
Magazine :—The experimenter’s office is 20 feet by 18 feet, and 9
feet high ; it has three external walls (that is, walls which are exposed
to the weather), and three windows ; the area of glass, in the three, is
=72 square feet. The fire-bucket, or furnace, contains, when full,
16 Ibs. weight of coke.

Temperature of room Temperature of external air

at same time.

614 degrees. 67 degrees.
66 52
68 44
65 40

The above are the results of experiments on four different days.

FIRES IN CHIMNEYS PREVENTED.

THE principle of Davy’s safety-lamp has been successfully ap-
plied to prevent fires in chimneys, by M. Maratueh, in France. He
has found by experiments, that, if three frames of wire-work are
placed near the base of the chimney, one above the other, about
one foot apart, no flame will pass through them, while the draught of
the chimney will not be impaired, and, consequently, no fires can
ever happen in the chimney. As most of the soot lodges on the
uppermost wire, but little on the second, and none on the third, he
suggests that with a brush applied once a day to the lowest or two
lowermost, the chimney will never want sweeping. — Railway Maga-
Zine.

MILLER’S PATENT FIRE-BARS.
A PATENT has been taken out for a new fire-bar, which is suited not
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only to the common steam-engine furnaces, but can with equal facility
be applied to the furnaces of marine engines, and the locomotive
engines of railways, &c. The principle of the invention consists in
moving each alternate bar longitudinally in one direction, whilst the
intermediate bars are moved in the opposite one. This movement,
aided by the channelled surface of the hars, breaks up the clinkers the
instant they are formed, or prevents their formation, and thus keeps
the air-way perfectly free. The advantages secured are very consi-
derable; for not only, by the perfect freedom from all obstruction of
the air-way, isthe combustion of the fuel and its heating power consi-
derably increased, but coal of an inferior quality can be used without
the usual effect of choking up the grate. By the vigorous combustion
which this grate insures, it prevents large masses of coal from passing
away unconsumed in the form of smoke, and consequently must effect
a considerable saving in fuel. The ingenious patentee is the chief
engineer of the extensive works of Messrs. Thomson, Brothers and
Sons, Primrose, near Clitheroe.—Manchester Guardiun.

VENTILATION OF THE NEW COURT, OLD BAILEY.

Mgr. PErkins has caused capacious subterranean chambers to be
formed, in which are placed coils of hot water pipes, and others con-
taining cold air ; which are so arranged, that by turning a valve, the
warmed fresh air is admitted through apertures made in the floor and
wainscoting of the court, so that a comfortable temperature may be
preserved, whether the court be more or less crowded. The foul air,
which naturally generates in a crowded court, is drawn off by a chaft
under the prisoners’ dock, as well as from the gallery and ceiling;
which, communicating with large curves on the roof, the foul air,
makes a thorough exit, and fresh air, either warm or cold, can be sup-
plied in such quantities as may be requisite. The above is an impor-
tant improvement upon the old method of ventilating the courts by
canvass bags, and warming them with braziers filled with charcoal.—
Morning Advertiser ; abridged.

PREPARED NIGHT SOIL MANURE.

MM. PAYEN and Buren, chemists, in France, have produced a
powder, the mixture of which with night soil, almost iinmediately frees
it from offensive smell. It is then prepared, and when ready for use,
resembles fine black mould, so dry and powdery as to be passed
through the drill, and deposited with the seed. The efficiency of this
manure has been most satisfactorily proved in France. A quantity
sufficient for manuring two acres can be packed in a sugar hogshead,
at an expense of from thirty shillings to twenty-six shillings an acre.—-
Farmers’ Magazine ; abridged.

NEW EXPERIMENTAL RESEARCHES ON CAOUTCHOUC. BY DR. URE.
THE specific gravity of the best Para caoutchouc, taken
in dilute alcohol, is c e e e e s e e« e . 0941567
The specific gravity of the best Assam is . . . . . 0942972
Sincapore. . . . . . 0936650
Penang . . . . . . 0919178
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In the process of making the ¢ elastic tissues,”” the threads of
caoutchouc are first deprived of all their elasticity, to prepare them for
receiving a sheath upon the braiding machine. For this purpose,
they are stretched by hand, in the act of winding upon the reel, to
seven or eight times their natural length, and left two or three weeks
in a state of tension upon the reels. Thread thus inelasticated has a
specific gravity of no less than 0'948732; but, when it has its elasticity
restored and its length reduced to its pristine state, by rubbing between
the warm palms of the hands, the specific gravity of the same piece of
thread is reduced to 0°925939. This phenomenon is akin to that ex-
hibited in the process of wire-drawing, where the iron or brass gets
condensed, hard, and brittle, while it disengages much heat; which
;ihe caoutchouc thread also does in a degree intolerable to unpractised

ngers.

Dr. Ure has subjected to chemical examination two samples of
caoutchouc juice; the first from M. Sievier, and the second from
Mr. Beale, the engineer.

That of M. Sievier is greyish brown, that of Mr. Beale is of milky
grey colour; the deviation from whiteness in each case being due to
the presence of aloetic matter, which accompanies the caoutchouc
in the secretion by the tree. The former is of the consistence of thin
cream, and has a specific gravity of 1°04125; and yields, by exposure
upon a porcelain capsule in a thin layer, for a few days, or by boiling
for a few minutes, with a little water, twenty per cent. of solid
caoutchouc. The latter, though it has the consistence of pretty rich
cream, has a specific gravity of only 1'0175. It yields no less than
thirty-seven per cent. of white, solid and very elastic caoutchouc.

It is interesting to ohserve how readily and compactly the separate
little clots or threads of caoutchouc coalesce into one spongy mass in
the progress of the ebullition, particularly if the emulsive mixture be
stirred; but the addition of water is necessary to prevent the coagu-
lated caoutchouc from sticking to the sides or bottom of the vessel
and becoming burnt. To convert the spongy mass into good caoutchoue,
it is exposed to moderate pressure between the folds of a towel. By
this process, the whole of the aloetic extract, and other vegetable
matters, which concrete into the substance of the balls and junks of
caoutchouc prepared in Assam and Java, and contaminate it, are en-
tirely separated, and an article nearly white and inodorous is obtained.
Some of the cakes of the American caoutchouc exhale, when cut, the
fetour of rotten cheese; a smell which adheres to the threads made of
it, after every process of purification.

Neither of the above two samples of caoutchoue juice affords any
appearance of coagulum when mixed in any proportions with alcohol
of 0-825 specific gravity ; wherefore, Dr. Ure infers that albumen is not
a necessary constituent of the juice, as Mr. Faraday inferred from his
experiments published in the 21st vol. of the Journal of the Royal
Institution.

The odour of M. Sievier's sample is slightly acescent; that of
Mr. Beale’s, which is by far the richer and purer, has no disagreeable
smell whatever. The taste of the latter is at first bland and very
slight; but eventually very bitter, from the aloetic impression upon the
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tongue, The taste of the former is bitter from the first, in consequence of
the great excess of aloes which it contains. When the brown solution
which remains in the capsule, after the caoutchouc bas been scparated
in a spongy state by ebullition from 100 grains of the richer juice, is
passed through a filter and evaporated, it leaves 4 grains of concrete aloes.

Both of these emulsive juices mix readily with water, alcohol, and
pyrolixic spirit, though they do not become at all clearer ; they will
not mix with caoutchoucine (the distilled spirit of caoutchouc), or with
petroleum-naphtha, but remain at the bottom of these liquids as dis-
tinct as mercury does from water. Soda caustic lye does not dissolve
the juice; nitric acid, (double aqua fortis), converts it into a red curdy
magma. The filtered aloetic liquid is not affected by the nitrates of
baryta and silver : it affords with oxalate of ammonia minute traces of
lime.— London Journal of Arts.

PREPARATION OF CAOUTCHOUC.

ON Jan. 19, was rcad before the Royal Asiatic Society, a paper on
the preparation of caoutchouc, by Mr. E. Solly ; who stated that in the
different processes now employed, the extraneous soluble matters con-
tained in the sap were allowed to remain with the caoutchoue, and be-
come incorporated with it as it solidified. He considered that these
impurities probably exerted great influence on the strength, elasticity,
and consequent value, of the article; and described the kinds of
caoutchouc in which these impurities were most abundant, and those
in which their deteriorating influence was the greatest. The want of
perfect adhesion between the layers of caoutchouc which composed the
India rubber bottles, he attributed to the presence of a very thin layer
of these impurities between them. Mr. Solly then detailed some
experiments undertaken by him on the recent sap, with a view to its
improved preparation, and concluded by some remarks on the importa-
tion of the sap of the caoutchouc tree into this country ; the probable
causes of the repeated failure of almost all attempts, and on the means
most likely to succeed, in obtaining so desirable an object.—ZLiterary
Gazette.

FILTRATION OF HYDROGEN GAS THROUGH CAOUTCHOUC.

M. Caconiarp LATOUR, in experimenting on the permeability of
membraneous envelopes, ascertained that a small balloon of caout-
choue, well prepared, appears to be completely tight to atmospheric
air ; 4. e., once inflated, it remained so indefinitely ; but that the same
bottle filled with another gas—for example, oxygen, azote, carbonic
acid or hydrogen, became very sensibly loose or uninflated. With
hydrogen the collapse was more prompt than with the others.

In seeking for the cause of this rapid escape of hydrogen, he filled a
balloon with it, and kept it for some time under water. In a few
hours, the surface was nearly covered with small gaseous bubbles, and
the size of the balloon appeared sensibly diminished. On examining
the gas after its escape, it appeared to be the same as before, nor had
the caoutchouc membrane undergone any alteration. The result
seemed to be simply the effect of mechanical filtration.

The thickness of the balloon membrane in these experiments was
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only the fourth of a millimetre (= 1-1000th of an inch), but the
author had tried others much thicker, and found that when suitably com-
pressed, hydrogen would escape through them.— Franklin Journal ;
Mechanics Muagazine.

NEW METHOD OF WORKING CAOUTCHOUC.

THE employment of either spirits of turpentine, the volatile oil of
caoutchouc, balsam of copaiva, and the oils obtained from gas-works,
as solvents of India rubber, have the disadvantage of being expen-
sive, and produce a varnish which dries but with difficulty. For some
time past ammonia has been advantageously used; the gum-elastic
being cut into shreds, covered with caustic ammonia, and left for se-
veral months. The ammonia becomes brown, and the gum assumes
a brilliant and silky appearance, resembling a fresh nerve. The caout-
chouc swells but is still elastic ; though, when drawn out, it breaks more
easily than raw caoutchoue. In treating this swelled caoutchouc with
spirits of turpentine, it is easily converted by agitation into an emul-
sion; in a short time it swims on the surface like butter on milk,
after which it acts like varnish. But a much smaller quantity of
spirits of turpentine is sufficient to dissolve it than when it has not
been softened by ammonia.—Annales des Mines.

NON-ADHESIVE CAOUTCHOUC.

In the report of the Committee on the late exhibition of domestic
manufactures, held at the Frank. Inst., Philadel., it is observed
“these articles (gum elastic goods) manufactured at Roxbury, near
Boston, recommend themselves strongly to favourable notice. They
consist of gum elastic attenuated into thin sheets, and these sheets,
in some specimens, cemented apparently by simple pressure to the
printed surface of calicoes, chintzes, engravings, maps, &c., and in
others made themselves the ground upon which various coloured pat-
terns are imprinted. '~ The peculiar merit of these goods is their re-
taining, in a perfect degree, all the original qualities of the gum
elastic; its elasticity, its toughness, freedom from odour, and absence
of all adhesiveness ; the latter feature giving to this manufacture a
decided superiority over any other preparation of the gum hitherto
attempted. The attention of the committee was particularly attracted
to the beauty and evenness of texture of a shawl, consisting wholly
of the gum elastic, upon which a very tasteful pattern has been im-
pressed.—Mechanics’ Maguzine.

NICKELS'S NEW INDIA RUBBER FABRIC.

‘WATERPROOF cloth has been made with combinations of caoutchoue
with silk, cotton, wool, and other fibrous materials, felted, woven,
platted, plated, and in other ways. The present patentee adopts the
plan of placing a series of strands or threads side by side, parallel to
each other, and combining them into a fabric, by attaching them
together by means of a solution of caoutchouc. Shellac, or other re-
sinous varnishes, may be used, instead of a solution of caoutchouc, to
cause the longitudinal or parallel strands or threads to adhere together.
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Machinery for performing these operations is described by the pa-
tentee, as an exemplification of the way in which the invention is to be
carried into effect. The thread is wound round a cylinder, the diame-
ter of which shall be equal to the size of the sheet to be produced.
The India rubber solution, or resinous varnish, is then spread over the
helical coil of threads, the superfluous stuff removed, and when it has
dried or set, the sheet has to be removed from the drum. A sheet of
figured or ornamental silk, or other fabric, may be superadded to the
sheet of caoutchouc cloth thus produced, which may be used for
ladies’ cloaks and other like purposes.— Meckanics’ Magazine.

INDIA RUBBER BOAT.

THERE has been launched on the Neva an India rubber boat. It is
made of sail-cloth, impregnated with caoutchouc. It may be rolled
up, and in the space of ten minutes can be filled with air by means of
four little cocks, by which inflation it assumes the form of a boat.
During its trial on the river, it held three persons and excited much
attention, as well by the readiness of its movements as by its very
graceful appearance.

PURPOSES TO WHICH BITUMEN IS APPLICABLE.

1. Tue structure and repair of public and private roads, promenades,
footpaths, terraces, &c. 2. Railways. 3. Fortifications. 4. Bridges.
5. Canals. 6. Churches, and all buildings of public resort. 7.
Colleges, and all similar establishments. 8. Piers, wharfs, the floor-
ing of dry and otherdocks. 9. Prisons and convict-cells. 10. Markets
and bazaars. 11. Slaughter-houses. 12. Bonding warchouses and
granaries, where the exclusion of rats and vermin is most desirable.
13. Tombstones, monuments, and vaults, in cemetries. 14. The
flooring of public buildings, halls, &c., where the absolute exclusion
of moisture is required. 15. Baths, aqueducts, reservoirs, tanks,
pipes, sewers, drains, &c. 16. The facing of all masonry and tim-
ber-work. 17. Sea and river walls, 18. Roofs, cellars, vaults,
underground kitchens, &e. 19. Fastening balustrades, balconies,
&ec. 20. Paving the bottoms of ships, to preserve them from worms,
&c. 21. Water-proofing cloth, tarpaulins, and all textile sub-
stances.  22. Varnishes for pictures and other purposes. 23.
Medical uses. 24. Coating ironwork of almost every description,
which will prevent its oxidation from air and water.~ From a Theo-
retical and. Practical Essay on Bitumen ; Ruilway Magazine.

USES OF BONE.

IN two lectures delivered to the Society of Arts, Mr. Aikin has
shown that bone contains a considerable quantity of valuable nutri-
ment; that, in its entire state, it is applicable to a variety of useful
purposes ; that the worker in steel employs it for case-hardening small
and delicate articles ; that, in proportion to its weight, itis the most
valuable and active of all manures; that, in the absence of other com-
bustibles, it may be and is largely used as fuel in the plains of Tartary
and South America; that, by its decomposition in close vessels, it
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produces hartshorn, ammonia, and animal charcoal; and that when
burnt to ashes, it becomes useful to the assayer, furnishes a valuable
polishing powder, and is the material from which is produced phos-
phorus, the most combustible of all solids.

DURABILITY OF STONE.

THE Report recently made to the Commissioners of her Majesty’s
Treasury, by Messrs. Barry, De La Beche, W. Smith, and Charles H.
Smith, on the Sandstones, Limestones, and Oolites of Britain, forms,
with the numerous tables and results of experiments by Messrs.
Daniell and Wheatstone appended to it, one of the most valuable con-
tributions to architectural science that has been made in modern times.
One hundred and three quarries are described, ninety-six buildings in
England referred to, many chemical analyses of the stones given, and
a great number of experiments related, showing, among other points,
the cohesive power of each stone, and the amnount of disintegration
apparent, when subjected to Brard’s process. Mr. G. Godwin, jun. ;
in the Civil Engineer und drchitect’s Journal.*

Of this document we have only space to quote the following : —

Of the necessity and importance of the inquiry upon which we have been
engaged, the lamentable effects of decomposition observable in the greater
part of the limestone employed at Oxford,in the magnesian limestone of the
minster, churches, and other public buildings at York, and in the sandstones
of which the churches and other public buildings in Derby and Newcastle are
constructed, afford, among numerous other examples, incontestable and
striking cvidence. The uncqual state of preservation of many buildings,
often produced by the varied quality of the stone employed in them, although
it may have been taken from the same quarry, shows the propriety of a minute
examination of the quarries themselves, in order to acquire a proper know-
ledge of the particular beds from whence the different beds have been ob-
tained. An inspection of quarries is also desirable for the purpose of ascer-
taining their power of supply, the probable extent of any given bed, and
many other matters of practical importance.

It frequently happens that the best stonc in quarries is often neglected, or
only in part worked, from the cost of baring and removing those beds with
which it may be associated, and, in consequence, the inferior material is in
such cases supplied, especially when a large supply is required in a short
space of time and at an insufficient price, which is often the case with respect
to works undertaken by contract. .

As an economical supply of stone in particular localities would often appe:

depend on idental cir such as the cost of quarrying, the de-
gree of facility in transport, and the prejudice that generally exists in favour
of a material which has been long in use; and as the means of transport
have of late years been greatly increased, it becomes essential to ascertain
whether better materials than those which have been employed in any given
place may not be obtained from other, although more distant, localities, upon
equally advantageous terms. L

‘With respect to the decomposition of stones cmployed for l:ml«gng purpose1

an hani

we would observe that it is effected according to the ck
conditions to which such stones are exposed. Asregards the sandstones that
are usually employed for such purposes, and which are generally composed
of either quartz or silicious grains ted by silicious, argillac ,
calcareous, or other matter, their decomposition is effected according to

* The publication of this document has occasioned a Mr. John Mallcott to
observe, in the Times, ** that sll stone made use of in the immediate neigh-
bourhood of its own quarries is more likely to endure that atmosphere than if
it be removed therefrom, though enly 30 or 40 miles.”
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the nature of the cementing substance, the grains being comparatively inde-
structible. With respect to limest composed of carbonate of lime, or
the carbonates of lime and magnesia, either nearly pure or mixed with
variable proportions of foreign matter, their decomposition depends, other
things being equal, upon the mode in which their component parts are ag-
gregated, those which are most crystalline being found to be most durable,
while those which partake least of that character suffer most from exposure
to atmospheric influences.

Sandstones, from the mode of their formation, are very frequently lamina.-
ted, more ially when mi , the plates of mica being generally de-
posited in planes parallel to their beds. Hence, if such stone be placed in
buildings, with the planes of lamination in a vertical position, it will decom-
pose in flakes according to the thickness of the lamina, whereas, if it be
placed so that the planes of lamination be horizontal, that is, most com-
monly upon its natural bed, the amount of decomposition will be compara-
tively immaterial.

Limestones, such at least as are usually employed for building purposes,
are not liable to the kind of lamination observable in sandstones ; neverthe-
less varieties exist, especially those ly termed *“ shelly,” which have a
coarse laminated structure, generally parallel to the planes of their beds, and
thercfore, the same precaution in placing such stone in buildings so that
the planes of lamination be horizontal, is as necessary as with the sandstones
above noticed.

The varieties of limestones termed Oolites, being composed of oviform
bodies, cemented by calcarcous matter of a varied character, will, of neces-
sity, suffer unequal decomposition, unless such oviform bodies and the ce-
ment be equally coherent and of the same chemical composition. The
limestones which arc usually termed ‘“ shelly,’” from being chiefly formed of
either broken or perfect fossil shells, cemented by calcareous matter, suffer
decomposition in an uncqual manner, in consequence of the shells, which,
being for ¢he most part crystalline, offer the greatest amount of resistance to
the decomposing effccts of the atmosphere.

The effects of the chemical and mechanical causes of the decomposition of
stone in buildings are found to be greatly modifiecd according as such build-
ings may be situate in town or country. The state of the atmosphere in po-
pulous and smoky towns produces a greater amount of decomposition in
buildings so situate, all other conditions being equal, than in those placed in
the open country, where many of the aeriform products which arise from
such towus, and are injurious to buildings, are not to be found. .

The chemical action of the atmosphere produces a change in the entire
matter of the limestones, and in the cementing substance of the sandstones,
according to the amount of surface exposed toit. The mechanical action due
to atmospheric causes occasions either a removal or a disruption of the ex-
posed particles; the former by means of powerful winds and driving rains,
and the latter by the congelation of water forced into, or absorbed by the
external portions of the stone. These effects are reciprocal, chemical action
rendering the stone liable to be more easily affected by mechanical action,
which latter, by constantly presenting new surfades, accelerates the disin.
tegrating effects of the former.

Buildings in this climate are generally found to suffer the greatest amount
of decomposition on their southern, south-western, and western fronts,
arising, doubtless, from the prevalencc of winds and rains from those
quarters; hence it is desirable that stones of great durability should at least
.be employed in fronts with such aspects.

Buildings sitnate in the country appear to possess a great advantage over
ghosc in populous and smoky towns, owing tolichens, with which they almost
invariably become covered in such situations, and which, when firmly
established over their entire surface, seem to exercise a protective influence
:gginst the ordinary causes of the decomposition of the stone upon which

ey grow.

As an instance of the difference in degree of durability in the same
material subjected to the effects of the atmosphere in town and country, we
may notice the several frusta of columns and other blocks of stone that were
quarried at the time of the erection of St. Paul's Cathedral in London, and
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which are now lying in the island of Portland, near the quarries from whence
they were obtained. The blocks are invariably found to be covered with
lichens, and although they have been exposed to all the vicissitudes of a
marine atmosphere for more than 150 years, they still exhibit beneath the
lichens their original form, even to the marks of the chisel employed upon
them, whilst the stone which was taken from the same quarries (selected no
doubt with equal if not greater care than the blocks alluded to}, and placed in
the cathedral itself, is, in those parts which are exposed to the south and
south-west winds, found in some instances to be fast mouldering away.

Colour is of more importance in the selection of a stone for a building to be
situated in a populous and smoky town than for one to be placed in an open
country, where all edifices usually become covered, as above stated, with
Hchens; for although in such towns those fronts which are not exposed to the
prevailing winds and rains will soon b black d, ther inder of the
building will constantly exhibit a tint depending upon the natural colour of
the material employed. :

1t should be stated that the object of the above investigation was
the selection of stone for building the Houses of Parliament; and
the Report concludes as follows : —

1n conclusion, having weighed to the best of our judgment the evidence
in favour of the various building stones which have been brought under our
consideration, and freely admitting that many.sandstones as well as lime-
stones possess very great advantages as building materials, we feel bound to
state, that for durability, as instanced in Southwell Church, &c,, and the re-
sults of experiments, as detailed in the accompanying tables; for crystalline
character, combined with a close approach to the equivalent proportions of
carbonate of lime and carbonate of magnesia ; for uniformity of structure ;
facility and economy in conversicn; and for advantage of colour, the mag-

ian li tone, or dolomite of Bolsover Moor and its neighbourhood is,

in our opinion, the most fit and proper material to be employed in the pro-
posed new Houses of Parliament. [The precise locality is the Steatly quar-
ries, a short distance from Worksop, Notts.]

HENNESSEY'S ELASTIC LITE-BOAT.

Tuis boat is perfectly elastic, except about three-fourths of its keel,
which are secured by three bars, or plates of copper or iron; one

late being on each side of the keel, and one on the flat at bottom.
These plates give strength and stability, and prevent the upsetting of
the boat. The stem and other parts of the keel are secured by thinner
plates, in joints, so as to give great strength to these parts, but still
preserve their elasticity. The timbers, which are very slight, are of
oak, tarred and covered with light strong canvass, with a casing over
that of thin whalebone, taken out of a stove or boiling pan, then
sewed like a rope with spun yarn, and the outside finished with leather,
or improved canvass, sewed on. They are removable at pleasure,
when the boat is stowed away. The covering, or skin, in place.of
plank, (an essential part of the invention), is a kind of cloth, of great
strength and durability, and perfectly waterproof. There are two skins
of this fabric, graduating in thickness from the outside inwards, so
as to prevent any possibility of water or damp coming through. The
materials of this cloth are saturated in the loom, by a chemical pro-
cess, which preserves it from wet, and the action of the atmosphere,
heat, mildew, -or rot. This boat, from its strength and elasticity, is
capable of sustainiing concussions that would destroy life-boats of the
usual construction : it was invented in 1823; but the originator has
only just brought it into use.—~Liverpovl Newspaper.
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TRACTIVE POWER OF THE HORSE,

Mk. E. Morris, C. E., has communicated to the Franklin Jour-
nal some important experiments upon this question ; whence he takes
the mean day's work of horses, fully loaded, to be as follows :—

Of picked horses at 16 millions of pounds, lifted one foot high per
day.

D(r)f‘ common horses at 12 9-10 millions of pounds, lifted one foot
high per day.

This average result for common horses is equal to a continued pull
of near 1354 Ib. at the rate of 2} miles per hour for 8 hours out
of 24.

The pace of 24 miles per hour, or more accurately 200 feet per
minute, has been ascertained by the writer from numerous experiments
upon horses hauling earth for embankments in single carts, as well as
from some trials with teams of four, to be that at which horses in com-
mon use on public works generally proceed when working with full
effect.

Note.—The horses employed upon public works, averaging the
working time of the whole year, are worked nearly 10 out of 24 hours;
for which time, however, they would only be able to exert a mean
force equal to a steady pull of about 108}1b., and the pace and the
dynamical result would both be found to remain nearly as above.

TRACTION OF CARRIAGES.

IN 40 experiments undertaken in France, on an extensive scale, by
M. Morin, with different loads and wheels, varying from 2% feet dia-
meter to 63 fect, he found that the tractive force was directly as the
load, and inversely as the diameter of the whecls. In 97 observations,
with different breadths of tire, where the road was a little soft, the
force of traction diminished as the breadth of the tires inereased. But,
when the breadth reached 84 inches, it had no sensible influence. The
harder the roads, the less the breadth of the tire affected the draft.
On paved roads, it was insensible; and on hard roads of broken stone
not new laid, the tires had no effect at 3% inches broad, and beyond.
This breadth, therefore, is the limit on good roads. It also appears by
168 experiments, that the traction increases proportionally to the
increase of velocity. This, however, is less sensible on springs than
without. A carriage well hung on springs can carry at a trot a load
as great as that on a carriage without springs, with no greater injury

to the road. This M. Morin proved in several instances.—Raélway
Mugazine.

GRAY'S PATENT SAFETY COACH.

In August last, atrial of this ingenious improvement was made at the
Hippodrome, near Kensington. Iivery person who has visited the Hip-
podrome will recollect the ruggedness of the ground which is below the
rails round “ the hill.” In some parts the rills themsclves are a foot or
18 inches deep. Over these the coach was driven at every pace, from the
walk to the gallop, sometimes with a full load of passengers, at othexs
with but three or four, and at all times with the same result. However
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low the wheels on the one side were running, it produced no prejudicial -
effect on the coach, which always found its level. Indeed, it could not

well be otherwise, seeing that the body, or rather the coach, is hung on

springs which work longitudinally from the roof instead of laterally ;-
from immediately above the perch, or under the coach itself, But the
main point of the invention is, that these longitudinal springs work on

sliding blocks, by which a constantly levelling position is produced.

In the course of the experiment the wheels on the ¢ off”’ side passed

over a surface which was more than four feet higher than those which"
were on the “ near’’ side. This was regarded as a prominent trial of
the principle; and therefore Mr. Gray, as charioteer, drove round and

round with the horses at full length for at least ten minutes. The

result was, that at each evolution, and at each jerk, the ground being

particularly uneven, and therefore peculiarly adapted for the experi-

ment, the coach preserved its perfect equilibrium or level. Beyond

this it is unnecessary to say more than that all parties, whether as

riders or as lookers on, appcared to entertain but one opinion—-
namely, that the turning over of a coach hung upon this patent prin-

ciple was an impossibility.— T'imes.

MANU-MOTIVE AND PEDO-MOTIVE CARRIAGES.

Mg. REvis, of Cambridge, has exhibited in the metropolis a manu-
motive carriage, which he calls ¢ the Aellopodes,” the chief novelty of
which consists in the name. Mr. Baddeley, (in the Mechanics’ Maga-
zine,) describes this machine as consisting of two large driving wheels,
urged round by two cranks, acted upon by treddles; on each of which
the rider’'s weight is thrown alternately, and causes rotation of the
wheels, the direction of the machine being effected by a guide-wheel in
the front. This plan has often been tried under various modifications,
but not having been found to realize any practical advantage, it has
in almost every case becen abandoned. It has been asserted that
“ on common roads” the Aellopodes * may be propelled at the rate of
from twenty to thirty miles an hour;” * upon which, observes Mr.
Baddeley, *“ I presume the word ¢ common’ means rail-road, for on
nothing else can such a speed be attained ; it would be an utter impos-
sibility to maintain half thirty miles an hour on any turnpike road.”
Mr. Revis has offered his carriage to the Post Office ; but Mr. Baddeley
trusts ¢ the heads of the Post Office are not so heedless as to entertain
such an absurd and extravagant proposition.” Now, the Aellopodes isno
novelty, for a machine was constructed upon the same principle by a
coach-maker of Bristol several years sincc. Some months previously
to Mr. Revis’s exhibition, a machine in every respeet the counterpart
of the ¢ Aellopodes,” (except that the driving-wheels were not quite so
large), was constructed by Mr. R. Merrcweather, and is described in
the Mechanics’ Magazine; No. 823, In the same Journal, No. 818,
Mr. Baddeley describes a carriage of the above description, in which
the rider sits, and the cranks arc worked by hand instead of by
treddles—a decided improvement upon Mr. Revis’s carriage.

+ This assertion we take to be a statement of the inventor.
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% The Accelerator”” is another of these ¢ hobbies.” It consists of
four huge wheels connected by a strong perch, to which is suspended a
carriage for passengers. Beneath the axle-tree are shafts for two .
horses, who are described as * ¢n some degree suspended by bands
passing under their bodies to the axle-tree. Their feet barely touch
the ground, as the slightest movement of the horses will set the large
wheels in motion.”” The conductor sits between the fore-wheels, and
by means of pulleys * can support or lower the horses at pleasure !

‘We are inclined to think with Mr. Baddeley, that all pedo-motive and
manu-motive machines, even for gymnastic exercise, have but a limited
range of usefulness; * but to imagine they can ever be made exten-
sively or usefully subservient to the purposes of trade or conmerce in
any shape, is a chimera altogether unworthy of this mechanical age.”

ATTEMPT TO STEER A BALLOON AGAINST THE WIND.

M. Eusrior has ascended from Paris in a balloon of a new con-
struction : the gas bag was egg-shaped, lengthwise; the car was a kind
of chair, or cabriolet seat, but in lieu of wheels were appended on each
side sails like those of windmills ; and at each end of the car were two
machines like ships’ poops. The secret was that the flaps, paddles, or
windmill-sails would act against the currents. On the balloon rising,
however, despite of the sails, it took the exact direction of the pilot
balloon : the balloon dragged away the car, not the car the balloon, as
M. Eubriot had expected. The strength of the windlass, with which
the sails werc worked, was not sufficient to cope with the huge body
propelled by the ascending power of the gas.

JCE-BOAT.

MR. BALrARrD has presented to the Institution of Civil Engineers,
the description of an lce-Boat. Mis principle of breaking ice con-
sisting in forcing the ice upwards, instead of forcing it through horizon-
tally, or by pressing it down. Kor this purpose, a frame, coated with a
sheet of iron, is laid over the front of a boat, with an inclination dowa-
ward from the boat, the lower end being under the ice.

THE TURBINE.

Tms invention was noticed in the Year-Book of Facts, 1839,
(- 68). Mr. Rennie hassince communicated to the Railway Magazine,
No. 41, a valuable paper upon its theory and construction; and the
Editor of the above Magazine has inserted a similar paper in the suc-
cceding Number, whence are extracted the following notes: “The
secret of this instrument, as the report of the French Academicians
states, lies in constructing the curves, and laying out the angles in which
the water from the drum shall issue into the canals of the Turbine, so
as to enter without shock, and leave them without velocity.” ¥rom Mr.
Rennie’s paper we gather that “the Turbine is an instrument into
which water enters at the centre, and after passing through the curved
canals of a fixed drum, issues obliquely into other curved canals, in a
moveable annulus, or ring, closely surrounding the drum, but not so as
to rub it, whence it is rejected at the outer circumference. By the

[
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action of the water on the canals of the ring, or Turbine, it is driven
rapidly round in the opposite direction to that in which the water issues
from the canals of the drums, and,” as Mr. Rennie says, * carries with it
all the machinery.” ¢ In conclusion,” states the Railway Magazine :
it is obvious that the velocity of the Turbine will accommodate itself to
any pressure of the fluid, since it is expressly constructed on the prin-
ciple of revolving, when producing the most useful effect, at the same
rate as the water issues out.”

WHITELAW’S IIYDRAULIC ENGINE.

The advantages of this machine are stated to be very great. Inthe
first place, while, by the common water-wheel, in some circumstances,
only a small portion of the water-power can be used, and under the most
favourable circumstances not more than 65 per cent., it is calcu-
lated that, by this new machine, not less than 95 per cent. of the
motive power of the water is rendered available. Secondly, the most
trifling rivulet, provided it have a good fall, can be taken advantage of
by the new machine; thirdly, the expense of the improved Barker
mill is not more than one-fifth of the expense of a water-wheel, to work
in the same stream. We are informed that one of the new machines
has been put up on the Shaws Water, near Greenock, for about 3007,
to do the work of a water-wheel which would have cost, according to
estimate, 15000, — Aberdeen Herald. ’

MUNTZ’S YELLOW METAL FOR SHEATIING SHIPS’ BOTTOMS.

A few years ago, a patent was obtained for a metal wherewith to cover
the bottoms of vessels, and which promised all the advantages of copper,-
with at least equal durability in any climate, and a considerable saving
in cost. It is manufactured in sheets in the same manner as copper,
and from its resemblance to ycllowish tinted brass, has obtained the
name of “yellow metal.”  Several vessels belonging to l.ondon and
other ports were plated with it some years age; but it was found
to be less ductile than copper, and therefore less suitable for being laid
round angles, or into the grooves or hollows of the stern-post or
rudder, where the ruddet-irons (or rather coppers) are attached. In
some instances, too, when it required renewing, it was found, on taking
it off, that it had, to a considerable degree, perished, having become
brittle, and full of pores. Such improvements have, however, since
been made, as will, in all probability, ere long, render the use of the
“yellow metal >’ almost universal in our mercantile marine. The metal
is now made sufficiently ductile for sheathing ; several fine large ships
have been bottomed with it ; and it is so rapidly gaining ground in the
estimation of navigators, that we are informed Messrs. Pascoe Grenfell
and Sons, copper dealers, have, during the last half-year, done much more
business in the article than in copper itsclf. The captains who have
lately given it a trial, speak of it as showing a durability considerably
beyond the copper generally used. The price is 14d. per 1b. cheaper
than copper, and it is 64 per cent. lighter than that metal. It is also
found to retain its weight to a greater extent, and the old metal is taken
back in exchange by the manufacturers. Another, and perhaps an



MECHANICAL ANp USEFUL ARTS. bo

equally important, use of this metal is, for the bolts or fastenings of
ships. From its hardness, when manufactured for this purpose, it is
vastly superior to copper; inasmuch as being nearly as hard as iron, it
can be driven into a much smaller augur-hole than copper, and to a
greater depth in dead wood.

The metal is a combination of copper and zine, 60 per cent. of the
former, and 40 per cent. of the latter. 1t is submitted to the action of
a reverberatory furnace, or melted in pots, from which it is cast in
plates or bars. It is subsequently submitted to heat, and when of a
““ cherry red,” is worked in the cylinders or rollers, or drawn out in rods.
—Msining Journal ; abridged.

FXPERIMENTS ON CAST-IRON.

IN March, 1837, experiments were commenced by Mr. Freebairn,
with a number of bars of Coedtalon iron, cast from the same model,
five feet long, and one inch square, which were placed horizontally on
props four feet six inches asunder, and had different weights, as two
and a half, three, three and a half, and four ewt., laid upon the middle
of each ; the last weight being within a few pounds of the breaking
weight. The intention was to ascertain what effect would arise from
each of these weights lying constantly upon the bars. The results are,—
1st,—The bars are still bearing the loads, and apparently may do so for
many years. 2nd,—The deflections, which are frequently measured,
the temperature being observed at the time, are constantly increasing,
though in a decreasing ratio,—a fact, which shows that, though cast
iron may be safely loaded far beyond what has hitherto been deemed
prudent, still it is extremely probable that the bars are advancing, by
however slow degrees, to ultimate destruction.—Proc. Brit. Assoc.

KYANIZED WOOD.

THe effects of Kyanizing Wood, with reference to living plants,
seem to be that the Kyanizing liquor is made so strong, that more
corrosive sublimate is deposited, not only on the outer surface of the
wood, but in its interior pores, than is wanted for entering into com-
bination with the albumen. This superfluous quantity, then, in the
case of hot-house rafters or sash-bars, being sublimated by the great
heat of the house, escapes even through several coats of paint, conta-
minates the atmosphere, and injures vegetation for a time, till the
source is exhausted. As the wood, when steeped in the Kyanizing
fluid, absorbs water in a considerable quantity, as well as mercury, it
is easy to conceive that the heat of a hot-house will raise the tempera-
ture of the rafters and sash-bars, which are always in the hottest part
of the house, to such a degree as to expand the water into vapour, as
well as the corrosive sublimate; and, thus pent up, the clastic fluids
produced will readily burst through any layers of paint that could be
laid on. A safe mode, when Kyanizing for plant structures, would
appear to be, to use the Kyanizing liquor much weaker than is gene-
rally done; and, after the wood is removed from the tank, to dry it
as thoroughly as if it had not been Kyanized, in order to get rid
of the water absorbed during that process.—Gurdeners’ Magazine.
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BETHELL'S PATENT METHOD OF RENDERING WOOD
MORE DURABLE, ETC.

M-r. BETHELL has patented improvements in preparing wood, 8o as
to render it more durable, less pervious to water, &c. They are
founded upon the supposition that the mere external application of
any solution or mixture, either by steeping, painting, &c., never can
be effective in preserving wood from decay; as the first symptoms
of dry rot are generally to be discovered in the heart of the timber,
where the sap being untouched by the solution, ferments and putrifies,
if the wood be placed in a moist and warm situation.

The view which is here taken has been strongly supported by Sir
John Barrow, Secretary to the Admiralty, who, in his Life of Lord
Anson, lately published, when speaking of the different modes of pre-
serving wood that have hitherto been suggested, observes: ¢ The
steeping of large logs of timber in solutions of any kind is perfectly
useless, the solution penetrates only skin deep ; whereas the real dry
rot commences at the centre, wherec the fibres, being the oldest, first
give way, as is the case in the standing tree.”’

Mr. Bethell’s process consists in a mode of impregnating the wood
to the centre, and saturating it throughout its whole substance with
various solutions and mixtures, which have the effect of coagulating the
sap, and thus preventing its putrefaction. But for wood that will be
much exposed to the weather, and alternately wet and dry, the mere
coagulation of the sap is not sufficient; for although the albumen
contained in the sap of wood is the most liable and the first to putrify,
yet the ligneous fibre itself, after it has been deprived of all sap, will,
when exposed in a warm damp situation, rot and crumble into dust.
To preserve wood, therefore, that will be much exposed to the weather,
or to a warm and damp situation, it is not only necessary that the sap
should be coagulated, but that the fibres should be protected from
moisture. This Mr. Bethell effects by impregnating the wood
throughont its whole substance with oil of creosote mixed with tarry
bituminous matters. The creosote coagulates the albumen, and the
tarry and bituminous matters fill up every pore, and form an insoluble
waterproof covering to the fibres of the wood.— Patentee’s Circular.

OPTICAL GLASSES OF THE LATE DR. RITCHIE.

AT a meeting of the Astronomical Society on June 14, Mr. Simms
read a paper upon the optical glasses of the late Dr. Ritchie. Besides
several pieces of very excellent crown, Mr. Simms obtained twenty-
nine discs of flint-glass, varying in diameter from 4 to 73 or 8 inches.
These were circular, and had evidently been cast in a mould; in thick-
ness they varied exceedingly, some being scarcely thick enough for
the purpose for which they were intended; and others at least three
times as thick as necessary. Of these twenty-nine discs, only three
give promise of being fit for telescopes at all; two of 4, and one of 4%
inches diameter ; and even these not likely to prove of the first order.
The rest are, literally full of veins and striee, and the bestowal of any
labour on them would obviously end in loss and disappointment. The
results of a series of comparative experiments are stated in the follow-
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ing table, in which the refractive and dispersive powers, for the lines
of the spectrum distinguished by Fraunhofer as B and G, are pretty
accurately given for the four specimens of flint-glass that were
examined. The first is of glass, made by Guinand, of Neuchitel,
the second was made several years since, at the Stangate Glass-works,
near Lambeth ; the third, by Dr. Ritchie; and the fourth, at the
Falcon Glass-house, Whitefriars ; and it will be seen that in all those
qualities which were made the subject of investigation, the flint-glass
of Dr. Ritchie differs little, if at all, from that which is generally made
in England. The fact, however, of a disc of flint-glass, 74 inches in
diameter, having been made sufficiently perfect for the construction of
a good achromatic telescope is unique in the history of glass-making
in this country.

Specific index of Index of | Dispersive
Flint Glass. Cravit Refraction | Refraction | Power
. for B. for G. B. to G.
|Guinand ...........| 3.6459 1.616 1.644 044
Stangate ... .......{ 3.3747 1.504 1.619 041
Ritchie. ...........| 3.2260 1.573 1.597 041
Falcon oo .vevnnn.s 3.1964 1.570 1.593 .039

Mechanics’ Magazine.

SELF-ACTING GAS APPARATUS.

Mgr. HEGINBOTHAM, of Stockport, has patented this improvement.
The retort, which is four feet long, produces upwards of 8000 feet in
24 hours, being three times as much as can be made upon the present
system, from one retort. The gas has a superior illuminating power,
and one third more is extracted from a given quantity of coal.

LIQUID LEATHER.

Dr. BERULAND, of Larria, in Germany, is said to have discovered a
method of making leather out of certain refuse and waste animal
substances. He has established a manufactory near Vienna: no part
of the process is explained; but it is stated that the substance is at
one stage in a state of fluidity, and may then be cast into boots, shoes,
&c.—-Bristol Mirror.

DYE WOOD. )

A METHOD of extracting the colouring matter from wood has been
lately employed by a M. Besseyre with much success. He first
reduces the woods to very small divisions, and then immediately places
them in 2 closed vessel exposed to a current of steam. When the
whole has attained 80 degrees of heat, it is uncovered, and watered with
several pints of cold water. By means of a tap below, the condensed
liquid is drawn off, and thrown back upon the chips, and this operation
is repeated until the dye has acquired sufficient strength ; it is then
subjected to evaporation over an open fire, and subsequently in a sand-
bath, till the extract becomes a mass, which is soluble in warm water.
— Athenaum. .
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NEW DYE PLANTS.

ON June 1, Mr. Solly read to the Royal Asiatic Society, a Report
on some Lichens received from India, and a collection of Indian
Lichens from Dr. Royle’s herbarium, with a view to ascertain their
importance as dye substances. The specimens from Bombay had'
failed; but those received from Ceylon contained good colouring
matter, and some of them, by comparative experiments with the lichens
of commerce, yielded as good a dye as kinds worth more than 2501
a ton. The lichens from Dr. Royle’s collection failed; save one,
called Chulcheleera, which yields much colouring matter, and has long
been used in India by the native dyers.

Mr. Solly also read a paper “ On the Bengal Safflower;” stating
that the best safflower imported in very limited quantities from China,
fetches as high as 3Ql. per cwt., whilst good Bengal safflower averages
71. per cwt.; which difference he attributes to their mode of cultivation
and preparation.—Literary Gazette.

TO JOIN SHEETS OF PAPER.

To prevent the puckering caused by paste or glue, substitute a thick
solution of caputchoue, which, being applied to the edges of the paper,
is allowed a little time to dry and get sticky, before the sheets are
joined together.— Mechunics’ Maga zine.

PRESERVATION OF FLOUR.

M. RoBINEAU states that by very strongly compressing flour into
rectangular moulds it may be preserved both from damp and insects;
the bran being previously separated from it. A cake of flour thus
prepared, has been kept in a damp cellar for six weeks, without injury.
—Atheneum.

NEW METHOD OF CLEANING GLASS.

Powpkr finely indigo, and dip into it a moistened rag, with which
smear the glass, and wipe it off with a dry cloth. Very fine sifted
ashes applied by arag dipped in spirit will also answer well : but
Spanish white is apt to roughen the glass.— From the French ; Me-
chanics’ Magazine.

IMPROVED CRAYONS FOR DRAWING ON GLASS.

MELT together equal quantities of asphaltum and yellow wax ; add
lamp black, and pour the mixture into moulds for crayons. The glasr
should be well wiped with leather, and in drawing, be careful not to
soil the glass with the fingers. In trimming these crayons, if the edge
be bevelled, like scissors, the point may easily be rendered very fine.—
From the French ; Mechanics’ Magazine.

NEW MODE OF MARKING LINEN.
* SiMpLY cover the linen with a fine coating of pounded white
sugar; impress upon it a stamp of iron very much heated, and in
two seconds the linen will be slightly but indelibly scorch-marked
with the mark.
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LABOUR-SAVING SOAP. :
TAKE two pounds of soda, two pounds of yellow soap, and two
quarts of water. Cut the soap into thin slices, and boil all together for
two hours; then strain it through a cloth, let it cool, and it will be fit for
vuse. Directions for using the soap.—Put the clothes in soak the
night before you wash, and to every pail of water in which you boil
them add one pound of soap. They will need no rubbing; merely
rinse them out, and they will be perfectly clean and white.—New York
Puper.

NEW FRENCH PHOSPHORIC MATCHES.

I1 is well known that phosphoric matches have proved so dangerous
asto have been almost totally supplanted by the red or chlorate matches.
A safer method of making the former has been devised by the Com-
mittee of Health and Safety in Paris. The recipe is as follows:—
Put a quantity of mucilage of gum arabic into an earthenware vessel, and
heat it to the temperature of 100° or 125° Fahrenheit: to four parts of
this mucilage add one part of phosphorus: it will instantly melt, and
should be stirred and well mixed with the mucilage: add chlorate of
potash in powder, nitrate of potash, and a little benzoin, to form a soft
paste; into which dip the ends of the match sticks. The mass con-
stitutes what is called fulininating tinder.

CURIOUS CLOCK.

Two French gentlemen, MM. Christa and Mejanardi, have sub-
mitted to the Academy of Sciences, a clock which tells the hour, day
of the week, day of the month, month, year, cycles of the sun and
moon, dominical letter, epact, Easter-day, and phases of the moon.—
Railway Mugazine.

ECONOMICAL CLOCKS.

THE Societé d’ Encouragement, of Paris, report that the clocks lately
invented by M. Wagner, perform with exactitude and safety, at a re-
duction of from three to four hundred franes, in the price of a large
public clock. At Moret is a manufactory of what are called Jura
clocks, in which all the pieces of the mechanism are made in the large

_way, and all made to fit; wheels, weights, bells, dial-plates, hands, ham-
mers, &c., are made, set up, and delivered in the market for forty
franes ; and the clock goes very well ; especially when the escapement,
as is done by Wagner, has been retouched. This apparatus is trans-
formgd by Wagner into a public clock, which strikes the hours on any
required bell, by a proportionate hammer. This is done by adding to
the Jura clocks the requisite mechanism. Thus, imagine added to the
Jura clock, a heavy striking weight, hammer, and fly to moderate the
descent of the weight, and a very simple mechanical connexion of these
with the clock. The heavy weight is retained by a lever, held in its
place by the wheelwork of the common striking part of the clock. As
soon as the hammer is set free to strike, the lever is also freed ; and
by the descent of the heavy weight, the great hammer is set in motion,
which consequently strikes as many blows as the hammer of the clock ;
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the hour being thus struck twice, a large dial-plate and hands must be
added to the Jura clock, adapted to its height or distance to be seen.—
Mechanics’ Magazine.

HELIACAL SPRING-JOINT DOOR-HINGE.

Messrs. Hoyr and BULkLEY, of Connecticut, have invented and
patented a2 new hinge to operate as a door-spring; it being so con-
structed that instead of the middle knuckles of the hinge, a heliacal
spring surrounds the joint-pin, the two ends being so attached as to
cause the hinge to close by the elastic force of the spring. Two por-
tions of the hinge may be provided with brass wire heliacal springs.

PAPE'S PATENT TABLE PIANO-FORTES.

AmonasT the objects of the fine arts admitted at the late Exhibition
of the produce of French Industry, Pianos were, unquestionably, the
most remarkable. Sixty-seven masters sent to the exhibition nearly
200 pianos, amongst which were several of an entirely new shape; such
s table, gueridon, ovalt, hexagon, and consol. These new instruments
are made at the manufactory of M. Pape, piano maker to the king, who
also exhibited a square piano, which judges have justly considered as
a master-piece of its kind. 'The latter is veneered with sheets of ivory,
part of which is carved and inlaid, and forms a most beautiful mosaic
design. M. Pape obtains these ivory sheets by means of spiral machi-
nery of his own invention, which produces from elephant’s teeth of an
ordinary size sheets of from 12 to 15 feet in length, and 2 feet in width.
This invention will, no doubt be appreciated by miniature-painters, to
whom this mechanical discovery will be of very great advantage.
Pape also exhibited an horizontal grand piano of a small size. The
most remarkable improvement in this instrument is the sounding-board,
which is so disposed that the tension of the string stretches and keeps
the sounding-board level. The consequence is, that the sound improves
in course of time, whilst in pianos of the ordinary construction, the
contrary will happen.—Musical World.

CARD-MAKING MACHINE.

Ar the model exhibition of the British Association, one of the in-
ventions which attracted most attention was a machine for the fabrica-
tion of carding web. It unwinds the wire from the reel, bends it, cuts
it, pierces the holes, inserts the tooth, drives it home, and, lastly, gives
it, when inserted, the requisite angle, with the same, or rather with
greater, precision and accuracy than the most skilled set of human
fingers could ; and with such great expedition that one machine per-
forms a task which would require the labour of, at least, ten men. An
engine of 500-horse power, would drive, it is calculated, one hundred
such machines.— Mechanics’ Magazine.

DRYING OF STUFFS.
MM. Peuzort and LEVERGUE have invented an apparatus for ra-
pidly drying stuffs, without fire or pressure. It consists of a double
drum, which turns on its axis at the rate of 4,000 times a minute. The
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stuffs are placed in it as they are taken out of the water; and, by the
effect of rotation, the water contained between the threads is carried
towards the external covering of the drum, which is bored with holes.
‘Woollen stuffs are thus dried in less than three minutes, when the ap-
paratus is small, and in eight minutes when it is larger. Flax and
cotton require a short exposure to the air, after being taken from the
drum.

METALLIC PRINTING.

ON June 7, Dr. Faraday delivered, at the Royal Institution, a lecture
“On Mr. Hullmandell's Mode of producing Designs and Patterns on
Metallic surfaces.” Great facility is acquired in preparing the plate,
by the process of biting out. Advantage is taken of the powers or
forces of attraction of aggregation existing in aqueous and oily sub-
dtances. A watery body, (an ink, of water, gum, and lamp-black), is
put upon the metallic surface, previously greased. Immediately, both
the substances draw up into spots, or bands, producing a peculiar, irre-
gular, web-like surface. Varnish is then laid over the whole face of the
plate thus prepared, a film of which dries over the inky and oily figure,
retaining both, until put into water to soak. Then, from the attraction
of the water for the watery particles of the ink, the ink retracts, and
removes the film of varnish, leaving it only on the oily parts. The
figure, the spots, and bands, which had been occupied by the ink, are
now left clean, and free to be acted upon by acid. The use of gum-
arabic, or gum-tragacanth, in the watery body, curiously varies the web-
like figure. By a variation of the process, any ground may be pro-
duced in a considerably shorter period, and at much less expense, than
by mechanical ruling, by parallel lines, or by any process of hand-
engraving ; and upon the ground chiefly depends the shading, &e.
Improved and complicated patterns, which the great expense of engrav-
ing excluded, will in future adorn the fabrics for female dresses, &c.—
Literary Gazetie.

MOULDED LEATHER ORNAMENTS.

MR. EsQUILANT has communicated to the Society of Arts, a new
method of making ornaments to substitute for carvings in wood, and
castings, composition, or metal, or for those of papier macké. Metal
moulds of the separate pieces are first prepared ; leather of the required
thickness is then soaked for a day or two, in a solution of resin in oil
of turpentine. The leather is then taken out, wiped, and cold-pressed
in the mould with sufficient force to give it the intended figure; it
hardens as it dries by the evaporation of the essential oil, and, when
once dry, retains its form without warping on exposure to damp or

" draught. The separate pieces are then put together by ties and glue,
and are painted, varnished, or gilt. Such is the process for leaves.
Fruit is made of a paste of saw-dust powder, glue, resin, and turpentine ;
to be shaped by hand, or pressed into moulds. For flowers, roiled zine
is shaped by pressing the parts separately in a mould, and then
cementing them together. Leather, prepared as above, is equal in
hardness to wood or papier maché ; and is so tough as not to chip by
a blow. The cost is moderate.
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IMPROVED PAPER-HANGINGS.

Messrs. Evans, of the Alder Mills, near Tamworth, have patented
the application of a pneumatic pump in the compression of the moisture
from the pulp, by which means the substance is almost instantaneously
converted into paper. By this improvement, they are enabled to
manufacture a continuous sheet of paper, 6 feet in width and nearly
2,000 yards in length, every hour. This paper, as it is taken off the
reel, is fit for immediate use, and is conveyed on rollers to another part
of the mill, where the printing machinery is erected, and through
which it is passed with great rapidity, receiving the impression of the
pattern with extreme precision and beauty of finish; the only hand-
labour employed being that of one man, who superintends the ma-
chinery, and four girls employed in rolling up the paper in pieces of
the required length. To complete their invention, Messrs. Evans cal-
culate on being able to print, glaze, and emboss the most complicated
and delicate patterns in paper-hangings, in every variety of shade and
colour, as rapidly as the paper can be manufactured.—Midland Coun-
ties Herald ; abridged.

SEA-REED PAPER.

AT a meeting of the Boston Society of Natural History, the Presi-
dent read a Report on the specimens of paper and pasteboard manufac-
tured from the Beach grass, and presented by its inventor, Mr. Sander-
son, of Dorchester. The plant is the Arunda arenarie. Lin. It is
placed in the genus Calamagrostis by Withering and De Candolle ;
Ammophile by Hort and Hooker ; Psamma by Palissot dc Beauvais,
Torrey, Eaton and Beck; Phalaris by Nuttall. It is called sea-reed
or mat-reed, in England, and is found on all the shores from Iceland
to Barbary; and all the Atlantic shores from Greenland as far south as
New Jersey, at least. Its principal use therefore has becn a negative
one, connected with the very terms of its existence. It eftectually
secures the shifting sands on which it grows; and for that purpose
large sums are annually appropriated by Government, that by its cul-
tivation important harbours may be preserved. The paper is smooth,
soft, and pleasant to write upon, and takes ink well. It is firm and
very strong, and may be whitened readily. The pasteboard appears
to be specially valuable.— Silliman's Journal.

FEATHER FLOWERS.

AT a late meeting of the Horticultural Society were exhibited a
rose-tree, and some other specimens of artificial lowers, made by Mrs.
Randolph, of Bridge-street, Westminster. The flowers are entirely
composed of the feathers of various birds, from the common goose to
the humming bird and parrot. With these, the blossoms, the bud, and
the leaf, are so perfectly imitated, that you cannot distinguish the
artificial from the real rose, jasmine, wallflower, pink, camellia, &c.;
and as no dye or colouring matter is used, but simply the feathers,
occasionally clipped into the necessary forms and moulded into shape
by the hand, it is evident that even the most delicate of them must be
of a lasting and unalterable quality. In this way, examples of the
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rarest floral productions may be made and preserved in cabinets of
natural history ; and we commend the invention and its accurate and
beautiful application as a novelty in this country, and well deserving of
notice,— Literary Gazette.

PROJECTILE EXPERIMENTS.

BY recent experiments made at Metz, it has heen ascertained that a
16-pounder impels its ball, with the ordinary charge of powder, 506
yards in the first second of time; and that by increasing the chgrge, it
may be projected 817 yards within the same short space of time.—
Naval and Military Gazette.

INK FILTER.

A VERY ingenious contrivance for filtering ink for immediate use
has been produced by Mr. Perry, the steel pen manfacturer. It is arf
inkstand, in which is a strainer of very fine material, for purifying the
ink, which is propelled into a receiving funnel by means of an air-
pump. The whole occupies little more space than a common ink-glass.
It also possesses the advantage, from being air-tight, of preserving ink
for almost any period of time.— Zimes.

REPAIR OF WESTMINSTER BRIDGE.

Mgr. W. CusiTr, the contractor for this work, in eight months
from its commencement, completed the coffer-dam round the 13 and
14 feet piers, on the Westminster side ; and, notwithstanding all that
had been said abhout the impossibility of keeping the water out, and
that it would require 150 men to pump constantly in a dam round
one picr ouly, it appears that one man only, working two or three
hours during the day, was sufficient in the dam round two piers.

When the mud which had accumulated during the execution of the
dam, and the coverings of gravel, were removed, the caisons were found
in a perfect state, the wood (fir) even retaining its resinous smell ;
their construction agrees very nearly with the description given by
M. Labeyle. The sill is formed of the whole timber, extending
longitudinally under the pier, and framed at cach end, so as to run
parallel with the cutwaters. Upon this the grating is placed: it is
composed of timbers 10 in. x 10in.; its outer frame is of the same
shape as the sills, but 7 inches less in width all round, thus forming an
offset or footing ; the transverse timbers upon which the pier rests are
one foot apart, and fincly morticed and trenailed into the frame, and
trenailed into the sill.  Round the pier, a curb of planking 6 in. thick
and 2 ft, 8 in. broad, was fastened to the grating; which has since been
removed, to make way for the stone-work.

In securing the foundations, the sheet piling which surrounds the
caisson is beech 12in. thick, and 15 ft. long; the waling is § in. thick
by 12 iu. ; every third pile is bolted to the wale with a 1f inch screw
bolt, the head counter sunk into a cast iron washer ; the wale is bolted
to the caisson by 11 inch tie-bolts, 6 ft. long, lct into the timber; the
inner end has a cast-iron carriage, bedded ; the angles of the waling are
secured with wrought-iron straps. The space between the sheet piling
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and the caisson, and also between the timbers of the grating, is filled in
with brick-work, thus forming a solid bed for the pavement, which is of
roche Portland stone, 6 ft. in depth of bed, and 18 in. in height next the’
pier, bevelled off to 12 in. next the piles.— Civ. Eng. and Arch. Journal.

THE CALEDONIAN CANAL.

TuE Caledonian Canal, which was begun by Mr. Telford
in 1803, and opened in 1822, is, doubtless, the grandest spe-
cimen of inland navigation in the world. TIts total length is
60 miles, 23 of which are formed artificially ; the other 37 being the
united lengths of the three fresh-water lakes, namely, Loch-Ness,
Loch-Oich, and Loch-Lochy, through which it passes. As it was
intended to admit the largest vessels that trade between Liverpool and
the Baltic, West Indiamen of an average size, and frigates of 32 guns
When fully equipped, its dimensions were neccssarily great. The
width of the water surface was to be no less than 120 feet, the bottom
width 50, and the depth 20; while the locks, which are 28 in number,
are no less than 170 or 180 feet long, and 40 wide. Although the
three fresh-water lakes just mentioned greatly facilitated the formation
of the canal, yet the construction of eight junctions with the canal
itself occasioned much labour and expense, as wcll as great embar-
rassment to the engineer. These junctions, as well as the shallows
at Loch-Oich, have been cleared by dredging-machines to the depth
of 15 feet; but, in various places, a farther excavation of five feet is
necessary to obtain the intended depth of 20 feet. The estimated
expense of this great national work was 474,531l, while the actual
expenditure was nearly double that sum. (The expenditure from the
20th Oct. 1803, to the 15th August, 1831, was 990,56594) Still, the
work was far from completed. The new grants of money which were
necessary to carry on the canal, brought the subject annually before
the public, some of whom began to stigmatize the undertaking as a
job; when, to pacify the discontent, Mr. Telford unwillingly consented
to finish the works on a less perfect and substantial scale, and to open
the canal for the passage of shipping in that unfinished, unsafe, and
unsatisfactory condition in which it at present remains.  The last par-
liamentary grant was made in 1824, and hence the remaining works
were executed in a hurried and imperfect manner ; so that the depth of
water, in place of being made 20 feet, to admit that class of vessels for
which it is intended, is not greater than 11 or 12 feet in some parts
after a continued drought.

At the close of 1837, however, the Commissioners of the Caledonian
Canal reported to the Lords Commissioners of Her Majesty’s Trea-
sury that an accident had taken place at the loch at Fort Augustus,
which considerably impeded the navigation, and that immediate im-
pending danger from inundation was to be apprehended from the state
of the works in other parts of the line of the canal. The Treasury
then deputed Mr. Walker to examine the works along the whole line,
which he commnenced surveying early in 1838, with the assistance of
Mr. Gibb and of Mr. George May, the resident engineer and super-
intendent of the canal. Mr, Walker's Report to the House of Com-
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nipns was ordered to be printed in.July, 1838. Its general result is
ti"at 24,2877 is required for immediate repairs; that 104,490 will
be necessary for completing and perfecting the locks, and giving the
cagal a depth of 17 feet; that 13,200L will be needed for five steam
tug-boats—three upon the canal, and one at each end of it; and that,
alloying ten per cent., or 1,320l for contingencies, 143,837/ will be
sufficient for completing this great work, and fitting it for the recep-
tion of vessels of 38 feet beam, and 17 feet draught of water. ¢ With
these improvements and additions,” says Mr. Walker, ¢ the passage
from Fort George to the Sound of Mull might generally be depended
on to be made in five days, and certainly, even in foul weather, within
a week.”

The subject of this grant will, it is hoped, occupy the attention of
Parliament in the current session; notwithstanding it has been
rumoured that rather than advance so large a sum as 150,000,
Government will allow this great national work to fall into decay;
although its important objects and the interests of the country demand
otherwise.—Compiled from a paper in the Edinburgh Review— On
the Life and Works of Thomas Telford.” '

ARITHMETIC BALANCE OR NEW CALCULATING MACHINE.

WHEN we project a road, canal, or railway, it is not sufficient to cal-
culcate, by processes more or less expeditious, the volumes of cuttings
and embankments: the mean distance of the cutting to the embank-
ment is an important element of the expense, which must be exactly

_determined. To obtain the value of this mean distance, we multiply
‘the partial cubes of the cutting by the respective distances to which
they are carried, and divide the sum of all the products thus obtained
by the total cube of the cutting. But this series of operations is very
long and tedious, and subject to error.

M. Lalane, engineer, has shown that to determine the mean distance
of transport, witiout calculation, it suffices to suspend upon one of
the arms of a lever, in cquilibrium about its centre, weights propor-
tional to the volumes to be carried, at distances proportional to the
distances of transport; and to find at what distance from the centre we
must suspend, on the other arm, a weight equal to the sum of the
weights which are on the former. M. Lalane has presented to the Aca-
demy of Sciences a machine constructed upon this principle, at the ex-
pense of the I'rench Governinent, by that skilful optician, M. Erust. We
may represent it under the form of a common balance, whose beam is

_ not furnished with scales, but has a breadth of several centimetres,

.parallel to the axis of suspension. The two arms of the beam are
divided into equal parts on each side of the centre; and one of them,
in the direction of its length, into equal intervals, by aid of small
laminz perpendicular to the beam, between which are to be placed the
weights in the form of plates ; the total weight, which is suspended at
the other arm, being contained in a small moveable scale. In its
actual state, the apparatus has 150 divisions on each side the axis upon
a length of thirty centimetres. Each of them answers to an interval
of four metres, so that upon the machine we may indicate distances of
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i
transport as far as 6,000 metres, a quantity which is never exceedallja
the construction of an ordinary route. The scale of weights is a den?-
centigramme for a cube metre.

Repeated trials have shown the time necessary for the research of a
mean distance by means of this machine, to be at most but a quarter
of the time required by the ordinary method. For the formul of cal-
culations and other details, the reader is referred to the Polytechnic
Journal, No. 4, p.296-7; whence the above have been extracted.

SOCIETY OF ARTS.

Tar distribution of rewards adjudged by the Society, took place on
June 17; and the following are those connected with mechanies and
other practical arts:—

1. To Mr. T. J. Cooper, Polytechnic Institution, Regent Street, for his me-
thod of preparing Paper for Photographic Drawings : the Silver Medal.

2. Mr. R. Redman, 43, Great Wild Strcet. Lincoln’s Inn Fields, for his
method of making Transfers from Copper-plate Printing to Zinc or Stone: the
Silver Isis Medal and 5.,

3. Mr. H.C. Page, 5, Commercial Road, Pimlico, for his method of Lettering
on Polished Marble: the Silver Medal.

4. Mr. W. H. Thornwaite, 3, James Place, Hoxton, for his Apparatus for the
use of Divers: the Silver Medal.

- 5. Mr, W. Joncs, 6, Horse.shoe Court, Ludgate Hill, for his Travelling Plat-
form : the Silver Igis Medal.

6. Mr. M. Jennings, Portsmouth Street, Lincoln’s Inn Fields, for his Night
Signals for Steamers : the Silver Isis Medal.

7. Mr. J. Hopkins, King's Row, Horselydown, for his Scalc Lever : the Sil.

ver Isis Medal.

8. Mr. B. Holmes, clerk of the works at Chatsworth, for his Spring-bolt plate :
the Silver Isis Medal.

9. Mr. J. Gray, 25, Old Burlington-street, for his improved instrument for
extracting teeth : the Silver Medal.

10. Mr. A. Wivell, 20, Cardington-strecet, Hampstead-road, for his fire
escape : the Silver Medal.

11. Mr. Joseph Jeay, 6, Oxford-market, for his method of determining the
lengths and bevels of timbers in a hip roof : the Silver Isis Medal.

12, Mr. C. Hanshard, 85, Scbright.strect, Bethnal-green: the Silver Isis
Medal and 5/,

13, Mr. James Cole, 38, Schright-street, Bethnal-green, 5.

14, Mr. J. Sodo, 6, Sebright-street, Bethnal-green, 5/,

For their respective Shares in the invention and improvement of the tube used
in weaving wide silk velvet,

15. Mr. J. Dove, 9, Surat-place, Green-street, Bethnal-green Road, for his
improved machine for weaving silk tissue: the Silver Isis Medal and 101

Among the prizes in the department of the Fine Arts, was the Acton Medal,
awarded to Mr. Robert Billings, Manor House, Kentish Town, for his analysis
of the great Eastern window ot Carlisle Cathedral. This prize was the first of
the kind, being couferred in pursuance of the object of a fund of 500/, lately
presented by the widow of a gentleman who had long been a member of the
Socicty. The window above named, though now in a state of decay, bears
evidence of extreme artistical beauty, and the successful efforts of Mr. Billings
has becn 0 to analyse its composition as that, if the window should now fall
to pieces, an exactly similar one could again be constructed, The window
proves the profound mathematical knowledge of the ancient architects.
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DIFFERENCE OF LONGITUDE BETWEEN GREENWICH AND NEW
YORK.

MR. DENT has communicated to the Athenaum the second instance
of the successful transport of Chronometers from London to New
York, for the purpose of determining the Longitude of these two cities.
"I'he first took place in July and August last, and when compared with
the result given by M. Daussy, in the Cunnaissance des Tems, the diffe-
rence was 263 sec. This observation was made in the first voyage of
the British Queen across the Atlantic.  On her second trip, Mr. Dent
sent a sccond set of four chronometers from London to New York,

with the following result :
h. m. sec.
By this second experiment the difference of longitude
between the Observatory at Greenwich and the City
Hall, New York,is . .« .« . . « « & « .+ . 4 56 0°24 W.
According to M. Daussy itis . . . . . . . . 4 56 072

Difference of the two observations . . . . . . 0 0048

The difference of the two obscrvations does not, therefore, amount to
half a sccond! ‘I'his fact is the more gratifying when we consider that
these estimates were madce independently of each other, “by different
observers in different years, and in vessels propelled by different
agents.”

During the first voyage, all the chronometers showed a difference
between the mean travelling rate and the mean stationary rate, which
had the remarkable character of being always on the same side, viz.,
the losing ratcs were always increased, and the gaining rates always
diminished. The same curious fact again occurred in the second
voyage. Irom this circumstance, the longitude of New York was
given by each chronometer scarcely enough to the westward in the
outward bound voyage, and too much in the homeward one.

The great rapidity and accuracy with which this important branch
of nautical inquiry may be pursued over the whole surface of the globe,
as the agency of steam shall be extended, is now considered demon-
strated. The instances under consideration show that observations
may be made connecting very distant countries, and their several
results compared in a few weeks—a circumstance of great conse-
quence—for with the diminution of duration in a voyage, proceeds,
in a higher degree, the diminution of all the chances and causes of
error in chronometrical experiments at sea. Within the space of
ninety-nine days, we have seen the British Queen carry chronometers
Jour times across the Atlantic, and give ample time during each of her
visits to New York for the necessary observations of rates, &e. All
objections founded on the idea that the motion of a steam-vessel weuld

I
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affect injuriously the more delicate movement of a chronometer are
also groundless. .

FRODSHAM'S COMPENSATING PENDULUM.

It is an ordinary pendulum, with a steel rod: over this Mr.
Frodsham slips a zinc tube, which passes through a brass bob, and
rests on the adjusting screw at the lower end of the rod, the bob being
fastened at the centre by two connecting rods of steel to the tube, at
the point at which the expansion of the tube is the same as that of
the rod; so that, as the steel rod expands downwards, and is lengthened
by heat, the zinc tube expands upwards in the same degree: and,
therefore, if the lengths of the rod and the tube be rightly proportioned,
the pendulum may be regarded as of invariable length. But, as it is
seldom found that different specimens of the same metal have pre-
cisely the same expansibility, Mr. Frodsham proposes to have several
small pieces, or rings of different lengths, cut from the same tube, as
correcting pieces, which are to be slipped on or withdrawn, until the
length of tube is found that will compensate the pendulum for change
of temperature. Mr. Frodsham states, that the hole in the bob
through which the zinc tube passes is larger than the tube, but there
are brass fillets at both ends, with a hole in each exactly fitting the
tube: these fillets are perforated with several small holes to admit the
air, so that any change of temperature may not be prevented from
affecting the part of the tube which is within the bob. The zinc tube
is larger than the steel-rod of the pendulum; fillets being also placed
at each end of the tube, with a hole in each, justlarge enough to let
the rod pass through. The tube is pierced with small holes through-
out its whole length, to allow the air access to the rod. In the sus-
pending part of the pendulum, Mr. Frodsham directs attention to
what he calls an isochronal piece: it is a brass tube about five inches
in length, with a slit about an inch in length at the bottom, to form a
spring, so as to slide rather stiffly on the rod. At the upper end of the
tube is a clasp, which, by means of two screws, is made to embrace the
suspending spring ; so that after the pendulum has been adjusted to
the length for time, the acting part of the suspending spring may be
varied.— Proceedings of the British A iation ; Ath "

ON WAVES,

THe Committee on Waves, (Sir John Robison and Mr. Russell,)
have reported to the British Association their researches during the
past year ; which have confirmed or corrected the results formerly ob-
tained by them, and extended their acquaintance with several interes-
ting phenomena. Concerning the first object of their attention—the
nature and laws of certain kinds of waves, Mr. Russell, in a previous
report, then stated that all the phenomena of the great wave of transla-
tion had been obtained, and that he himself had found no difficulty
in obtaining the laws of this wave from the equations of M. Laplace,
on the hypotheses, that the motion of the water particles was not infi-
nitely small, and the oscillations infinitely small, as had been hitherto
supposed, but that they had the magnitude and nature actually found
in these experiments. During the past year, considerable progress
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has been made in this. examination, and confirmations of the truth of
these views had been obtained by the labours of Prof. Kolland; who
has also introduced the hypothesis of the particles of water having
the motions observed in the experiments, viz., a motion of permanent
translation in a given course; and although his results did not per-
fectly accord with the experiments, they had much closer approximated
to them than previous examinations, and were to be regarded as addi-
tions to the theory of the motion of waves. .

In the second subject of inquiry—the connexion between the motion
of waves, and the resistance of fluids to the motion of floating bodies—.
the phenomenon of vessels at high velocities riding the waves, had
been exhibited to an extent never before witnessed. The wave, divided
in two by the prow of the vessel, had risen on each side to a height
far greater than that even of the vessel itself ; it expanded on each side
of the vessel from stem to stern, in a broad, unbroken sheet of water,
bearing along the vessel, as it were, between a pair of extended gos-
samer wings, giving, at extremely high velocities, a resistance much
less than had hitherto been observed.

The third point concerned the form of a solid of least resistance,*
which had been inferred by Mr. Russell, from theory, to be that
which he called the Wave Form of vessel. This form was, that
the lines of anterior displacement should correspond to the outline of
the great wave of transﬂxtion anteriorly, and to the outline of the pos-
terior wave of replacement, towards the stern; and the truth of the
hypothesis had been confirmed by the experiments of the preceding
year. A very remarkable practical confirmation is the fact of a large
steam-vessel, of 660 tons, with an engine of 220 horse power, being
built on the wave principle, and turning out the fastest vessel in Great
Britain. This vessel, built as a pleasure yacht, combined the qualities
of sailing fast, and carrying alarge cargo: she was named the Fire
King, and belonged to Mr. Ashton Smith, of Wales.

The last point of inquiry had been the nature and laws of the tidal
wave, as propagated along our shores, and up the estuaries of our
great rivers. But the nature of its propagation along our shores, after
it ceased to be affected by the celestial influence, formed a terrestrial
mechanism, with which we were still very imperfectly acquainted. On
th{s subject, the Committee had made simultaneous observations, at
thirteen different stations along the Frith of Forth. It was found that
there were four tides a day in the Forth instead of two—four high
waters and four low waters. Mr. Russell exhibited drawings of these
tidal waves, and gave, what he conceived the explanation of a pheno-
menon, which is, he thinks, much more common than hitherto sup-
posed. It is well known that the tidal wave which brings high water
from the Atlantic to the south-western shores of Great Britain, be-
comes divided into two parts, one of which passes upwards through the
English Channel, and the other passing round the west and north of
Ireland and Great Britain, brings high water to the east coast of
Scotland and to the Frith of Forth. Now, it appears not to have been

* See Year-Book of Facts, 1839, p. 84.
H2
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recollected, that the other wave, after coming up through the English
Channel, and bringing, along with the former, high water to London,
must pass on northwards, and, in doing so, will enter the Frith of Forth
considerably earlier than the northern wave passing southwards. This
southern wave, smaller, but earlier than the other, appears to enter the
Frith, and may be traced at every station. It is followed up, however,
very rapidly, by the great northern wave, and the former moving more
slowly than the other, according to the law of the great wave of trans-
lation, is overtaken by it at the higher parts of the Frith; and being
both greatly exaggerated by the form of that channel, produces the two
tides of the Frith of Forth. Mr. Russell expressed his opinion, that
the tides in the upper part of the Frith of Forth would be found to rise
as high above the mean level of the sea as the tides of the Bristol
Channel. The observations on this subject were not, however, com-
pleted, but would be finished in the course of next (the present) year.—
Athenceum ; ubridged.

THEORY OF WAVES.

IN illustration of the theory of waves, it is recorded in the Literary
Gazette, that, on Sept. 1, a fir-tree, about 40 feet in length, and covered
with great barnacles, was drifted across Dover harbour, and towed into
that port. It is supposed to have becn parted from the American shore
by a hurricane, and borne on its long voyage across the Atlantic by
the tidal action of the wave.

HEIGHT OF WAVES,

M. ALme, from experiments made in the Bay of Algiers, from
December, 1838, to July, 1839, during the continuance of heavy
north and north-east winds, concludes : 1st, thatthe motion of the sea
produced by the agitation of the waves, may be sensible 40 yards in
depth; 2ndly, that the motion of the bottom is oscillatory ; and, 8rdly,
that the extent of this oscillation varies slowly from the bottom to the
surface.

INFLUENCE OF ATMOSPHERIC PRESSURE ON THE TIDES.

MRr. WALKER, Assistant~-Master-Attendant in H. M. Dockyard,
Devonport, (who has long devoted much time to tidal phenomena,) con-
sidering that half-tide levels on oceanic shores, such as those of a large
part of Cornwall and Devon, give the equilibriumn level of the sea,
proposes the following method for obtaining it} which, whatever
opinion may be ascertained of the general value of half-tide levels,
affords very considerable facility in ascertaining that level at any given
place. The mode is: when the barometer stands at its mean annual
height, and the air is calm and still, set up a tide-pole, (or select a
rock), in some sheltered corner on the coast. Mark upon it the high
and low water levels, and half-way between these points will be found
the mean level of the sea. Under the above condition, a single observa-
tion will give the mean level very nearly ; but numerous observations
are necessary when great accuracy is required.

Mr. Walker has observed, with respect to the influence of the pressure
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of the atmosphere upon the tidal waters on the shores of Cornwall and
Devon, that a fall of 1 inch of the mercury in the barometer, corres-
ponds with a rise of 16 inches in the level of the sea, more than would
otherwise happen at the same time, under the other general conditions ;
a rise in the barometer of one inch marking a corresponding fall in the
sea-level of 16 inches. This he has found to be the usual rate of such
alterations in level ; but very sudden changes in the pressure of the
atmosphere are accompanied by elevations and depressions equal to 20
inches of sea-water for 1 inch of mercury in the barometer. Regard-
ing the whole pressure of the atmosphere over the globe as a constant
quality, all local changes in its weight merely transfer a part of the
whole pressure from one part to another; whence he concludes that
the subjacent water only flows into, or is displaced from, those areas;
where, for the time, the atmospheric pressure is either less or greater
than its mean state in accordance with the laws which would govern
the conditions of two fluids situated in the manner of the atmosphere
and sea. We might account for the difference observed by Mr.
Walker, in the amount of depression or elevation of sea-level produced
by sudden changes in atmospheric pressure, by ‘considering that a
sudden impulse given to the particles of water, either by suddenly
increased or diminished weight in the atmosphere, would cause a
perpendicular rise or fall in the manner of a wave beyond the height or
depth strictly due to the mere change of weight itself.®

As regards the influence of the winds on the mean level upon the
south coast of Cornwall and Devon, Mr. Walker observes that east
and west winds scarcely affect it ; but that southerly winds raise the sea
above it from 1 to 10 inches, and off-shore winds depress the water
beneath it as much, according to their force. From occurrences, which
we have not space to quote, it would appear that, around the shores of
the above districts, when the winds which traverse it have considerable
force, the levels which would obtain in calms are considerably dis-
turbed ; consequently, minor effects of the same kind are caused by
less powerful winds, according to their velocity. To obtain, therefore,
true heights in this district above the sea, which should correspond,
above a level in both channels, supposing such a level to exist, calm
weather is essential for accuracy.—From a valuable Report on the

l(;'eollayy of Cornwall, Devon, and West Somerset; by H. F. De la
eche.

* A circomstande connected with this subject, of considerable practical
vn.!ue. has been noticed by Mr. Walker. He has found that changes in the
height of the water's surface resulting from changes in the pressure of the
atmosphere, are often noticed on a good tide-gauge, before the barometer
gives notice of any change. Perhaps, something may be due, in those cases
observed by Mr. Walker, to the friction of the mercury in the barometer
tube. The practical value of the observation is, however, not the less, be
the cause of the phenomenon what it may ; for if tide-gauges at important
dockyards show that a sudden change of level has taken place, indicative of

ddenly d 1 atmospheric weight, before the barometer has given
notice of the same change, all that time which elapses between the notices
given by the tide-gauge and the barometer is so much gained; and those
engaged with shipping know the value of even a few minutes before the burst
of an approaching hurricane.
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RESEARCHES ON THE TIDES.

Pror. THE REv. W. WHEWELL has communicated to the Royal:
Society his Tenth * Series of Researches—* On the Laws of Low Water
at the Port of Plymouth, and on the Permanency -of Mean Water,”"
~—In this valuable memoir, the indefatigable author investigates the
question, how far the mean water, that is, the height of the tide mid-"
way between high and low water, is permanent during the changes -
which high and low water undergo. That it is so approximately at
Plymouth, having been already ascertained by short series of observa-
tions, it was desirable to determine the real amount of this permanency
by induction from longer series of observations. A period of six years
was chosen for that purpose; and the method of discussing these
observations was the same, with slight modifications, as in former re-
searches. The height of low water, cleared from the effects of lunar
parallax, and very nearly so from those of lunar declination, and com-
pared with the height of high water, similarly cleared, enabled the
author to ascertain whether the mean water also was affected by the
semi-menstrual inequality. The results of the calculation show that
the height of mean water is, within two or three inches, constant from
year to year; and that, for each fortnight, it has a semi-menstrual
inequality amounting to six orseven inches ;—the height being greatest
when the transit is at 6 h., and least when at 11 h, ;—the immediate
cause of this inequality being, that the semi-menstrual inequality of
low water is greater than that of high water : this inequality, however,
is probably modified by local circumstances. These researches have
also verified the theoretical deduction, that, the height both of low and
of high water being affected by the moon’s declination, their mean;
height partakes of the variations in this latter element, in successive
years, consequent on the change of position of the moon’s orbit.
At Plymouth, the increase in mean low water amounts to about two
inches for each degree of increase in the declination. In the high
water, this change is less marked. The parallax correction of the
height of low water is obtained from all years alike, by taking the
residue of each observation, which remains when the semi-menstrual
inequality is taken away, and arranging these residues for each hour of
transit, according to the parallax. The declination eorrection is
obtained in a manner analogous to the parallax correction, from each
year's observations, with some correction for the variation in the mean
declination of the moon in each year.

The Eleventh Series—* On certain Tide Observations made in the
Indian Seas,” contains the results of the examination, by the author, of
certain series of tide observations made at several places in the Indian
Seas, which were forwarded to the Admiralty by the Hon. East India
Company. These localities were Cochin, Corringa River, Surat roads
in the Gulf of Cambay, Gogah, on the opposite side of the same
Gulf, and Bassadore, in the Island of Kissmis,in the Persian Gulf. :

The Reports made to the British Association, * On Tides,” are
briefly as follow :—~

* For the Ninth Series, see Year-Book of Facts, 1839, p. 85.
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Prof. Whewell communicated some tide observations, forwarded
to him by the Russian Admiral Liitke. These observations supplied,
—firgt, the tide hours of various places on the coasts of Lap]aud, the
White Sea, and the Frozen Sea, and the coasts of Nova Zemlia.
These observations enable us to follow the progress of the tide mean
farther than had hitherto been done. Mr, Whewell’s map of Co-tidal
Lines (the second approximation contained in the Phil, Trans. 1836,)
follows the tide only as-far as the North Cape of Norway, eastward of
Nova Zemlia. Professor Whewell stated that he was informed by
Admiral Liitke, that in the Frozen Sea, east of Nova Zemlia, there is
little or no perceptible tide. The observations communicated by
Admiral Liitke offered various other results, and especially the exis-
tence of the diurnal inequality in the seas explored by Russian navi-
gators; as on the coast of Kamtschatka, and the west coast of North
America. .

Prof. Whewell made some observations on Capt. Fitzroy’s views of
the tides. In the account of the voyage of H.M.S. Adventure and
Beagle, just published, there is an article in the Appendix, containing
remarks on the tides. Capt. Fitzroy observes that facts had led
him to doubt several of the assertions made in Mr. Whewell’s memoir,
published in the Philosophical Transactions, 1833, and entitled,
¢ Egsay towards a First Approximation to a Map of Co-tidal Lines.” *
(Appendix, p. 279.) Prof. Whewell stated that he conceived that
doubts, such as Capt. Fitzroy's, are reasonable, till the assertions are
fully substantiated by facts. Capt. Fitzroy has farther offered an
hypothesis of the nature of the tidal motion of the waters of wide
oceans, different from the hypothesis of a progressive wave, which is
the basis of Prof. Whewell's researches. Capt. Fitzroy conceives
that, in the Atlantic and the Pacific, the waters oscillate laterally
between the eastern and western shores of these oceans, and thus pro-
duce the tides. This supposition would explain such facts as these,
that the tide takes place along the whole west coast of South America
at the same time; and the supposition might be so modified as to
account for the absence of tides in the central part of the ocean. Prof.
Whewell stated that he was not at all disposed to deny that such a
mode of oscillation of the waters of the ocean is possible. Whether
such a motion be consistent with the forces exerted by the sun and
moon, is a problem of hydro-dynamics hitherto unsolved, and probably
very difficult. No demonstrative reason, however, has yet been pub-

* Among the points which I could not establish in my own mind, by ap-
peals to facts, were :~* The tides of the Atlantic are, at least in their main
features, of a derivative kind, and are propagated from south to north;”
 that the tide wave travels from the Cape of Good Hope to the bottom
of the Gulf of Guinea, in something less than four hours; that the tide
wave travels along this coast (America) from north to south, employing about
twelve hours in its motion, from Acn};ulco to the Strait of Magalhaens ;**
* from the comparative narrowness of the passage, to the north (of Aus-
tralia), it is almost certain that these tides must come from the southern end
of the continent.” ‘ The derivative tide, which enters great oceans, (North
and South Pacific,) from the south.east, is diffused over so wide a space that
its amount is greatly reduced.”
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lished, to show that such a motion of the ocean waters may not
approach more nearly to their actual motion than the equilibrium
theory, as usually applied, does. When the actual phenomena of the
tides of the Atlantic and Pacific have been fully explored, if it appear
that they are of the kind supposed by Capt. Fitzroy, it will be very
necessary to call upon mathematicians to attempt the solution of the
hydro-dynamical problem, either in a rigorous or in an approximate

shape.

lPhe Report on the application of the sum assigned for Tide Calcula-
tions to Prof. Whewell, in a letter from T. G. Bunt, Esq., Bristol, was
then read. (See Atheneum, No. 618.)

In a discussion which followed, Mr. Russell observed that with
respect to there being no tide in the neighbourhood of the South Sea
Islands, he thought it probable that the coral reefs in that part of the
ocean would have the effect of obliterating the tide wave; for he found,
during his researches on waves, that the slightest obstacles placed at
the bottom of the trough were sufficient almost instantly to obliterate
the wave; insomuch that, whereas, at first, he had to wait after one expe-
riment sometimes fifteen or twenty minutes, before the surface was still
enough to commence the next, after he discovered the fact, he could at
pleasure quiet the surface, by elevating certain pieces of wood, which
in general lay even with the bottom. Now, the coral reefs were just
such obstacles; and the tide wave being clearly proved a wave of
translation, he had little doubt in his own mind that they would furnish
an explanation of the fact.

- NEW THEORY OF THE TIDES.

On Nov. 11, Prof. Whewell explained to the Cambridge Philo-
sophical Society, more at length, the new theory of the Tides referred
to in the above Report; and which, to a certain extent, coincides with
the views of Capt. Iitzroy. The new theory is as follows: The tide of
each large ocean may be considered as nearly independent of the tides
of other waters. The central area of each ocean is occupied by a lunar
wave, which oscillates, keeping time with the moon’s returns, and
having its motion kept up by the moon’s attraction acting at each
return. From the skirts of this oscillating central area, tides are car-
ried on all sides by free waves, the velocity of which depends upon the
depth and local circumstances of the sea; and thus the littoral tides
may travel in any direction, while the oceanic tides near the centre of
the oscillating area may be small, or may vanish altogether.

This theory was confirmed by a reference to tide observations on the
eastern and western sides of the Pacific, and by mathematical calcula-
tions, tending to show that such a motion is mechanically possible. It
was remarked that single observations can be of small use in deciding
upon such a theory; and that it can be judged of only when we have
the systems of co-tidal lines which helong to the shores of the Pacific.
‘With this view, it is very desirable to obtain numerous and connected
observations on the tides on the eastern shores of Australia, the Indian
Archipelago, the Philippine Isles, the Loo Choo Isles, and Japan.—
Philosophical Magazine.
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SALINE MATTER AND TEMPERATURE OF SEA-WATER.

Capr. Waucuorg, R. N., having enclosed a thermometer in a
glass tube in the centre of an instrument, let down the same 653
fathoms, in lat. 0° 83’ N, long. 8° 16" E., when the temperature of
the water proved to be 43°; that of the surface-water being 784°.
During this experiment, there was no current. Mr. Kemp having
examined these two specimens of sea-water, found the deep water to
contain more saline matter than the surface-water, being about 43 per
cent., the water at the surface having about 33 per cent. It con-
tains also sulphate, and a small quantity of carbonate, of lime. ’I_‘he
surface-water differs chemically from the deep water only in having
no sulphate or carbonate of lime in its constitution :

Specific gravity of the deep water = 1:30
Do. of the surface = 1-23%.

A trace of iodine and bromine was found in both.

From four other experiments, Capt. Wauchope thinks it not im-
probable that, at some given depth, the temperature of the sea may be
found at 40° all over the world. The instrument employed by the
captain for letting down the thermometer consists of a series of cases,
one within the other, having valves opening up so as to allow the
water to pass through on descending, but which close on hauling the
instrument up.—Selected from Jameson’s Journal.

EXPERIMENTS TO ASCERTAIN THE DEPTH OF THE SEA
BY ECHO. .

Pror. C. BoNNYCASTLE, of the University of Virginia, conceiv-
ing that an audible echo might be returned from the bottom of the
sea, and the depth be thus ascertained from the known velocity of
sound in water, has made several experiments to determine this in-
quiry. His apparatus consisted, first, of a petard or chamber of cast-
iron 2% inches in diameter, and 54 inches long, with suitable arrange-
ments for firing gunpowder in it under water ; secondly, of a tin tube,
8 feet long and 14 inches in diameter, terminated at one end by a
conical trumpet-mouth, of which the diameter at the base was 20
inches, and the height of the axis 10 inches; thirdly, of a very
sensible instrument for measuring small intervals of time, and which
was capable of indicating the 60th part of a second. Besides these,
an apparatus for hearing was roughly made on board the vessel, in
imitation of that used by Colladon in the Lake of Geneva: it con-
sisted of a stove-pipe, 4% inches in diameter, closed at one end, and
capable of being plunged four feet into the water. The ship’s bell
was also unhung, and an arrangement made for ringing it under
water. For the details of the experiments the reader is referred to
the proceedings of the American Philosophical Society, (Philo-
sophical Magazine, No. 92, pp. 538-—540); the conclusion thence
being, either that an echo cannot be heard from the bottom of
the sea, or that some more effectal means of producing it must
be employed. .
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THEORY OF CRYSTALLOGRAPHY.

Pror. NECKER has presented to the Royal Society a new hypo-
thesis, on which he explains how common salt, alum, sulphate
of iron, &c., crystallize in pure water in the most simple forms;
the reciprocal attraction of their molecules being controlled and
diminished by the affinity exerted on them by the molecules of the
water; whilst, if some of these moleoules of water are neutralized
by mixture with another soluble principle, they cease to act as an ob-
stacle to the crystallization of the body, which then takes forms more
complicated, and approaching nearer to that of the normal solid with
a curved surface.

M. Necker considers that his new views require, for their complete
development, many ulterior details, new experiments, and new facts;
but that the tendency which the crystals of all systems present, to
progress towards the curved surface form appropriate to each system,
by the complication of their forces, is a fundamental fact of the first
importance ; and that an advance has been made by showing the bear-
ing of the important experiments of MM. Beudant and Beudant, and
by having brought the theory of crystallography nearer to those views
which the progress of chemistry and of physics has led us to adopt,
relative to the form of the elementary molecules of bodies.—Pruc.
Royal Soc. ; Philosophical Magazine.

ATOMIC WEIGHTS OF ELEMENTARY BODIES.

A VERY important paper has been read to the British Association, by
Dr. Clarke, of Aberdeen; entitled, “On the Limits within which the
Atomic Weights of Elementary Bodies have been ascertained.” In
this communication, the author adduced numerous arguments proving
the equivalent of carbon to be 75'6 on the oxygen scale,instead of
7644, the number assumed by Berzelius. The atomic” weight of car-
bon on the hydrogen scale, taking oxygen as 8, will thus, according
to Dr. Clarke, be 6:048. On account of the great importance and
value of this paper, it will be published entire in the Transactions of
the Association.—Literary Gazette.

JRSR—
RELATION OF ATOMS IN ORGANIC COMPOUNDS.

MR. ExLEY has reported to the British Association an account of
his continued experiments to determine the truth of his theory of
organic compounds. He holds that there are three kinds of atoms:
viz., tenacious atoms of common matter, of which fifty-five different
sorts have been chemically ascertained; electrical atoms, observed in
electrical phenomena, with less absolute forces, but larger spheres of
repulsion, than the tenacious atoms; and ethereal atoms, with forces
still more diminished, and with spheres of repulsion still more en-
larged.— Literary Gazette.

FLUIDITY OF LIQUIDS.
Dr. URe hasarrived at the following results by a series of new ex-
periments, the modus operandi of which is as follows: the liquid was
put into a glass funnel, terminated at its beak with a glass tube of



NATURAL PHILOSOPHY, 107

uniform bore, about one-eighth of aninch in diameter, and three
inches long. The funnel was supported in a chemical stand, and dis-
charged its contents, on withdrawing a wooden pin from the beak, into
a glass goblet Placed beneath ; by the side of which a chronometer was
placed, to indicate, in seconds, the time of eflux. The volume of
liquid used in each case was the same, viz., 2000 grain measures, at
650 Fahr. The times of efflux with liquids of the same specific
gravity and bulk, in the same vessel, vary with the viscidity of the
liquids, and serve to measure it :
Fahr. Sec.
2000 grain-measures of water, at gov, ran off in 14,
© eeres seenee seses 8 aeee 3
166 ... 12
2000 grain-measures of Fahr, Spec. grav. S8ec.
Ofl of turpentine.........oc0oi0e000 659 .00
Pyroxylic 8pirit.c.oeeeees  seesene
Alcohol ........
Nitric acid ...
Sulphuric acid ..
Ditto., ... 00es
Saturated solution
Sperm oil ..
Fine rape-seed oil
Fine pale seal 0il .. .oc00eene .
Fine South Sea whale ofl .vceeevaee = .oue
Sperm Ofl ...eiieiieiineinnies coee 254 o0
Rape-seed Oil, . .vvvrevanannee o oos 354 ...,
South 8e8 0fl.. . eveviven nosense 250 (ous — ... 17
Literary Gagetie.

ANALYSIS OF WOOD.

THE experiments of M. Payen have led him to conclude that the
ligneous body so universally existing in phenogamous vegetables is not
an immediate principle of vegetation, but that it is composed of two
parts, chemically distinet. Having obtained the cellular tissue in its
earliest state, from various ovula, and the radicles, or radicle fibres,
of several plants, he only found in it various combinations of carbon,
hydrogen, and oxygen: consequently, it is not truly ligneous; but the
thickening substance in the interior of the fibrous cells is operated
on by agents whigh have no effect on the elementary tissue, such as
soda, potash, and azotic acid. Remarkable differences take place
in the composition of the woods, according to their species, and, in
the same species, according to climates. Hence, the proportion of
carbon relative to that of oxygen, and the predominance of hydrogen
over oxygen in the strongest woods. In combustion, an excess of
hydrogen tends to the production of heat, and offers a reason for pre-
ferring what are called heavy woods; with the exception of the birch,
which owes its superiority to a principle named betuline.—.¢heneum.

RESPIRATION OF SEEDS.

MM. Epwarps and CoLiN have read to the French Academy of
Sciences the details of some new experiments upon the respiration of
seeds. All previous researches have been made in the air, or, if made
in water, the phenomena which occurred in the liquid have been
limited to the explication of what took place in the air; the gas dis-
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engaged in the liquid has not been examined, and, consequently, its
proportion has not been determined.

The experimenters filled a bell-shaped bottle with a narrow neck,
holding 6 or 8 pints of water, into which they put forty garden beans
of large size, without fissurein the husk, or any other defect whatever.
To this bottle was adapted a bent tube, also filled with water, which
was finally introduced into a receiver full of the same liquid. Thus
the beans were in contact only with the water, and the air which it
contained, air which, under the circumstances, could not be removed;
and this was one of those important circumstances which led to all the
success of the experiments. Air-bubbles were disengaged from the
Jbeans—at first, very minute, but in twenty-four hours very con-
spicuous; which evolution of gas had not previously been pointed out,
and scarcely seemed to agree with the received ideas upon germination ;
still less with the supposition that this disengagement proceeded from
air contained in the beans; which idea soon became wholly improbable
from the unceasing continuance of the disengagement of the gas, and
to such an extent that it could not possibly be attributed to this
cause.

Forthe details of these experiments the reader is referred to Jameson’s .
Journal, No. 53. The results are: 1st, that the water is decomposed,
a fact quite foreign to the popular theory of the present day; 2nd, that
the oxygen of the decomposed portion unites with the carbon of the
seed, and forms carbonic acid gas; 3rd, that this carbonic acid dis-
engages itself from the seed, in whole or in part; and, 4th, the other
portion of the decomposed water, the hydrogen, is absorbed by the
seed, in whole or in part. It also results from the facts which the
experimenters have propounded, that respiration is not, as it has
hitherto been considered, solely a function of excretion ; but it at the
same time exhibits, according as they have demonstrated, a fundamen-
tal fact concerning the nutrition and development of the embryo by the
absorption of hydrogen.

ABSORPTION OF AZOTE BY PLANTS DURING VEGETATION.

M. BoussiNGAULT has determined, by numerous experiments, made
with great care, that, while shooting, wheat and trefoil neither in-
crease nor diminish the portion of azote which analysis shows them to
contain ; and that, during germination, these grains lose carbon, hydrogen,
and oxygen; and that each of these elements, as well as the propor-
tions in which the loss occurs, varies at different stages of germination.
It appears also, that, during the cultivation of trefoil in soil absolutely
deprived of manure, and under the influence of air and water only,
this plant acquires carbon, hydrogen, oxygen, and a quantity of azote,
appreciable by analysis : wheat, cultivated exactly in the same'circum-
stances, also takes from the air and water, carbon, hydrogen, ‘and
oxygen; but analysis does not prove that it has either lost or gained
azote.—Annales de Chim. et de Phys. ; Philos. Mag.

INFLUENCE OF NATIVE MAGNESIA ON VEGETATION. .
THE presence of magnesia was regarded as a cause of barrenness in
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lands, until the investigations of Bergmann proved magnesia to form
one of the principal constituents of fertile soils. This inquiry has been
taken up by Prof. Giobert, who concludes from various experiments :
1st, that native carbonated magnesia is not injurious to the various
functions of vegetables; 2nd, that on account of the solubility of
magnesia in an excess of carbonic acid, this earth can exercise an
action analogous to that of lime; that a magnesian soil may become
fertile when the necessary manure is employed. From these facts
naturally proceeds the conclusion, that if the magnesia was dissolved
in an excess of carbonic acid and water, and had entered, like the
!ime, into the composition of the sap, it ought to be found in the
plants with the potash, lime, oxide of iron, &c. M. Abbene has
ascertained this by the analysis of the ashes of plants which had grown
in magnesiferous mixtures. He has also confirmed the experiments
of Prof. Giobert as regards the influence of magnesia on vegetation
being analogous to that of lime; and he likewise concludes that when
lime and magnesia exist in arable lands, the former is absorbed in
preference by the plants, on account of its greater affinity for carbonie
acid. The barrenness of magnesian lands is not referable to magnesia,
but to the cohesive state of their parts, to the want of manure, of clay,
or of other composts, to the large quantity of oxide of iron, &ec.
Barren magnesian soils may be fertilized by means of calciferous sub-
stances, as rubbish, chalk, ashes, marl, &c., provided the other con-
ditions be fulfilled.— Journal de Pharmucie ; Philvs. Mag.

. POROSITY OF COTTON.

FiLL a glass tumbler completely with some spirit, so that a few
more drops would cause it to overflow. This done, you will find no
difficulty in introducing into the tumbler, so filled, a whole handful
of raw cotton. This experiment was suggested by the accidental
recovery of some wet cotton from a boat which had been sotne time
sunk in a river in America; when it was found that after the water
was squeezed from the cotton, the vessel which had contained it
remained nearly as full as before the cotton was removed.

Spirits answer better than water for this experiment, from the rapi-
dity with which they are absorbed by the cotton. Several theories
have been started in explanation of this result: such as, that the
filaments of cotton occupied the vacancies between the globules of
water ; or that, by its capillary attraction, the cotton subdivided the
globule_s, and caused them to occupy a less space, &c.; but, Mr.
Trantwine, who has communicated this experiment to the Franklin
Journal, accounts for the effect more satisfactorily, by supposing the
fluid to insinuate itself between the filaments of cotton, and thus

permit the latter to oceupy no more space than is due to their actual
solidity.

"

INFLUENCE OF COLD UPON CAPILLARY CIRCULATION.

M. Po1sseviLLE has observed, the temperature being 68 Fahr., that,
by putting particles of ice in a receptacle, as, for instance, a bull-head,
the circulation in the capillary tubes become slower and slower, the
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globules separate, becoming deranged in form as they make way
across these vessels, and they resume their primitive form when passing
through vessels of a larger calibre. By a longer stay in water at a
temperature of from 83° to 85°, the circulation ceases in the greater
number of capillary tubes; and if we then measure the calibre of
these vessels, we find their diameters varying from 0'18 to 0°20 of a
millemetre from before the ice was applied; but, if we maintain this
low temperature by means of a new supply of ice, at the end of a
certain time, the globules of the capillary vessels in which the circu-
lation had entirely ceased, will undergo a slight disturbance through
the influence of the contractions of the heart. These oscillations of
the globules, acquiring a greater and greater amplitude, very soon
change into a progressive motion ; so that in about three-quarters of
an hour, the circulation is as thick in this ambient medium, which is
some degrees above zero, as in the open atmosphere. Certain vessels,
which, previous to the action of the ice, gave way to two or three
globules in front, offer no more than one single rank of globules,
which move on their axes. The latter vessels, as also those of a
greater calibre, appear not to have changed their volume; but the
capillary vessels, which then produce a circulation as quick as in the
normal state, have a greater diameter, by double and treble their
volume. Some few other capillaries, which were quiescent, had not,
however, augmented their calibre ; but, by removing the ice, the circu-
lation is soon re-established, and, in a few hours, all the capillaries
resume their primitive volume.

Thus, under the influence of the contractions of the heart, the
living tubes would acquire, by a prolonged action of cold, a more
considerable volume.

Having preserved, during the winter, some bull-heads, which were
collected in July, M. Poisseville found that in January their capil~
lary vessels were augmented in volume ; the place occupied by them
being at 2° above zero.

The same experiments made upon the bladder of very young mul-
lets presented much greater difficulties, In fact, from the moment
that the ice comes in contact with the capillaries of these animals,
and continues but for 'a few minutes, the ecirculation ceases, and
finally is entirely destroyed. But, if we replace the ice by "some
water at 50° or 53°, (the circumambient temperature being at 77°, the
circulation becomes gradually re-established, hut only in those capillary
vessels which have, as in the preceding case, augmented their volume.

From the above facts, M. Poisseville concludes that the points
of the tegumentary surface of the human body which are usually ex-
posed, as that of the face, neck, hands, &c., and, consequently, sub-
mitted to a mean temperature less than that of the body itself, have
their capillary vessels of a larger volume than those of other portions
of the skin.— Translated in the Polytechnic Journal.

CAUSE OF ANIMAL HEAT.
Dr. I. M. WiNN, whilst making experiments with caoutchouc, was
forcibly struck with the property it possesses of evolving heat when
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suddenly stretched ; and was thence led to infer the probability of other
bodies being similarly endowed. The elastic coat of arteries, especially,
from the mechanical resemblance it bears to caoutchouc, appeared to
be one of the substances most likely to exhibit this calefactory prin-
ciple; and in the event of this being the case, it would not be unrea-
sonable to conclude that the incessant contraction and dilatations of
the arteries during life, must prove an efficient source of animal heat.
Dr. Winn has verified this conjecture in an experiment with part of
the aorta of a bullock, having pulled which to and fro for about a
minute, he found the same caused the mercury in a thermometer to
rise two degrees; and on removing the thermometer, the heat imme-
diately began to diminish.

The following physiological and pathological facts appear to Dr.
Winn to corroborate the view he has taken of the mechanical source
of heat: 1st, the minute distribution of the arteries to every part
of the system insures a general and equal distribution of heat;
2nd, the ossification of the arteries in old age, by diminishing their
elasticity, is a probable cause of the diminution of animal heat at the
close of life; 3rd, the increased warmth of the body from exercise
appears to be more readily explicable upon the principle of increased
force in the arteries, rather than that of increased vigour in the
function of the lungs, inasmuch as the immediate effect of exercise is
evidently to embarrass the breathing, as shown by the hurried respira-
tion; 4th, in many diseases of the lungs, where its functions are
all at fault at a time when the arteries are beating with increased
violence, the heat of the body is found to be above the usual standard ;
5th, medicines which diminish the contractibility and elasticity of
the arteries, almost invariably reduce the heat of the body; 6th,
the heat of local inflammations, in cases where the constitution does
not sympathize to any extent, cannot be easily referred to any other
source, as the arteries immediately in the neighbourhood of the affected
part are throbbing with violence at a time when its capillaries (which
are supposed to play so large a share in the chemical theory of heat),
are generally, considered to be entirely arrested. Many facts of a
similar nature could be enumerated; but enough, Dr. Winn thinks,
have been stated to establish the truth of the theory in question. —
Communication to the Philosophical Magazine.

MOTION OF THE BLOOD.

ON April 25, was read before the Royal Society, a paper “ On
the motion of the Blood,” by J. Carson, M.D. After referring to his
paper contained in the Philosophical T tions for 1820, relative
to the influence of the elasticity of the lungs as a power contributing
to the effectual expansion of the heart, and promoting the motion of
the blood in the veins, the ‘author endeavours, from a review of the
circumstances under which the veins are placed, to show the incon-
clusiveness of the objections which have been urged by various physio-
logists against his and the late Sir David Barry’s theory of suction:
namely, that the sides of a pliant vessel, when a force of suction is
applied, will collapse and arrest. the farther transmission of fluid
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through that channel. . The considerations which he deems adequatef
to give efficacy to the power of suction in the veins of a living animal '
are :—1st, the position ofsthe veins by which, though pliant vessels,
they acquire in some degree the properties of rigid tubes; 2nd,:
the immersion of the venous blood in 2 medium of a specific gravity.
at least equal to its own; 3rd, the constant introduction of recremen- '
tious matter into the venous system at its capillary extremities, by
which the volume of the venous blood is increased, and its motion
urged onwards to the heart in distended vessels ; and, lastly, the gravity
of the fluid itself, creating an outward pressure at all parts of the veins
below the highest level of the venous system. The author illustrates
his positions by the different quantities of blood which are found to
flow from the divided vessels of an ox, according to the different modes
in which the animal is slaughtered. — Proc. Royal Soc. ; Athenceum.

RESPIRATION AT DIFFERENT PERIODS OF THE DAY.
Mg. C. T. CoaTnurE has communicated to the Philosophical Ma-
gazine, No. 91, a series of elaborate cxperiments upon this inquiry.
A few of the results follow:

1st period 8 a. m. to 04 a. m. 32 exp. indicated 4'37
2nd do. 10 a. m. to 12 noon 15 do. do. 3:90 F per cenf.
8rd do. 12noonto 1p.m. 7 do. do. 8'92 \. "of carb.
4th do. 2p.m.to 53 p. m. 29 do. do. 417 { acid gas.
5th do. 7 p.pm.to83p.m. 17 do. do. 863

6th do. 9 p.m. tomidnight 24 do. do. 412

124 exp. comprising 8 days.

Hence we find the carbonic acid gas produced by respiration to be less
during active digestion, and to increase with increased abstinence from
food; and to vary, in the same individual, at similar periods of diffe- .
rent days. Excitement of any kind, (whether from the exhilirating
stimulus of wine, or from the irritating annoyances which are wont to
oceur to most persons, actively engaged,) caused a diminytipn of car-
bonic acid in the air respired, as compared with the ordimary average
of that respired at a similar period of the day, and during ordinary
tranquillity. The total daily average indicated 409 per cent. of car-
bonic acid gas. The maximum observed at any single examination
was 7°98 per cent. It was at 8 a.m. February 5th. The minimum
observed at any single examination was 1-91 per cent. It was 7%
p.m. February 7th. .

1st, The average number of respirations made by most adult healthy
individuals, (varyingfrom 17 to 23 per minute,) maybe stated as 20
per minute. . [ ?

2nd, The average bulk of air respired at each respiration made by
such individuals, (varying from 14 to 18 cubic inches,) may be stated
as 16 cubic inches.

8rd, The average daily amount of carbpnic acid gas found in the
air respired by such individuals, (varying at its extremes from 1'9 to
7'98 per cent.) may be stated as 4 per cent. .

Hence 460800 cubic inches, or 26666 cubic feet of air pass through
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“the lungs of a healthy adult of ordinary stature in 24 hours, of which
10666 cubic feet will be converted into carbonic acid gas, = 2386-27
grs. or 545 ounces avoirdupois, of carbon. This gives 996 grs. of
carbon per hour, produced by the respiration of one human adult, or
124-328 pounds annually; and, if we multiply this by 264 millions, (the
calculated population of Great Britain and Ireland in the year 1839,)
we have 147,070 tons of carbon as the annual product of the respira-
tion of human beings then existing within the circumscribed bounda-
ries of Great Britain and Ireland.

Hence, also, the maximum quantity of fresh atmospheric air that
can possibly be required by a healthy adult during 24 hours, even sup-
posing that no portion of the air respired could be again inspired, will
not exceed 286:666 cubic feet.

THE LAWS OF VITALITY.

ON Jan. 10, a paper by Charles Jellicoe, Esq., “ On the Laws of
Vitality,” was read to the Royal Society; in which the author, consi-
dering that the variations and discrepancies in the annual decrements
of life which are exhibited in the tables of mortality hitherto published
would probably disappear, and that these decrements would follow a
perfectly regular and uniform law, if the observations on which they
are founded were sufficiently numerous,—endeavours to arrive at an
approximation to such a law, by proper interpolations in the series of
the numbers of persons living at every tenth year of human life. The
method he proposcs, for the attainment of this object, is that of taking,
by proper formulx, the successive order of differences, until the last
order either disappears, or may be assumed equal to zero. With the
aid of such differences, of which, by applying these formula, he gives
the calculation, he constructs tables of the annual decrements founded
principally on the results of the experience of the Equitable Assurance
Society.—Proc. Royal Soc. ; Philos. Magazine.

CALCULATING YOUTH.

ON the 28th June, Master Bassle, who was only thirteen years of age,
went through an extraordinary mnecmonic performance at Willis’s
Rooms. Five large sheets of paper, closely printed, with tables of
dates, specific gravities, velocities, planetary distances, &c., were dis-
tributed among the visitors, and every one was allowed to ask Master
Bassle a question relating to these tables; to which he received a cor-
rect answer. He would also name the day of the week on which any
day of any month had fallen in any particular year. He could
repeat long scries of numbers, backwards and forwards, and point out
the place of any number in the series; and to prove that his powers
were not merely confined to the rows of numbers in the printed tables,
he allowed the whole company to form a long series, by contributing
cach two or three digits in the order in which they sat, and then, after
studying this series for a few minutes, to commit it to memory, re-
peated 1t entire, both backwards and forwards, from the beginning to
the end. These performances are believéd to be not the result of any
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natural mnemonic powers, but of a method acquirable by any person in -
a course of twelve lessons.—A4bridged from the Times.
FORMER HIGH TEMPERATURE OF EUROPE.

VEGETABLES appear to have formed the commencement of organic
life on the earth. Their debris are the only things met with in the
oldest beds deposited by water, and these belong to plants of the most
simple structure,—ferns, reeds, and lycopodiums. :

Vegetation becomes more and more complicated in the upper forma-
tions. Finally, near the surface, it resemibles the vegetation of the
present continents, but with this very remarkable addition, that certain
vegetables which flourish only in the south, such as large palm-trees,
are found, in a fossil state, in all latitudes, and even in the midst of
the frozen soil of Siberia.

In the ancient world, these northern regions must have possessed,
during winter, a temperature at least equal to that which is experienced
at present in the parallels where large palm-trees begin to flourish. At
Tobolsk, there was the climate of Alicant or Algiers!

We shall discover fresh proof of this mysterious result, from an
attentive examination of the dimensions of plants.

There are, at the present day, species of reeds, of ferns, and lycopo-
diums, as well in Europe as the equinoctial regions; but it is only
in warm climates that they are of great dimensions. Thus, a com-
parison of the dimensions of the same plants is, in fact, to compare, in
reference to temperature, the regions where they were produced.
Place beside the fossil plants of our coal formations, not the analo-
gous European plants, but such as abound in those regions of South
America most cclebrated for the richness of their vegetation, and you
will find the former incomparably larger than the latter.

The fossil floras of France, England, Germany, and Scandinavia,
exhibit, for instance, ferns nearly 50 feet high, and with branches
7 feet in diameter. or 9 fect in circumference.

The Lycopu: - i, which, at the present time, in cold or temperate
regions, are c: ceping plants, scarcely rising above the surface ; which,
even at the ¢juator, under the most favourable circumstances, do not
rise to more than 3 feet; reached in Europe, in the ancient world, to
the height of 80 feet.

One must be blind, not to see, in these enormous dimensions, a new
proof of the high temperature formerly possessed by our country before
the last irruptions of the ocean.—Arago’s Eloge of Fourier ; Jame-
son’s Journal.

"INTERIOR OF THE EARTH.

ON Jan. 17, was read to the Royal Society, a paper, entitled, “ On
the State of the Interior of the Earth,” by W. Hopkins, Esq., Second
Series. “On the Phenomena of Precession and Nutation, assuming
the Fluidity of the Interior of the Earth.” * In this Memoir the au-

+ An abstract of Mr, Hopkins's First Memoir will be found in the Year-Book of
Facts, 1839, p. 103,
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thor investigates the amount of the luni-solar Precession and Nutation,
assuming the earth to consist of a solid spheroidal shell filled with
fluid. This shell is first supposed to be bounded by a determinate
inner spheroidal surface, in which the elasticity is equal to that of the
outer surface ; the change from the solidity of the shell to the fluidity
of the included mass being, not gradual, but abrupt. Both the shell
and the fluid are also supposed to bhe homogeneous, and of equal
density. The author then gives the statement of the problem which he
proposes to investigate ; but the investigation itself is wholly analytical,
and insusceptible of abridgment. The following, however, are the re-
sults to which he is conducted by this lahorious process : namely, that
on the hypothesis above-stated,—1, The precession will be the same,
whatever be the thickness of the shell, as if the whole earth were homo-
gencous and solid. 2. The lunar nutation will be the same as for
the homogencous spheroid to such a degree of approximation that the
difference would be inappreciable to observation. 3. The solar nuta-
tion will be sensibly the same as for the homogencous spheroid, unless
the thickness of the shell be very nearly of a certain value, namely,
something less than one quarter of the earth’s radius; in which case this
nutation might become much greater than for the solid spheroid. 4.
In addition to the above actions of precession and nutation, the pole of
the earth would have a small circular motion, depending entirely on
the internal fluidity. The radius of the circle thus described would be
the greatest when the thickness of the shell was the least; but the in-
equality thus produced would not, for the smallest thickness of the
shell, exceed a quantity of the same order as the polar nutation, and
for any but the most inconsiderable thickness of the shell would be
entirely inappreciable to observation.

In the T%hird Series of these Researches, the author extends his
inquiry to the case in which both the interior fluid and external shell
are considered as heterogeneous. 1Iis expectation that the solution of
this problem would overturn the hypothesis of the earth’s entire so-
lidity was founded on the great difference existing between the direct
action of a force on a solid and that on a fluid mass, in its tendency to
produce a rotatory motion; for, in fact, the disturbing forces of the
sun and moon do not tend to produce directly any motion in the in-
terior fluid, in which the rotatory motion causing precession and nuta-
tion is produced indirectly by the effect of the same forces on the
position of the solid shell. A modification is thus produced in the
effects of the centrifugal force, which exactly compensates for the want
of any dircet effect from the action of the disturbing surfaces ; a com-
pensation which the author considers as scarcely less curious than
many others already recognised in the solar system, and by which,
amidst many conflicting causes, its harmony and performance are so
beautifully preserved.

The solution of the problem obtained by the author destroys the
force of an argument, which might have been used against the hypo-
thesis of central fluidity, founded on the presuemd improbability of our
being able to account for the phenomena of precession and nutation on
this hypothesis, as satisfactorily as on that of internal solidity. The author

12
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conceives that he has demonstrated an important fact in the history of
the earth, presuming its solidification to have begun at the surface;
namely, the permanence of the inclination of its axis of rotation, from
the epoch of the first formation of an exterior crust. This permanence
has frequently been insisted on, and is highly important as connected
with the speculations of the author on the causes of that change of
temperature which has probably taken place in the higher latitudes :
all previous proofs of this fact having rested on the assumption of the
earth’s entire solidity; an assumption which, whatever may be the
actual state of our planet, can never be admitted as applicable to it at
all past epochs of time, at which it may have been the habitation of
animate beings.—Proc. Royul Soc.; Philes. Mag.

TEMPERATURE OF VEGETABLES.

ON Nov. 18, M. Dutrochet read to the French Academy of
Sciences a notice containing an account of new researches which he
has made with the thermo-electric apparatus, on the Vital Heat of
Plants. The results confirm the ohservations previously communicated
by him to the Academy; whence it appears certain, that all plants
have a proper and vital heat; that this heat exists especially in the
green parts; and, lastly, that it undergoes a quotidian paroxysm,
which reaches its maximum during the day, and its minimum during
the night. The following are the most striking facts contained in the
new communication : —The Euphorbia lathyris is a plant, a stalk of
which has afforded the greatest degree of vital heat. The hour of the
quotidian maximum is always the same for each plant. The hour
varies from 10 o’clock in the morning till 3 in the afternoon, in different
plants. No proper heat has been detected in ligneous tissue, even in
that of rccent formation. Complete darkness does not prevent the
reproduction of the diurnal paroxysm of the proper heat of the stalks
of plants, and that during some days; but it goes on gradually
diminishing its intensity, till the complete extinction of this vital heat.
—Jamesor’s Journul.

NEW CALORIMETER.

Dr. Urg, when engaged in some experiments for the Measurement
of Heat disengaged in Combustion, has found that with the water
calorimeters which he employed, the estimmate of a portion of the heat
could not be depended upon, in consequence of the combustion being
kept up by the current of a chimney through which a guantity of the
heat passed away. This defect Dr. Ure has entirely removed by means
of a copper bath traversed with zig-zag flat pipes, and an enclosed
furnace.

PHOTOMETRY.

DR. URE having failed in obtaining accurately the intensities of
different lights, by a comparison of the relative shadows they project,
— has employed the following photometric means. He placed several
pieces of paper, prepared with the salts of silver as for photogenic
drawings, in the rooms of a house darkened by a high wooden wall, or



NATURAL PHILOSOPHY. 117

hoard, before the windows; and also in those of a neighbouring house
not so circumstanced. In a certain time, those exposed to the action
of free daylight acquired a certain depth of tint; and by observing
the time required to produce the same tint on those papers placed in
the darkened room, Dr. Ure was enabled to determine the amount of
daylight so diminished. By photogenic impressions, Dr. Ure con-
siders the relative degrees of diurnal illumination in different rooms in
any house, in different countries, or on different days in the same
house or country, also the extent or strength of daylight in any part of
the world,—may be correctly measured and registered.—Proc. British
Assoc. ; Literary Gazette.

INTENSITY OF SOLAR LIGHT.

Pror. DAUBENY has exhibited to the British Association the
model of an apparatus for obtaining a numerical estimate of the inten-
sity of solar light, at different periods of the day, and in different parts
of the globe. The contrivance consisted of a sheet of photogenic
paper, moderately sensible, rolled round a cylinder, which, by means
of machinery, would uncoil at a given rate, so as to expose to the
direct action of the solar rays, -for the space of an hour, a strip of the
whole length of the sheet, and of about an inch in diameter. Between
the paper and the light was to be interposed a vessel, with plane sur-
faces of glass at top and bottom, and in breadth corresponding with
that of the strip of paper presented. This vessel, being wedge-shaped,
was fitted to contain a body of fluid of gradually increasing thickness ;
so that, if calculated toabsorb light, the proportion intercepted would
augment in a gradually increasing proportion from one extremity of the
vessel to the other. Hence it was presumed that the discoloration
arising from the action of the light would proceed along the surface
of the paper, to a greater or less extent, accordingly as the intensity
of the sun’s light enabled it to penetrate through a greater or less
thickness of the fluid employed. The results were to be registered, by
measuring, each evening, by scale, how many degrees the discolora-
tion had proceeded along the surface of the paper exposed to light,
during each successive hour of the preceding day. To render the in-
strument self-registering, some contrivance for placing the paper
always in a similar position with reference to the sun, must, of course,
be superadded. Mr. Jackson thought that a heliostat, for throwing
the reflected light of the sun upon the instrument, would be objection-
able ; and suggested, in preference, that the heliostat should rather
turn the instrument to the sun; an alteration to which Dr. Daubeny
assented. Dr. Daubeny, in conclusion, observed that the indications
of the scale were not intended to furnish absolute, but only relative,
results.— Athenzum.

RESTORATION OF COLOUR BY LIGHT AND AIR.

IN the summer of 1838, there were exhibited in the Haymarket,
London, certain Raphael tapestries, the colours of which were re-
stored and altered by exposure to light and air, after they had faded
during centuries of exclusion from these mighty agents. The pro-
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prietor of the tapestries, Mr. Trull, has since removed them to a finely
situated factory in Coventry, where the changes have been as follow:
the greens had all become blue, but have now alimost returned to their
original tints ; the robes and full colours, from being dull and heavy,
have become very brilliant, especially the gold; the flesh has recovered -
from pallid white to the high tint, deep shadow, and strong anatomical
effect, of Raphael. A renewed freshness now reigns over the whole,
and the clearing up of the light in many of the landscape parts is most
extraordinary, giving a depth and breadth the cartoons themselves do
not now convey, particularly in the Keys to St. Peter, St. Paul at
Athens, and the Death of Ananias; where extensive landscapes, ranges
of buildings, and foliage have sprung up on parts quite obscured when
in London eight months back; much of which is either worn or
torn out of Raphael’s patterns at Hampton Court, and painted over, and
known only through the means of these Leo tapestries. Again, Mr.
Trull observes : “ Some colours entirely change; others, in confusion,
and apparently gone, by the mere effects of light and air, slowly
and quietly resume the chief of their original tints. Flesh re-appears,
hair on the head starts up; the grand muscular effect and unique
power of expression, only found in Raphael and Michael Angelo, are
finely developed where a few months back appeared a plain surface.—
Communicated by Prof. Furaday to the Philosophical Maguzine.

NEW SPECULUM.

A NeW, and it may turn out important, instrument has been pro.
duced on the following ingenious principle.

Mr. Nasmyth, in offering to the British Association a few remarks
‘¢ On the Difficulties in the general Use of Metallic Specula for Re-
flecting Telescopes of very large size, in consequence of their exces-
sive Weight, and of the great nicety required in casting and grinding
them,” drew attention to an invention of his, viz., a plate-glass pneu-
matic speculum. The dimensions of the plate were 3 feet 3 inches
n diameter, and 3-16ths of an inch thick. It had been placed on a
concave cast-iron bed, the edges only of the glass resting on a rim
perfectly turned, and fastened in with bees’-wax, which rendered the
apparatus air-tight, and was also of a yielding character. By removal
of the air from behind the mirror, which Mr. Nasmyth effected with
his mouth, sucking it out by a pipe 6 or 8 inches long, the surface of
the glass, previously a plane, was pressed by the weight of the
external atmosphere considerably out of the level; and by this means
the focus of the mirror could be varied to anylength. The form which
the glass takes is, as it were, a curve of its own making, not exactly a
parabola, but more like an ellipsoid. Mr. Nasmyth, however, con-
ceived that the cast-iron back being turned to an exact figure of any
kind, the glass might be made by this simple mode to lie flat on
the metal, and again, at pleasure, to resume the plane form. He
then named some of the advantages which he thought would result
from the use of this contrivance for the specula of reflecting tele-
scopes.—Literary Gazette.
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THE SOLAR SPECTRUM.

ON May 16, was read to the Royal Society a paper “ On the visi-
bility of certain rays beyond the ordinary red rays of the Solar Spec-
trum;”’ by J. S. Cooper, Esq. The author has observed an extension
of the red portion of the Solar Spectrum, obtained in the ordinary
way, beyond the space it occupies when seen by the naked eye, by
viewing it through a piece of deep blue cobalt glass. He finds that
the part of the spectrum thus rendered perceptible to the right is
crossed by two or more very broad lines or bands; and observes that
the space occupied by the most powerful calorific rays coincides with
the situation of the red rays thus rendered visible by transmission
through a blue medium.—Proc. Royal Soc. ; Philos. Mag.

LAWS OF IRRADIATION.

M. PrLaTEAU has presented to the Brussels Academy a Memoir on
Irradiation, with a view of putting an end to the uncertainties which
still exist among astronomers and physicists as to the very existence of
Irradiation ; and of examining the causes of the phenomenon, its influ-
ence in astronomical observations, and the laws to which it is subject.
The principal results of these inquiries may be thus summed up:

1. Ocular Irradiation is perceptible at all distances, from any separa-
tion whatever to the shortest distance of distinct vision,

2. Ocular Irradiation increases with the continued contemplation of
the object.

8. Two ocular Irradiations near one another, which tend to act in a
contrary direction, and to encroach upon each other, mutually destroy
each other, and the more completely the nearer they are made to ap-
proach.,

4. Ocular Irradiation varies considerably in different persons.

5. In observations made through astronomical glasses, that part of
the total error which arises from ocular irradiation is dependent upon
the enlargement of the brightness of the image, and on the greater or
less degree of sensibility of the eye of the observer for irradiation.

6. This part of the total error necessarily vanishes in observations
where a double image micrometer is used.

7. The part of the total error attributable to the aberrations of the
glass necessarily varies with different instruments; but for the same
glass it may be considered as constant, that is to say, independent of
the magnifying enlargement.

8. The irradiation in glasses, or the total error arising from the
ocular irradiation and from the aberrations of the instrument, is neces-
sarily variable, since it depends upon variable elements.—Translated
from the Memoirs of the Brussels Academy ; Philosophical Maguzine.

MICA FOR POLARIZING LIGHT.

Pror. ForBEs has read to the British Association a paper ¢ On the
use of Mica in Polarizing Light ;” and, after stating his method of
employing it, expressed his opinion that it might be made very im-
portant towards explaining the nature of metallic reflection. Prof.
Lloyd agreed that this process might throw light upon the internal
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structure of metallic substances, and in other respects considered it to
be highly important. By polarizing light, either elliptically or circularly,
in a superior way to any hitherto practised, it might lead to a termina-
tion of some of the difficulties which beset the inquiry. As Prof.
Forbes had found, on exposing mica to heat, that exceedingly thin
lamina were separated, the surfaces of which furnished these reflec-
tions, he supposed it likely that all metallic plates presented similar
laminz, on which depended their polarizing influence. Prof. Powell
confirmed these opifions, and adduced instances of such lamina pola-
rizing light, without affecting the image thrown upon the metal.— Lite-
rary Gazette.

NEW SOURCE OF LIGHT.

M. SeauIN has communicated to the Academy of Sciences at Paris,
a memoir on the distillation of animal substances, in which he states
that he has reduced the process to such a degree of simplicity as to’
render it profitable for the sake of the products of the distillation.
Thus, from the carcass of a horse he obtained, by destructive distilla-
tion, 700 cubic feet of gas, suitable for purposes of illumination, 24 1b.
of sal ammoniac, and 33 1b. of animal black. The gas obtained was
found to be composed of one part of olefiant gas and four of carbu-
retted hydrogen ; and might be preserved for months in contact with
water without being in any way injured, or its brilliancy, as a com-
bustible, impaired. M. Seguin found that 3,234 cubic inches of this
gas, when burnt for one hour, gave twice and a half as much light as a
Carcel lamp.—Atheneum.

NEW EXPERIMENTS ON LIGHT. .
M. ARAGO has read to the French Academy of Sciences a note from
M. Soliel, jun., claiming priority in all that relates to the construction
of chromatic apparatus, for exhibiting, on a large scale, the experi-
ments of polarized rays of light through crystalline laminse. By aid of
this apparatus, which is simple, and reasonable in price, 1500 persons
have been enabled to see and admire the system of admirable fringes '
produced by the interference of rays. M. Soliel's instruments are
equally adapted to the demonstration of the laws of double refraction,
and their identity with luminous polarization. By interposing erys-
tallized lamina in the path of rays, polarized by tourmaline, it exhibits,
on a large scale, the brilliant complementary colours discovered, in this
case, by M. Arago. This same crowd of spectators witnessed the sur-
prising results shown by crystals with one ortwo axes, which threw on a
white screen, systems either circular, hyperbolic, or lemnisbates, curves
tinted with 1000 colours, and of a brilliancy which no other process
can even approach. Thus, all the magnificent images, obtained in
France by Fresnel, Biot, and Arago; and in England by Brewster,
Herschel, and Airy ; are no longer cabinet phenomena, but may be:
exhibited to large assemblages.
M. Soliel has also discovered a very curious effect produced by the:
dilatation of carbonate of lead on its optical axes and their superb
curves. :
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ROCK SALT THREAD.

M. GaupiN has submitted to the French Academy of Sciences, a
process for converting Rock Salt into ductile thread, to be employed
as a substitute for the uncertain metallic wire now used in the Torsion
balance, and which is rendered uncertain by its variable elasticity in
supporting the electric or magnetic needle. Other applications of this
new thread are proposed, as in giving mathematical certainty to the
oscillations of the pendulum. The importance of M. Gaudin’s dis-
covery, as relates to the chemical sciences, is also great. There is a
class of phenomena—those that have referende to the internal orga-
nization or molecular juxta-position of bodies, with the nature of which
we are but imperfectly acquainted. The modern discoveries respect-
ing light and colours show that certain effects result from the proper-
ties of the molecules themselves, others from their agglomeration : and,
it is more than probable that this discovery will throw farther light on
the subject.—dtheneum.

HEAT IN LIQUIDS.

Tue experiments of M. Despretz concerning the propagation of
heat in liquids have been attended with the most satisfactory results.
From these it appears, that a liquid column being heated at the upper
part, the heat is propagated according to the same laws as those be-
Jonging to solid bodies: that the temperature decreases from the axis
to the surface, and from the surface to the wall of the side. The depth
to which solar heat penetrates in a given time may be easily calculated
in these data, in large seas, and isolated seas.—Adthenaum.

. TEMPERATURE OF FLOWERS.

MM. Vax Beek and BErGsMA have been making some curious
observations on the temperature of the flowers of the Colocasia odora,
with the thermometric needles of MM. Becquerel and Breschet. On
the 5th of September, 1838, the spadix had acquired the extraordinary
temperature of 108° Fahr., while the atmosphere stood at 70°,
thereby forming a difference of 38°.— Atheneum.

THE DAGUERREOTYPE—PHOTOGENIC DRAWING.

This invention was noticed in the Year-Book of Facts, 1839, (p. 29).
During the past year, every scientific journal in England has teemed
with contributions to the history of ¢ the New Art,” and toits practical
details ; which have likewise been made the staple of many lectures,
and papers read before public societies. Valuable as may be these
illustrations, it becomes impossible to adapt them to our pages; since
they would occupy a considerable space, altogether disproportionate
to their intrinsic value; especially when it is added that at the mo-
ment we are writing, (January, 1840,) the processes of the art are in
course of successive improvement, and new adaptations of the dis-
covery are constantly being discovered.

. The most important fact, however, is the publication of M. Da-
guerre's own Account of his Discovery, in Paris; and, within a few
days, the appeusrance of a translation of the same in England, entitled
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‘ History and Practice of Photogenic Drawing on the true Principles
of the Daguerréotype.” (Smith, Elder, and Co., Cornhill.) The
contents are classified in four chapters. The first comprises the
Bill for rewarding the inventors, granting to M. Daguerre an annual
pension for life of 6,000 francs, (2501 sterling) ; to M. Niepce, jun., a
similar pension of 4,000 francs, (1667 13s. 4d.); these pensions
being one-half in reversion to the widows of the inventors. Next is
the bill presented by the Minister of the Interior, M. Duchétel, to
the Chamber of Deputies, in June last, proposing the above grants,
explaining the partnership of MM. Daguerre and Niepce, and bearing
M. Arago’s guarantee for accuracy. The commission appointed to
examine the discovery were the following members of the Chamber,
MM. Arago, Etienne, Carl, Vatout, de Beaumont, Tournouer, Deles-
sert (Frangois), Combarel de Leyval, and Vitet, all names distinguished
in science. The special commission of Peers was composed of Barons
Athalin, Besson, Gay-Lussac, the Marquis de Laplace, Vicomte
Siméon, Baron Thénard, and the Comte de Noé. The next documents
are Arago’s very minute and interesting Report to the Deputies, and
a similar Report from the Special Commission to the Peers.

Chapter II. includes the practical and historical details of the in-
vention; and relates the partnership of Niepce and Daguerre; with
experiments and improvements. A proof of Dagucrre’s priority to
Niepce is the application of iodine, which constitutes the great dis-
tinction between the processes of the two experimenters; “in a word,”
sgyls ’t’he translator, “between the approximation and the real prin-
ciple.

Chapter III. is, however, still more practical in its details, as a
quotation will show:—The designs are executed upon thin plates of
silver, plated on copper. Although the copper serves principally to
support the silver foil, the combination of the two metals tends to the
perfection of the effect. The silver must be the purest that can be
procured. As to the copper, its thickness ought to be sufficient to
maintain the perfect smoothness and flatness of the plate, so that the
images may not be distorted by the warping of the tablet; but unne-
cessary thickness beyond this is to be avoided, on account of the
weight. The thickness of the two metals united ought not to exceed
that of a stout card.

The process is divided into five operations :

1. The first consists in polishing and cleaning the plate, in order to
prepare it for receiving the sensitive coating, upon which the light
traces the design.

2. The second is to apply this coating.

3. The third is the placing the prepared plate properly in the
camera obscura to the action of light, for the purpose of receiving the
image of nature. .

4. The fourth brings out this image, which at first is not visible
on the plate being withdrawn from the camera obscura.

5. The fifth and last operation has for its object, to remove the
sensitive coating on which the design is first impressed, because this
coating would continue to be affected by the rays of light, a property
which would necessarily and quickly destroy the picture.
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The operations are then minutely described; under the third of
which is illustrated the time necessary for producing a design, which
depends entirely on the intensity of light on the objects, the imagery
of which is to be re-produced. At Paris, for example, this varies from
three to thirty minutes.

The several instructions are illustrated by six pages of outline
diagrams of the requisite apparatus. Thus, Plate 1. shows the wire
frame for supporting the plate while heating; the “plate of plated
silver”” on which the design is made ; the board upon which the plate
is laid ; the spirit-lamp, and the muslin bag, with pumice powder for
polishing. Plate II. shows the box for iodine, used in the second
operation; and a grooved case for preserving the plates from injury.
Plate ITI. “represents four different positions of the frame into which
the plate with its wooden tablet is put, on removal from the iodine
process ;”’ the objects being to adapt the plate to the camera obscura,
and to protect the iodine coating from the action of light till the mo-
ment in which itreceives the focal image. PlateIV. shows the camera
obscura, as adapted to photogenic delineation. Plate V. represents
three views of the apparatus for submitting the plate to the vapour of
mercury ; a kind of case, provided with a spirit-lamp, and a thermo-
meter on one side to denote the rate of the process. Plate VI. shows
various apparatus for the last operation of washing the plate : as three
troughs, with the plate placed therein; the funnel for filtering the
saline wash; a little hook for shaking the plate while in the wash;
and a wide-mouthed vessel for warming the distilled water. The
fourth and last chapter elucidates another new art, invented by Da-
guerre—the principle and practical details of Dioramic Painting.

The recipe is briefly as follows :—A copper-plate plated with silver,
its surface well cleansed with diluted nitric acid, is exposed to the
action of the vapour of iodine: this forms the first coating, or ground ;
which is inconceivably thin, and requires to be perfectly even. The
plate thus prepared is placed on the table of the camera obscura; and
after remaining eight or ten minutes, according as the subject or the
degree of light may require, is withdrawn. At this stage of the pro-
cess, however, the most practised eye will not discern the slightest
trace of the action of the light on the prepared surface. The plate is
then exposed, in a proper apparatus, to the vapour of mercury ; and,
when heated to sixty degrees, the picture appears as if by magic. A
singular, and hitherto inexplicable circumstance, requires to be
noticed in reference to this part of the process; viz., that the plate
must be in an inclined position; and that, if it be placed directly
opposite the aperture whence the vapour of the mercury escapes,
the result will not be satisfactory. Lastly, the plate must be dipped
in hyposulphate of soda, and afterwards well sluiced with distilled
water: the operation is then complete.

The first experiment made in this country with the Daguerréotype,
was exhibited by M. St. Croix in London, on the 13th of September.
The place of exhibition was No. 7, Piccadilly, nearly opposite the
southern crescent of Regent-street; and the picture produced was a
beautiful miniature representation of the houses, pathway, sky, &ec.,
resembling an exquisite mezzotint,
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In the Philosophicnl Magazine, November, Mr. Towson explains
an in;& rtant fact which had hitherto escaped observation. It appears
that M. Daguerre does not use an achromatic lens ; and that the focus
he employs is obtained by advancing or withdrawing the frame of the
obscured glass, until he obtains the outlines of the subjects with the
greatest neatness. This method would be most correct, if the che-
mical rays were identical with the luminous rays. If such were the
case, the effect produced on this plate would be precisely that which
had appeared on his obscured glass. But, it is a well known fact, that
the chemical rays are more susceptible of refraction than the luminous
rays; wherefore, in order to obtain the neatest effect, it is indispens-
able that the camera should be adjusted to the focus of the chemical
rays. The author then details his improved method, by which the
time of exposing the plates in the camera may be reduced from three
or five minutes to ten or twelve seconds. The use of larger lenses,
which the correction of the focus enables him to adopt, would, he con-
siders, render the Daguerréotype applicable to taking portraits from.
life; allowed to be a great desideratum, in the discussion at the In-
stitute, after M. Arago had announced Daguerre’s process.

Dr. Donné is stated to have applied, with success, the ordinary pro-
cess of engraving directly to the proofs taken with the Daguerréotype ;
a discovery almost as important as the invention of the apparatus itself.

For preserving the impressions of the Daguerréotype, M. Dumas
has found to succeed, better than any other composition, a varnish
(one part dextrine to five of water) applied hot to the plate. The
photogenic impression will be thus free from any danger of friction,
and may be copied by means of transparent paper, &c. M. Sylvester
has employed a composition of dextrine, two parts ; water, six parts;
and alcohol, one part: but, both compositions interfere with the bril-
liancy of the plate.

M. Arago has since stated that instead of placing the iodine in the
box with the plate, the latter is first impregnated with the vapour, and
this is placed in a flat box, within half an inch of the plate on which
the drawing is to be taken. The box is then to be shut, and in two
minutes the silver plate will have acquired the proper tint.

Dr. Schafhentl], of Munich, has exhibited a new process of produc-
ing photogenic drawings combining Daguerre’s minuteness with the light
and shadow of an original drawing, by means of Indian ink. The prepara-
tion of these new photogenic plates is, however, as yet too complicated
for popular practice.

*.% Among the more popular as well as important papers on the New Art,
are letters from Mr. Bauer, F.R.S., and M. Niepce, on the originality of the
invention ; reported in the Literary Gazette, 1839, p. 137 : also, an elaborate
paper by Mr. A. Smee, at p. 314 of the same journal, A cheap and simple
method of preparing papers for photogenic drawings, in which the use of any
salt of silver is dispensed with, has been communicated to the Society of Arts
for Scotland, by Mr. Mungo Ponton, F.R.8.L., and is reprinted in the Life-
rary World, Vol. i. p.264. In the Reports of the Proceedings of the British
Association will be found many important observations by Mr. H. F. Talbot,
and Sir John Herschel; the latter describing a remarkable property in the ex-
treme red rays of the prismatic spectrum, which had occurred to him in his
experiments on Mr. Talbot’s photogenic paper. The Athenaum for the yeay
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contains, in addition to the reports of papers read to Societies, experiments
and new preparations, by correspondents ; too numerous to particularize. In
Jameson’s Journal, Vol. xxvii.,, will be found notes by Sir John Robinson,
p. 155 ; and observations by Dr. Fyfe, p.144. In the Philosophical Magazine,
Vol. xiv., p. 196, will be found Mr, H. Talbot’s ‘ Account,” extending
through fifteen pages; at p. 365, of the same volume isa *‘ Note” communi-
cated to the Royal Society by Sir John Herschel : and at p. 475, are extracts
from the proceedings of the Royal Irish Academy, proposing the light of in-
candescent coke to blacken photogenic paper, as a substitute for solar light.
or that from the oxy-hydrogen blow-pipe with lime. And in the Philosophical
Magazine, Vol. xv., p. 381, will be found Mr. Towson’s paper on the proper
focus for the Daguerreotype, above quoted. An article on the application of
the art to botanical purposes by Dr. Golding Bird, appears in the Magazine of
Natural History, April, 1839. Inthe Mechanics' Mugazine, Vol. XXX., p.329—
455, are letters from Sir Anthony Carlisle, and Mr. T. Oxley; at p. 428, a
letter frgm Mr. Egerton Smith ; and an Abstract of Daguerre’s Treatise, p.465
—471, &c.

OPERATION OF POISONS.

ON June 13, was read before the Royal Society, ““ a Series of Experi-
mental Researches on the mode of operation of Poisons,” by J.Blake,
Esq. In this paper, the author examines more particularly the action
of those poisons which appear to produce death by affecting the nervous
system. After reviewing the evidence adduced in support of the
opinion that the effects of some poisons are owing to an impression
made on the nerves of the part to which they are directly applied, he
proceeds to relate a series of experiments undertaken in order to show
with what rapidity the blood is circulated through the body, and tend-
ing to prove that a substance may be generally diffused through the
system in nine seconds after its introduction into the veins. Experi-
ments are then related in which the more rapidly fatal poisons had
been used, and in which it was found that an interval of more than
nine seconds always elapsed between the administration of a poison
and the appearance of the first systems of its action. The mere con-
tact of a poison with a large surface of the body appears to be insuffi-

_cient to give rise to general effects, as long as it is prevented from
entering into the general circulation. Various causes of fallacy in
experiments of a similar kind, which have been adduced in support
of an opposite opinion, are pointed out. The following is a summary
of the couclusions arrived at by the author :

1. The time required for a substance to penetrate the capillary ves-
sels may be considered as inappreciable.

2. The interval clapsing between the absorption of a suhstance by
the capillaries, and its general diffusion through the body, may not
exceed nine seconds.

3. An interval of more than nine seconds always elapses between
the introduction of a poison into the capillarics, or veins, and the
appearance of its first effects.

4. If a poison be introduced into a part of the vascular system
nearer the nervous centres, its effects are produced more rapidly.

5. The contact of a poison with a large surface of the body is not
sufficient to give rise to general symptoms, as long as its diffusion
through the body is prevented.—Athenaum.
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Clectrical Science.

VOLTAIC COMBINATIONS.

O~ May 30, was read to the Royal Society, the “ Fifth letter on Vol-
taic Combinations; with some account of the cffects of a large Con-
stant Battery ;” by J. F. Daniell, Esq. The author, pursuiny the
train of reasoning detailed in his preceding letters, enters into the
farther investigation of the variable conditions in a voltaic combina-
tion on which its efficicncy depends: and the determination of the
proper proportions of its elements for the economical application of
its power to useful purposes. He finds that the action of the battery
is by no means proportioned to the surfaces of the conducting hemi-
spheres, but approximates to the simple ratio of their diameters;
and hence concludes that the circulating force of both simple and
compound voltaic circuits increases with the surface of the con-
ducting plates surrounding the active centres. On these prineiples, he
constructed a constant battery consisting of seventy cells in a single
series, which gave, between charcoal points, separated to a distance of’
three-quarters of an inch, a flame of considerable volume, forming a
continuous arch, and emitting radiant heat and light of the greatest
intensity. The latter, indeed, proved highly injurious to the eyes of
the spectators, in which, although they were protected by grey glasses
of double thickness, a state of very active inflimmation was induced.
The whole of the face of the author became scorched and inflamed,
as if it had been exposed for many hours to a bright midsummer sun.
The rays, when reflected from an imperfect parabolie metallic mirror
in a lantern, and collected into a focus by a glass lens, readily burned
a hole in a paper ata distance of m:+v feet from their source. The
heat was quite intolerablc to the han  1d near the lantern. Taper
steeped in nitrate of silver, and afterwads dried, was specdily turned
brown by this light: and, when a piece of fine wire-gauze was held be-
fore it, the pattern of the latter appeared in white lines, corresponding to
the parts which it protected. The phenomenon of the transfer of the
charcoal from one electrode to the other first observed by Dr. Hare,
was abundantly apparent ; taking place from the zincode (or positive
pole) to the platinode (or negative pole). The arch of flame between
the electrodes was attracted or repelled by the poles of a magnet,
according as the one or the other pole was held above or below it;
and the repulsion was at times so great as to extinguish the flame.
When the flame was drawn from the pole of the magnet itself,
included in the circuit, it rotated in a beautiful manner. The heating
power of this battery was so great as to fuse, with the utmost readiness,
a bar of platinum, one-eighth of an inch square : and the most infusible
metals, such as pure rhodium, iridium, titanium, the native alloy
of iridium and osmium, and the native ore of platinum, placed in a
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cavity scooped out of hard carbon, freely melted in considerable quan-
tities. In conclusion, the author briefly describes the results of
some experiments on the evolution of the mixed gases from water in a
confined space, and consequently under high pressure ; with a view to
ascertain, first, in what manner conduction would be carried on,
supposing that the tube in which the electrodes were introduced was
quite filled with the electrolyte, and there were no space for the
accumulation of the gases; secondly, whether decomposition having
been effected, recombination would take place at any given pressure;
and, lastly, whether any re-action on the current-force of the battery
would arise from the additional mechanical force which it would
have to overcome.— Proc. Royal Soc. ; Atheneum.

ELECTRO-CHEMICAL PROTECTION OF METALS FROM CORROSION.
Pror. Scn@®NBEIN has read to the British Association a paper “ On
the Theory of the Electro-chemical Protection of Metals from Corro-
sion.”” After glancing at the theories of electro-chemistry proposed
by. Berzelius and Sir H. Davy, the Professor adduced a numerous
series of experiments, bearing upon the fact of the apparent necessary
existence of a current to prevent the corrosion of the lesser oxydizable
metal ; for when pieces of copper and zinc were placed in metallic
conneetion, and immersed in vessels of brine not communicating with
each other, the copper was invariably more or lcss attacked, unless a
portion of both metals was immersed in each vessel: when, however,
the copper and zine legs of a compound arc were immersed in com-
municating vessels, the zinc was attacked, and the copper perfectly
protected from corrosion. This, and other facts bearing upon it, being
proved, the Professor considered the possibility of any development
of polar properties influcncing the behaviour of metals towards cor-
roding liquids : this idea he experimentally proved to be untenable,
as he had in vain sought for any case in which the chemical affini-
ties of bodies were materially affccted by their elastic conditions.
Prof. Scheenbein stated that he did not belicve the protection of copper
from the action of sea-water, by means of zine or iron, depended upon
the existence of a continuous current of fecble intensity, continually
circulating through the metals, but rather on the induction of a kind
of passive state in the copper, in the following manner:—A piece of
copper being placed in metallic communication with a piece of zinc,
and immersed in sea-water, slowly devclops a current, which, although
of feeble intensity, is, nevertheless, of sufficient electrolytic effect to
decompose a portion of water, resolving it into its constituent ele-
ments; the oxygen combines with the zinc; the hydrogen being
evolved, and becoming diffused over the surface of the copper, to which
it adheres, this gaseous layer affords a mechanical protection from the
corroding influence of the sea-water, The Professor drew some analogy
between this state and the extraordinary passive state of iron, under
certain conditions, towards nitric acid, previously described by him.
In this case, Prof. Scheenbein thought it not improbable that per-

oxide of hydrogen became developed, and formed the protecting agent
to the iron wire.—Literary Gazette.
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ELECTRICAL CURRENTS IN METALLIFEROUS VEINS.

Pror. REeicH has reported to the British Association some experi-
ments similar to those of Mr. Fox and Mr. Henwood in Cornwall ;
and the electrical current in mines of copper or lead as subjected to
tests in the mine of Himmelsfurst near Freyburg. The two points
to be connected were wrought to a fresh surface, and a copper disc,
three inches wide, pressed tightly upon them, by means of a wooden
block. Upon this plate, the bare end of a copper wire, the rest being
spun over with silk, was held by a clamp ; and a long wire was reeled
off, till it came into contact with the second point, where Schweigger’s
delicate multiplier ascertained the effect of the current as follows:—
“Two ore points, separated by a non-metalliferous mass, a cross
vein, or a vein wrought out, give rise to an electric current in the
metallic wire connecting them. Two ore points, in uninterrupted
metallic connection with each other, induce no electrical current
through a wire connecting them. If only one disc be connected with
an ore point, and the other with the timhering, or be held in the hand,
there is no effect produced on the multiplier. If an ore point be con-
nected with masses of ore already won, a current sometimes manifests
itself, and sometimes there is none. When an ore point is connected
with non-metalliferous rock, frequently no current takes place ; fre-
quently, however, a feeble current occurs in the connecting wire.
(This result does not agree with that of Faox and Henwood, who never
detected a current; but Prof. Reich performed the experiment eigh-
teen times, and always obtained the same result.) With respect
to the cause of the clectrical currents, observed in metalliferous veins,
three different opinions have been broached. They have been ascribed,
1, to general clectric currents at the earth’s surface, produced either
entirely, or in part, by the earth’s magnetism ; 2, to hydro-electric,
and, 3, to thermo-electric, actions of the various metallic compo-
nents of the vein. The first hypothesis, according to Reich, is re-
futed by the independence of the direction of the currents on their
position relatively to the carth’s axis. Thermo-magnetism he holds
to be incapable of producing such strong currents: as the strongest
currents are observed exactly where the two points were separated by
a non-metallic conductor; and he concludes that there remains only
the hydro-electric action of the metallic components of the vein to
account for the phenomena.””— Liferary Gazelte.

ELECTRIC GIRLS.

Two Girls, natives of Sinyrna, have exhibited themselves in Mar-
seilles, and other towns of France. The girls stationed themselves
facing each other, at the end of a large table, keeping at a distance of
one or two fect from it, according to their electric dispositions. When
a few minutes had elapsed, a crackling, resembling electricity upon a
sheet of gold paper, was heard ; when the table received a strong shake,
which always caused it to advance from the elder to the younger sis-
ter. A key, nail, or any other piecce of iron, placed on the table,
instantaneously stopped the phenomenon. When the iron was adapted
to the under part of the table, it produced no effect upon the experi-
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ment. Saving this singular- circumstance, the facts observed con-
stantly followed the known laws of electricity, whether glass insula-
tors were used, or whether one of the girls wore silk garments. In
the latter case, the electric properties of both were neutralized. Such
were the results for some days after the arrival of the young Greeks ;
but the temperature having become lower, and the atmosphere charged
with humidity, all perceptible electricity left them.—Marseilies Let-
ter, Sept. 1839.

SHIP STRUCK BY LIGHTNING.

AFTER the mainmast of H. M. S. Rodney was struck by lightning
in her passage from Athens to Malta, the broken hoops surrounding
it were all found to be magnetized, in the same uniformity of direc-
tion as if they had been operated on in one direction also by the gal-
vanic helix. Thus, in a hoop broken in two athwart-ships (speaking
with reference to the ship’s head), the larboard end of the foremost
portion was a south and its starboard end a north pole; the end of the
aftermost portion in contact with the south pole of the foremost portion
being, consequently, a north pole, and the other end thereof a south ;
and so uniformly with all the other hoops, at whatever part they were
broken ; similar poles in each hoop always pointing in similar dircc-
tions in the circumference of the respective circles.—Atheneum.

PROTECTING EFFECTS OF GREAT FIRES IN THUNDER-STORMS.

‘WHEN, seven years ago, M. Arago alluded, in éloge of Volta, to the
ideas of that illustrious philosopher concerning the advantages which
might be derived from great flames during thunder-storms,—he * con-
ceived that we might obtain on this point some information by com-
paring the meteorological observations made in those counties of Eng-
land, where so many high furnaces and workshops transformed night
and day into great oceans of fire, with the agricultural ones which sur-
rounded them.” This comparison has been made, and it has been found
that the agricultural districts distinctly afford evidence of a larger
number of such storms than the mineral ones; and yet M. Arago does
not consider the question settled. The great furnaces in England
abound especially where there are many metallic mines ; and the rare
occurrence of thunder-storms in these localities may, probably, with more
truth be ascribed to the nature of the soil than to the action of those
enormous fires which the working of the minerals requires.—From
an claborate paper on Thunder and Lightning, in the Annuaire du
Bureau des Longitudes, 1838; translated in Jameson’s Journal,
Nos. 51 and 52.

THE GYMNOTUS AND TORPEDO.

O Jan. 18, at the Royal Institution, Prof. Faraday lectured “ On
the Gymnotus and Torpedo.” The gymnotus, or electric eel, has a
large bull head, with a long tapering body, underneath which are most
beautiful fringes or abdominal fins. By these are obviated the tor-
tuous progress of the common eel, and the movements of the gymnotus
aye rendered exceedingly graceful. The essential organs of this crea-

K
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ture, those requisite for vital functions, are situated immediately behind
the head (within a short space of which the alimentary canal begins
and ends), and are very small in proportion to the electrical organs.
The latter occupy the whole remaining length. They consist of four
separate organs; a large one on each upper side, and smaller cor-
responding ones underneath. Their structure is cellular, intersected
with horizontal lamine, and composed of matter different from any
other in the body of the fish. The nerves that lead from the brain and
spinal marrow to the electrical organs, are enormous in comparison
with those that supply the fluid, or force, or influence necessary for
vitality. They may be cut through, and thus the electrical organs
separated from the vital parts; the creature still lives and flourishes,
and becomes even more lively than when in its natural state, and when .
it may be said to be inconvenienced by the large demand of the organs
for the nervous fluid, or the something which is doubtless used, worked -
up in them to produce electrical effects. In proportion to the using
up of this nervous influence is the exhaustion of the eel after every
electrical discharge. Now, in all common electrical phenomena, the
converse can be obtained. For instance, heat from electricity, elec- .
tricity from heat, chemical action from electricity, and vice versd ;
light from electricity ; but the opposite, it is to be regretted, is as yet
more an assertion than an established experimental fact. However,
enough is known to support the axiom above stated. Neither can be
named as the original cause: each is cause and effect; the thing pro-
duced can be converted into the thing producing; they all may be the
effects of one common cause, but, to the knowledge of this, experi-
mental philosophy has not yet come. Upon this principle of recon-
version, then, will future investigations be conducted ; and the expec-
tations are, that, after having completely exhausted the fish, by passing
a current of fluid through its electrical organs, and in a contrary direc~
tion to that in which it flows in the fish, experimenters will be able to
‘bring back this nervous influence, to reconvert electrical fluid into
nervous fluid, or natural substance, and thus arrive at a knowledge of
the nature of that wonderful agent.— Literary Guazette.

THE GYMNOTUS.

ON Oct. 1, was read to the Electrical Socicty, a communication
from Mr. Gassiot, “ On the Attractive Force manifested by the Elec-
tricity of the Gymnotus Electricus.” In a former paper, Mr. Gassiot
had submitted to the Society experiments of which, with the aid of*
Mr. Snow Harris's beautiful apparatus, the thermo-clectrometer, heat-
ing effects had been obtained {from the electric action of the gymnotus. .
The present one describes experiments by which attractions of gold
leaves were manifested; it being, Mr. Gassiot believed, the first in-
stance on record of such an effect from animal electricity, and conse-
quently enabling the electrician to fill up that blank in Faraday’s cele-
brated table of identity in the different descriptions of electrical action.
Attraction was evidenced with Bohnenberger’s single leaf electroscope ;
and also, but much more satisfactorily, with an electroscope made of a
common glass tumbler, placed in an inverted position, having two small
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holes drilled in the opposite sides, through which passed two wires
with brass balls attached : to each ball a gold leaf was fixed, about one
inch long and one-ei%hth of an inch wide, the leaves being placed parallel
to each other. The leaves were approximated as close as the eye could
observe, without contact, or about 1-30th to 1-40th of an inch apart;
and, on contact with the eel being made, they were not only attracted
with considerable force, but were actually fused, scintillating in the
most beautiful manner.

Extract of a letter from J. Samo, Esq., dated Surinam, 81st Dec.
1838. “ The Gymnotus Electricus is found in the rivers of Surinam.
It is very difficult to select the true from the fabulous accounts of this
creature. It is generally found in shallow rivulets of fresh water,
having a rocky, uneven bottom, and principally in those parts which
are shaded by high trees. One of the three which Mr. Samo, by the
first opportunity, intended forwarding to the Electrical Society, had
been attacked and destroyed by water-rats; which animals, Mr. Samo
concludes, must be insensible to the electric shocks of the gymnotus,
although horses can be paralyzed by them.” Mr. Clarke suggested a
trial with the one in the Adelaide Gallery, at the same time observing,
that fish frequently recover from the shock of the gymnotus; that in
all probability the first rats that attacked the cel had been paralyzed,
and had afterwards recovered ; but that the gymnotus, becoming ex-
hausted by the repeated eclectrical discharges to repel the first
assailants, had fallen an easy prey to the others.

CONSTANT BATTERY OF THIRTY ELEMENTS.

ON May 7, was read to the Elecctrical Society, a paper detailing ex-
periments made by Mr. Mason, and repeated before the Society, with
his constant battery, consisting of thirty clements. First, the vege-
tation of carbon, on the positive pole with the water battery, was re-
versed with the constant, and produced on the negative. The de-
flagration of mercury with both the electrodes followed: the positive
producing a red light and a chattering noise; the negative, a bluish
light, throwing off dense fumes of the oxide. One-eighth of an inch
of flame was gained on making contact with the charcoal electrodes,
after having been placed for a second or two in bichromate of potash ;
and it obeyed the same law of rotation on the poles of a magnet, as
under the ordinary circumstance of simple charcoal points. Mr.
Mason considered that thus the flame may be assisted for experiment,
without in any way diminishing the accuracy of the results. In an at-
tempt to procure an amalgamation of chrome and potassium, or a triple
compound of chromium, potassium, and mercury, the two latter com-
bined; but the former appeared to be at the positive electrode, and
scintillated as iron. An amalgam of mercury and potassium was next
procured. After this experiment, on taking the negative electrode
out of the mercury, and throwing that which adhered to it into water,
it instantly took fire, proving, according to Mr. Mason, that a portion
of the potassium must have passed through the mercury without com-
bining with it, and attached itself to the negative elcctrode. In car-
rying out experiments with the constant battery, Mr. Mason recom-

X 9



132 YEAR-BOOK OF FACTS.

mends that one solution should be exhausted before another is supplied.
— Literary Gazelte.

THEORY OF THE VOLTAIC CIRCLE.

Pror. GranaM has explained to the British Association the views
now general as to the propagation of electrical induction through the
fluid and solid elements of the voltaic circle, by no circulation of the
electricities, but by their displacement in the polar molecule. Ina
molecule of hydrochloric acid, for instance, the electricities are dis-
placed, the positive goes to the atom of chlorine, and the negative to
that of the hydrogen, and each retains the chemical affinity of the
chlorine and hydrogen respectively. Prof. Graham wished to refer the
phenomena directly to the chemical affinities, and to omit entirely the
idea of electricities being possessed by the molecules. In short, he
observed the term electricity, or chemical affinity, must give way.
He then took hydrochloric acid as the type of exciting fluids ; he gave
to each molecule a pole, the one with an affinity for chlorine, which he
termed cklorous affinity, instead of negative electricity ; and the other
with an affinity like that of zine or hydrogen, which he termed zincous
affinity instead of positive electricity. Extensive diagrams illustrated
his views; but the purport of his paper was to show that an advantage
would be gained by change of terms, and that the condition of the
terminal affinities would convey more readily the states of the elemen-
xtm‘y bodies. The change in the nomenclature proposed was as fol-
oWE : —

!

Synonymes.

ZiNCOUS ...veevees oueveeensss Positive.
Cklorous .. .. Negative,

P Positive pole.
Zincold....covvvieiiiieninen., Anode, zincode.

s Negative pole.
Chloroid ....covevnvnnennnnens {Cathode, platinode.

The term zincoid, Prof. Graham observed, means what possesses
the properties of zine, quasi zine; and chloroid, what possesses the
properties of chlorine, quasi chlorine. Zinc was the head of its class;
and of all salified bodies, chlorine was the head. They were types of
their families. The same views were applicable to electrolytes, the
elements of which he also wished to be called zincous and chlorous.
Thus the concluded induction is an assumption, and we get rid of
positive and negative electricity.— Jbid.

SMALL BUT VERY POWERFUL VOLTAIC BATTERY.

Mr. W. R. GrovEe, M.A., has constructed a small battery consisting
of seven liqueur-glasses, containing the bowls of common tobacco-
pipes; the metals, zinc and platinum; and the electrolytes, concen-
trated nitric and dilute muriatic acids. This little apparatus has pro-
duced effects of decomposition, equal to the most powerful batteries of
the old construction. (See Philvsophical Magazine, May, 1839,
p. 388.) Mr. Grove has since tried various combinations upon the
same principles, and though some of the rarer substances, such, for
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instance, as chloric acid, have produced powerful combinations, he has
found none superior, and few equal, to the above. Mr. Grove has,
therefore, economized the materials: thus, on the side of the zinc, salt
and water has been found little inferior to dilute muriatic acid; and it
dispenses with the amalgamation of the zinc. By using flattened
parallelopiped shaped vessels, instead of cylindrical, the concentrated
acid is much economized, the space diminished, and the metals ap-
proximated. (According to Prof. Ritchie, the power is inversely as
the square root of the distance between the metals.)

A hastily-constructed battery, upon this principle, has been presented
to the British Association. It consists of an outer case of wood,
(glazed earthenware is better), 72 in. by 5 and 3, separated into four
compartments by glass divisions ; into which are placed four flat
porous vessels, measuring, in the interior, 7, 23, and 3-10ths of aninch :
they contain each 3 ounces, by measure; the metals, four pair, ex-
pose each a surface of 16 square inches; and the battery gives, by
decomposition of acidulated water, 3 cubic inches of mixed gases per
minute ; charcoal points burn brilliantly; and it heats 6 inches of
platinum wire 1-56th of an inch diameter ; its effect upon the magnet,
when arranged as a single pair, is proportionately energetic ; it is con-
stant for about an hour, without any fresh supply of acids. The porous
vessels are identical in their constitution with the common tobacco-
pipe. Its power, with reference to the common constant battery, is,
ceteris paribus, as 6 to 1, but the proportions vary with the series.
The cost of the whole apparatusis about 21 2s. During the operation of
this battery, the nitric acid, by losing successive portions of oxygen,
assumes, first, a yellow, then a green, then ablue colour, and, lastly,
becomes perfectly aqueous; hydrogen is now evolved from the platina;
the energy lowers, and the action becomes inconstant. This valuable
instrument of chemical research is here made portable ; and, by in-
creased power in diminished space, its adaptation to mechanical, and
especially to locomotive purposes, becomes more feasible.—7Ibid.

FLAME OF A CANDLE AND VOLTAIC BATTERY.

On April 16, was read to the Electrical Society, a paper “ On the
action produced in the flame of a Candle by the Voltaic Battery,” by
Mr. Gassiot. Dr. Paris, in his Life of Sir Humphry Davy, states
that in the “ Laboratory Register of the Royal Institution,” October 6,
1807, there is described a beautiful experiment of Sir Humphry’s—
“ that of producing the vegetation of the carbon of the Wick of a
Candle by placing it between the wires of a voltaic battery.” This
experiment has been repeated by Mr. Gassiot, who says: “it is diffi-
cult to describe the beautiful appearance displayed while the carbon is
depositing on the electrodes.” = The result of Mr. Gassiot’s experi-
ments is, that when the ends of the terminal wires or electrodes of a
voltaic battery are introduced into the flame of a candle, certain con-
stant and distinct effects are produced on each electrode, although no
evidence of the completion of the circuit can be detected, either by a
delicate galvanometer, or by the evolution of iodine from hyd. potass.
On the other hand, while with single plates, electro-magnetical and
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elcctro-chemical actions are distinctly shown, and are so easily deve- '

loped, no effect can be produced on the carbon of a candle. The -

battery used by Mr. Gassiot consisted of one hundred cells, each .

containing one quart of rain-water : it was composed of the usual ele-.

ments, copper and zinc rolled one within the other ; metallic contacs

l‘);ing prevented by linen interposed between the plates.— Literary.
azette.

LENZ’S GALVANIC APPARATUS,

It has appeared to M. Lenz to be especially y to be enabled’
accurately to ascertain the force of the galvanic stream at each instant,:
and on each experiment; the practicability of which M. Lenz has
established to his satisfaction, by means of the multiplier of M. Ner-
vander Von Helsingfors. His first endeavour was, therefore, to pro-
cure a similar instrument, and the most perfect of its kind.

M. Lenz has discovered, by experiments, that all kinds of native,
copper act upon the magnets of other multipliers ; although by chemical
test, he could discover no trace of the presence of iron. Hence he is
convinced that copper is slightly magnetic, or, to follow the expressed
opinion of Faraday, that the ordinary temperature of about 65° Fahr. is
not sufficiently high to deprive copper of its magnetism. M. Lenz
has found brass to exhibit, in the least degree, this counteracting
power; and his apparatus constructed of this material bids fair to an-
swer the desired end, as far as may he judged by the effect upon a
single needle. On account of its great flexibility, silver has been
chosen for the winding wire. Appended to the paper whence these
details have been obtained are several interesting remarks on certain
points in the doctrine of galvanism ; for which see the translation from
gggge;lggrﬂ"s Annalen der Physik ; Polytechnic Journal, No. 4, pp.

PLACING MAGNETS.

Pror. LLoyp has observed to the British Association, that the
phenomena of terrestrial magnetism could not be determined by one
magnet. His researches had, therefore, been directed to ascertain the
best position of three magnets, so as in the least degree to affect each
other, and work out this problem. The learned Professor then went
into a demonstration of the fundamental theorem included in this pro-
position, and gave a formula, which he illustrated by diagrams on the
board beside him, and of which we give the substance. One magnet
should be placed in the line of the magnetic meridian, and is termed
the declination magnet ; the second, perpendicular to ite representing
the horizontal force ; and the third, representing the vertical force, at
the angle opposite the base of the other two. The limits of distance
can, at present, be determined by experiment only. By the positions
of these three magnets, we have four indeterminate arbitrary angles, by
which we are enabled to fulfil four equations of conditions; and thug
the relative action is rendered nothing, and the mutual action of the
three magnets destroyed. A gallery of about forty feet in length is
most practically convenient for the placing of the three magnets. The
result arrived at by Prof. Lloyd is exceedingly interesting, in relation
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to the observatories about to be erected in the British colonies, and
to the solution of the difficult problem of terrestrial magnetism.

ELECTRIC POLARIZATION OF SOLID AND LIQUID CONDUCTORS.

It appears, from numerous experiments, that the polarization of
polar wires depends on two circumstances : first, the current of the
pile ; secondly, the nature of the liquid in which the wires are plunged.
— Bibliotheque Universelle de Genéve ; Literary Gazette.

ELECTRIC SPARK.

M. EpMunNp BECQUEREL has been making experiments on the
calorific radiation of the electric spark, and comes to the following
conclusions : whether this spark proceeds from a battery or not, there
is no elevation of temperature, let the distance be what it will ; but, as
the electric spark excites or revives the phosphorescence of a body
gifted with this quality, it is rcasonable to suppose that it affects it by
some peculiar radiation, differing from that which produces the sen-
sation of heat.—Atheneum.

PHOSPHORESCENCE.

M. BecQuEREL is of opinion that clectric light renders certain
bodies phosphorescent, when they have for some time been exposed
to its action. The violet rays possess the greatest degree of this
power, while the red rays are entirely destitute of it. Those sub-
stances which suffer almost all white rays to pass through them, reduce
their phosphorescent property to nearly one half.

FIRE DAMP.

A CORRESPONDENT of the Atheneum observes :—It is well known
that fire damp explodes on ignition by an electric spark ; and on this
principle it is proposed, that an experiment be made with an appa-
ratus consisting of Professor Daniell’s voltaic battery and electrical
wires, for the purpose of firing the gallery of a mine charged with an
explosive mixture. By means of this ingenious and scientific con-
trivance, an explosion of fire damp can at all times be cffected with
perfect safety, whenever the gas is evolved in sufficient quantities to
generate this destructive element; and as the wires can be conveyed
to the remotest chamber of the mine at a trifling cost, the experiment
may be repeated with great facility by the aid of a powerful battery,
in any place where it indicates its appearance, or creates a suspicion
of danger. The actual presence, quantity, and position of the fire
damp, can always be ascertained with precision and certainty, through
the agency of the safety lamp; but care must be taken that the car-
bonic acid and azote remaining in the mine after the inflammation, be
got rid of, either by decomposition, absorption, or ventilation, before
the workmen resume their labours. This formidable and treacherous
enemy will thus be effectually and instantaneously annihilated, that
otherwise could be but slowly, partially, and progressively consumed ;
combined with the advantage, that the health of the miners will cease
to be impaired from respiration in a foul atmosphere.
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ELECTRIC EFFECTS OF CONTACT.

M. BecquereL has read the first part of a memoir before the
French Academy of Sciences, containing an account of his new ex-
periments on the Electric Effects of Contact. These lead him to con-
clusions concerning the causes of certain effects which differ from
those of Davy, who ascribed them to mere contact. M. Becquerel
refers them to friction, and hopes to prove it by the following experi-
ments, First, two condensing plates made of platina were adapted to
an excellent electroscope ; one of them was touched with a very dry’
piece of chalk, and the other with the finger : on separating the plates,
it was found, that no electric effect had been produced. Secondly, a
layer of calcined lime, highly dried, was spread on a piece of wood,
equally dry; upon this was carefully placed, so as not to allow of fric-
tion, a plate of copper, fixed to a handle; it was then put in contact
with one of the plates of the condensator, while the other was touched
with the finger. After repeating this several times, no electric dis-
charge was obtained ; but, if the copper disc were placed on the lime
with friction, the condensator was charged after touching a few times,
and the greater the friction the stronger the charge. The lime
assumed positive, and the metal negative, electricity. Thirdly, if oxalic,
succinic, benzoic, or boracic acid, were substituted for the lime, in the
form of a very dry powder, electricity was also obtained by friction,
but not by mere contact; and, in this case, the metal took the posi-
tive, and the acid the negative electricity. Lastly, the same result was
obtained from crystals of oxalic acid and lime. Therefore, says M.
Becquerel, the results obtained by Davy are due to friction, and not to
the electro-motive action of Volta.—dtheneum.

EXPERIMENTS ON IRON-BUILT SHIPS.

O~ April 25, was read to the Royal Society an “ Account of
Experiments on Iron-built Ships, instituted for the purpose of disco-
vering a Correction for the Deviation of the Compass produced by the
Iron of the Ships;” by G. Biddell Airy, Esq., A. M. In this paper,
the problem of the deviation of a ship’s compass, arising from the
influence of the iron in the ship, more particularly in iron-built ships,
is fully investigated ; and the principles on which the correction for
this deviation depends having been determined, practical methods for
neutralizing the deviating forces are deduced and illustrated by experi-
mental application. The author states that, for the purpose of ascer-
taining the laws of the deviation of the compass in the iron-built
steam-ship, the Rainbow, four stations were selected in that vessel,
about four feet above the deck; and at these the deviations of the hori-
zontal compasses were determined in the various positions of the ship’s
head. All these stations were in the vertical plane, passing through
the ship’s keel, three being in the after part of the ship and one near the
bow. Observations were also made for determining the horizontal
intensity at each of these stations. The deviations of dipping needles
at three of these stations were also determined, when the plane of
vibration coincided with that of the ship’s keel, and also when at right
angles to it. After describing the particular method of observing ren-
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dered necessary by the nature of the vessel and the circumstances of her
position, the author gives the disturbance of the horizontal compass at
the four stations deduced from the observations. The most striking
features in these results are, the very great apparent change in the direc-
tion of the ship’s head, as indicated by the compass nearest the stern,
corresponding to a small real change in one particular position, the
former change being 97°; whereas the latter was only 23° ; and the
small amount of disturbance indicated by the compass near the bow.
After giving the observations for the determination of the influence of
the ship on the horizontal intensity of a needle suspended at each of
the stations, in four different positions of the ship’s head, and the dis-
turbances of the dipping needle at three of these stations, the author
enters upon the theoretical investigation. The fundamental supposi-
tion of the theory of induced magnetism, on which Mr. Airy states his
calculation to rest, is, that, by the action of terrestrial magnetism,
every particle of iron is converted into a magnet, whose direction is
parallel to that of the dipping needle, and whose intensity is propor-
tional to that of terrestrial magnetism; the upper end having the pro-
perty of attracting the north end of the needle, and the lower end that
of repelling it. The attractive and repulsive forces of a particle on
the north end of the needle, in the dircctions of rectangular axes
towards north, towards east, and vertically downwards, and of which
the compass is taken as the origin, are first determined on this sup-
position in terms of the co-ordinates ; and thence the true disturbing
forces of the particle in these directions. The disturbing forces pro-

~ duced by the whole of the iron of the ship are the sums of the expres-
sions for every particle.

These statements suggest the following as rules which it is desirable
to observe in the present infancy of iron-ship building. It appears
desirable that,—1, Every iron sea-going ship should be examined by
& competent person for the accurate determination of the four con-
stants above mentioned for each of the compasses of the ship; and a
careful record of these determinations should be preserved as a mag-
netic register of the ship. 2, The same person should be employed to
examine the vessel at different times, with the view of ascertaining
whether either of the constants changes in the course of time. 3, In
the case of vessels going to different magnetic latitudes, the same
person should make arrangements for the examination of the com-
passes in other places with a view to the determination of the constant
N. 4, The same person should examine and register the gencral
construction of the ship, the position and circumstances of her build-
ing, &c., with a view to ascertain how far the values of the magnetic

istant depend on these cir tances, and in particular to ascertain
their connection with the value of the prejudicial constant M. 5, The
same person should see to the Dproper application of the corrections
and the proper measures for preserving the permanency of their mag-
netism. The most remarkable result in a scientific view from the
‘experiments detailed in the present paper is the great intensity of the
permanent magnetism of the malleable iron of which the ship is com-
}»oued.;dbridged Jfrom the Atheneum, No. 605; whick see for the
ormulc.
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PARADAY'S EXPERIMENTAL RESEARCHES IN ELECTRICITY.

ON Dec. 6th and 13th, 1838, was read to the Royal Society the
Fifteent Series,* of “ Experimental Researches in Electricity,” en-
titled, “ Note of the character and Direction of the Electric Force
of the Gymnotus;” by Prof. Faraday.

The author briefly refers to what has been done by others in esta-
blishing the identity of the peculiar power of the Gymnotus and Tor-
pedo with ordinary electricity. The Professor’s researches were made
upon & living Gymnotus, now at the Gallery of Science, in Adelaide-
street; when he proceeded, with suitable apparatus, to compare its
power with ordinary and voltaic electricity, and to obtain the direction
of the force. Without removing it from the water, he was able to ob-
tain, not only the results procured by others, but the other electrical
phenomena required, so as to leave no gap or deficiency in the evi-
dence of identity. The shock, in very varied circumstances of position,
was procured : the galvanometer affected; magnets were made; a
wire was heated ; polar decomposition was effected; and the spark ob-
tained. By comparative experiments made with the animal and a
powerful Leyden battery, it was concluded that the quantity of force
in each shock of the former was very great, It was also ascertained
by all available tests, that the current of electricity was, in every case,
from the anterior parts of the animal through the water or surrounding
conductors to the posterior parts. The author then expresses his hope
that by means of these organs and similar parts of the Torpedo, a
relation as to action and re-action of the electric and nervous powers,
may be established experimentally.— Philosophical Magazine. For
the details of the experiments, see Philos. Mag. No. 97, p. 358.

EVOLUTION OF HEAT BY THERMO-ELECTRICITY.

MRr. F. WaTkins has observed this phenomenon with a delicate air
electro-thermometer of the construction suggested by Mr. W.S.
Harris, and also with a Breguet's metallic thermometer, arranged
with M. de la Rivé’s contrivance for passing a current through its
helix. Mr. Watkins employed a massive thermo-electric battery, con-
sisting of 18 pairs of bismuth and antimony prismatic rods, four inches
long, united consecutively, simjlar to the arrangement of M. Van der
Voort, of Amsterdam. When the electricity was exerted by applying
a hot iron heater near one extremity of the battery, and ice (placed
around the wires) at the opposite extremity, with the circuit complete
through the air electro-thermometer, the heating effect on the fine pla-
tinum wire in the spherical reservoir was immediately visible by the
ascent of the coloured liquid up the fine glass tube communicating
with it. The elevation of the liquid column was about 20°, equal to
one inch on the scale. When the Breguet’s thermometer was placed in
the circuit, the index attached to the bottom of the compound metallic
helix moved round 10° in the direction of the coils; the helix expand-
ing by the elevation of temperature conferred by the passage of the
thermo-electric current. The elevation of temperature of the metals

* For the Eleventh, Twelfth, Thirteenth, and Fourteenth, Series, see Year-
Book of Facts, 1839, p. 104—106,
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forming the electric circuit in both instruments was always manifested
when the circuit was completed, and remained constant; but, on
breaking the circuit, the loss of heat was very apparent. —- Philos.
Magazine.

COMPOSITION AND DECOMPOSITION OF WATER.

Mr. GROVE has succeeded, by a very simple experiment, in decom-
posing water by platina wires, in communication with a voltaic pile;
which, it isbelieved, has never before been done. He takes two tubes
of glass, closed at one end, and about half filled, the one with oxygen
and the other with hydrégen; and having passed a platina wire into
each, plunges the tube into water, slightly acidulated. He then brings
the wire in the oxygen tube into contact with the zinc plate of a vol-
taic pair, and the other with the copper plate. Shortly, the water
rises in both tubes, but twice as high in the hydrogen as in the oxygen
tube. Here, (says Mr. Grove,) are both the formation and decompo-
sition of water, two actions depending on each other. — Railway
Magazine.

ELECTRICAL DISCHARGES THROUGH WIRES OF SMALL DIAMETER.

NAmRNE remarked, that powerful discharges of electric batteries
through small iron or silver wires, when they were long enough to
become red, only contracted the length of the wires without diminishing
their weight. M. Beequerel has repeated the experiment on a platina
wire of 0°72 millemetres diameter, and observed the same effect. He
has also determined the law of the contractions, and found that the
diminutions per cent. of length are reciprocally proportional to the
cubes of the diameters of the wires; the electric discharges being, of
course, equal.—Railway Mugazine.

VAST ELECTRICAL APPARATUS.

AN immense electrical apparatus, stated to be * the largest in the
world,” has been constructed by Clarke, of the Strand, for an exhibi-
tion entitled, “ The Gallery of Natural Magic,” at the Colosseum,
Regent’s Park. Its plate measures 7 feet in diameter, and conse-
quently exposes an electric surface of upwards of 80 feet. The in-
strument is mounted in a novel and scientific manner. Its conductors
are of varnished copper, and give a striking distance, or length of
spark hitherto deemed unattainable. The terminating balls of the
conductors are strongly gilt, so as to prevent dissipation. Its single
pair of rubbers deserves especial attention, from the superior and
simple manner by which they are supported, and the firmness and
perfect control of the instrument. With the battery are produced
almost terrific effects, of intense heat, igniting and fusing metals,
&c.; and the charge may be sent through five miles of copper
wire.

NOVEL ELECTRICAL MACHINE.
Twis is a leather strap, connecting two drums in a worsted-mill, in
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the town of Keighley, Yorkshire. The strap is 24 feet in length, 6
inches in breadth, and § inch in thicknéss; making 100 revolutions in
a minute. The drums, over which it passes at both ends, are 2 feet
in diameter, made of wood, fastened to iron hoops, and turning on
iron axles; these drums are 10 feet distant from each other, and the
strap crosses in the middle between them, where there is some friction ;
the strap forming a figure of 8. There is no metal in connection with
the strap, but it is oiled. On presenting your knuckle to the strap,
above the point of crossing, flashes of electrical light are given off in
abundance ; and when the points of a prime conductor are held near
the strap, most pungent sparks are given off to a knuckle at about two
inches: a Leyden jar of considerable size has also been charged in a
few seconds, by presenting it to the prime conductor. An electrical
battery has been frequently charged from this strap, in a very short
time; and it is always the same, generating electricity from morning
to night.— Kev. 1. Drury tv Prof. Faraday; Philos. Mag.; abd.

ENGRAVING BY ELECTRICITY,

M. Jacosi, in a letter to Prof. Faraday, (communicated to the
Plilosophical Magazine), states, that, by a fortunate accident, he has
discovered the means of making copies in relief of an engraved copper-
plate, by means of voltaic action; and of obtaining a new inverted copy
of those in relief by the same process, so as to insure the power of
multiplying the copper copies to any extent. By this voltaic process,
the most delicate and even microscopic lines are reproduced. The
apparatus is simply a voltaic pair, & cloison ; where the engraved plate
is used in the place of the ordinary copper-plate, being plunged in the
solution of sulphate of copper. A galvanometer with short wires
should always make part of the circuit, so that one may judge of the
force of the current, and direct the action; the latter being effected by
separating the electromotive plates more or less from each other, or
modifying the length of the conjunctive wire; or, finally, diminishing
more or less the conducting power of the liquid on the zinc side ; but
for the success of the operation, the solution of copper should be always
perfectly saturated. The action should not be too rapid ; from 50 to
60 grains of copper being reduced on each square inch in 24 hours.

‘We may reduce the sulphate of copper by making the current of a
single voltaic pair pass through the solution by copper electrodes; as
the anode is oxidized, the cathode becomes covered with reduced copper,
and the supply of concentrated solution may then be dispensed with.
A thoroughly concentrated solution of sulphate of copper is notdecom-
posable by electrodes of the same metal, even on employing a battery of
three or four pairs of plates. The needle is certainly strongly affected
as soon as the circuit is completed ; but the deviation visibly diminishes,
and very soon returns almost to zero. If the solution be diluted with
water to which a few drops of sulphuric acid have been added, the
current becomes very strong and constant ; the decomposiﬁqn goes on
very regularly ; and the engraved cathode becomes covered with copper
of a fine pink red colour. If we replace the solution of a sulphate of
copper by pure water acidulated with sulphuric acid, there is a strong
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decomposition of water, even on employing a single voltaic couple.
The anode is oxadized, and hydrogen is disengaged at the cathode. At
the commencement, the reduction of copper does not take place; it
begins as soon as the liquid acquires a blue colour, but its state of aggre-
gation is always incoherent. M. Jacobi has continued this experiment for
three days, until the anode was nearly dissolved: the colour of the liquid
became continually deeper, but the disengagement of hydrogen, though
it diminished in quantity, did not cease. M. Jacobi considers we may con-
clude from this experiment that in secondary voltaic actions there is
neither that simultaneity of effect, nor that necessity of entering into
combination or of being disengaged from it, which has place in primary
electrolytic actions. With respect to the technical importance of these
voltaic copies, M. Jacobi observes, that we may use the engraved cathode,
not only of metals more negative than copper, but also of positive metals
and their alloys, (excepting brass) ; notwithstanding that these metals,
&c., decompose the salts of copper with too much energy when alone.
Thus, one may make, for example, stereotypes in copper which may be
multiplied as often as we please.

Immediately after the publication of the above details, Mr. Thomas
Spencer, of Liverpool, stated in the Afkeneum, that he had not only
succeeded in doing all that M. Jacobi had done, but had successfully
overcome those difficulties which arrested the progress of the latter.
The objects which Mr. Spencer says he proposed to effect were the
following : — ¢ To engrave in relief upon a plate of copper—to deposit
a voltaic copperplate, having the lines in relief—to obtain a fac-simile
of a medal, reverse or obverse, or of a hronze cast —to obtain a voltaic
impression from plaster or clay—and to multiply the number of already
engraved copperplates.” The results which he has obtained are very
beautiful; and some copies of medals are remarkably sharp and
distinet, particularly the letters, which have all the appearance of having
been struck by a die.—For the details of Mr. Spencer’s process, see
the Athenaum, No. 625, p. 811.

PRINTING BY ELECTRICITY.

THE production of drawings by electricity seems to have engaged
more attention abroad than in this country. In Russia, have long
been engraved what are called * Russian snuff-boxes,”” which are
formed of a kind of imitation platinum, and have drawings made upon
them by an application to their conducting powers. Recently, M.
Jacobi has copied copper-plates by galvanism, as above stated.

The sympathy and antipathy of electricity to particular colours scem,
however, to point out means of more easily effecting the process of
copying. It has long been known that clectricity isrepelled by a black
surface, and attracted by white ; and some interesting illustrations of
the effects of a thunder-storm wupon black cattle are related in the
Philosophical T'ransactions. This effect has been farther confirmed
by the operation of lightning on the blackened masts of men-of-war.
{See page 33 of the present volume.)

This property of colour might be so applied as, by electrical power,
to produce engraved plates from prints, impressions of prints from
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plates, or even from other prints; and an operation introduced which
might, in some cases, compete with photography, and, in others, su-
persede the printing-press.—Myr. Hyde Clarke ; Railway Magazine.

EXPLOSION OF GUNPOWDER BY THE VOLTAIC BATTERY.

CoL. PasteY, R. E., has made several successful subaqueous
and subterraneous experiments at Chatham, in firing gunpowder by
means of the voltaic battery, at the distance of 170 yards. The con-
ducting wires were nearly the whole distance either under ground or
water. Large stones, prepared for the purpose, and let down 14 feet
under water, were blasted in the Medway by this apparatus, some
charges having been under water for a few days previous to the explo-
sion. The conducting wires were secured to a tarred rope with hemp
yarn sewed round them. It was found difficult to attach the ropes
in such a manner as rto avoid breaking the small platinum wire en-
closed in the charge. It was also found that the force of the battery
considerably depended on the distances of the objects, and the thick-
ness of the wires used in the experiments. Conducting wires of small
diameter, used for a given distance, were found to require a much more
powerful battery to ignite the charge than those of greater diameter.—
Railway Mugazine.

The details of Col. Pasley’s operations against the wreck of the
Royal George, at Spithead, with the voltaic battery and gunpowder,
have been very successful. On Sept. 23rd, a cylinder containing
2,320 1b. of powder was lowered to the bottom, and placed alongside
the most compact portion of the wreck by divers attaching to it hau-
ling-lines rove through blocks. The vessel in which the battery was
placed, was then drawn off 600 feet, which was the length of the con-
necting wires ; and instantaneously, on the circuit being completed,
the explosion took place. The most remarkable effect on the water
was its uprising to 28 or 30 feet in a compact mass, from a depth of
90 feet. Neither the shock nor the sound was so great as in an explo-
sion with 45 1h. of powder. Altogether, the Colonel has recovered from
this wreck 12 guns, 5 gun-carriages, 100 beams or riders, or frag-
ments of them, exclusive of other timbers, planks, and coppers ; besides
the working places and boilers complete, the stern and great part
of the bows, the two capstans, part of the main-mast, and all that re-
mained of the fore-mast, of the Royal George.

The above is but one of the many adaptations of electricity to useful
purposes, during the past year. A correspondent of the Mechanics’
Maguzine, we perceive, proposcs to light strect lamps by clectricity.

ELECTRO-MAGNETISM AS A MOTIVE POWER.

Tue emperor of Russia lately appointed a commission to inquire
into the applicability of electro-magnetism as a moving power; and
from an official report by this commission, the substance of which is
given in the last number of The United Service Journal, it appears
that Prof. Jacobi has actually succeeded in impelling a vessel by electro-
magnetic power.

The vessel was of that species of galley which is well known in the
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Russian navy ; its measurement, 26 feet in length and 8% in width.
On smooth water, it was impelled at the rate of more that 3 feet per
second of time, or somewhat above 2 miles per hour ; and the average
of a number of experiments was from 2 to 3 feet per second. It per-
formed a distance of rather less than 5 miles along the Neva and the
town canals in about 2% hours. The space occupied by the machinery
was 1 foot 2 inches in breadth and 2 feet 1 inch in length. The gal-
vanic batteries, consisting of 320 pairs of plates, were arranged along
the sides of the vessel, within which twelve persons were seated at their
ease. These batteries were used several days consecutively, and did
not exhibit any diminution of power. The cxperiments which have
been made have opened out much that was unknown on the subject
both of electricity and magnetism, with regard to their practical bear-
ings, and suggested the introduction of very considerable improvements
in the construction of the machinery upon a larger scale.* From two
to three months were consumed in the various trials hitherto made, but
as yet they have not been sufficient to determine what quantity of zine
a machine will require per day to every horse-power, or how much of
it will be converted into vitriol; it was ascertained, however, that the
plates, whose whole weight was originally 400 lb. and superficies 96
feet square, had not lost more than 24 at the termination of the experi-
ments.

An American gentleman, (Capt. Taylor,) states that he has been
equally successful in applying electro-magnetism, as a driving power
to machinery on shore.

ELEMENTARY LAWS OF ELECTRICITY.

Mr. W. Harris, F. R. S., on June 20, presented to the Royal So-
ciety the Third Series of his * Inquiries concerning the Elementary
Laws of Electricity ;" in which he proposes to perfect the methods of
electrical measurement, whether relating to the quantity of electricity,
intensity, inductive power, or any other element requiring an cxact
numerical value ; and, by operating with large statical forces both at-
tractive and repulsive, to avoid many sources of error inseparable from
the employment of extremely small quantities of electricity, such as
those affecting the delicate balance used by Coulomb. The author
then describes some improvements in his hydrostatie electrometer ;
the indications of which depend on the force between two opposed
planes operating on each other under given conditions, are reducible
to simple laws, and are hence invariable and certain; the attractive
foree between the two discs is not subject to any oblique action, is re-
ferable to any given distance, and may be estimated in terms of a
known standard of weight. The author next proceeds to the ele-
mentary laws of electrical action ; and proves, by experiments, that in-
duction invariably precedes, or at least, accompanies, attraction and
repulsion. Experiments also show this inductive influence to be, pro-
bably, in some way dependent on the presence of an exquisitely subtle
"form of matter, which may become disturbed in bodies, and assume
new states or conditions of distribution. Very numerous experiments
are detailed, showing the influence of changas of different intensity, of
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changes in the dimensions and distances of the opposed dises, of inter-

osed bodies of different forms, &c., on the phenomena of induction. '

e paper concludes with formula as the results of the author’s in- -
vestigations.— Phtlos. Mag.

PECLET’S NEW ELECTRIC CONDENSER.

Turs new condenser is composed of three plates of glass, roughened
by rubbing the surfaces carefully one upon another. They are en~
tirely covered with gold leaf pasted on with alumine. One of these
plates, A, is fixed to a common gold leaf electrometer, its upper sur-
face being varnished. The second, B, is placed on the first; it is
varnished on both sides ; a small, gilt, unvarnished, copper stem is
fixed horizontally at a point in the circumference; it carries in its
centre, like the moveable plate of common condensers, a glass stem,
which serves as a handle. Finally, on this last plate is a third plate,
C, with a hole in its centre, through which passes the stem of the plate
B. The plate C is varnished on the under side only, and its central
orifice is furnished with a glass tube which encloses the stem of the
plate B, but of a less height.

This apparatus is used as follows: we touch the upper plate with
the metal whose action upon gold we wish to determine, and put the
plate B in connection with the ground :—this connection is then broken,
the plate C is raised, and we touch the plate A. This manceuvre is
repeated a certain number of times. Lastly, by means of the stem of
plate B, we raise at once the plates B and C; when the gold leaves of
the electrometer diverge to a distance dependent on the number of
contacts.

The cage which encloses the gold leaves is formed of parallel glass
plates, and is placed on a screw tripod, farnished, on one side, with a
vertical plate, pierced with a small hole, and on the other with a por-
tion of a divided vertical circle, whose centre is at the same height as
the hole of the plate and the upper extremity of the gold leaves: in
looking through the hole of the plate we observe the deviation.

The following two series of experiments will give an idea of the
power of this apparatus. By touching the upper plate with an iron
wire, after 1, 2, 3, 4, 5, and 10 contacts, the leaves separated 9 and
2-5ths, 20, 25, 31, 41, and 88°. By touching the upper plate with a
platina wire, a single contact produced but a feeble deviation, which
increased to 15° after three contacts, and to 53° after 20. The ex-
periments with platina were made by using a platina wire, which had
just been reddened insthe flame of alcohol, after washing the hands in
distilled water. The experimenter had previously assured himself, by
a great number of successive contacts, in which he touched the upper
plate with a finger, that the plates did not contain any electricity.

The new fact of the development of electricity by the contact of
gold and of platina, was also directly proved by means of a simple con-
denser of extreme sensibility obtained by giving to the coats of varnish
a suitable thickness, and rendering their surfaces perfectly plane.

1t is evident, from the disposition of the apparatus, that the quantity
of electricity set at liberty, which causes the divergence of the leaves,
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is proportionate to the number of contacts : now, it results from nu-
merous experiments, that as far as about 20° the deviation is propor-
tionate to the number of contacts, hence to this extent the deviation is
proportionate to the quantity of electricity. It would be easy to make
- a table which would give the quantity of electricity corresponding to
the deviations which exceed 20°, since these quantities are propor-
tionate to the number of contacts.— . 4nn. de Chimie ; Franklin Journal.

LIGHTNING CONDUCTORS.

Mr. W. S. Harris, F. R. S., has communicated to the Philosophical
Magazine, No. 98, an elaborate memoir “on Lightning Conductors,
and on certain Principles in Electrical Science,” with experiments and
details, too numerous to quote.

In conclusion, Mr. Harris states as his confirmed opinion, after a
long and severe examination of the laws of eleetrical action, and of
cases of ships and buildings struck by lightning ;—that a lightning rod
is purely passive; that it operates simply in carrying off the lightning
which falls on it, without any lateral explosion whatever. Mr. Harris
does not, however, deny the general inductive effect mentioned by Lord
Stanhope on bodies opposed to the influence of the thunder-cloud, and
that the displaced electricity will again find its equilibrium of distribu-
tion, and return to those bodies, which effect would necessarily take
place, whether we had a lightning conductor or not; an additional
reason for linking the detached conductors in a ship’s hull into one
great mass, so as to have as few interrupted circuits as possible in any
direction: this opinion Mr. Harris is prepared to substantiate by
striking cases in which ships have been struck by lightning.

GAUSS ON THE THEORY OF MAGNETISM.

IN our theory it is assumed that every determinate magnetized par-
ticle of the earth contains precisely equal quantities of positive and
negative fluid. Supposing the magnetic fluids to have no reality, but to
be merely a fictitious substitute for galvanic currents in the smallest
particles of the earth, this quality is neccssarily part of the substitu-
tion ; but, if we attribute to the magnetic fluids an actual existence,
there might, without absurdity, be a doubt as to the perfect equality of
the quantities of the two fluids.

In regard to detached magnetic bodies, (natural or artificial magnets,)
the question as to whether they do or do not contain a sensible excess
of either magnetic fluid might easily be decided by very exact and
delicate experiments.

In case of the existence of any such excess in a body of this nature,
a plumb-line to which it should be attached should deviate from the
true vertical position in the direction of the magnetic meridian.

If experiments of this kind, made with a great number of artificial
magnets, and in a locality sufficiently distant from iron, never showed
the slightest deviation, (which we should rather expect,) the equality of
the two fluids might, with the highest degree of probability, be inferred
for the whole earth ; though, without wholly excludingthe possibility of
some inequality.— Taylor's Scientific Memoirs, vol. ii. (part vi.) p. 228.
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CHEMICAL COMBINATION.

ON May 7 and 27, Prof. Daubeny explained to the Ashmolean
Society certain views with respect to the Constitution of Matter and
the laws of Chemical Combination, which had been brought forward
within the last few years. He showed, that although matter may con-
sist of atoms, yet chemical union must be supposed to take place be-
tween groups or assemblages of such atoms, and not between the indi-
vidual atoms themselves. He then showed, that the bodies which are
to be regarded in the light of elementary substances, in the case of
vegetable or animal matter, are themselves compounds, consisting of
carbon, nitrogen, hydrogen, and oxygen; and, on the other hand, that
the chemical properties of those bodies, which, as far as we know,
are simple, admit of being modified very considerably by electrical
and other agencies. He likewise pointed out that several distinct
chemical compounds may exist made up of the same elements, united
in the same proportions; and, on the other hand, that simple as well
as compound substances assume various distinct crystalline forms, ac-
coll'.t(iiing to the circumstances under which they happen to become
solid.

Dr. Daubeny next explained the doctrine of Catalysis, or the influ-
ence which certain bodies exert in producing chemical changes, without
entering into combination with either of the constituents of the com-
pound substances which they decompose. This doctrine was illustrated
by the action of spongy platinum in kindling hydrogen gas, by the
conversion of starch into gum and sugar under the influence of di-
astase or of sulphuric acid, and probably in the process of fermen-
tation produced in saccharine matter by the presence of a minute pro-
portion of gluten. He next pointed out a species of attraction which
seems to operate amongst homogeneous masses of matter, as cohesive
attraction does amongst their particles; and which he proposed to dis-
tinguish by the term adkesive attruction. It is by virtue of this force
that portions of flinty matter disseminated through a mass of clay,
become gradually collected into lumps or nuclei. He then noticed -
the new views of Prof. Graham of London, who has shown that water
acts an important part in the constitution of acids, salts, &ec., and
influences their chemical properties no less than their erystallization.
He concluded by observing that it was probable that the various pro-
ducts of animal and vegetable life result from the operation of these
and other similar natural laws, which pervade the organic as well as
the inorganic kingdoms ; and that many of the compounds hitherto
obtained exclusively from the processes of living matter may be
created by artificial means. Two or more of these compounds have
been already produced by chemists of the present day.

Dr. Daubeny having, in the course of his paper, alluded to the new
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method of distinguishing certain organic compounds by observing
their respective effects upon polarized light, and having exhibited an
apparatus constructed for the illustration of this new method of ana-
lysis, Prof. Powell rose, and explained briefly the principles upon
which this investigation proceeded, by stating the laws of plane and
circular polarization. It appears that, whilst sugar derived from
the cane deflects the polarized ray to the right, that obtained from
honey or pure starch causes a deviation to the left; and the amount
of deflection in a given sample will vary with the relative proportion
of the different kinds of sugar.—Adtheneum.

CHEMICAL VIEWS REGARDING THE FORMATION OF ROCKS.

Pror. Neromux Fucus, in some elaborate ¢ Chemical views re-

arding the Formation of Rocks, which seem to afford new arguments
in favour of Neptunism,” having briefly investigated the siliceous,
calcareous, and carbonaceous series, considers the accompanying
collateral and intermediate geological events. During the crystal-
lization, the pasty or semi-solid masses must have been contracted
into smaller space. The consequence of this must have been the
formation of rents and fissures into which the existing amor-
phous mass penetrated, and in which it would freely erystallize ; and,
in this way, veins were formed, as, for example, those of granite.
In a similar manner, great caverns and empty spaces were produced ;
and this caused sinkings and fallings-in, by which strata were dislo-
cated, had their original position altcred, and acquired the appearance
of having been elevated. Sinkings of masses of rock also produced
valleys and ravines, besides circular hollows in which water was col-
lected, some of which still remain, and others were broken through.
By means of earthquakes, the falling-in of caverns, and the bursting
of lakes, huge masses of debris were formed, which became the sport
of the waters, whose power was often combined with that of hurricanes
and violent rains. Great devastation was produced by such agencies,
assisted by volcanoes.

During such prodigious processes as those by which the earth and
atmosphere were Yormed, the imponderables must have been in very
active operation ; sometimes assisting in forming, and sometimes in de-
stroying what had been already formed. The electrical meteors, more
especially, must have acted with a vigour and power, of which no
conception can be obtained from their present displays. Since, even
at present, lightning sometimes shatters rocks, and melts quarizose
sand, we may believe that, at such a time, the electrical masses
of fire descending from the heavens, may have vitrified rocks, and
caused actions in the depths of the earth, of such a nature as to
lead to the belief that they were produced by subterranean fire. Since,
even at the present day, water-spouts uproot the strongest trees, and
remove them far from their original situations; we may conceive
water-spouts, of the period we have been discussing, powertul enough
to remove large fragments of rock from their beds, and to convey
them to remote regions, where we are now surprised to find such
strangers. Lastly, we ought not to judge of the scale on which such

O
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operations proceeded at these early periods of the world’s history,
from what we observe now taking place on the surface of our globe.—
Compiled and curtailed from Leonhard’s Jakrbuck, and the Munich
Galehric Anzeigen ; in Jameson’s Journal ; No. 51.

CLASSIFICATION OF SOILS.

M. DE GAsPARIN has presented to the French Academy of Sciences
a memoir on this important subjeet ; which is the first part of a work
upon Agronomy, or that branch of the science of Agriculture which has
for its object the study of soils; their susceptibility and relative value
being reserved for another publication. We must, however, confine
ourselves to the following facts, which result from M. De Gasparin’s
investigation :

1. A small guantity of carbonate of lime is sufficient to change the
character of soils. The 5 or 6 per cent. of this substance which
is supplied by marling, produces very remarkable effects; whilst
the 100th part, which is contained in the soil of Lille, as analyzed by
M. Berthier, likewise sensibly affects its nature and vegetative power.
Lime gradually disappears from soils, being changed into a bi-carbo-
nate. The enclosure of La Grande Chartreuse, which is formed of
the debris of rocks containing lime, does not now furnish a single par-
ticle of this earth.

2. The carbonate of magnesia modifies soils in the same way as
carbonate of lime.

3. It has often been attempted to ascertain the characters which
distinguish those soils in which gypsum produces an eflect upon vege-
tables, and those in which it has none ; but hitherto without success.
The author has ascertained that gypsum has no action upon recent
alluvial soils, and that it is beneficial for all more ancient soils, begin-
ning with the diluvian.

4. He has found sal-ammoniac in all the clays belonging to the ve-
getable stratum of soils ; thus showing the importance of clay as a
magazine of the materials which favour vegetation.

5. If by washing we separate into several portions the coarser and
finer parts of earth, we find that the tenacity of such soil is in pro-
portion to the quantity of the latter kind, except in a small number
of cases. .

6. Upon examination with the microscope, it is ascertained that
these exceptions are owing to a coating of ferruginous clay which ad-
heres to the surface of the mineral particles, that washing separates it
with difficulty; and that it serves as a cement, forcibly agglutinating,
and increasing the tenacity of the whole.—Jameson’s Journal.

CHEMICAL THEORY OF VOLCANOES.

Pror. DAuBENY, inreply to Prof. Bischof’s objections to his C}.le-

mical Theory of Volcanoes, sums up with the following enumeration

of phenomena of constant occurrence, which follow directly from the
princi'ples of his views : ‘

. The evolution of sulphuretted hydrogen, in quantities far ex-

ceeding what are to be explained by the re-action of carbonaceous
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matter upon sulphates, or any of those other processes which some-
times produce it on the surface of the earth.

2. The disengagement of sal-ammoniac; for, although one of the
constituents of this compound, the muriatic acid, might arise from
the decomposition of sea-salt by aqueous vapour, the other one, the
ammonia, implies the presence of free hydrogen as well as of nitrogen
gas, near the focus of the volcanic action.

8. The circumstance which Dr.Daubeny has substantiated in so
many cases that he begins tobelieve it almost universally true, is that
the atmospheric air exhaled from volcanoes, and, indeed, generally
from the interior of the earth, is deprived in a greater or less degree
of its proper proportion of oxygen. That processes, therefore, by
which this principle is abstracted, are going on extensively within the
globe cannot be denied; and hence Dr. Daubeny conceives that any
theory which attempts to account for volcanic action without taking
notice of so essential a phenomenon, ought to be regarded as imperfect
and unsatisfactory.—Jameson’s Journal.

Dr. Daubeny, in a note to the preceding Memoir, adds: * that with
regard to the precise nature of the chemical processes which give birth
to volcanoes, he has always studiously distinguished between the degree
of probability belonging to that part of the hypothesis in guestion
which asserts the fact of the general absorption of oxygen gas through-
out the interior of the globe, and that which undertakes to explain the
latter phenomena, by supposing certain bodies, capable at once of de-
composing water, and of combining with its oxygen without elimina-
ting a volatile product, to exist in the spots at which the action
originates. Whatever difficulty there may be in imagining the earthy
and alkaline metalloids to exist among the number of these bodies, that
difficulty will, at least, not be enhanced by supposing them to be as
generally distributed as the phenomena themselves appear to warrant
us in supposing. If it be once granted, that potassium and soda con-
tribute, by their combustion, to feed the fires that glow between
Vesuvius and Etna, there seems no reason why we should refuse to
believe that the same substances may be present, wherever the most
waters or earthquakes indicate a similar train of phenomena.—Janze-
son’s Journal, No. 53 ; abridged.

CHEMICAL POWERS OF LIGHT.

M. EpMuNp BEcQUEREL has communicated to the French Aca-
demy of Sciences some important investigations on the Chemical
Powers of Solar Light, which will probably lead to new and valuable
results. It has been long known that light has the power of variously
affecting certain chemical compounds ; sometimes causing combination
between two elements, and in other cases effecting the decomposition
of compound substances ; and it has been found that, when a pencil of
light is decomposed by passing through a prism of glass, those rays
which possess this power are differently refracted from the coloured
rays; and hence the existence of peculiar rays, to which the name of
chemical rays is given, has been deduced. The chief difficulty in ex-
periments on these rays has been the slow nature of the actions caused,
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and the difficulty of appreciating them. M. Becquerel has overcome
these sources of uncertainty, and is enabled to study the chemical .
power of light with ease, and measure the effects produced with con-
siderable accuracy. The manner in which this is done is very simple.*’
Two liquids of different densities, but both conductors of electricity,
and of such a nature as to act chemically upon each other when ex-.
posed to the influence of solar light, are selected; and a portion of
both is put into a cylindrical vessel blackened on the exterior. A
plate of platinum is placed in the denser of the two fluids, and another
similar plate is also immersed in the lighter liquid ; these plates being
then connected by means of platinum wires with the two terminations -
of a very delicate galvanometer, the apparatus is complete. If when
thus arranged, a ray of light is suffered to pass through the mass of
fluid, it causes chemical action to take place at the surface of contact
between the two liquids, and a current of electricity which this sets in
circulation is immediately rendered evident by the galvanometer. As
the angle of deflection of the galvanometer indicates the power of
the electric current, and as that is in exact proportion to the chemical
action which originates it, it is evident that this arrangement gives an
accurate measure of the power of the chemical rays of light, at different
times, from different sources, and under various circumstances. M.
Becquerel details some experiments on the quantity of these chemical
rays, which is intercepted when a ray of light is made to pass through
screens of different substances, such as rock ecrystal, mica, and vari-
ously coloured glasses; and states that he is still engaged in experi-
menting on the subject.—Atheneum.

COLOURED FILMS PRODUCED BY ELECTRO-CHEMICAL AGENCY AND
BY HEAT.

Mr. WARINGTON has communicated to the Philosophical Maga-
zine, No. 100, a paper upon this interesting inquiry, which is in-
tended as a reply to a memoir by the late Prof. Nobili on the subject ;
the translation of which appeared in the Scientific Memoirs, vol. i.,
P. 94, under thetitle ofa “ Memoir on Colours in general, and parti-
cularly on a new Chromatic Scale deduced from Metallochromy, for
scientific and practical purposes.”

We have not space for the details, but quote the summary of this
valuable contribution. The author infers : 1st, that the appearances
called electro-chemical are not films of oxygen and acid, but lead in a
high state of oxidation, thrown down on the surface of the metal by
means of a voltaic combination acting through a medium formed by a
solution of acetate of lead; 2ndly, that these colours owe their varied
tints to the varying thickness of the precipitated film, and that the
light is reflected through them from the polished surface of the me-
tallic below; 3rdly, that the colours produced on the surface of metals
by the application of heat are owing to the formation of thin films of
oxide on the metal, in consequence of exposure to the air during the
process ; that this does not involve the necessity of any one oxide being
always formed, asthis must vary according to the affinity of the
metal used for oxygen, under the influence of a raised temperature ;
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‘4thly, that the opacity of the metal is not in the slightest degree an
argument against the transparency of the oxide; and we have, both in
nature and art, numerous cases which place this question beyond a
doubt; 5thly, that we can produce analogous appearances by substi-
tuting other elements for oxygen, such as iodine, chlorine, bromine,
sulphur, phosphorus, carbon, &e.

COLOUR OF BLOOD DURING COAGULATION.

Dg. P. K. NEWBIGGING, in a paper read before the Royal Society of
Edinburgh, on April 15, describes certain anomalous appearances
presented by venous blood when left in contact with coloured porcelain.
When blood drawn from a vein is either allowed to coagulate in a
porcelain cup, or after coagulation is left in it for some hours, the dark
purple tint, characteristic of venous blood, is found to be altered to the
bright arterial hue, wherever it was in contact with any elevated degree
of the green colour, which is communicated by means of the protoxide
of chrome ; and in one instance only, the same effect was produced by
a device of a crimson tint. The author cannot refer this effect to the
porcelain being of raised pattern, adhesion of oxygen to its surface, or
to any peculiar change of the molecules of the blood: he, therefore,
merely records the fact, adding that “ the change of colour which takes
place seems identical with the florid hue occasioned by arterialization
of the blood fromn ordinary causes.”’— Jameson’s Journal.

VINOUS FERMENTATION.

ON June 6 was read to the Royal Society a series of ¢ Experiments
on the Chemical Constitution of several bodies which undergo the
Vinous Fermentation, and on certain results of the Chemical Action :”
by R. Rigg, Esq. The special object of this paper is to show, lst,
that sugar is not constituted of carbon and water only; 2dly, that
during the vinous fermentation, water is decomposed; 3dly, that
neither pure carbonic acid nor alcohol, in the common acceptation of
the term, is the product of this chemical action; and, 4thly, that
fermented liquors owe some of their valuable qualities to peculiar
products formed during fermentation. These views are confirmed, not
merely by direct experiments, but likewise by other changes which
fermented liquors undergo on being kept under circumstances favour-
able for farther chemical action; and the author having proved the
existence of a compound of carbon, hydrogen, and nitrogen, and shown
that water is decomposed during its formation, he thinks we are enabled
to account for many other changes which occur during the decomposition
of vegetable matter and the growth of plants: whence he proceeds to
show that evid of the pre of such a compound as the above in
fermented liquors is afforded by the changes which take place in con-
sequence of keeping them, In accounting for many of the phenomena
of the vinous fermentation, the small excess of oxygen found in all
these compounds, which undergo this chemical action, is an essential
and indispensable circumstance; a conclusion which is corroborated
both by the formation of these new compounds which have been
described, and by the generation of the acetic, tartaric, or oxalic acid
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which is found in fermented liquors at all times, and in quantities
varying according to the situations under which these fluids have been
kept.—Atheneum ; abridged. )

DR. URE ON THE ELASTIC FORCE AND DENSITY OF STEAM.

THE specific gravity of vapours of different substances is a subject
of modern investigation, for which we are primarily indebted to
M. Gay-Lussac, whose experimental process consists in measuring
the volume of vapour, furnished by a given weight of liquid. Having
weighed a globule of glass, like the bulb of a large thermometer, he
then filled it, by heating the bulb, and plunging the point of its capil-
lary tube in the liquid to be vapourized, repeating the heating and im-
mersion till it was entirely full. In this state, it was slightly heated,
to expel a drop of liquid from the point, which was then hermetically
sealed by the flame of a blow-pipe. The bulb was next introduced
into a graduated bell-jar, about a foot long, and two inches in diameter,
filled with, and inverted in, mercury, contained in a cast-iron trough.
This jar was enclosed within a glass cylinder, open at top and bottom,
the space between the two being filled with water or oil, whose hydro-
static pressure was supported by the subjacent column of mercury.
The trough or pan, with these cylinders, was placed over a little fur-
nace, whereby it was progressively raised to any desired degree of tem-
perature. Eventually, the liquid became sufficiently hot to generate
vapour, of such tension as to burst the thin glass bulb. In the case
of water, he continued to heat the apparatus till the water contained
between the two cylinders entered into steady ebullition; at which in-
stant he measured the space occupied by the steam, noting the height
of the mercury in the bell above the level of the bath; by deducting .
which height from that of the barometer placed in the same apartmment,
he found the pressure of the internal vapour. He afterwards reduced
by calculation the length of the volume of mercury to what it would be
at the temperature of melting ice; and made the small correction due
to the volume of liquid between the cylinders. ‘

In this research, we must take care that the whole of the liquid of ,
the bulb be reduced into vapour, otherwise we shall fall into great
errors. This circumstance would occur, were more liquid introduced
into the bulb  than would fill the whole space in the bell-jar at the
given temperature:

That the densities of vapours vary proportionally with the pressures
has also been experimentally determined ; or, in other words, vapours
when reduced by calculation to the same standard temperature are
proportional to the elastic forces. Upon this principle, the column
entitled specific gravity of steam, in a certain table, has been con-
structed ; and the column entitled number of cubic feet of steam
from one pound of water, has been computed from the preceding
column, and the known weight of a cubic foot of water. One volume
of water at 32° produces 1694 volumes of steam, at the temperature of
212° Fahr.,, and a pressure of 29°912 inches of mercury. The number
0:000589, given as the specific gravity of such steam, is obtsined by
dividing 1000 by 1698, on the supposition that one volume of water
produces 1698 volumes of ordinary steam.— Literary Gazette.
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COMPRESSION OF ATMOSPHERIC AIR.

M. SAvERESSE has patented an application and method of speedily
compressing atmospheric air to 1501b. on the square inch, by means
of chemical action, and very little labour. He has sugcessfully applied
his invention to the manufacture of ginger-beer and soda-water, which
he can produce perfectly in 15 minutes; the material heing bottled
and corked up with great speed and economy at the same time by
means of an apparatus attached to the machine. This counsists of a
globular generator, from which ascends a cylindrical tube, in which the
soda-water or ginger-beer is placed ; the air, by ascent, carries the
latter from thence into a small vertical cylinder, where the gas is
purified ; and thence is carried to the large cylinder, which is placed
on a swivel, in order to more perfectly mix the liquid with the gas;
from whence it is bottled off— Railway Magazine.

RESPIRATION OF DETERIORATED ATMOSPHERES.

Mgr. C. T. CoaTHUPE has detailed to the British Association the
results of a series of experiments on the Respiration of Deteriorated
Atmospheres, which he had instituted to determine whether the inju-
rious effects which have followed the respiration of charcoal vapours
had depended on carbonic acid, as was generally thought, or on the
specific agency of some other volatile product. The volatile products
‘of the combination of charcoal he stated to be as follows :—

Carbonatc of Ammonig,
Hydrochlorate of Ammonia,
Sulphate of Ammonia,
Volatile Empyreumatic Oil,
Carbonic Adid Gas,
Carbonic Oxide,

Oxygen,

Nitrogen,

Aqueous Vapour.

From a number of experiments on the elimination of carbonic acid
during respiration, he arrived at the following results :—that 266°666
cubic feet of atmospheric air pass through the lungs of an adult in
twenty-four hours, of which 10'666 are converted into carbonic acid,
yielding 5'45 ounces of carbon, or 124:628 pounds annually, which
will give a total of 147,070 tons of carbon as the annual product of the
inhabitants of Great Britain and Ireland! The average amount of
carbonic air found in atmospheric air in which animals had expired was
found to be, for warm-blooded animals, 12+75 per cent., for the cold-
blooded animals, 13°116 per cent. When the animals were removed,
on becoming comatose, the average amount of carbonic acid was found
to be 10-42 per cent. On confining a taper until its extinction, the
quantity of carbonic acid found was 3046 per cent. From hence it
would appear that an atmosphere that has ceased to support combus-
tion can support animal life for some time, which Mr. Coathupe
proved by direct experiment.—Athenzum.

. POISONING BY CHARCOAL.
DRr. GoLpiNG BIrp has read to the British Association a series of
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¢ Observations on Poisoning by the Vapours of burning Charcoal.”
An opinion has been held, that the vapours of carbonic acid were more
injurious when produced by the combustion of coal and charcoal, than
from any other source, on account of the admixture of light carburetted
hydrogen gas. This opinion he dissented from, as it was well known
that, in coal-mines, the fire-damp, as this gas was called, was inhaled
with perfect impunity. To ascertain the modus agendi of the gas.
when inhaled, he made numerous experiments, by immersing animals
in different mixtures of it and atmospheric air, as well as in the pure
gas. In the latter case, the animals died asphyxiated, as when im-
mersed in water or mercury, the spasm of the glottis preventing any
portion of it from being inhaled. If not more than 25 per cent. be
present, then respiration will go on, and its true poisonous effects take
place. As to the amount of this gas necessary to produce fatal
effects, Dr. Bird found that, as a general rule, any quantity above 33
per cent. was capable of producing death. Two opinions prevailed on
the nature of these properties: the first was, that the gas acted nega-
tively, as pure nitrogen or hydrogen is known to do, by preventing the
due supply of oxygen. To test this opinion, was fofmed a mixture con-
taining twenty-one parts of oxygen, and seventy-nine of carbonic acid,
and death followed instantly from immersion in it; whilst the same
result followed when the proportions were reversed, although a taper
burned brilliantly in the latter combination; showing, that the burning
of a light in any suspected situation is not always a safe test of the
absence of danger. The second opinion is, that this gas, when re-
spired, exerts a specific poisonous action on the nervous system. This
latter Dr. Bird adopts, from various considerations drawn from his
direct experiments, and from the symptoms observed in numerous
cases.—Athenaum.

GAS FROM GRAPES.

AN interesting experiment has been made at Bourdeaux, on the
husks of grapes, when pressed, and the lees of the wine, in order to
show their use for the purposes of lighting. A pound of the dried
husks put into a red-hot retort, gave, in seven minutes, 200 litres of
gas, which burnt with an intense light, and free from smoke or smell,
A second experiment with the dried lees was equally satisfactory.

NEW MODE OF PREPARING CARBURETTED HYDROGEN GAS.
THis invention has gained for M. Selligue the premium of 2000
franes proposed by the Société d’Encouragement of Paris. It consists
in obtaining pure hydrogen by decomposing water by means of incan~
descent charcoal, and then carburizing it by mixture during the simul-
taneous decomposition of another liquid substance, rich in carbon and
hydrogen. Among all known substances, that which appears to
answer best is the oil of schist (I'huile de schiste).

The furnace is composed, 1st, of three vertical retorts, communi-
cating, so as to form only one. In a double furnace, there will be six
retorts. These are all open at hoth ends, but closed below by sliding
stoppers, (‘couvercles rodes ), so that simple eontact and the least pres-
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sure are sufficient to shut them firmly. The top of each retort is closed
by a head fixed by keyed gudgeons and iron cement. Each head
bears itself a stopper, or cover, like those below.

The first retort into which steam is introduced through a tube com-

- municates below, by a tube twice bent, with the second, which connects
at top with the third by a similar tube ; and this third retort has, below,
a vertical tube with branches, by which the gas is conducted to a
refrigerator, and therice to the gasometer. This tube dips into a
trough of water, to serve as a hydraulic closure. The third retort bears
at top a funnel syphon, through which the carburizing substances are
introduced. 2nd, Two horizontal tubes, placed in the sides of the
vault, serve as boilers to vapourize the water; each communicates at
one end with the first retort by an arched tube, and to the other end is
attached a funnel syphon, by which the boiler is supplied with water.
3rd, Two furnaces. 4th, A chimney in four parts, uniting at first into
two, and then into one, in order to regulate the fire with greater ease.

Operation.—Having filled with charcoal the first two retorts in each
of the (double) furnaces, and suspended chains in the two last, in order
to increase the surface, the fire is lighted ; and when the retorts have
attained a cherry red heat, a gentle flow of water and oil is made
through the syphons. The water falling into the boilers is instantly
evaporated, passes into the first retort, then into the second, where it
is deprived of its oxygen; and, reaching the third, the hydrogen alone
mingles with and carries along the carbonated hydrogen simultaneously
formed from the oil in the last retorts.

The united gases then issue from the lower end of the third retort,
and press off through the branches, while the more volatile matters are
deposited in the reservoir of water.—Annales des Mines; Mech )
Muagazine.

GAS PRODUCED BY A NEW PROCESS.

AN experiment in Gas-lighting by the Comte de Val Marino has
been made in the presence of several scientific gentlemen. A small
gasometer was erected for the purpose, which was connected by tubes
with a furnace built of brick, and containing three retorts, one of which
was supplied with water from a syphon; another was filled with tar; and
both, l_)eing decomposed in the third retort, formed the sole materials
by which the gas was produced. The principal agent employed to
produce the gas was common water combined with tar; but, according
to the theory of the inventor of this new species of gas, any sort of
bituminous or fatty matter would answer the purpose equally as well as
pitch or tar. After the lapse of about half an hour employed in the
experiment, the gas was turned into the burners, and a pure and
powerful light was produced, perfectly free from smoke or any
l:mpleasant smell. The purity and intenseness of the lame were tested
in a very satisfactory manner. The great advantage of this sort of gas
over that produced from coal consists, it was said, in the cheapness of
the materials employed in its production, the facility with which it is
manufactured, and the perfection to which it is at once brought, without
the necessity of its undergoing the tedious and expensive process of
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c_ondenution and purification ; for, in this instance, as soon as the pre-
liminaries were completed, the light was produced in a perfect state
within a few feet of the gasometer; which, although of inferior size, was
8aid to be capable of affording light for 10 hours to at least 500 lamps
or burners. It was also stated, that 1,000 cubic feet of gas manufac-
tured by this process could be supplied to the public for about one-
third the price now charged by the coal-gas companies: and it was
said to be equally available for domestic use, and more safe than the
common gas, inasmuch as small gasometers might at a trifling expense
be fixed at the back of grates in private dwellings, from which the gas
could be conveyed in India-rubber bags to any part of the house,
thereby preventing the many accidents which oceur hy the use of tubes
and pipes. The Comte de Val Marino has taken out a patent for his
discovery, and he has improved upon the burners now in use, so as to
render the light produced more pure and intense. For this improve-
ment heis also secured by a patent.— Times ; ubridged.

MINERAL SPRING IN NEW SOUTH WALES.

Dr. F. Luorsky has described in the Philosophical Magazine
a Spring situated on the Menero Downs, 300 miles from Sydney, and
skirting the Australian Alps on their eastern side. The formation
about the spring is calcareous, and the immediate neighbourhood of it
is formed by an extensive level of travertine, just like that with which
the plains of Romagna are covered. The spring formed (after having
been enlarged by Dr. Lhotsky), an aperture of 3 feet in diameter, and
the water of a nearly constant temperature of 50° Fahr., with the air
at a temperature of 98°. The water is perfectly clear, and only
disturbed by the continued evolution of carbonic acid gas, with a large
quantity of which the water is saturated. This having been subjected
to evaporation, yields a salt, which Prof. Daubeny describes as containing
muriates, calcareous earth in combination with carbonic acid, a trace
of magnesia, and iron. The salt which effloresces upon the travertine
level near the spring, contains carbonate of lime, common salt, a little
sulphate of soda, and some peroxide of iron. The water has the taste
of Seltzer water.

BRINE SPRING IN BAVARIA.

Pror. FoRBESs, in a paper read to the Boyal Society of Edinburgh,
on January 7th, gives the following details of the produce of an Inter-
mitting Brine Spring discharging Carbonic Acid Gas, near Kissengen,
in Bavaria.

The mineral discharge of the spring consists of from 35 to 40
Bavarian cubic feet per minute. The gas consists, according to
Kastner, of almost pure carbonic acid, with a trace of azote. A pound
of water is combined with 304 French cubic inches of gas: but this
gives no idea of the quantity which is evolved wholly uncombined.
The specific gravity of the water varies from 1:064 to 1030 ; and the
solid matterin 1000 grains of water compared with that of sea-water by
Dr. Murray, (sp. gr. about 1,028, are, Kissengen, 22-37230 gr. ; sea-
water, 30°309 gr.; carbonic acid in the Kissengen water, 2:06380
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grains. The brine is converted into salt by evaporation on artificial
hedges of blackthorn, 25 feet high, and 31 feet thick; of which there
are two rows, extending beneath sheds 6262} feet, or nearly a mile and
a quarter in lefigth. After 6 falls in the process, the brine contains
174 per cent. of salt, instead of- 2. From 2,600 to 2,800 cwt.
of salt are thus extracted from the brine, or even 3,000. What
a vast charge of water the atmosphere has carried off by this easy
process! By the analysis, we see that 14 grains of muriate of soda are
combined with 976 or water, or 70 times its weight; hence, besides all
loss in manufacturing, 210 millions of pounds of water are annually
disposed of ; and since the brine is seven times stronger after sponta-
neous evaporation than before, (rising from 2% to 174 per cent.), six-
sevenths of the water are driven off during this process. Hence, during
that part of the year in which the manufacture continues, (for, during
many winter months the frost renders it impossible,) the atmosphere
actually absorbs 180 millions of pounds of water in the form of invisible
vapour. The volume of this is three millions of cubic feet in round
numbers, a quantity which, if uniformly distributed over the area of
the thorny stacks through which it percolates, would reach the asto-
nishing depth of 68% feet, or more than twice and a half that of the
thorns themselves.— Abridged from Jameson’s Journal.
ANALYSIS OF HAILSTONES.

M. GIRARDIN, in a letter to M. Arago, read at the French Academy
of Sciences, on April 22, gives the result of his analysis of hailstones
collected by him in the preceding February. The hailstones were first
put into a bottle, washed with distilled water, and weighed 500 grains ;
the hail readily dissolved, and the liquid resembled water into which a
few drops of milk had been let fall; it was turbid and whitish. Gra-
dually there were formed in it a considerable number of white and very
light flocks, which soon became one cloudy mass, and deposited at the
bottom of the vessel. Next morning the liquor was perfectly limpid.

M. Girardin then details some beautiful experiments with the hail-
water, the re-agents employed by him being nitrate of silver, oxalate of
ammonia, nitrate of barytes, and nitric acid. It follows, that the hail-
stones so examined contained a considerable portion of organized and
azotized matter, a sensible quantity of lime and sulphuric acid, but no
sensible trace of ammonia.

Several chemists have dirécted their attention to the existence of an
organic substance and saline matters in the atmosphere. Their experi-
ments have proved that rain, in falling through the atmosphere, carries
with it in solution, into the earth, ammoniacal salts, calcareous salts,
and a fleecy matter, which is, without doubt, the origin of the deleterious

rinciples which are designated by the term miasmata. Hitherto,
owever, no one has stated the existence of this organic matter in hail-
stones.—Journal de Pharmacie ; Philos. Mag.

METEORIC IRON.
Pror. SHEPHERD, of South Carolina, has detailed to the British
Association an analysis of Meteoric Iron, in which he has detected new
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elements, viz., chlorine and silicon. There were also exhibited some
specimens of native terrestrial iron, the existence of which had been
doubted. One had been found in Connecticut, and another in Penn-
sylvania. The latter was arseniuretted native iron. No traces of
nickel or cobalt could be detected in either.

CONSTITUTION OF RESINS.

Mr. F. W. JounsTON has submitted to the Royal Society three
papers on this inquiry, with tabulated results of chemical examinations.
The author’s general conclusions are the following :

1. Many of the resins may be represented by formule, exhibiting
their elementary constitution, and the weight of their equivalents, in
which 40 C is a constant quantity.

2. There appear to be groups, in which the equivalents, both of
carbon and hydrogen, are constant, the oxygen only varying; and
others, in which the hydrogen alone varies, the two other elements
being constant. ‘

In the third part of the same series of investigations, the author
examines the constitution of the resin of Sandarach, of commerce,
which he finds to consist of three different kinds of resin, all of which
possess acid properties. Inlike manner, he finds that the resin of the
pinus abies, or spruce fir, commonly called Thus, or ordinary Frank-
incense, consists of two acid resins; the one easily soluble in alcohol,
the other sparingly soluble in that menstruum. The gum resin oliba-
num, of commerce, was found to consist of a mixture of at least two
gum resins, the resinous ingredient of each of which differs from that
of the other in composition and properties.—.4thenaum.

NEW RESIN,

ON April 20, Mr. Solly read to the Asiatic Society, an account of
a New Resin, for specimens of which he was indebted to Dr. Babing-
ton. He stated that it was wholly unknown in this country; and the
only author he was acquainted with by whom it had been mentioned
was Dr. Ainslie, who, in his Muleria Medica of Hindostan, described
it as a substance similar to myrrh, and employed in native medicine,
under the name of Cumbi Gum. Mr. Solly described, at length, its

roperties and nature, and the difference between it and gum myrrh.

e stated that it was a resin, and not a gum-resin, and dissimilar to all
the resins now known. In the state in which it had been brought
over, it was mixed up with a considerable quantity of impurities,
amounting to nearly 17 per cent. When purified, it was of a deep
amber colour, brittle, easily fusible, and combustible ; easily soluble in
alcohol, and insoluble in water and caustic potassa. From the virtues
attributed to it in India for various purposes, and, amongst others, in
several diseases of cattle, he thought it reasonable to expect consider-
able medicinal powers, and stated that experiments on its properties
were in progress. ‘

RESIN OF BENZOIN.
M. BErzEL1US has asserted that the Resin of Benzoin, on distilla-
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tion, furnishes an oil, which, like that of bitter almonds, is, by long
contact with the air, converted into Benzoic acid. Since then, M.
Frenéy has shown that this oil is changed into Benzoic acid under
the influence of potass. M. Auguste Cahours has been making far-
ther experiments, with the following results: in a pure state this oil
is limpid, colourless, a little soluble in water, to which it communi-
cates its odour and its flavour: it is soluble in alcohol and ether in
every proportion; its odour is sweet and aromatic, its flavour acrid and
burning, its specific gravity greater than that of water, and it boils at
about 205°.— Athenaum.

BORING ROCKS BY CHEMICAL AGENCY.

M. Pripeaux has found that a stream of hydrogen oxygen gas ap-
plied to a piece of granite soon produced heat; and that, on the appli-
cation of cold water, the stone became soft and yielded to the tool.
The oxygen might be superseded by common air from a pair of double
bellows ; and the common coal gas would be found better than hydro-
gen, because it contained more inflammable matter in a given space ;
and it might be procured from any neighbouring gas-works, and con-
veyed down into a mine in a copper vessel. If oxygen gas should
be found absolutely necessary, nothing was easier to procure where
there was a steam-engine ; they had only to get a little iron retort, and,
in a county like Cornwall, abounding with manganese, they need never
be at a loss for oxygen gas. He did not, however, suppose, in the
present state of underground management in our mines, this plan
would be adopted; but he was of opinion, should the Mining School
be continued for two or three years, there would soon be many young
men ready to carry it into effect.— Proceedings of the Royal Corn-
wall Polytechnic Society.

ALKALINE AND EARTHY BODIES IN PLANTS.

ON March 14, was read to the Royal Society a paper by Robert
Rigg, Esq., to show that the solid materials which compose the resi-
dual matter in the analysis of vegetable substances, and which consist
of alkaline and earthy bodies, are actually formed during the process
of fermentation ; whether that process be artificially excited, by the ad-
dition of a small quantity of ycast to fermentable mixtures, or takes
plaqq naturally in the course of vegetation, or of spontaneous decom-
position. His experiments also show this formation of alkaline and
earthy bodies to be always preceded by the absorption of carbonic acid,
whether such acid be naturally formed or artificially supplied. This
combination takes place to a greater extent during the night than in
the day; and in general, the absorption of carbonic acid by the soil is
greater in proportion as it is more abundantly produced by the pro-
cesses of vegetation; and, conversely, it is the least when plants de-
eompose this gas, appropriating its basis to purposes of their own
system. Hence Mr. Rigg conceives there to be established in nature,
a remarkable compensating provision, which regulates the quantity of
carbonic acid in the atmosphere, and renders its proportion constant.—
Proc. Royal Soc. ; Philos. Mag.



160 YEAR-BOOK OF FACTS.

GRADUATING GLASS TUBES.

Mr. C. T. CoaTHUPE has detailed to the British Association
an improved method of Graduating Glass Tubes for Eudiometrical
Purposes. His apparatus for this purpose consists of a truly-bored
eylindrieal tube of iron, into which an iron piston is accurately fitted.
Upon the rod of this piston a screw is cut, with a good pair of dyes,
throughout its entire length. The rod is then filed of a triangular form,
leaving sufficient of the threads of the screw at the rounded angles
for an iron nut to traverse with security and freedom. To the
upper extremity of this iron cylinder, a cap of the same metal is
screwed, and into this cap is screwed an iron stop-cock. To the
stop-cock is attached a glass graduated measure, with a narrow lip,
by mcans of an iron connecting socket. Near the opposite ex-
tremity of the cylinder, an iron diaphragm, of about a quarter of
an inch in thickness, is inserted, and is fastened in its place by a side
screw or pin; and through this diaphragm a triangular-shaped hole is
made, through which the piston-rod can slide easily up and down, but
without lateral shake. Below the diaphragm, and at the extremity of
the cylinder, the nut is inserted, whose action propels or retracts the
piston without the possibility of the piston itself deviating from a right
line. This nut enters the cylinder to the depth of about half an inch;
and around the entering part a deep groove, in the form of the letter
V, is turned ; into which the pointed ends of three steel scrcws enter
through the exterior of the eylinder at equal distances, in such a man-
ner that the nut can be revolved freely, but cannot be otherwise dis-
placed. From the entering part of the nut a projecting portion forms
a shoulder, which is graduated in equal parts: which projecting portion
may be of any diameter greater than that of the cylinder. On the ex-
terior of the cylinder an index is fixed, by means of which any number
of revolutions of the nut, or any number of equal parts of a revolu.
tion, can be ascertained.

To prepare this instrument for use, the piston is to be retracted tc
its lowest position, and the cylinder is to be filled with mercury
(without air bubbles,) by pouring a sufficient quantity of this meta
into the graduating glass that is attached to the stop-cock, and turnin;
the plug for its admission within the cylinder. If, when the cylinde
is full, and while some mercury still remains within the graduate
glass measure, we turn back the plug of the cock, we get the air-wa'
of the plug filled with mercury: and by pouring off the superfluit;
we have the instrument in a proper state to commence graduating an
tube for laboratory purposes. Thus, if the tube to be graduated b
about one-third of an inch in diameter, and we open the communicatic
between the cylinder and the measure, and propel the piston by or
whole turn of the nut, and then close the communication between t}
cylinder and the measure, by turning the plug of the cock,—~we ha
within the measure a quantity of mercury, which, when poured in
the tube to be graduated, will give a tolerably long space for the fii
division; and such similar spaces may be respectively marked, by x
peating the process until the whole tube be divided.
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CHEMICAL ABACUS. .
Dr. Reip, of Edinburgh, has found this apparatus qseft}l in intro-
ducing his pupils to a precise knowledge of the constitution of the
more important chemical compounds. It consists of a frame of wood,
across which wires are placed, and upon which beads are strung, as in
the instrument employed by Chinese clerks, and to be seen in most
- museums. Each wire corresponds to a chemical element, and the
beads to atoms; while the names of the elements are placed on the
frame at the extremities of the wires. Dr. Daubeny has suggested an
improvement of this instrument, by having the beads of different colours
to correspond to the different elements. [The Chemical Abacus may
now be seen at most of the philosophical instrument-makers’ in the
metropolis. ]

MODE OF ANALYZING GERMAN SILVER. BY J. C.BOOTH.
THE following method of analysis may be successfully practised by
any ore who possesses a little chemical knowledge. A small piece of
about 20 grains is dissolved in nitro-muriatic acid with the assistance
of a gentle heat, by which means the metals will be converted into
chlorides. If the solution be filtered through a small paper-filter, and
a white powder remain after washing with water, it is the chloride
of silver, the presence of which metal in the compound is accidental
and scarcely appreciable. The acidulated solution is then treated with
sulphuretted hydrogen, which separates copper and a little arsenic.
The sulphuret of copper is collected on a filter, treated with nitric
acid in a gentle heat, till the sulphur appears whitish, then filtered,
brought to boiling, precipitated with caustic potass, filtered, and
weighed. 100 parts of this precipitate contain 79'83 of metallic
copper. To the solution after filtering off the sulphuret of copper, a
little nitric acid is added, and the whole heated in order to convert the
protoxide into the peroxide of iron. Muriate of ammonia is then
added to the same, and a small excess of ammonia, which precipitates
only the peroxide of iron. This may be collected on a filter and
weighed : 100 parts of it contain 69:34 of metallic iron. The solution
is now to be treated with carbonate of soda, and evaporated to dryness ;
the dry mass is treated with hot water, and the residue washed and
dried. This powder, consisting of carbonate of zinc and nickel, is mixed
with half its weight of saltpetre, and ignited until the whole is nearly
dry. It is transferred to a filter after being powdered in a small
mortar, and is then washed two or three times with pure, but dilute,
nitric acid, which dissolves the oxide of zinc, and leaves the perozide
of nickel. To the zinc solution carbonate of soda is added, the whole
evaporated to dryness, treated with hot water, and the remainder after
bging dried and ignited is weighed : 100 parts contain 80°13 metallic
zine. The peroxide of nickel is dissolved in hydro-chloric acid, pre-
vipitated by caustic potassa, filtered off and weighed: 100 parts of it
~ontain 78:71 metallic nickel. ’

The separation of nickel and zinc is ever attended with difficulty
nd some uncertainty, but it is rendered much more simple by the
‘nethod above proposed, and which is not more inaccurate than others

M
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in use. Before weighing any of the above oxides, it it decidedly pre-
ferable to burn the filter after shaking off as much of the substance as
possible into a platinum erucible ; to add the ashes, and then subtract
their weight from that of the oxide.— Frank. Jour. ; Mech. Mag.
NEW METHOD OF DETERMINING THE CARBON CONTAINED
IN CAST-IRON AND STEEL.

TaxE five grains of cast-iron, reduced to filings when the cast-iron
is soft, or pulverized in a mortar when it is brittle; and mix it with
sixty to eighty grains of chromate of lead, melted previously. Take
away about a third or fourth of this mixture, and put it aside. To the
remainder add five grains of chlorate of potass, which contain the
quantity of oxygen required to change the iron into peroxide ; after-
wards introduce the threefold mixture into a tube of glass, similar to
those for organic analyses, but which may be much shorter. Add to
this the portion of the mixture of cast-iron and chromate of lead,
which had been put aside. Lastly, adapt to the tube the common
Liebig apparatus, for the analysis of organic substances. The portion
of the tube containing the mixture without chlorate is heated ; and when
it is red hot, hegin to heat that part which contains the chlorate, and the
fire thus is advanced successively, in proportion as the disengagement
of gas diminishes. The cast-iron at first burns completely by the
oxygen of the chromate, and only a small quantity of this gas escapes
through the tube. Afterwards, the temperature becoming higher,
combustion is finished by the chromate of lead, which, in melting, .
oxidates the last portions of cast-iron. It is convenient to envelop
the tube with a sheet of copper, because at the end it is necessary to
heat it very strongly in order to obtain a complete fusion of the chro-
mate. The oxidation of the cast-iron is complete, as you may assure
yourself by grinding, after the combustion, the matter contained in the
tube—not a particle of matter remaining which is attracted by the
loadstone. The analysis is so easy that the whole proceeding is
finished in less than half an hour. Of the perfect concordance of the
results we may judge from the three following analyses, made on the
same grey cast-iron obtained by the hot air process :—

1. Five grains have produced 0'582 of carbonic acid.

2, Five ditto ditto 0°585 ditto.

3, Five ditto ditto 0°588 ditto,

Carbon, therefore, 1st, 3'22 ; 2nd, 8'23; 8rd, 8°25.
‘When the cast-iron contains sulphur, not a trace of sulphuric acid is
disengaged, all the sulphur remaining in the tube in the state of sul-
phate of lead. With the chromate of lead alone not all the carbon is
obtained ; the chromate, by losing much oxygen, becomes less fusible,
and the oxidation penetrates with difficulty to the centre of the grains
of a somewhat thick cast-iron.—Annales de Chimie.

. TO ASSAY GOLD.

TAKE 6 grains of the gold, and place it in a small crucible, with 15
grains of silver, and from 8 to 12 grains of chloride of silver, ac-
cording to the supposed impurity of the gold ; lastly, add 50 grains of
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éommon salt, (chloride of sodium,) reduced to a fine powder, so as to
prevent decrepitation ; fuse the whole together for five minutes, and
allow it to become cold ; then take out the metallic button, beat it
into a thin plate, and subject it to the action of dilute nitric acid, as in
the ordinary mode of parting. By this plan, the tedious process of
cupellation~is avoided, the lower metals being wholly removed by the
chlorine of the chloride of silver, and their place supplied by pure
silver.—Mr. L. Thompson ; Philos. Mag.

SEPARATION OF LIME AND MAGNESIA.

M. DOBEREINER observes : if anhydrous chloride of magnesium be
heated in the air, it absorbs oxygen and gives off chlorine. This de-
composition, i. e., the conversion of chloride of magnesium into mag-
nesia, is more quick and complete when chlorate of potash is used
instead of air as an oxidizing agent. This property renders the sepa-
ration of lime and magnesia very easy. A mixture or compound of
these two bodies, dolomite, for example, is to be dissolved in hydro-
chloric acid ; evaporate the solution to dryness, and heat the residue in
a platina capsule, till it ceases to yield hydrochloric acid, when add
gradually to the mass heated to low redness, small portions of chlorate
of potash, till the disengagement of chlorine ceases. The residual
mass will then be a mixture of magnesia, chloride of calcium, and
chloride of potassium, which may be readily separated by treating the
mixture with water, which dissolves the chloride of potassium and of
calcium, while the magnesia is left; from the mixture of chloride of
potassium and of calcium the lime is precipitated by carbonate of
soda.—Journal de Pharm.; Philos. Mag.

Or, dissolve the combined earths in dilute nitric or muriatic acid,
and precipitate the filtered solution by an excess of carbonate of
soda; dry the precipitate, and place it in a coated green glass tube, so
disposed that the whole can be heated to a dull red heat; when red,
pass a current of well-washed chlorine through the tube for a few
minutes: the lime will be converted into chloride of calcium, but the
magnesia remain unacted upon. When the whole is cool, remove the
mass from the tube, and boil it for 2 minute or two in water, filter the
liquid, and wash the insoluble portion, (which is magnesia,) with water,
and precipitate the lime from the mixed liquor by carbonate of soda.
The heat should not exceed a dull red; else the mass may become vi-
trified at the part which touches the tube.— Mr. L. Lewis ; Philos. Mag.

MANUFACTURE OF SODA.

Pror. GrRAHAM hasobserved that, in the history of theuseful applica-
tion of Chemical Science to the Arts, the past year will be memorable
for various improvements connected with the Soda Process. Sulphuric
acid, which is the key to so many important chemical products, had
been chiefly prepared from the sulphur of Sicily; the supply of which
was suddenly much reduced by some fiscal regulations of the Sicilian
government. This has led to the invention of several new processes
for soda, which possess considerable merit as chemical discoveries.
The most interesting is that of M. Gosage, in the neighbourhood of

M2
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Birmingham, for the recovery of the sulphur from soda-water ; which
‘Eomise not only a great saving of material, buta benefit of another
ind, in abating, or entirely removing the nuisance of the escape of
muriatic acid into the atmosphere in the ordinary soda process.—Pro-
ceedings of the British Association.
NEW SAFETY LAMP.

THE BAroN EUGENE DU MESNIL has given to the British Association
a description of a safety-lamp, invented by him in 1834. He stated
that he had presented it to the French government in 1837, and that it
had been now adopted, after a favourable report upon it by M. Ch.
Combes.

This lamp consists of a body of flint glass, defended by a dozen of
iron bars. The air is admitted by two conical tubes, inserted at the:
bottom, which are capped with wire gaunze, and enter by the side of the
flame. The latter rises into a chimney, which has a piece of metal
placed in the form of an arch over its top; the chimney, however, being
quite open. The consequence of this construction is, that a strong
current is constantly passing up the chimney. When carburetted hy-
drogen passes in, the fact is discovered by numerous small explosions,
and the whole glass work is thrown into vibrations, which emit a loud
and shrill sound, which may be heard at a very considerable distance.

Prof. Graham stated, that the novelty in Baron du Mesnil's lamp
was the circumstance of the chimney being quite open. He considered
that the lamp of Davy was left almost perfect by that philosopher, and
that all accidents proceeded from carelessness. He alluded to the de-
leterious effects of the after-damp, or carbonic acid left in the atmo-
sphere of a mine after an explosion, which is believed to occasion often
greater loss of life among the miners than the original explosion, and
often prevented assistance being rendered in case of accidents. In
many cases, it was certain that the oxygen of the air was not exhausted
by the explosion, although, from the presence of 5 or 10 per cent. of
carbonic acid, 1t was rendered irrespirable. The atmosphere might,
therefore, be rendered respirable by withdrawing this carbonic acid, and
he suggested 2 method by which this might be effected. He had found
that a mixture of dry slaked lime and pounded Glauber’s salts, in equal
proportions, has a singular avidity for carbonic acid, and that air might
be purified completely from that deleterious gas, by inhaling it through
a cushion of not more than an inch in thickness, filled with that mix-
ture, which could be done without difficulty. He snggested the use of
an article of this kind by persons who descended into a mine to afford
assistance to the sufferers, after an explosion: indeed, wherever the
safety-lamp was necessary,and the occurrence of an explosion possible,
the possession of this lime-filter would be an additional source of
security.— Proceedings of the British Association.

IMPROVED MANUFACTURE OF PRUSSIAN BLUE.

Tue Gold Isis Medal was last year awarded by the Society of Arts

to Mr. Lewis Thompson, of Lambeth, for the following improved mode

of manufacturing Prussian blue; extracted from the last publication
of the Societv’s 1'ransactions :
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« In the usual mode of manufacturing Prussian blue, the requisite
carbon and nitrogen are obtained by decomposing animal matter in
contact with potash. In this process the potash, being reddced to the
metallic state, causes the formation of cyanogen, in consequence of its
affinity for that substance. The quantity of nitrogen furnished by a
given weight of animal matter is not large, and, in the material em-
ployed by manufacturers, seldom perhaps exceeds 8 per cent.; and
of this small quantity at least one half appears to be dissipated during
the process, thus producing an enormous waste of material, and at the
same time increasing the size of the apparatus. Mr. Thompson con-~
ceiving that the atmosphere might be made to supply, in a very econo-
mical manner, the requisite nitrogen, if allowed to act on a mixture of
carbon and potash under favourable circumstances; the experiment
proved correct ; for the carbonaceous matter employed may be worked
over again many times, and is even improved by each operation. To
produce Prussian blue:

Take of h or b e e e H

g’kt: cindsepri.‘?:uc];als, . . . ; gﬁ ;
iron turnings, . . . . 1 part,
Grind the whole together into a coarse powder, and place it in an open
crucible or other convenient vessel, and expose the whole for half an
hour in an open fire to a full red heat, stirring the mass occasionally.
During the process, little jets of purple flame will be observed to arise
from the surface of the mixture; when these have almost ceased to
appear, which will happen in about the time specified, the whole must
be removed from the fire, and allowed to cool ; water is now to be added,
80 as to dissolve the matter soluble in that fluid, and the black matter
remaining put aside for another operation. The solution, after being
filtered, is to be mixed with one part of copperas, and muriatic acid
added in the usual way to brighten the colour of the precipitate. The
quantity of Prussian blue produced from a given weight of pearlash or
potash is generally about one-fourth of the weight of the pure potash
contained in the salt; but the larger the quantity operated upon at
one time, the larger is the relative produce. Thus six ounces of
pearlash, containing 45 per cent. of alkali, yielded only 295 grains
of Prussian blue, whilst one pound of the same pearlash yielded 1355
g;a.ins, The Prussian blue here spoken of is the pure perferrocyanate
of iron.

“1In this process the potash is decomposed by the iron, producing
potassium, which, being volatile, rises and combines with the carbon of
the coke and with the nitrogen of the atmosphere, the oxygen of which
has been removed by passing through the fire, or by the coke or
cinders. In the mixture, the cyanide of potassium thus formed is
next dissolved in water, and furnishes ferrocyanite of iron on the addi~
tion of sulphate of iron, and muriatic acid.”

WHITE PRUSSIATE OF IRON.

Mr. R. PHILLIPS, in a series of valuable experiments, has proved
the so-called White Prussiate of Iron to be really a combination of
ferrocyanide of potassium, with cyanide of iron, or Prussian blue;
and that this, by the action of water, becomes resolved into these two



166 % YEAR-BOOK. OF FACTS.

salts, of which the ferrocyanide of potassium, being soluble in water,

is removed by washing; and the residual cyanide of iron, or Prussian

blue, presents the ordinary tint of that beautiful pigment.—Froc.

Brit. Assoc. ; Litmé‘;/ Gazette,
REY

-"NEW ACID AND COMPOUND,

Mr. L. PLaYFAIR has described to the British Association the true
constitution of Chlorochromic Acid, and methods of procuring others
of a similar class; together with a new compound ealled Iodosulphuric
Acid. The latter may be obtained by mixing two atomic proportions
of iodine with one equivalent of sulphate of %ead, and subjecting the
mixture to distillation; or, by a more easy method, by sending a
stream of pure sulphurous acid through a solution of iodine in pyroxilic
sylﬁrit to complete saturation. It may be procured from this by dis-
tillation, drying over sulphuric acid, &c. It has a powerful acid taste,
and acts violently on the cuticle, being analogous in composition with
the chlorosulphuric acid of Regnault.—Literary Gazette.

VERATRIC ACID.

ProF. SCHRGTTER has obtained a new and peculiar acid, by treating
the seeds of Cevadilla, in the manner directed by Couerbe, with alcohol
and sulphuric acid, for preparing veratria: add hydrate of lime to the
alcoholic tincture, and distil the alcohol from the filtered liquor. The
water liqguor remaining with the residue on the separated veratria will
then contain the new acid in combination with lime, and it will be
requisite only to supersaturate it with sulphuric acid to separate the
veratric acid, which, if the liquor be su&ciently concentrated, will
crystallize'in a few hours. The crystals are completely purified by
washing them repeatedly with cold water, dissolving them in boiling
alcohol, and treating them with purified animal charcoal. The pro-
perty of subliming is the only one which this new acid has in common
with that which MM. Pelletier and Caventou found in the seeds of
Cevadilla, and which ought not, therefore, to be confounded with the
acid discovered by Schrotter.— Journal de Pharm.; Philosophical
Magazine.

CONVERSION OF CHLORATES.

ON Jan. 24, was read to the Royal Society, a paper “On the Conver-
sion of the Chlorates,” &c., by Mr. Penny. is communication is
insusceptible of analysis: we can only present one or two of the
author’s results. After mentioning the steps by which Mr. Penny
found his equivalents, he gives an account of many experiments with
oxygen, nitrate of potassa, nitrogen, chlorate of soda, nitrate of soda,
and other substances: he points out the discrepancies which exist
between Thomson, Turner, and himself, which appear to be in some
instances considerable. The experiment by which he effected the con-
version of silver into chlorate, presented, for 100 parts of the former,
157441 of the latter; and 100 parts of nitrate presented 84-374 of
chlorate. Oxygen is the only substance on the equivalents of which
chemists are agreed.— Liferary Gazette.
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FLUORIC ACID IN ANIMAL MATTER.

THE existence of fluoric acid as a constituent of human teeth, bones,
and urine, has been acknowledged by chemists generally, since the year
1802 ; when Morichini declared that he had detected it in the teeth,
and that he had been led to this examination by the discovery of fluoride
in fossil ivory. Dr. G. O. Rees has repeated the experiments upon
which the above belief was based by several continental chemists, but
with reversed results, save in the case of fossil ivory, wherein he
detected the fluoride; but he regards this as an extraneous matter
introduced by the partial mineralization of the animal substance: he
is convinced that no such constituent exists in recent ivory, the enamel
of teeth, human bone, or urine; in fact, that fluoride of calcium should
be expunged from the list of the constituents of animal substances.
Dr. Rees attributes the fallacy of the continental chemists to their
experiments being made in apparatus of bad glass, the peculiar action
on which has been erroneously considered to denote the presence of
the acid.—Guy’s Hospital Reports, 1839.

IODINE IN COAL FORMATIONS.

M. Bussy states, that on examining some mineral specimens
obtained from a coal mine in a state of combustion at Commentry,
(Allier,) he ascertained the presence of ammonia and iodine: though,
in some of these specimens, he was afterwards unable to detect the
iodine. The iodine was in the state of hydriodate of ammonia, and the
acid had left the alkali. M. Bussy supposes this element to have
existed in the bowels of the earth in the state of iodide of potassium,
and that it is disengaged in the state of vapour by subterraneous heat.
It is well known that ammonia is one of the constant products of the
distillation of coal; but the presence of iodine in coal formations is a
new fact, worthy of being noticed.— L’Institut.; Philos. Mag.

LANTANE.

A NEW metal has been discovered by M. Mosander while submitting
the cerite of bastnas to fresh examination. The oxide of cerium,
extracted from the cerite by the usual method, contains nearly two-
fifths of its weight of the oxide of the new metal, which but little
changes the properties of the cerium, and lies, as it were, hidden in it.
For this reason, M. Mosander has named it Lantane. Itis prepared
by calcining the nitrate of cerium mixed with nitrate of lantane. The
ceric acid loses its solubility in weak acids, and the oxide of lantane,
which has a strong base, may be extracted by nitric acid diluted with
100 parts of water. This oxide is not to be reduced by potassium, but
the latter separates, from lantanic chloruret, a grey metallic powder,
which oxidates in water, disengaging hydrogen gas, and becoming con-
verted into a white hydrate. SulpRur of lantane may be produced by
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