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DESCRIPTION OF THE LINE AND WORKS OF THE SCINDE
RAILWAY.

By MR. Joux Bru~NTON, M. Inst. C.E.

‘The importance of the valley of the Indus, as the route for commercial
as well as for military communication with the Punjaub and the north-
west provinces of India, was pointed out by Sir Charles Napier, the Con-
queror cf Scinde, so far back as the year 1842 ; and its many natural
advantages subsequently attracted the notice of other eminent men.
When, therefore, railways were introduced into India, attention was soon
drawn to the Indus valley route, having Kurrachee as its sea terminus ;
and a concession having been granted to Mr. W. P. Andrew, the Scinde
Railway Company was formed in 1855. This Company embraced under
its management not only the Scinde Railway proper, or the line from
Kurrachee to Kotree on the Indus, 108 miles, but also the Punjaub line
from Moultan to Lahore and Uritsir, 240 miles, and likewise a flotilla of
steamboats for naviguting the river from Kotree to Moultan, 570 miles.
Within the last three months the Government had entrusted to the same
Company the construction of a line from Umritsir to Delhi, 280 miles,
where a junction would be effected with the northern terminus of the
East Indian Railway. The total length of these four sections was 1198
miles, but the accounts of each section were kept perfectly distinct.

The construction of the first section %t;dthis line, from Kurrachee to
Kotree, which had been graphically described as “ the neck of the funnel”
of the entire system, formed the subject of this communication. After
alluding to the works in progress for increasing the depth of water over
the barat the mouth of the harbour of Kurrachee: which was not only the
natural port of Scinde, but also of the Punjaub and of Central Asia, and
for extending the quay and wharf accommodation, reference was made to
statistical returns, showing the rapid increase which had taken place in
the import and export trade of the port during the last quarter of a
century. Hitherto all counmercial communication with the upper dis.
tricts had been carried on by native boats on the Indus, or by caffilahs of
camels—no roads worthy of the name existing. This led to great expense,
inconvenience, and irregularity. The works of the Scinde Railway were
commenced on the 29th of April, 1858, their execution having been origi-
nally let to Messrs. James and Edwin Bray, contractors ; but since June,
1859, the works had been executed departmentally, without the inter-
vention of a large contractor, by the Company’s engineers and inspectors,
who had thus favourable opportunities for becoming acquainted with the
capabilities of the various classes of natives, as well as for ascertaining the
cost of each description of work. This mode of carrying on the works was
forced upon the Company by the peculiar exigencies of the case; but tbe
author thought, that for the construction of large works in India, under
Government guarantee, the employment of a substantial contractor was a
preferable plan. To secure the economical execution of the works, a
fair tariff of wages was published, and daily payments were guaranteed.
This had the effect of collecting a considerable number of labourers.

The province of Scinde contained but a sparse population, and the !
Scindee was naturally indolent and devoid of muscular power, though not |

deficient in talent. The natives of the surrounding state of Cutch were a
much superior race, and from thence came a large proportion of the skilled
workmen, such as carpenters, masons, smiths, and other handicraftsmen.
From the hill tribes of Beloochistan and Affghanistan a hardy race of
labourers were obtained. To maintain discipline amongst this body of
men, it was found advisable fo organise a regular railway police force; and
to facilitate the administration of justice, a special magistrate was appointed
by the Government. Owing to these precautions very few outrages of a
serious character had occurred. As the line of railway lay at a distance
from existing towns and villages, it became necessary to make sach arrange-
ments for the feeding, shelter, and health of the different employés as
policy, no less than humanity, suggested. The natives worked in gangs
under a self-elected muccadum, or ganger, who made all agreements for
work, received the earnings for his division, and was himself paid a small per
centage by the men. When work was executed by day labour, it was
found that its economical execution depended enmtirely upon the energy
and honesty of the muccadum, or native overseer. These qualities were
30 rare, that piece work had to be resorted to, though it was with difficult;
this was established as a rule. The average prices paid for earth and roc{
work per cubic yard were, alluvial earth excavated from side trenches and
placed in embankment, 4.09 pence, firmly set gravel, or soft shaly material
4'9 pence, rock requiring bars, but not blasting, 1s. 9d., and hard rock te-
quiring blasting, the powder, drills, &c., being found by the Company, 2s.
Gravel ballast cost 1s., and broken stone ballast 15, 10d. per cubic yard.
The average prices of the principal kinds of work, including the cost of
the provisional staff of superintendents, but exclusive of that of the per-
manent engineering staff, were as follows :—

Earthwork in embankments ............

wiseeesene. O, 114d.  per cubic yard
’ in cuttings, alarge portion rock of

different degrees of hardness...... ls. 6}d. »

» 1 diversion of roads and streams... 0Os. 8{d. »
Picking slopes ...............cc.ocoeceivvivnnneneen. 28, Od.  per square yard
Masonry, concrete ..... 4s. 6d. per cubic yard

»  dryrubble ....... 3s. 0Od. ”

s common rubble ................c.eeen.. 1280 Od. ”

5  coursed rubble, with rubble backing 15s. 0d. s

» coursed rubble........ccc.ceeeervnneeeeene. 208, Od. »

4 block in course . 6d. ,,

ashlar .....o.coovviieiiiiiiiiii s 74d. per cubic foot

Leading and laying permanent way ...
Fence walling ...................e.l

. 6d. per cubic yard
. Od. per lineal yard
3s. Od.

»

The province of Scinde being situated in what was termed the rainless
zoune, the rainfall was very small, the average quantity measured at Kur-
ruchee during thefive years ending 31st August, 1860, amounting only to
5-32 inches per annum. Except during the rainy season, the river beds
were dry, but in them water could generally be obtained, by sinking to
depths varying from 5 to 30 feet. All the water, however, procured from
these wells was more or less saline. In the neighbourhood of Kurrachee,
the principal features of the country were low hills varying from 150 to
200 feet in height, consisting of a coarse-grained arenaceous rock, of a
dirty yellow colour, abounding with fossils. Most of these hills were
capped with conglomerate, more or less disintegrated on the surface.
The hills lying north of the Indus to the foot of the Hala range, of which
they were spurs, exhibited the effect of great disturbance, and the drain-
age of the country passed through the fissures thus formed. One of the
most remarkable of these was at Dharwat, where during the rains the
water of the Bahrun rose at times 70 feet, rushing through the pass with
overwhelming force. The Kheytriani hills were composed of pale aren-
aceous limestone, and those in the neighbourhood of the Rhodh river of
calcined clays of various colours.

The distance between Kurrachee and Kotree traversed by the
Scinde Raiiway was 108 miles 10 chains. Of this, 32 miles 50 chains
were level, and 76 wiles 40 chains were on inclines more or less
favourable—1 in 200 being the ruling gradient. The total length of
straight line was 74 miles 22 chains; the length of the line on curves
was therefore 33 inches 68 chains, the sharpest curve having a radius of
43 chains for 76 chains. The earthworks were generally executed to
accommodate a single line of railway, but all the bridges, culverts, and
stone viaducts were constructed to carry two lines. In the case of wrought-
iron viaducts, the stone piers were adapted to support girders for a double
line, while those required for a single way only were erected. Between
the workshops at Ghizree junction and the terminus at Bunder head, a
distance of 3 miles 15 chains, the line was double; and a short branch of
8} miles in length had been constructed from the workshops to the eastern
deltu of the Indus, The permaneant way consisted of the ordinary double-
headed rail, fixed in chairs, laid on transverse wooden sleepers. A large
proportion of the sleepers were of yellow pine creosoted, sent from Eng-
land. It was intended to complete the required quantity with sleepers of
deodar timber, from the Himalayas; but the native merchant having been
unable to fulfil the contract, n supply was purchased of Australian blue
and white gum, and native red eyne sleepers. Their respective costs were
creosoted yellow pine 8s. 11d,, Australian blue gum 8s., and eyne 7s. od.
each, delivered at Kurrachee; that of deodar delivered at Kotrce being
6s. each. The deodar sleepers were at first steeped in a solution of sulphate
of copper, to protect them from the attacks of the white ant, but a
Burnetizing apparatus had since been erected at Kotree, where the cost of
applying the process only amounted to fivepence half-penny per sleeper.
The result of the author’s experience was, that creosoted yellow pine
sleepers split and twist to a great extent, owing to the extreme dryness of
the climate, and that they become very brittle. The majority of the
fencing consisted of a dry rubble stone wall, having a coping of stones on
edge, set in mortar. Locomotive erecting and repairing shops had been
built where the Ghizree branch left the line. The organisation of these
works, with a view to their ultimate utility, and at the same time having
regard to economy, was surrounded with many difficulties. To employ
entirely European workmen would have involved enormous cost. It there-
forc became necessary to call in the aid of native carpenters and smiths, as
far as practicable. They first had to be induced to stand to their work,
and then to be taught the use of European tools. This had been accom-
plished by degrees, and the result had been most satisfuctory ; the carriages
now framed and erected at these shops by Cutch carpenters displaying ad-
mirable workmanship. To keep up a supply of European foremen, fitters,
engine-erecters, and engine-drivers, the system of taking the sons of
European soldiers and clerks, as apprentices. had been adopted, by which a
staff of men thoroughly acclimatised was being educated in all branches
railway mechanism. The electric telegraph with two lines of wires,
carried upon posts of deodar, let into cast-iron sockets, was laid along the
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railway. The block system of working the trains was employed ; needle-
speaking instruments being used for conveying information between the
the stations and passing places.

As the line crossed the natural drainage of a great extent of conntry, a
large provision for waterway was necessary. It was comparatively easy
to fix the spans of the bridges at the rivers and nallahs, but in crossing
wide flat plains the question was difficalt. 'The plain at Pipri was nearly
five miles broad. Originally a number of culverts was built there, and
catchwater drains were cut to conduact the rain into the river Gugger. In
1861 the rain was very heavy in this locality, and the water was ponded up by
the embankment, which was soon breached in several places. The line was
then lowered to the natural surface of the ground, being in fact laid in a
ditch 16 feet wide and 2 feet deep, and during the unusually heavy rains of
1862, the water flowed over the rails to the depth of 9 inches, without
either damaging the line or stopping the trafic. Whenever the height of
the embankments would admit of it, and to secure the largest amount of
waterway, theculvertshad a span of 8 feet 6 inches, the permanent way being
carried in such cases upon teak beams, which supported a platform of
planks, covered with ballast, as a protection from fire. The heaviest piece
of masonry upon the line was the large stone viaduct across the Bahrun
river. It was 1728ft. in length, and its greatest height was 31ft. 4in.
‘The superficial measurement of the bridged area was 44,064 square feet.
It consisted of thirty-two arches, each 45ft. span, and having a rise of
10ft. 6in. Its total cost was £27,185. This viaduct was completed in
twenty-two months and a half. There were six viaducts with iron girders,
on Warren’s principle, of 80ft. span each, the total number of these spans
being forty-two. From experience the auther could not speak favourably
of these girders, when contrasted with the plate girder, as there was an
amount of vibration, both laterally and vertically, caused by passing
trains, which had the effect of breaking or loosening the bolts fixing the
longitudinal timber stringers to the cross girders. The viaduct across the
Chinese creek would consist of ten openiugs, each of 100ft., spanned by
girders of plate iron, of elliptic form in elevation.

The extension of railway communications into wild and uncivilised coun-
tries demanded from all grades of the employes the exercise of more than
ordinary observation, self-discipline and energy. 1t would therefore be
wise policy on the part of all foreign railway companies, and the contrac-
tors for the works, to be more strict than they have hitherto been, in
ascertaining that the agents sent out from this country at great cost, were
something more than proficient in the practical details of their profession,
as they ought also to be possessed of gentlemanly feelings and habits,
by which alone the respect of the uncivilised native could be obtained,
and his services secured, so as to reduce the cost of the work, and convert
the railway engineer into a pioneer of civilisation and a missionary of
science.

NOTICES TO CORRESPONDENTS.

ExzatuM.—In the last number of Tns ArTizaN, at page 125, under the head of Loco-
motive Engineering, first column, 31st line from the top, instead of reading “if an arith-
metical mean be taken between these and the working load, &e.,” read if an arithmetical
mean Ig taken betxeen the extreme limits of ullimate strength and the mean working
stress, &e.

A ConsTaXT READER AND SuBscrIBER (EDIXNBURGH)—Ccannot do better than
consult a very useful little work, written by a Mr. George Ede®* which treats
specially of the processes upon which our correspondent wishes to be informed.
Should you require farther particulars write to us. We shall at all times be
glad to hear from you. . .

A.—The working pressure of the “ Leinster’s” Boiler is 20Ibs. per square inch.
The engines are not fitted with any expansion gear, but the steam is cut off by
the slide valves at about §ths of the stroke of the piston. The shafts are of
wrought iron. The average vacuum in condensers 15_about 25in. The total
boiler surface exposed to heat is 16,800 square feet. The boilers are not fitted
with superheating apparatus.

A. E. D. (Roorkee).—We question if the plan you propose would answer, and as
it is also unnecessarily complicated, we should prefer to employ the scarf joint as
shown in the accompanying sketch, !
the pieces to be joined, being drawn ’—‘§ g”% ===
together by a key or by double A e '
wedges, and then bolted through, = //ﬁ =
as shown. As an additional ; %
security, straps might be added. Barvow, in Tredgold’s Carpentry, states that
—*“The length of the scarf should be, if bolts are not used, as follows :—In oak
ash, or elm, six times the depth of the beam. In fir, twelve times the depth
of the beam. If bolts and indents combined, the length of the scarf should
be—In oak, ash, or elm twice the depth of the beam. In fir, four times the
depth. In scarfing beams to resist transverse strains, straps driven oa tight
are better than bolts. The sumn of the areas of the borts should not be
less than one-fifth the area of the beam, when a longitudinal strain is to be
borne. No i’:i:t should be used in which shrinkage or expansion can tend to
tear the timbers. No joint can be made so strong as the timber itself.”

* The Manag: t of Steel; g !‘orglng. Hardening, Annealing, 8hrinking,
and expansion ; also, the Case Hardening of Iron, By George Ede. Tweedie, 337, Sirand

Inelndi

Exarxerr (Tubular Cranes).—In answer to vour enquiry the proportions for
cranes of 156ft. radius, and 20ft. height, should be as follows, viz., depth d = 3ft.,
breadth, 5 = 2ft. For compression flange, plates to be §in. thick, for tension
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flange, f5in.. angle irons, 23in. x in. thick. The pillar to be 18in. diameter
and 3in. metal. The proportions for large craies of 18ft. radius and 24ft.
height should be, depth, & = 3ft. 9in., breadth, b = 2ft. 6in., the plates for
compression flange to be #in. thick; for tension flange, Yyin. thick. The
angle irons to be 3in. x ygzin. This crane should, instead of revolving upon
a cast iron pillar, be constructed similarly to that illustrated in the ARTIZAN
of June, 1862. Should, however, special circumstances render it necessary to
employ a pillar, it should not be less than 23in. diameter, and the thickness
of metal 3in. The dimensions given are those at the level of the foundation,
the depths and breadths to be reduced gradually towards the end of the jib,
as shown in the number of the ArTIZAN we have just referred to.

0O.—The material to which you refer (Saxif?'ne) is a recently invented powder
for blasting and quarrying purposes which has already gained considerable
reputation on the Continent, and has been patented in various countries.
The Russian patent has, we understand, been svld to the government ot that
country, and in Belgium and Prussia, companies have been formed and are
rapidly producing the material. The following are someipf ‘the objections ui
agaimst the use of the ordinary blasting powder :—The drdinary powder is diffi-
cult and expensive to transport, on account of the precautions it requires.
2. The expenses for the conveyance, of a small quantity being as great as for
a large quantity, consumers must lay in all they require for a considerable
time, which is very inconvenient, owing to the great danger involved in stor-
ing it. The ordinary Powder being adapted to unner{ and aportini pur-
poses, it has been found that it is often purloined to a largeextent. It also
presents great danger to workmen in consequence of its scattering fragments,
1n all directions with great force. It causes constant interrupting interruption
of work, It exercises a pernicious influence on the health of men by the
thick smoke and sulphurous gas which remain after explosion. Sulphur is
used to some extent in the manufacture of ordinary powder, and its
pernicious effects are no where more visible than in mine blasting,
added to which must be considered its cost. The inventors claim that
all these objections are obviated by the use of saxifragine, which
is com chiefly of nitrate of barytes in place of saltpetre, of which only
a very small per centage is introduced ; sulphur is entirely dispensed with,
and consequently the cost of the material is much reduced, whilst, being from
the nature of its composition of a very dilatatory or expansive cl ter, its
practical value is considerably enhanced. It is much less dangerous to carry
and to store than gunpowder. 1t is not likely to be purloined, as it cannot be
used for firearms. It does not cause the men to be constantly interrupted in
their occupation. It does not produce thick smoke or sulphurous gas.- It
blasts the rock as well or even better than the ordinary powder. Its theore-
tical force, as compared with that of the ordinary powder, is calculated at 18
to 11 in its favour. Owing to its superior force and density, it occupies less
space in the hole, so that the centre of gravity of the charge may be placed
low with a shallower hole and equal tampini. It is much less expensive.
With roference to its practical application, the method of A)rooeeding with
Saxifragine is similar to that adopted with the ordinary powder, but the re-
port of the explosion is far less, whilst the expansive power is greater than
that of the powner now in nse. The stone is fractured as well as, and even
better than it would be by the old process, but the fragments detached are
not cast to a_distance as 1s now the case; the pieces are completely detached
from the rock, and, the combustion being less instantaneous than that of the
ordinary powder, the gas does not produce a violent shock against the
sides of the mine, but rather an increasing and progresssive pressure until the
rock is ruptured. It may be used in mines and even in some collieries,
where, from the danger attending the use of ordinary powder, blasting
has, at a great sacrifice, been abandoned. This observation is confirmed by
the manner in which saxifragine burns in the open air. Ordinary powder
spread on astone and lighted ignites instantly, and rises in smoke, leaving or_lllyl'
a little dust behind it; but saxifragine takes fire upon all the surface whic
it covers, makes no explosion, but burns with an immense vivacity, and deve-
lopes an enormous quantity of gas, which is the cause of its great expansive
power, and as it leaves behind it a certain blackish residue, it cannot be used
for fire-arms. Moreover, saxifragine not being hygroscopic, it is easily preserved,
and burns freely in the air without explosion, whilst at the same time it is
not more dangerous to keep than tow, hay, or any other combustible matter.
‘We understand that the parties interested in this matter in Eungland have
sent over an engineer to Belgium who, in company with the government
officials of that country and officers deputed by the Russian and Swedish
Legations at Brussels, has made experiments in the limestone quarries on the
banks of the Meuse, and also in the granite quarries of Quenaste, which have
proved very successful, and which tend to confirm the representations made
to them by the inventors of the Saxifragine.

W. J. C.—Particulars received, and will be referred to in our next.
21
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LONDON ASSOCIATION OF FOREMEN ENGINEERS.

NEW SYSTEM OF MARINE PROPULSION.

On the night of Saturday, the 6th ult.. the ordi; monthly meeting of the
above society took place. Mr. Joseph Newton, of the Royal Mint, President,
occupied the chair on the occasion, and the main business of the evenin
consisted of an adjourned discussion of the merit of “ Vailes’ submerged ang
feathering endless chain propeller.” The conclusion arrived at was, that the
general principle of the invention was excellent. As to points of detail some
members pointed out the necessity of modification, but it was admitted that a
practical application of the scheme might prove that even these objections were
not maintainable.

It was stated that a model of Mr. Vailes’ propeller, on a rather large scale,
might be seen at 22, Basinghall-street.

Mr. Newton, at the close of the discussion, referred in a very feeling manner
to the painful position in which a series of accidents had placed Mr. Robert
Armstrong, C.E. He rejoiced to think that their own Society endeavoured to
raise a fund for the purpose of meeting such cases as that he had just named,
and he was sure that his fellow members would sympathise with Mr. Armstrong.
The result was that Mr. Newton was requested to dvaw up a subscription paper
to be laid on the table at the July meeting.

BOOKS RECEIVED.

—

Lessons and Practical Notes on Steam, the Steam Fngine, Propellers, &c.
By the late W. H. Kixg, US.N,, revised by J. W. King, Chief Engineer
USN. Fourth edition, enlarged. New York: D. Van Nostrand, 192,
Broadway. London : Trubner and Co., Paternoster Row, 1863.

Results of an Experimental Enquiry into the Tensile Strength and other Pro-
ferties of various kinds of Wrought Iron and Steel. By Divip KIrRkaLDY
llustrated by numerous plates and diagrams. Second edition. Glasgow
Sold by the author at 4, Corunua-street. London : Hamilton, Adams and
Co., Simpkin, Marshall and Co., Charles Griffin and Co.

— e ——————————————

RECENT LEGAL DECISIONS
AFFECTING THE ARTS, MANUFACTURES, INVENTIONS, &c.

UwpEkr this heading we propose giving a inct 'y of such d and other
proceedings of the Courts of Law, during the preceding month, as may have a distinet
and practical bearing on the various departments treated of in our Journal ; selecting
those cases only which offer some point either of novelty, or of useful application to the
manufacturer, the inventor, or the usually—in the intelligence of law matters, at least
—less experienced artizan. With this object in view, we shall endeavour, as much as
possible, to divest our remarks of all legal technicalities, and to p the snbst:

the defendant had pirated their invention, and accordingly filed their bill in this court to
obtain relief. A jury had been summoned to determine the questions of validity of
patent and infril:ﬁment, and the issues were in substance as follows :=—1, validity of the
patent of the pl , having regard to the specification; 2, novelty of invention; 3,
infringement by the defendant. The trial of these issues occupied three whole days, and
the witnesses, including several 1 of great scientific and engineering ce,
were numerous on both sides. The evidence was, however, of too technical & character
to be given in detail. The def was in subst as follows :—That the provikional
specification filed by the plaintiffs omitted several essential portions of the invention,
and was materially different from the complete specification filed six months later in
accordance with the patent laws; that the patent was bad for want of novelty, being
merely an adaptation, with slight and i terial diffe es, of proc already known
and in use; and lastly, that the defendant, by using parts inclnded in the plaintiffs com-
bination which had been used, known, and published before, and by superadding several
improvements of his own, 80 as to form a new combination, had not infringed the
plaintiffs patent. The Vice-Chancellor, in samming up, observed upon the first issue
that it was not necessary that the invention should have been perfected in.all its details
at the time when the provisional specification was filed. It must, no doubt, have been
invented in the mind of the patentce. He muet havo made the discovery then, although
the means of perfecting the &sco very and making it available might not have been at
that time completed. A distinction was drawn in the recent Patent Act betwcen the
two specifications, the purpose of the provisional being to describe the nature of the in-
vention, while the complete specification six months later must particularly ascertain and
describe the nature of the invention, and, also, in what manner the same shall be m
formed. The osus was not altogether upon the plaintiff’s of showing that they
really invented that which thoy professed to have invented at the date of the provisional
specification ; but rather thci'ury must be satisfied that the plaintiffs had nothing of the
kind in their minds at that time. If they came to this conclusion, then the verdict must
be for the defendant upon the first issue.  Upon the second question—as to novelty—it
was for the defendant to make out that the plaintiffs invention had been anticipated.
Large sums had been paid for the plaintiffs’ machines, and all the scientific witnesaes,
even those of the defendants, agreed that until the plaintiffs invention had been brought
into use thgy had seen nothing like it, altnough Billiter's and other patents had ‘been
taken out several years beforc that of the plaintiffs’. It had been said that the slight-
ness of change was such that the plaintffs ought not to obtain the monopoly ommt
to the exclusion of others. But the real question was, whether the invention been
largely and practically useful; and he confessed that he thought there was a grelg
amount of evidence in favour of the plaintifi“s case in this respect. As to i

by the defendant, he was not entitled to take the combination of the plaintiffs, even up
to a certain point only, and then add additions or improvements of his own. That, he
was bound to tell them, would be an infringement, and it was for them to consider upon
the evidence how far the defendant had taken the plaintiffs’ combination, merely making
some additions ; or whether he had, on the other hand, substituted an entirely different
combination, in which case he would not have infringed the plaintiffe’ patent. The
jury, after less than half an hour’s deliberation, returned a verdict for the plainttffs upon
all the issues.

DaMAGES AGAINST RArLway FUrNacEs.—A case was recently tried at the Jury Court,
Edinburgh, before Lord Bareaple, in which Messra. Cooper and Wood, bottle man
turers, Portobello, claimed £1000 damages against the North British Railway Company
for injury sustained by the house and grounds of Baileyfield, Portobello (of which the
P are proprietors) from smoke, dust, and gases discharged from the defender’s
works for convert{ng and hardeniog iron rails. The works in question were erected about
three years ago on a narrow strip of ground left vacant between a curve formed for the
improvement of the Leith and Portobello branch line and the original railway track, and
they were separated from Baileyfield ouly by the.railway line and the Leith and Dalkeith
road running alongside. The pursuers alleged that clouds of smoke and dust, as also
deleterious gases, were constantly thrown out in large quantities from fourteen low

hi ys, rendering the resid at Baileyfield unhealthy and unsafe, or, at least,
uncomlortable, and drying up and wasting the trees, shrubs, and vegetation. It was
accordingly put in issue whether the house and grounds of Baileyfield were deteriorated
by the defenders’ works, and the fort of the pation impaired, to the nuisance of
t ¢ pursuers and their loss, injury, and damage. A large number of scientific witnesses,

of those decisicrs (o our readers in a plain, familiar, and intelligible shape.

ScRIELE v. BraxsLL.—The plaintiff moved for an injunction to restrain the defendant
from receiving, retaining, or opening any letters or letter add d C. Schiel Schiel

ding chemists, medical practitioners, architects, and horticulturists, were examined

on both sides. The evidence was to a very great extent conflicting, but it seemed to be
roved that the vegetation had, since the crection of the furnaces, been considerably
Injured, and that the fort of the pation had been interfered with. The jury were
d‘e%lejl in opinion, but by a majority of nine to three they found for the pursuers, with

and Co., C. Schiele and Co., Platt and Schiele, or otherwise addressed to the plaintiff
Christian Schiele, or the plaintiff’s said firm of C. Schiele and Co., and from rvnilin
themselves of these letters for their oam benefit. The bill alleged that the plaintiffs had
carried on business as engineers and ironfounders at North Moor, Oldham, from 1851 till
the autumn of 1862, under the style of C. Schiele and Co. The plaintiffs were the only
partners n!l the 5th November, 1856, when F. Schicle joined them, when the firm became
Chrlftuu: Schicle and Co, On the Ist July, 1859, F. Schiele retired. The busi chiefly
) in the facture and sale “of articles for which Christian Schiele had ob-
-tained patents. Some time since the plaintiffs determined to confine their business to
the sale of the patented machines, and to gnnt licences for the use thereof, In the
-latter part of }?69, the plaintiffs agreed with the defendants to let them the premiscs,
and to grant es for the facture of parts of the patented machines. The bill
alleged that the plaintiffs’ names were well known in the trade, and they had extensive
connections. On the 1st September, 13569, a formal deed containing the terms of the
agreement was exccuted. The bill alleged that the plaintiffs had discovered that the de-
fendants had received letters intended for the plaintiffs, and had executed
orders contained in such letters, which, it submitted, refermr to the plaintiffs’ patented
maehinery, for which no licence had been granted. Under these circumstances the plain-
tiffs filed this bill. Mr. Kenyon and Mr. Hetherington, for the defendants, contended
that they were entitled to receive such of the letters as were addressed to the firm of
Schiele and Company, in respect of that part of the business which they had purchased.
T{ley dc:'nied hnvmgA Lmadc: Pui improper use of the letters they had received. The Vice-
C or said he the defendants had received some of the letters to which they
had no right, one from India in particular, relating to Schiele’s centrifugal pump. The
‘l‘)hl:im.jﬂ' was entitled to the injunction as prayed in the lst and 4th paragraphs of

NzxprAX v, OxLEY.—The Vice-Chancellor'’s Court was occupied for three days with
trial in this cm{:l‘ certain issues as to the validity and noveltl;' of the plmtﬁﬂ’.i.pma

and the alleged h'ingement by the defendant of that patent. The plaintifis in 1853
took out a patent for Improvements in machinery and agpmtus for gxpreuing liquid
or moisture from substanees,” their invention isting, as was alleged, of a new and
- original combination of portions of various p for which patents either expired or
qhdnghudbmdnodyukmout. The patented machine was k as the * Patent
Filter Press,” and had been used to a considerable extent, especially jn breweries. The
dimdfentk who was a brewer’s engineer at Frome, S t, had tructed a yeast
for

‘Thome, brewers, aad for other parties. Tho yeast t Thorne’
rewery hld“g:n lnlpec'ted by the plaintiffs, who thereupon cun’:.t'o tge con:lusiom:

T ————————

NOTES AND NOVELTIES.

OUR “NOTES AND NOVELTIES” DEPARTMENT.—A SUGGESTION TO OUR
READERS.

We have received many letters from correspondents, both at home and abroad, thanking
us for that portion of this Journal in which, under the title of *Notes and Novelties,”
we present our readers with an epitome of such of the “events of the month preceding”®
as may in some way affect their interests, so far as their interests are connected with
any of the subjects upon which this Journal treats. This epitome, in its preparation,

itates the expenditure of much time and labour; and as we desire to make it as
perfect as possible, more especially with a view of benefiting those of our engineering
brethren who reside abroad, we venture to make a suggestion to our subscribers, from
which, if acted upon, we shall derive considerable assistance. Itisto the effect that we
shall be happy to receive local news of interest from all who have the leisure to collect
and forward it tous. Those who cannot afford the time to do this would greatly assist
our efforts by sending us local pap taining articles on, or notices of, any facts
connected with Railways, Telegraphs, Harbours, Docks, Canals, Bridges, Military
Engineering, Marine Engineering, Shipbuilding, Boilers, F , Smeke Prevention,
Chemistry as applied to the Industrial Arts, Gas and Water Works, Mining, Metal-
lurgy, &. Tosavetime, all anicati for this depart t should be sddressed
19, Salisbury-streot, Adelphi, London, W.C.” and be forwarded, as early in the month
as possidle, to the Editor.

"‘MISCELLANEODUS.

Nzwoastis axp WaLen CoaL yoR -SrmaM-Vissmss.—The Northumberiand
pr:gﬂetou have presented a memorial to the Lords Commissioners of the Admiralty
with a view to secure the adoption of a mixture of South Wales and North Country coal
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in the navy. They have made trial of various methods of obviating this objection; and,
others, have asoertained that when burned in company with the steam coal o

4
‘Wales, in equal 'era ons, or even with onc-third of the quantity composed of Welsh coal,

 ahi

no smoke is emi In forwarding the memorial to their lordships, Mr. W. S. Lindsay
observed—* Though I have no interest, directly or indirectly, in any of the coal mines,
yet I consume a considerable quantity of coal in my steam-ships, and my firm are I
shippers of coal for the use, at distant stati of the Peninsular and Oriental, and other
large steam-shipping \! I can, therefore, state from my own knowledge, that
North and Welsh coals mixed are used to a very large amount, and are also found to
answer the purpose named in the memorial. I may further add, for the information of
the Lords issi of the Admiralty, that in the tenders for the Peninsular and
Oriental Company the proportions—two-thirds of North of England coals and one-third
of South-Wales. The coals from South-Wales, though in use at the Mediterranean
stations, are not used by that com‘rny at any of their stations in the East Indies orin
Chlnz:n account of their rapid deterioration when stored.” In reply to this, Mr. W. G.
Romaine writes, “ that he has been commanded by the Lords Commissioners of the Ad-
miralty to acquaint you that they have ordered experiments to be made on board several
small steam-vesseln at home parts, to ascertain the practical results of using North
Country coal in combination of Welsh coal,”

Surrrrvg.—A parliamentary return has been issued exhibiting the number and ton-
nage of vessels employed in the trade of the United Kingdom in the year 1862. The
wmumber of British vessels entered “ inwards” was 29,554 and the tonnage 7,856,639; and

the foreign vessels were 25,908 in number, and the tonnage 5,234,451, The vessels cleared
“out " were —British: 20,630 of 8,000,221 tonnage; and the foreign vessels were
26,679 in number, of 5,354,128 tonnage. The return also shows that during the year the

number of vessels built in the United Kingdom and British essions was 1215 of tim-
ber, of 231,808 tonnag;e; and of iron, 63, of 40,506 tonnage. The steam vessels of timber
were 48 in number, of 2387 tone ; and of iron, 158, of 66,032 tons. The number of vessels
wrecked in the year, belonging to the United Kingdom, were—sailing vessels, 638, of
154,768 tons ; and steam vessels, 38, of 17,468 tons. The number of vessels registered in
the United Kingdom as new ships, during the year, was, of timber, sailing vessels, 991, of
228,378 tons; and of steamers 40, of 1016 tons. The iron sailing vessels were 70 in num-
ber, of 43,047 tons; and the steam ships 184, of a tonnage of 77,936.

EXPERIMENTS WITH PETROLEUM.—At 2 recent meeting of the Liverpool Dock Board,
a report of the Marine Surveyor on some experiments made with petroleum was read.
From this it appeared that the oil burned for ten minutes, giving a good flame, when an
explosion took place, blowing the lagmp to picces. The lamp used was the ordinary
llg%thonse lamp, as at present in use, and the explosion is partly to be attributed to the
fact that the lamp in question was unsuited for the description of oil to which it was
applied; but partly also, to neglect of testing the oil, and the use of too volatile a
quality of it. The degree of heat, however, may be so great as to render all such oils
improper for such a purpose.

Trr Powzrrur HypravuLic Press for bending armour plates, manufactured by Messrs,
Westwood, Baillie, and Co., for Her Majesty’s dockyard at Pembroke, underwent an
official trial on the 9th ult. The press is a duplicato of the one erected a few weeks ago
in Woolwich dockyard. Two plates of 4}in. and one of 3in. in thickness were placed on
the ram cold, and were subjected to a pressure of 48% cwt. per circular inch of the ram,
which is equal to a pressure of 1823 tons, being the greatest pressure yet obtained by any
machinery. All the joints of the pumps and press were perfectly tight. The plates bent
were Sft. 3in, wide, and were curved 1}in. in the width. Two plates, one 4}in. thick
and one 3in. thick, were then turned over and placed in the press with the 1%in. curved
side downwards, and by working the press up to 24 cwt. per circular inch, or 940 tons on
the ram, the plates were bent 24in.—viz.. from 1} hollow to 1} round in the width. The
same firm are manufacturing three similar xgremm for the Russian Government, and also
the huage iron rudder, to weigh 13 tons, for Her Majesty’s 80 gun iron steam ship Achilles,
0079 tons, building at Chatham.

Srrau Trumrrrs.—It appears that these instruments are the invention of a Dr. Upham,
of Boston, U.S. About a year ago he obtained the use of two locomotives for the purpose
of an experimental talk by the sounds of the steam whistle. The inventor had attached
several contrivances to the whistle in the shape of bells, trombones, and clarionets, and
by means of thesehe was enabled to rep t the dsof the alphabet by very different
sounds. He found that by their means he cenld convey a message to a distance of three
miles, which could be heard and understood even amid the more immediate sounds pro-
dne: by the movement of a railway train. The doctor has,it is said, found it possB)le,
by the simple trumpet, to t )i ted, the dis-
tance of a mile.

Rarcway TraverLing.—Dr. W. Lewis, the medical officer of the London Post-office,
states in his report just issued that he has arrived at the following conclusions from obser-
vations of the health of the travelling-officers of the Post-oftice,—That railway travelling
bas little, if any, injurious effect on healthy, strong,. well-built persons, if the amount
be not excessive, and if they take derate care of th lves ;jbut that p who take
to habitual railway travelling after the age of twenty-five or thirty are more easily
affected than those who begin earlier, and that the more advanced in age a traveller is
the more easily is he affected by this sort of locomotion. Weak, tall, loosely-knit persons,
and those suffering under various affctions, more especially of the head, heart, and lungs,
are.very unsuited for habitual railway travelling.

Izow Casrrwas.—From cxperiments conducted at Brest by M. le Guen, it is found that
mﬂnﬁl containing a small percentage of woolfram are far superior to those of the ordi-
nary kind; the principal advantage conferred being increased elasticity.

Tz Mag¥rro-ELECTRIC L16HT AT DUNGENESs.—Some further reports on the pro-

of this Te?n.\ﬁeent” light, as the committee of the Trinity House have called it,

glve boen printed by order of the House of Commons. In one, dated April Sth, 1863,
the secretary says :—** The light has now been exhibited at Dungeness for the period of
nine months ; and during that time has, with some briefexceptions (generally attributable
to want of care on the part of the attendants), been maintained without break or failure,
showing a light of exceeding power and intensity, which Mr. Faraday, who took as his
standard the revolving light at Grisnez, with which, at equal distances it was of equal
power, estimated to be eight times that of a first order fixed dipotric light (see his
report No. 1). Every part of the machines and engines has worked well, although one
has j i i a pressing demand from the engineer for

of the boil ust req d repair, i

the third spare boiler, which he has suggesteé' as necessary, The lamps and lenses have
been ly improved until they may now be said to be perfectly satisfactory, and have
been under the charge of the ordinary iﬁht-keepers, possessing no more than the usual
ability of such persons. The engines and machines have been under the charge of two
engineers.” Various minor objections, however, to the light as it exists, are stated in
these reports; but some of these are vitiated by the discovery that the chief engineer has
had to be dismissed on account of intoxication. Professor Holmes replies satisfactorily
to the objections in a separate pamphlet, and Professor Faraday also discusses some of
them. e light seems to be visible at from twenty to thirty miles’ distance, but occa-
sionally not so far, a cir t which Profe 'araday ascribes on certain st

to local haze. The Trinity House authorities, however, admit the superior advantages of
the light in reepect to pcnetratrative power and star-like brilliancy, although other first.

class lights they regard as practically sufficient,

it any long or

NAVAL ENGINEERING.

Taz “ ORLANDO,” 46, Captain G. G. Randolph, was put out of dock at Chatham on
the 4th ult., after having undergone very extensive repairs. In order to strengthen
her stern two iron plates, each weighing five tons, have been fixed under her
quarters, and strong iron knees and bracings, and to those parts of her keel and sides
which gave indication of weakness when her powerful engines of 1000 horse power were
at full speed. The immense weight of metal put on her stern only brought her down half
an inch. After she has shipped her guns and powder, she will proceed to join
the North American squadron.

TaE “ Resisraxcn,” 16, screw iron frigate, in No. 10 dock at Portsmouth, has been
officially examined and reported upon h‘\: the Master Shipwri%ht and his staff relative to
the condition of her bottom plates, which when the shio was last in dock were coated on
opposite sides with the composition of Mr. Hay, the chymical assistant at Portemouth
dockyard, and that of Messrs. Peacock and Buchan, as applied to the bottoms of steam-
ships of the Peninsular and Oriental .Company. The ship has since then been afloat less
than seven ths, and, Idoring the timo, both sides of her bottom are foul; one,
however, is much more 8o0.than the other, and is also more covered with barnactes. The
starboard side has long snss in the wash of the waterway at the bow and quarter, and
the remainder of that side at the bottom is studded with small tufts of grass averagin
one inch in length, and from three to four inches apart. There are also a few patches of
barnacles where the composition has been disturbed, but in very few other places; and
there are very fow spots of co m. The port side has the same description and len
of grass at the bow and quarter, and the same description of short tufts of grass, studded
at about the same intervals, but it has more adhesive matter altogether on the opposite
side. Thesurface of the composition from the keel to the bilge plate amidships is thickly
studded with barnacles. This having been the working anchor’s side, there is the usual
amount of corrosion to be seen on the bow from the abrasion of the composition by the
chain cable, which must always attend the use of copper anti-fouling compositions on the
bottom of iron ships.

Tue Esk, 20-gun screw corvette, made her official trial of speed at the measured mile
in Stokes Bay, on the 12th ult. She drew 16ft. 4in. of water forward, and 13f. 2in, aft.;
was complete in etores of all kinds for sea, and had 270 tons of coal on board. Six runs
at the measured mile with full boiler iower gave results consecutively as follows :—
10315, 8°181, 10746, 8, 10975, and 7°875 knots. The maximum revolutions of the engines
were 70 and the minimum 63, with a 201b. pressure of steam and 24 inches vacuum. With
half-boiler power four runs were made at the mile, the speed in each case being, 9:278,
7453, 8'633, and 6977 knots, the mean speed of the ship during tho four runs being 8-2
knots. To test the engines they were stopped in seven seconds from the time of moving
the telegraph, were started ahead under the same conditions, in 10 seconds, and were
moved astern in 18 seconds. The screw the Esk is now using is a common or Admiralty
pattern, having a diameter of 12 feet, a pitch of 9 feet 8 inches, and a length of 3 feet.

Taz “Cossack,” 20-gun screw steam corvette, 129068 tons, 250-horse power. made her
official trial of s, at the measured mile off Maplin Sands on the 13th ult., prior to
leaving for the Mediterranean. Six runs at full speed, with full boiler power, were made
on the mile, which gave an average of 9°055 per hour, the pressure of steam f!eing 20lb. ;
vacuum, 25 ; revclutions of engines at full boiler power, 80; at hall-power, 56. Two
runs were made at half boiler power, giving an average of 5845 knots per hour. The
circle was turned with helm to port in 5 min. 29 scc., and with helm to starboard in 6
min. 12 sec. The Cossuck is fitted with Smith’s propeller; diameter, 12ft. lin.; pitch,
16in., and the immersion of screw was 2ft. 9'n, At the time of the trial the draught of
water was 17ft. 7in, forward, and 17ft. 8in. aft. The engines are from the eminent flrm
of Maudslay, Son, and Field.

TaE IroN-cLAD FRIGATE “ RoyaL Oak.—The performance of this vessel in the run
from Chatham to Srithend is described as being in the highest degree satistactory. After
leaving the Nore, all the fires were lighted, and the vessel was put at full speed, when,
notwithstanding a strong head wind (force 3 to 7) and a heavy rolling ses, the iron-clad
attained a speed of 11 knots an hour, and that too against a strong breeze. The Royal
Ock's steering qualities are described as cxcellent. Although the sea broke completely
over her bows in the run down chamnel, she exhibited scarcely any pitching or rolling.
The ventilation of the ship gives the most complete satisfaction, the engine-room, together
with the aft and forward stoke-holes, having remained very cool. The official trial of this,
the first of the converted and fully ar fri , 1 on the 15th ult., at the
measured mile, at Stokes Bay. The engines of the ship are of 800-horse power, nominal,
by Messrs, Maudslay, Field, and Son, and are from the same patterns, with the excep-
tion of some minor improvements in their detail, as those of Her Majesty’s ship Afari-
borough. They are on the: horizontal principle, with direct’ action, and ' have
cylinders of 82in. diameter with a 4ft. length of stroke. The fire grate surface is 563
square feot, the heating surfaces in furnaces and flue is 2400 square feet, and the heating
sarface -of the tubes is 13,300 square feet. The weight of the engines is 188 tons, of
boilers 206 tons; and of water in boilers when filled 118 tons. The: coal boxes have a
measurement of 24,480 cubic fect. and stow 600 tons of coals—seven days’ consumption.
The propeller is a Maudslay-Griffiths, weighing 11 tons 11 cwt. It is I0fY. in diameter,
with a length of 3ft. 103in,, and is set at a pitch of 27ft. 6in. It has a varying pitch down
to 22ft., but to alter the pitch at any time the ship -must be placed in dock, as the screw
has been made a fixture, in this following the example of the French Imperial Marine.
The following are the results of the trial at fuli boiler power:—

——t—

No. of Revolutions  Time. Speed of Pressure
Ruan, of Engines. min. sec. Ship in Knots. of Steam, Vacuum,
1 89 4 66 12:203
3 613 2 40 %gd n7)
61 40 857 | s
4 61 5 2 11920 221, 22}in.
5 61} 4 30 13:333 |
6 61 5 9 11650

First mean speed in knots, 12:351, 12673, 12:338, 12626, 12041 ; second mean speed in
knots, 12:514, 12:638, 12'607, 12558. Mean speed of the ship, 12'523 knots, It is as well
here to place in juxta-position the temperatures of the engine-room and stokeholes at this
time, as we have referred at some length to the great want of ventilation in ships coated
with armour all round, and the means which have been taken to remedy this cvil in the
Royal Ock. In making the first run at the mile, the temperatures were recorded as
follow :—On deck, 68°; in engine room, 73°, 73° and 76°; in the forward stokehole:—
fore ‘»m, 84°: middle, 109; and after part, 1135; in after stokehole :—fore part, 103° ;
middle, 105°; and after part, 103°. In the sixth mile run they were as follow :—On deck,
60°; in engine-room, 72°, 72°, and 75°; in forward stokehole:—fore part, 91°; middle,
m‘; and afterpart, 112°; in after stokehole:—fore part, 102°; middle, 104°; and after
part, 103°, The speed attained by the Royal Oak was considered in the highest d
satisfactory in all the sense of the words, if it is considered that the ship’s *official"
estimated was set down at 11} knots, and that she actually exceeded that rate b
one knotan hour, On the 16th ult. the ship was tested in her power of turning an
completing circles under full steam. On reaching the desired position, however, a8 hot
bearing was discovered, —the full speed circles had to be abandoned, and the
ship’s trials for the day were cut down to six runs, with two botlers (one-third of the
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ship’s boiler power), and two eircles afterwards with the same power. The runs were
made as follows :—

No. of Time. Speed of Revolutions Pressure

Runs.  min. sec. Shir. of Engines, of Steam. Vacuum.
1 8 19 7-214 353 22 24
2 7 83 7776 22 23
3 6 49 8801 37 19 24}
4 8 28 7114 3%} 22 23
5 6 46 8867 39 22 24
6 43

8 6833 38 22 24
Mean speed of the six runs, 7.079 knots. The circles were made under the same con-

and yielded the following results : —
ditions of power, Y th gh l('irclo to Starboard. Circle J(t): Port.
Time occupied in getting up the helm 47sec. 30sec.
Angle of rudder 26deg. 293deg.
Turns of wheel . 3% i
Time occupied in making half circle 3min. 42sec. 3min. 43sec.
Ditto full circle 7mnin, 27sec, 7min. 50sec.
Revolutions of engines previous to putting } 37 37
up the helm
Revolutions afterwards 35 313
Men at the wheel 7 8

The diameter of the circles were little over twice the ship’s length. The Royal
Oak resumed and concluded her trials on the 17th ult. The following is the result of the
trial with;four boilers, or two-thirds of the ship’s power:—

1st circle 2d circle Circle to

to port. to port. starboard,
Time occupied in getting up the helm 1° 07 1/ 25" 1’ 32"
Angle of rudder 25° 2%° 26°
Turns of wheel 3% 33 3%
Time occupied in making half circle 8 7" 258 258"
tto full ditto 6 21" 6 6" b5 4’
Revolutions of engines before helm wasup 48 52 50
Ditto after ditto 43 47 48
Men at wheel [] ] 6

These three circles being considered a sufficient test of the ship’s steering power under
two-thirds force of he‘:-‘gollerl,the ship was steered in for Spithead, and placed on the
trial ground in Stokes Bay, to make four runs at the mile with the same amount of boiler

power. The results ot the four runs were thus.—
Time. Speed of Revolutions Pressure
No.ofran 1, )" ““hip.  of engines. of steam. Vacuum,
1 4 b1 12371 51} 24
2 6 0 10°000 53 23 23%
3 4 53 12287 51 23 24

4 6 8 9783 23 24
Mean speed of the ship at two-thirds power, 11'126 knots, X
Steam was next got up in the remaining two boilers, and two circles mude with the ship’s

iler power :—
full boller po First circle  Second to
to port. starboard.
Time occupied in getting up the helm 1’ 30" 1’ 31"
Angle of rudder 264° 220
Turns of wheel 33 3
Time occupied in making half circle 2 47" 2' 477
Ditto full circle & 27" 5’ 23}
Revolutious of engines beforehelm wasup 62 60
Ditto after ditto 56 53
Men at wheel [] 6 .
With the exception of testing the facility with which the machinery could be worked in

answer to the engine-room telegraph, the ship’s official trials were now concluded, and
these closing tests gave their returns as foll :—Engi 2 d dead, from time of
moving telegraph handle, in 55 sec.; engines working astern at full s‘)eed from rest, ditto,
. in 18 sec.; engines from fulls astern to full spead ahead, from ditto, in 13 sec. The
indicated horse power of the al Oak on her full boiler power trial of speed at the
measured mile, was 3704 horses, and on her four boiler power trial (two-thirds of her
boiler power), 2208 horses. It is a remarkable fact that the Royal Ouak's trial of s| gt
Portsmouth, with all her guns, stores, provisions, &c., on board,—iu fact, ready for sea,
should have exceeded in speed that obtained in her lighbdnuxht full-power trial off the
Maplin Sands, yet such isthe case. At Portsmouth she drew 231t. 8in. forward, and 25t.
7in. aft.  Off tge Maplin Sands she drew only 20ft, 4in, forward, and 23ft. lin. aft. This
gives a difference of about 900 tons in the ship’s displacement, and yet a greater speed
was obtained by the assistance only of a few pounds of steam.

TriavL or THE “ RoLr Kraxg,” & Danisg Curora ApmoUr CLap.—This new Cupola
screw armour clad man-of-war, built by Messrs. R. Napier & Sons, Gl w., for the Danish
Navy, receutly underwent hertrial trip, which was in every way satisfactory. The Ro{f
Krake is of peculiar construction, being low in the water, and of considerably greater
breadth than is usual for vessels of her length. She is built from plans approved by
Captain C. P.Coles, Her length is 185ft. ; breadth 33ft. ; depth N4ft. ; tonnage 1246 tons.
Her engines are of 240 horse power. She is only some 51t, above the water line, with
bulwarks to fold down in action, and she displays two revolving cupolas rising 44ft. above
the deck, and 21ft. in diameter., She is armour plated from stem to stern, the plates
being 4din. in thickness, and increasing to 7}in. at the port holes, with the addition of
9in of 1eak lining inside. Her armament will be four 63 pounders, two in each tower
worked from the inside. The deck is entlrelf' clear of obstruction, except the funnel and
a small fixed tower aft for steering the vessel.

TriaL o THE “ CoLUMBINE,”—The screw steam E\m vessel Columbine, 4 guns, 669 tons,
for service in the Channel Fleet, has undergone the official trial of her engines at the
measured mile off Maplin Sands. The vessel made six runs at full speed on the measured
mile. The following were the results :—Average speed 9'504 knots per hour, revolutions
of engines marimum 107, mean 103 5, pressure of steam 231b., vacuum 23. Four runs
were made at half-boiler power, with an average speed of 7-541 knots per hour, the revo-
lutions of engines being maxrimum 88, mean 80°5, vacuum 25, pressure of steam 20. The
Columbine is fitted with direct action horizontal engines of 1560 nominal and 600 indicated
horse-power. She has a Griffith's screw, the pitch of which is 13ft., and the diameter
10ft., supplied by the Greenock Foundry Company. During the trial the machinery
worked in a most satisfactory manner, there being no priming or hot bearings. At full

with helm to starboard 213 degrees, the time of turning the circle was 4 min. 12 sec.,
the diameter of the circle being 238 yurds ; with helm to port 22§ degrees the time taken
was 4 min. 20 sec., the diameter being 318 yards. At half speed, the helm to starboard
25 degrees, the time was 4 min, 27 sec., the diameter 212 yards: helm to port 21} degrees,
the i:}me was 4 min, 59 sec.,the diameter being 318 yards, The trial was considered most
satisfactory.

NavaL AProINTMENTS.—The followinal ap,
'W. Hardie, Engineer, supernumerary to the

intments have taken place since our last,
ia; J. Gray, First-class Assist, Engineer-

to the M ET] mgernumenry; J. Weat, First-class Assist. Engineer, to the Columr
bine; R, Sampeon, Chief Engineeer, and H. J. Hall, Assist. Engincer, to the Indus, fo;
the Prince Consort ; T. R. Butters, Assist. Engineer, to the Vietory, for the sp'%u%
H. D. Garwood and F. Moore, Assist. Engineers, to the 4sia, for the Enchantress; F. W.
Suathon, (B) Engineer, to the Indus, as supernumerary; E. Fowell, acting Engineer, to
the Orlando; T. Catchpole, Aseist. Engineer, to the Asia, for the Charger ; T. Scott, (B)
Asist. Engineer, to the Cumberland, as supernumerary ; J. Legabe, Assist. Engineer, to
the Edinburgh, for the Tender; B. Barber, Chief Engineer, to the Cumberland, for the
Salamander ; W. Pitt, Chief Engineer, and P. 8 , Assist. Engineer, {0 the Indus,
for the Sansrareil ; H. J. Iles, Assist. Engineer, to the Cumberland, as -u&e'rnume ;
F. C. Ford, Assist. Engineer, to the Indus, for hospital treatment; J. Wylie, of the
Valarous, W. Frazer, of the Iudus, P. Eckford, of the Asiz, W. Pearson, of the Emerald,
and T. Scott, of the Cumberland, promoted to First-class Assist. Engineers; J. R. Rob-
inson, of the Scout, J. M‘Gough, of the Surprize, F. Pointon, of the Orontes, J. Crawford,
of the Mutine, R, Wyllie, of the Bustard, A. Leitch, of the Kestrel, and W. Barclay, of
the Medea, promoted to acting First-class Assist. Engineers; J. Orchard, in the Synan,
%omoted to Engineer; E. L. Williams and P. Murray, in the Asiu, and J. Wilson, in the

cho, promoted to First-class Assist. Engineers; W. Read and J. Croll, Assist. Engineers,
to the Dasher and Racoon, respectively ; J. Orchard, in the Tyriun, promoted to Engi-
neer; E. L. Evans and P. Murray, in the 4sia, and J. Wilson, in the Echo, promoted to
First-class Engineers ; W. Read and J. Croll, Assist. Engineers to the Zacoon and Dasher
respectively ; C. F. B. Hurt and J. Parry, Assist. Engineers to the Inudus, a8 Supernu-
meraries; J. W. E. Baron, Assist. Engineer, to the 4sia, as supernumerary; W. H.
Sedgwick, Assist. Engineer, to the Himalaya; R. Stevens and C. E. Williams, to the
Ajar and the Dee respectively ; A. H. Symes, Assist. Engineer, to the Fiugurd, as super-
umerary ; W. B. Cleverly, Assist. Engineer, to the Excellent, for the Stork.

MILITARY ENGINEERING

Testing ArMour Prates.—In the course of some experiments which took place at
Portsmouth, between the 3rd and 6th uit., to test the resisting powers of varions kinds
of armour plates, six made by the Butterly Company, at Alfreton, Derbyshire, were sub-
jected to seven shots each, under the same conditions as the plates by other makers.
These plates were all 43in. in thickness, and varied fro:n 8ft. to 13ft. in length, and from
3N. Gin. to 4ft. in width. Five of the plates were struck twice in the same spot, but
none were penetrated, and so far as substantial protection to anything behind them were
concerned, were not Injured. The results were satisfactory.

STEAM SHIPPING.

Triar Trre or THE Lorp Gougm.—This paddle st , recently I on the
Clyde by Messrs. Caird & Co., for the Dublin and Gll:gow Steam Packet Company, under-
went a trial trip on the 15th ult., of which the following is the result}.—During the run
the c:glnes averaged 29 revolutions, with a pressure of 274ibs. on the square inch. They
worked smoothly and without heating, the average rate being 144 knots or 16} statute
miles per hour. The dimensions of the Lord Goxgh are;—Length of keel and forerake
232ft.; breadth 26ft.; depth 14ft. 8in.; and tonnage 765 o.m. She is propelled by a pair
of oscilluti‘l:f engines, furnished by the builders, of 270 horse power nominal, having 63in
cjyllndors. th eift.. stroke, and fitted with patent expansion valves, the invention of Mr.
o T. Caird, These enable the engineer to cut off the supply of steam when the piston
has reached any part of its stroke, thus enabling the pressure of steam in the boiler to
remain at a high density, and have all the advantage in oscillating engines of expansion.

Tar “ Wixaxs ” Sreamzr.—The Winans, a steamer constructed at Baltimore on the
cigar-shaped principle, has arrived at Hull to be lengthened. She is at present 80ft. long,
and in the widest part amidships is 8ft. in diameter. On the top or back of the vessel
there are four short tubes projecting about two and a half feet, which will answer the pur-
pose of ventilators, and as a means of entrance to the vessel. To prevent the steamer
rolling over in the water, she is well ballasted with spelter, and draws about 3ft. of water.
There are several screws in her sides, to which stanchions may be fastened. On this a
gnting to form a deck is fixed, and an iron guard runs from stem to stern. The vessel

propelled by means of a screw, which is placed about 20t. from the stern.

AUSTRIAN STEAM NAVIGATION.—A new Austrian Steam Navigation Company is in
course of organisation. The principal promoters are the Prince Colloredo-Mansfield,
Baron Dobloft, Baron de Hohenbruck, Prince Jablonowski, and Herr Louis Mertens.
The capital of the company has been fixed at £2,000,000, and this considerable sum is
stated to have been su bed for. The objects at which the new company is to aim
are the following :—First, the carriage of passengers and [f(mdsL the Mediter
and the Eastern coast of America; second, of the establishment of yards for the con-
struction of ships on a great scale at Trieste : and thirdly, the improvement of the port
of Trieste, and the construction of docks and warehouses.

Izox SHIPBUILDING ON THE MRRsxy.—Iron shipbuilding is in a very active state at
Liverpool, twenty-three vessels being at present in progress In the yards of the various
builders. Messrs. Laird have on hand a large steamer of 700 tons for the London snd
North Western Railway Company, and two ships of 1000 tons each for Messrs. Clint.
Messrs. Royden have two ships of 1000 tons each for Messrs, C. Moore; and another for
Messrs. Fletcher. Messrs. Hart and Simmott have two ships of 1000 tons each in hand
for Messrs. Finlay, Campbell, and Co. Messrs. Patterson have a vessel of 750 tons, for
Messrs. Boult, English, and Brandon, in course of censtruction. Messrs. Vernon have
the following :—One of 1166 tons for Messrs. Potter Brothers, just launched; one of 800
tons for Messrs. W. J. Myers and Co. ; one of 800 tons for Messrs. Imrie and Tomlinson ;
and one of 800 tons tor Mr. Liston Young. Messrs. Jones and Quiggan are busy, having
no less than five vessels on the stocks; one of 1000 tons for Messre. S8emmell and Co.;
one of 1194 tons for Messrs. Curry, Kellock, and Co.; one of 900 tons for Messrs. Cope-
land Brothers; one of 630 tons for Messrs, Blythe Brothers; and one of G30 tons for
Messrs. H. 'f. Wilson and Chambers, Messrs, \V. Miller and Co. have in hand a ship of
600 tons for Messrs. Prowse and Co., and two barques; and a small steamer of 60 tons
for Messrs. Finlay, Campbell, and Co. Mr. Glover has a ship of 1050 tons for Messrs.
Boult, English, and Brandon, in course of construction. Messrs. Laird have also on
hand, in addition to the vessels already mentioned, two gunboats for the Emperor of
China, about whose ultimate destination a good deal has been said, and an iron-plated
frigate for the home Government. The ships which Messrs. Boult, English, and Brandon
are having constructed are intended for the Calcutta trade, and are designated the
“Shire " line. Three of the line—the Staffordshire, the Derbyshire, and the Monmonth-
shire—are completed.

STEAM SHIPBUILDING ON THE CLYDE.—Messrs, W. Denny and Brothers, of Dumbarton,
have contracted to build two large dle steamers, to be employed on the Yaug-tze
river, in China. One of these vessels is to be built for Messrs. Gibb, and is to be 1460
tons burden, with engines of 350-horse power; and the other, for Messrs. Jardine, Mathe-
son, and Co., is to be 2040 tons burden and #50-horse power. The steamers are to be
similar in design to the Rona, built last year by the same firm for the same trade for
Messrs. Jardine, Matheson, and Co. The steamers, Roe and For, building by Messrs.
Caird and Co., of Greenock, for the Clyde and Belfast line, have been soid and Messrs.
Caird and Co., have received orders to proceed with two others in their stead. Theowners
of the Montreal Ocean Steamship line have contracted for another vessel, to be named
the Aforavian, of similar dimensions and power to the Peruvian, now under construction,
and about to be launched for the same y. The di of these st are
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—extreme length, 320ft.; breadth of beam, 38ft. 3In.; depth of hold, 26ft. 8in.; giving a
measurement of 2600 tons. The cylinders of the engines will be 6. 3in. in diameter.

Among recent launches may be noted & fnddle. built by Messrs. W. Denny and Brothers.
of Dumbarton, and intended to be emli‘oyed for towing Y“ s on the Hooghly. S8he
is 450 tons burden, has engines of 250-horse power, and is the property of Messrs. Glad-
stone, Wyllie, and Co., of Calcutta. Messrs. Henderson, Goulborn, and Co., of Renfew,
hase launched a screw named the Alerta, intended for the Spanish trade. She is about
850 tons burden, and is now being fitted with diagonal engines of 160-horse power. The
owners of the Montreal Ocean stcamship line recently contracted with Messrs. Steele and
Co., of Greenock, for two large steamers of 2,500 tons burden. The cylinders of the
engines, which are to be of 400-horse power, will be supplied by Messrs. Macnab and Co,,
Shaw's Water Foundry, and will be 6ft. 3in. in diameter. Messrs. Steele have on hand a
screw of 400 tons and several iron sailing vessels. Messrs. Caird and Co., have received
an order from the West India Royal Mail Swamshilp Company, for a screw of 2434
tons burden and 500 horse power. The hinery will b surface d th
superheated steam, and a steel shaft by Kmpgi of Essen. Thesteamer will be modelled
g‘:xenlly after the America, lately fitted by Messrs. Caird and Co. Mr. A. Denny, of
mbarton, has launched an iron paddle named the City ¢f Dunedin, built for the New
Zealand coasting trade; she is 463 tons burden, and is to be fitted by Messrs. Denny and
Co., with engines of 100 horse power. Messrs. Scott and Son, of Cartsdyke, have launched
the Washington, & fine steamer of 3250 tons, builders’ measurement, constructed for the
Com%:gnie Générale Transatlantique. The Washington is 346ft. long, from bow to stern
er bow being a perpendicular one), and her breadth of beam is 44ft., while she has 31ft.
epth of hold. She is now being fitted with engines of 850 horse power nominal, the
diameter of her cylinders being 94in. Great things are expected of this fine vessel. The
Waskington is intended to ply between Havre and New York, being one of a fleet of 11
steamers now building for the same company—seven of the 11 are in course of construc-
tion by Messrs. S8cott and Co., who have several of them on hand in France, and two
others at their works at Cartsdyke. Each of theboilers and sole plates will weigh 61 tons.

Tr1aL TriP or THR “ITaL1a.”"—The trial trip of the Italia, the first steamer of the
re-organised London and Mediterranean Steam Navigation Compnng, took place on the
24th ult., in the Lower Hope. The engines are by Messrs. Maudslay, Sons, and Field, and
are of the same pattern as those of the Royal Oak. The speed attained during the trial
at the measured mile, gave an average of 11§ knots, or 14 statate miles per hour.

Tar “Crry or Loxpow,” Irox StRaM Vessry, built by Messrs. James Ashi& Co., of
Millwall went down the Thames to the Nore and back, on her trial trip on the 6th ult.,
and also to test the superiority of Lumley’s fmproved radder. It is the first iron vessel
fitted with this invention. The City of London, starting from Blackwall pier, with her
her head up the river and her helm a few degrees to starboard, described a half-circle to
bring her head down theriver in 63 secs. During her paseage she gave perfect ratisfaction
to the various scientific men who accompanied her. She plished the ed
mile at the rate of 13'2 section miles per hour, and thus proved herself an exceedi;sly fast
vessel. The engines are by Mr. J. Stewart, of Millwall; and the vessel is fitted with
patent floats, steam windlass, Graham’s patent tiller, and other modern improvements.

Tan “SoUTHERNER,” built for Messrs. Fraser, Trenhorme & Co., of Liverpool, underwent
a trial trip from Hartlepool Bay on the 3rd ult. The Southerner is an iron screw steamer,
310ft. long from figure head to stern. and 38ft. broad amidships; registered tonnag
2090 tons. Her engines, made by Messrs, Fossick & Hackworth, of Stockton-on-Tees,
have direct action, 300 horse power, fitted with superh an heating ap tus ;
the diameter of the cylinders is 40in., and length of stroke $3in. The speed attained was
12} knots, the engines working with great ease, considering this was the first time of trial.

8rEaM 10 BRaZIL AND RIvER PraTE.—A new commercial line of steam ships to
Brazil and the River Plate has been orgaunised to sail from Liverpool, and will commence
on the 7th of August next. The first vessel will be the Sicilia, a screw steamer of 1125
tons, and 360-horse power. Her ports will be Rio de Janeiro, Monte Video, and Buenos
Ayres. The charges both for freight and p gers are to be moderate, and it i8 stated
that the Sicilla can make the run, if necessary, to steam all the way, without having to
call anywhere to coal, and that as her consumption of coal is small in proportion to her
capacity, she may accomplish the passage in twenty days to Rio and twenty-four to the

River Plate.
LAUNCHES OF STEAMERS.

Lavxcr or tax “ Tyns.”—This vessel was launched from the iron shipbuilding yard
of Measrs. J. Wigham, Richardson, and Co., Low Walker, on the 6th ult. She is the pro-
perty of the Shields Steam Shipping Company (Limited). The dimensions of the vessel
are—Length, 180ft.; breadth, 27ft.; depth, 16ift. She will be propelled by a pair of
engines 70 horse power (cal.), 34in. cylinders, 26in. stroke, which, with a tubular boiler of
large capacity, it is expected will realisc a speed of from eight to mine knots. She is
classed at Lloyds, fitted with water ballast in double bottom, is to have a steam crane,
Turpie’s patent reefing gear, &c. Besides coal in bunkers, she will take 700 tons cargo in
hold, on an easy dnupht of water. After her launch she was towed to Newcastle, where
notwithstanding the incl y of the weather, all her hinery, which was supplied
by Messrs. R. and W. Hawthorn, was placed on board, and connectings made , when

feathering description, and the engines are fitted with the peculiar link motion
applied to work the slide valves, 8o as to enable one man to start or stop the engines
without difficulty. The principal dimensions of the Normmd{ are :—Length between
Ke ndiculars, 210&t. ; breadth for tonnage, 24ft.; depth in hold, 14t. The Normandy
the third iron vessel launched within a few months fromthe same yard.

TELEGRAPHIC ENGINEERING.

TraX8-ATLANTIC SUBMARINE CABLE.—A very important decision has been come to at
the Telegraph Congress, at the Foreign Office, Paris. The concession of a trans-Atlantic
submarine cable to M. Balestrini, sanctioned by all the Powers represented at the conference
was formally ratified. The plan is to connect Europe with the Brazils, and the Brazils
with North America, so that a dispatch from Paris to New York will have to go round
via Per b The sch is a grand one, and its boldness deserves success, but
the difficalties in the way of its practical realisation seem very formidabl

TELEGRAPH BETWEEN SPAIN AND ENGLAND.—The telegraphic cable, which is to
unite the coast of Spain with England, will extend from Corunna to Falmouth—a distance

of 600 miles,
RAILWAYS.

CrYsTAL PALACE AND SourrR Loxpox JuxcrioX Ramway.—A pi tus has been
issued of this company, an extension of the London, Chatham, and Dover line by Peck-
ham to the Crystal Palace. The capital is to be £675,000, in shares of £10, of which one
half are to carry a 8 per cent. preference. The station at the Crystal Palace will be on a
level with the fioor of the building.

CoPENHAGEN RatLway CoMraNy.—A prospectus has been issued of this company,
with a capital of £160,000, in shares of £10. The object is to carry out some concessions
ﬁnnted by the Government for the construction of lines of railway, to be worked by

orses only, from the centre of the capital to the most frequented parts of the suburbe.
TI;le aggregate length of the lines to be first made is ten miles, at a cost of £4500 per
mile.

TrE East IND1AN Raruway CoMpaNy bave put forth a prospectus for the construction,
withoat a Government guarantee, of an auxiliary loop line of 120 miles between their
stations at Barakur and Luckieserai. The maln object is to develope a coal district,
whence it has become essential for the company to obtain supplies, and at the same time
to open an additional channel for the main traffic to the upper part of the Ganges, which
will obviate the future neceaslt{ of doubling the existing line. As the pro) loop will
run along the base of the angle formed by the present railway between Burdwan and
Luckieserai it will shorten by sixty miles the distance to Luckieseral and all stations
beyond it. The capital of the Auxiliary Compas‘y will be £1,200,000, in shares of £30, and
the undertaking will technically be entlrgls stinct from the East Indian Company,
although it is contemplated that the capi hould be subscribed rateably by the East
Indian proprietors, and that the whole system should thus be worked for one body. A
good revenue is expected to be obtained from the coalfields, and certain concessions and
subventions, which have hitherto been ded to fes willing to under-

take railways in India without a guarantee, will be applied for, and are ex in regular
course to be obtained.

Rovar Dawisx RarLway.—The report of the directors of this p states that
the first section of the State lines, extending from Aarhuus to Randers, & d’isunoo of 40

miles, was opened by the King in September last, and the next section, of about 65
miles, will be opened next autumn. The whole length of the State lines, about 350 miles,
will be leted by the of 1866, In route with the lines of the Islands of Fyen
and Zealand to Copenhagen, the Government has recently decided that hrgeawlm ferries
shall be constructed to convey trains across the channels of the Belts, and also over the
Sound, in connexion with the lines of Sweden. On completion of the line north to Fred-
erickshaven a daily steam service will communicate with Gottenburg. A working

ment for a term of twenty-eight years between the company and the Altona and Kiel
Company has been provisionally entered into by the resmctive boards. By the pro -
visions of this agreement, the Altona and Kiel Company binds itself to make a railyway
from Altona into the city of Hamburg, and there unite with the lines of Mecklenburg
and Hanover. By project a line from D k to the Continent will be
established. The Company’s engineer reports that the whole of the bridges are now of

+ o capital

& most substantial ch t shows that £656,923 had been received
and expended.

MzreoPOLITAN Mi1x TRUXK UNDERGROUND RaAIlLWAY.—A pm{]eet is suggested by
Mr. Charles Baylis, of the Poultry, for constructing a Main Trunk Underground Line of
Railway, to commence at Stntfor&, to be carried down the Bow, Mile-end, and White-
chapel-roads, through the City, down Holborn, Oxford-street, and Bayswater-road, and
to terminate at Shepherd's Bush. In connexion with the construction of this lire of
railway, it is nlsosng?:wd that four lines of rails at the least should be made, and
chambers should also be constructed for depositinf gas and wner-pigea, telegraph-wires,
&c., aud for any other purposes that may be considered advisable. It is concluded, that
if such a rallway were constructed, legislative interference would almost become un-
necessary, as every other railway company would have but one object in view, namely, to
arrange tlle best modgs of bringing their traffic on the line now proposed. Would not

she returned down the river under her own steam, the same evening, and was
at the builder’s yard, within 14 hours from her launch.

Tax “Qusk " screw steamer, intended to ply as a passenger boat between Hulland York,
has been launched from the yard of Messrs. Fowler & Co., Hull. She will be propelled on
a new principle, having two screws, the blades of which will work within each other,
Her engines are of 26 nominal horse power, and she is fitted with surface cond

ely

the y of g the Thames by a north and south line of underground railway,
however, make this latter line more like the criterion or key to the level of all the other
lines than an east and west one ?

RAILWAY ACCIDENTS.

A_gcx?{n ox THR NorTH UNrox RirLway.—On the morning of the 3rd ult. a serious

{{‘e)r dimensions are,—length 8ift., beam 20ft., depth 6ft, 6in., registered tounage about
tons.

Trs “ BoLtvar” screw steamer was recently launched from the yard of
Messrs. Richardson and Co., South Stockton. Her dimeasions are:—Length over all,
247Mt. 6in.; extreme breadth, 32ft. 6in.; depth of hold, 19ft. 6in.; and 1240 tons, old
measurement. Her engines, which are of 160 nominal and 630 effective horse power,
were from Messrs. Thompson and Co., Newcastle-on-Tyne. The Bolivar is intended to
run between Liverpool and the West Indies.

Lauxch or THR “GREAT VICTORIA.”—On the 10th ult. this steamer, originally known
as the French steamer Jacquard, and which has been considerably enl and rebuilt,
was laanched from the yard of Mr. William Patterson, of Bristol. The Great Victoria is
a steamer of magnificent proportions, being of 2800 tons, built for Messrs. James Baines
and Co., of Liverpool. and intended to run in conjunction with the Great Britain between
that port and Melbourne. Mr. Patterson is engaged building three other iron vessels of
about 2000 tons burthen for the same firm.

Lauxca or THE “ NORMANDY”—LcNDOXN AXD SovTH WESTERX RATrLway CoMPANY'S
Sraamer.—The launch of the London and South Western Railway Company’s new iron
addlewheel steamship Normandy took place on the 17th ult., at Messrs. James Ash and
0.'s yard, in the Isle of Dogs. The launch was hiﬁlly successful, When it was over
the vessel was taken in tow, and brought round into Mr, J. Stewart’s yard, to be fitted
with her machinery of 225-horsc power. The engines will be supplied with improved
condensers, arranged with separate cylinders, so that a vacuum can be maintained with-
out the assistance of the main engines, which are solelge.emplo ed to gropel the vessel.
The boilers are of large crize, titted with brass tubes. The paddles are of the

ppened on the North Union Railway, near Preston, which resulted in the des-
truction of a large amount of property belonging both to the company and several es
whose goods were being conveyed along the line. On the preceding night a goods train, con-
sisting of twenty-two w. ns and a guards’ van, left Liverpool for the North. The journey
northwards was performed quite safely and punctually until the arrival of a at a
small station called Farrington, about two miles from Preston. Near this station there
is a steep fndien falling in the direction of Preston, and when the engine had reached
the base of the decline it seemed to run forward more rapidly than before, and quite beyond
the rate produced E‘y the p e of steam upon the cylind This

caused the engine-driver to turn round, when he observed that the whole of the train,
with the ption of two wag immediately at the rear of the engine, had been left
some distance behind, the couplings having evidently been jerked loose or broken. The
driver brought his engine to a stand still as soon as possible, and imagining that the waggons
would follow at a slow rate down the decline, he remained stationary until they came up.
It would seem, however, that they had not parted until a considerable speed had been
obtained. and that their impetus gradually i d in the d t of the gradient. They
ran down at & very swift space, the consequence being that the whole of the eighteen
rear waggons and the van dashed into the two trucks behind the :glne with great force.
Twenty out of the twenty-two waggons composing the train were seriously smashed. The
rails of the line were torn up and displaced for several yards, and in some places the
ground was ploughed up. No one sustained any personal injury,

AccIpENT ON THE LoNDOXN, BRIGETON, AND S80UTH-COAST RAILWAY.—On the 20th of
May an accident, attended with considerable loss of life and severe injuries to upwards of
twenty passengers, occurred on the loop line of the London, Brighton, and South-Coast
Railway, near the Streatham common station. An express passenger-train left hton
at five o'clock, conveying, in addition to the ordimar passengers two com o
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and the eatire train of 16 carriages
the metal and came to a stop in consequence of
the boiler of the engine exploding. The shock was 8o great that the middle carriages of
the train were doubled up, and several completely smashed.

BOILER EXPLOSIONS.

BoiLar ExrrosioN it Bruarox.—On May 30th, as the day men were replacing those
that had beeen at work during the ht, one of the boilers of the old Bilston Works ex-
ploded, killing four men, and more or less injuring fifteen others. The boiler, it is pre-
sumed, exploded from beneath, as far as can be ascertained; it gave way at a seam
immediately over the fire, and extended pletely round the ci fe of the boiler,
and splittiug it as clean as if it had been cut in two by a knife. The upper half tarned a
complete summersault, and passing between the engine-house and the stack, came to the
Emnd bottom upwards, about five yards from the bed from which it was torn. The front

alf, with the exeel;tion of a few fi ents, went off in an acute angle, travelled a
distance of between 70 and 80 yards in the air, passing between the and over buildings,
and falling immedi;teg' in front of the principal office door. Singular to state, with
these exoeptions, this disruption was effected without further injury than the demolition
of roof slates. There were about 200 men and boys in the works at the time.

BorLer Exprosiox.—On the 13th ult. a boiler exploded at the extensive works of the
Dowlais Iron Company, Merthyr Tydril, and the force of the explosion was so great that
the ironwork, Lricks, and other missiles were hurled in all directions. A lad, who was at
work about 60 yards distant, was struck by a brick, and killed. Five others were injured,
two of them seriously. The boiler, it appears, had been duly examined, as usual, and the
cause of the explosion is not known.

ACCIDENTS TO MINES, MACHINERY, &c.

CornLrzry Exrrosion ¥BaR WREXmAM.—AN explosion which caused severe injuries to
seven men, one of whom hassince died, recently occurred at the Brymbo Colliery, near Wrex-
ham. It appears that a quantity of gas had collected in one of the workings, and the
roof unexpectedly falling in, there was a rush of gas, which came in contact with a naked
candle carried by one of the men, and an explosion ensued.

Bursring or A Taxx 1IN PortsmoutrH Dockyazp.—In the north east portion of
Portumonth dockyard, and exactly opposite the g ds which 1 the resid of

Grenadier Guards, who were returning to head-quarters from a course of rifle
Esstbourne. The train ed as usual as far as the Streath

shortly after leaving which, the engine
ran o for a iderable dist

GA8 SUPPLY.

Gas Worxs 1N GerMaxNY.—There are in Germany 268 gas
worked by townships or individuals, and 200 belong to various p The

tible employed is chiefly coal, the largest quantity being supplied from England. Out of

7% million quintals, 3,350,000 are obtained from the English collieries. Berlin, which

Y{mdnces annually 800 million cubic feet of gas, uses about half of this quantity of coal.

amburg takes more than 500,000 ﬂuinta.lc. and the rest is used in the works of

Altona, Lubeck, Rostock, Strals Stettin, Dantzic, Konigsberg, &c. e excellent

quality of the English coal for gas-making causes the preference to be given to it over

indigenous coal; but if the cost of transport of the latter can be cheapened, it is thought

that it will ere long come into use in Hamburg, Berlin, and other towns. The following
are the per centage proportions in which the various coal is used in Germany :—

English coal

Waestphalia ..........

Moravia ....

Zwickan ....

Saarbuck

Silesia ...

Dresden ....

Bohemia....

Northern B

workl,' of which 68 are

Besides the gas works which consume coal, Germany possesses 20 in which wood alone is
employed for distillation; and there are two small works in Holstein, which consume peat
or turf at certain times, and at otherscoal. The retorts used are generally of clay, except
in those works where gas is made from wood. The total number of retorts employed is
estimated at 7337, made for the most part in the immediate locality of the works; their
form and size differs considerably. Assuming that the mean consumption of gas in the
24 hours is 25 millions of cubic feet. and supposing that each retort farnishes daily 4500
cubie feet, it follows that these 7337 retorts must be continually, or three-fourths of the
time, in work. The use of extractors is much less general than would be supposed.
There are only 80, or less than a third of the whole of the ﬁu works in Germany which
employ about 107 extractors. The small works do not employ them at all. The meters
i 1 use are water meters of native facture, and about 139,000,

the Admiral-Superintendent, is a large iron salt-water tank, standing on_ lotty iron
columns over some stores of oak planking. It is 160ft. long, 40ft. wide, and 5ft. deep,
and is kept filled with salt water to assist in quenching any fire which might break out
in ite neighbourhood. On the 17th uit, an alarm was given that it had burst, and that
the water which rushed out was committing great ravages upon the roadways and the
Admlnl—Sngerintendent's grounds and ens adjoining. It was found on examiunation
that about 701ft. of the iron plates forming one side of the tank had given way, and had
been hurled with the water into the roadway. Tbe tank was built up of cast-iron
flanged plates, fastened together with bolts, nuts, screws, &c., iu the usnal manner.
Some of the plates have been separated at the fasteni the nuts having been torn off
the sorew ends of the bolts by the pressure of the water. In other instances the iron
ﬂml have been broken through diagonally, like pottery ware. The weight of the water

the tank was calculated at 890 tons, and the pressure against the side of the tank,
which has given way, at about 50 tons. An inspection of the broken parts of the tank
disclosed the somewhat extraordinary fact that the wrought iron tie rods in the interior
of the tank were very much eaten away at their junction with the cast-iron plates, where
they had been submerged in the salt water.

WATER SUPPLY.

Tar Sovrm Essex Warerworks.—The chalk pits of Grays, where the works are.
erected, and which were recently opened, are situated about a mile from the Thames ; they
cover an area of nearly 60 acres, and are filled with water springs, which are so prolific,
and are perpetually rising in such large vol , 28 to produce & million gallons per day.
The Compm have now completed their hh%h service works, and have laid on the water
to Brentwood and Warley; in the course of time an abundant l\lppl{ of water will be
furnished to the towns in the upper part of the county, and ultimately to the ecastern
suburbs of London. At present five pumps are employed, and the quautity of water ob-
tained every twenty-four hours is 2,100,000 gallons. The steam-engine employed for
raising the water from the chalk-pit to the reservoir at Warley, is constructed upon the
principle known as Woolf’s double cylinder, and is the most economical and convenient

nt that can be employed for this purpose. The steam is first used at high pressure in
the small cylinder, where it is allowed to exert its full power throughout the entire
stroke ; from this it passes into a larger cylinder four times the capacity of the small one,
8o that it is expanded to four times its first bulk, and, consequently, its fina! pressure is
reduced in a like proportion; it then passes into the condenser beneath the cylinders,
where it is again converted into water, and in this process a vacuum is formed which,
draws down the piston on the large cylinder, and then the whole power of the steam is
made available. The water is raised by a pump, which is worked by a rod direct from
the wrought-iron beam of the engine. The pump is double acting, having both a bucket
and plunger, and thus represents a combination of the common lift pump, with a force
pump similar to that used for feeding boilers, The bucket is twice the area of the
plunger, and the q of this is—that it draws at the up stroke the full contents of
the barrel, but only discharges one-half into the delivery pipe, the other half being dis-
placed by the plunger at tho down stroke. This causes & pretty uniform flow of water,
.and enables it to be forced, with the assistance of a large air-vessel, straight into the
main, without the intervention of a staud-pipe. It is believed that this is the only in-
stance of water being raised to a height of 400ft. through a main 9% miles in length., With
regard to the source of the water, it issues from the chalk formation out of vertical
fissures which have been formed by some uphearing of the strats, and which takes one
general direction. To obtain water, all that is to be done is to cat across these fissures,
each of which is separate from theother. Owing to the operations which have taken place
in working these chalk pits, very little tunnelling is required. The tunnel in use at
present is 25ft, and 5ft. broad, and this can be extended to indefinite proportions accord-
ng to requirement.

Warzgworks AT Hay, xgar Huzzrorp.—The waterworks of this town are now com-
pleted. The reservoir, 175ft. by 64ft., and 11ft. in depth, is supplied by a mountain
stream some half a mile distant, which is diverted, and then passed through a filter, 6ft.
in depth, of gravel and sand, before entering the reservoir, where it is joined b{ two
springs obtained by boring about 30ft. to rook (old red sandstone formation). Previously
to these supplies entering the mains from reservoirs, they have to pass thron¥h another
filterbed, on the ascension principle, formed of slabs, with a pressure of 12v. The supply
is thus filtered by desoent and aseent.

Taz Warss SurrLy or Paris—The aggre%n.w of the present water s?pl{_of Paris

is 5,400,000 cubic feet, 3,700,000 of which are derived from the Ourcq canal. The total

of the water-pipes for the private supply is 68,720ft.; for the public supply, it is

6,6311%. ; the largest dismeter of the pipes is 3ft. 7°3in. Two new pumping engines

of 100 horse power are now being erected on the Quai d’Austerlitz; they will add from
400,000 to 60({300 cubic feet to the water supply of the suburban icta,

n may
The mean number of lights of each is about eight.

" PrOT0GENIC GAS.—A prospectus has heen issued of the Photogenic Gas Company for
the purpose of introducing the patent of M Mongruel, which is llle;fed to prodace either
from ordinary gas or from atmoepheric air, a light more powerful, cheap, and healthy
than any hitherto known. The proposed capital is £200,000 (of which one-half is to be
first put forth) in shares of £50. The price to be paid for the patent is £5000 in cash and
£45,000 in shares.

MAURITIUS GA8 CoMPaNY.—The prospectus is issued of this Com
£100,000, and a first issue of £60,000, in 12,000 shares of £5 each. This company is
established to sapply in the British Eossession of Mauritius, and it intends to com-
mence operations forthwith in Port Louis, all cl in the ¢ ity being dest to
adopt the Em'oFu.n system of lighting. The company’s agent at Port Louis has chosen
an eligible site for the works, close to the harbour’s edge, where coal and other materials
can bo landed, and it is stated that the profits will give a mirimum return of 12 to 156 per
cent. on the capital to be invested.

DOCKB, HARBOURS, BRIDGES, &c.

Bracxroor Pirr.—This pier was designed by and erected under the sapervision of
Mr. Eugenius Birch, C.E., London, and is constructed almost entirely of iron, the only
woodwork employed being that used for the deck and the fender piles at the head. The
following are the dimensions of the pier :—Approach, 80 feet long; abutment, 120 feet
long and 45 feet wide; main porticn, 1070 feot iong and 28 feet wide; und the head, 135
feet long and 65 feet wide, giving a total length of 1405 feet available as a p! d
The entire superstructure rests upon clusters of iron J)iles, vertically fixed into the ground
by means of screws. The piles at the abutment aud main body are wholly of cast iron,
and those at the head are partly of cast and Jnrtlv of wrought iron. The | t of the
cast-iron columns are 12 ins. in diameter, and of an average thickness of 1}th in. and the
whole of the columns are filled with concrete, which imparts to them additional stabilityas
a means of support. The piles are placed in clusters, as this mode of arrangement
been found by the enginecr to answer in cxposed positions; for, the piles being trussed
together, and well secured longitudinally, transversely, and diagonally, by the rods and
braces, are capable of sustaining sudden shooks of the séa, a most important considera-
tion at this point of the coast, where there occurs an extraordinary rise of tide of 35
feet. The clusters are placed at intervals of 60 feet ; and resting upon them are the
main girders, eonstructed of wrought iron, and in lengths of 72 feet. The description
of girder employed is the plate girder. Throughout the entire.length of the pier an or-
namental casting surmounts the main girder; and this forms a very good back for the.
sitting accommodatiou afforded by these girders. The hoad of the pier stands 50 feet
above low-water line, and every means have been used to give it strength and stability.
The total weight of iron employed upon the pier is 760 tons, comlstln§ of 420 tons cast,
and 340 tons wronght. The first column of this pier was fixed in May last year.

Tar CLIFTON SvsPRYSION BRIDGE aT Brisror.—The coils of the -tem bridgo
necessary for the construction of this work have been passed across-the Avon. A thin
rope was lowered from the Clifton buttress, and the end conveyed across the river in a
boat to the Leigh side, and then attached to a thick hawser, which was hauled across
and secured. The first of tho wire coils, 1100ft. in length, and weighing 3 tons, was
then successfully suspended across the chasm at St. Vincent’s rocks. Nine coils of
this kind have been suspended, a strong cradle will be attached to two of them aud
swuang down to the centre of the chasm, and in this the workmen will commence
bolting the planks for the lylut.('orm, gradually completing this s as they near the
inclines, the declinaticn of which is about 1 in 2. The platform completed, a
*“traveller ” will be attached to one of the wire cables, and the chains, &c., will be
conveyed to any part of the platform, above which the saspension bridge will be erected.

MINES, METALLURGY, &c.

NorTrUMBERLAND Coal MEasurxs.—A report has been made to the River Tyne Im-
provement C jssi by Mr, T. E. Foster and Mr. John Taxlor, relative to the
existing state and p ts of the Northumberland Steam Coal-field and the quantities
that may be expected to be shipped therefrom, upon the Tyne. They report that
they have measured the respective royalties in which is being wrought at the present
time the Low Main, or best steam coal of the district ; and after mak full allowsnce
for the quantity already ted, loss by dikes, small coals left under ground, and
screened out on the surface, they find that there is sufficient to endure, in the present
rate of shipment of steam coal on the Tyne, in addition to the portion diverted to Sun-
derland Dock, for a period of 110 years. But the present collieries could produce from 30
to 25 per cent, more than they do at p t, were the d d to arise. On this head
there would be an increase of, say 300,000 tons; a new colliery is being opened out at

y with a capital of
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Camboise, from which may be computed an annual vend of 160,000 tons, and from Sleek-
burn 80,000 tons ; and other dhtrma u;l_ 'y toms—total, 700,000 tons. The
increase of the steam coal trade from the has been as follows :—1859, 1,275,707 tons;
1860, 1,647,001 tons ; 1861, 1,644,067 tons; 1863, 1,065,586 tons. Besides the Low Main
seam’ there is another coal called the Yard seam, which is capable of being worked in
very pieces, and combines in a great degree mang of the excellencies to the
Low his seam is almost entire throughout the district, and there is suffi-
clent left to endure, on the existing vend, for a period of 60 years. In addition to th
Low Main and the Yard coal seams the following are met with, moro or less, in the dis-
trict on the north and south sides >f the e:—The Stone ceal seam, Bersham seam, six
quarter seam, five-quarter seam, the Townley seam, and Walbottle seam; and to the north,
some distance from the large downcast dike of 90 fathoms, the High Main seam, stone
coal seam, Bersham seam, gray seam, Plessy coal seam, and Beaumont seams. These
seams are not now in operation, b , at the ive collieries, the Low Main and
Yard seams are worked, as being more productive of profit. But there can be no doubt,
as these are all workable seams, the time will arrive, as demand arises and coal becomes
further enhanced in value, that they will come into operati As regards the inferi
description of coal, the time (110 years) is so distant when the steam coal of the first
quality will be exhausted, and as in addition the Yard scam will endure 60 years, togethe:t'_
o

Main seam, T

solution which comes into contact with the sulphurie acid will be decomposed, and even
that is sufficient to give an intense colour. The nitrous acid evolved from nitrates by heat
or otherwise, is also deteoted in its dry ctnte:l? the discolouration of a piece of white
paper moistened with a tolerably strong py c acid solution. In fine, I'am of opinion
that this method of testing for nitrates and nitrites is fsr more delieate than.any at
present in use. Simple, easy of execution, and perfectly unobjectionable. It is desirable
that a tKieee of white paper should be at tho back of the test-glasses, in order to
show the reaction best, and also that no more chloride of sodium be used than {s neces-
sary, or equal to the sulphuric acid, so as not to lay undecomposed at the bottom of the
glass, Preference would appear to be given to the use of the dry salt with the chloride
of sodium rather than a liquid nitrate.

ACTION OF SULPHUR ON SALINE SOLUTIONS HAVING AN ALKALINBE RricTiON.—M.
J. De Girard has observed that by bolling a solution of soda pyrophosphat th an ex-
cess of well hed flonr of sulphur, the liquid rapidly b brown in of
the formation of polysulphide. By continuing the ebullition for several hours, hydro-
sul;;hurlc acid is abandantly evolved. The liquid gradually becomes colourless, mean-
while disengaging hydrosulphuric acid. The filtered liquid contained soda hydrosulphite
and a salt of phosphoric acid. Silver nitrate solution was added as long as the white
precipit_nte, first formed, was rendered black by the formation of sulphide, and after

170 years, Messrs. Foster and Taylor did not think it necessary to go into the
the“?umtity of inferior coal in reserve, excepting, generally, to remark that the various
mwdmm of coal will naturally come into operation as those of superior quality are

Axoraxr Nzw MxraL.—A letter from France says that another new metal has been
announced there. M. Osravais, Professor of Geology at Strasbourg, has ob-
tained a hard s metal, of the colour of guld, but soft as lead, from the mineral
waters of Alsace. The metal, not admitting of a high degree of polish, will be useful
to employ in the dull or coloured goldsmiths® work so much in tashion for ornament just
:ﬂow.u e specimens, submitted to connoisseurs in Paris, have excited the highest ad-

ration.

1nh

this precipi the filtrate gave a yellow precipitate with the silver solation.
of sodi Iphide boiled with excess of snlphur evolves hydrosulphuric aci
and when the liquid has becomes quite colourless and neutral to testﬁmper, it oontains
only soda hyrosuiphite, Under the same circumstances, sodium sulphide alone, decom-

water at 100° C., evolving bydrosulphuric acid. Water boiled with washed sulphur
13 also decomposed with evolution of hydrosulphuric acid.

Nzw MopE or PropucinG THE ANHYDRIDES OF MoNoBAsIC Acrps.—M. H. Gal has
obtained acetic and benzoic anhydrides by the reaction of the corresponding chlorides
with anhydrous baryta. It is neceesary to avoid using an excess of baryta, Anhydrous
lime and oxide of lead produce the same result ; the latter at a temperatare of 160°; the
former with such viol as to b i d t. Tho reaction with acety! chloride
and is completed after the mixture has been

ExTRACTING
has been introd
the dust by a draft through a flame of
structare, with :oﬁnte about 3ft. wide
common pine wood i8 built. The flame
in the shape of a mnffle, and instead of rising upwards, runs
floors at an angle of 45 degrees. The tube cont,ainini the ground quartz enters this
muffle-shaped chimney at its uxper end, just where the blaze from the furnace enters, and
the strong current carries the lame its whole length. There are several round holes an
inch or two in diameter, at intervals of about 3ft. along both sides of the chimney.
Through these, when the ap is in operation, a further supply of air than that
furnished by the blower is sucked in and assists in decomposing the sulphur contained in
the ore. In passing down the flue, or chimney, the ;i‘nlverised ore is blown through a
Jet of flame, as dust, from a distance of about 201t., the length of the flue, and each par-
ticle being separate, is surrounded by air and a utronguﬂame, and it becomes red hot,

Gorp FroM QUirTZ.—A new method of depriving gold ores of sulp

d in Ameri It consists in reducing the ores to fine dust,thenfominE
glne wood. Thoe furnace used is a square bric|

4ft. in length, and 3ft. high, in which a fire of

m this fire-place escageo into a chimney built

own towards the lower

at the ordinary t X
kept for a few hours at 100° C. In the case of benzoyl chloride, a temperature of 140°
to 150 C. {s required.

ON TtEE ELEcTRO-CHEMICAL DECOMPOSITION OF INsOLUBLE Sussrawors, sy M.
BecQuereL.—Whilst sceking to oxidise silicium at the Po-itlve pole, in distilled water,
with a pile of eighty elements of sulphate of copper, I found that this metalloid is not,
a8 has hitherto been d, a non ductor, but that it possesses, when traversed by
an electric current, sufficent conductility to produce remarkable caloric effects, by reason
of its great resisting powers. By putting small cylindroid crystals of silicium, prepared
by M. Deville's process, into a porcelain, or better still, a platinum eapsule, in communi-
cation with one of the poles of the pile, and closing the it with a plati -wire, at
least one millimetre in diameter, then by simply touchin;i with this wire one onl;
crystals, the ﬂwcent crystals become incandescent. All the crystals follow the wire
when it is raised, forming & small chain with reddish white heat; at the same time a
white smoke arises, more or less visible, according to the force of the pile, aud possessing
an odour rather like that produced by breaking a piece of flint. The intense heat is

d ist offered to the electricity when traversing the silicium ;

Eivinr off its sulphur, arsenic and other volatile s. After passing down the
, 1t falls into a receptacle of brickwork, whence it is raked out upon an earth
The ore now presents about the same aﬂpeumee as that burned in a rever-
y The Ig hi simply an arrastra about 8ft. in
diameter, with a stone bottom and dragstone. By this process three times more gold,
it is stated, are obtained by it than by m‘v\ of the old processes. Snlphnr, arsenic, and
iron quartz prevent, in a great , the 'y from 1 tion with the gold.
PratiNUM.—AL the Paris Academy of Sciences, a communication was received from
Messrs, Sainte-Claire Deville and Troost, showing that platinum, though apparently a most
compact metal, will admit of the guug:) of certain gases through ite pores at a high
t t To rtain this, the authors of the paper had caused a platinum tube to
be drawn all of one gicce, 80 a8 to be free from all solder, and to present an uniform and
brok f: 'his plati tube was introduced into a porcelain one, 8o that an
empty cylindrical space was left all round bet the two, properly stopped at each end.
Through this space a constant current of hydrogen was made to pm%y means of two
tabes inserted at the extremities, 80 as not to allow of the slightest communication

!oor‘w eogl.

ion y

reallg prod by the
for this result is obtained by using a pile of such force, that by touching the

latinam
capsule with a wire of the same metal only a feeble spark is emitted. In experimenting
with a nitric acid pile of twenty clements the heat is so intense that the platinum vessel

is perforated, being melted where it becomes in contact with the substance, as well as
the end of the platinum wire, and, at the same time, a white smoke is disengaged, with
formation of silica, deposited as powder on the melted piatinum, and also some silicide of
this metal. With ch ] electrodes eftects are obtained, resuiting from their
combustion and the effects above described. The light is then too brilliant to be borne
h{ the naked cye. In this and the preceeding instance it is necessary to operate on a
plate of rock crystal, the surface covered with silica; under the microscope this silica
ap to be in a vitreous condition.

Ew MerrHODS FoR TESTING THE PURITY OoF ALcoHoLs axp ErmERs BY M. Bge-
THELOT.—Though alcohols and ethers have been carefully purified Ly distiliation and
desiceation, there has hitherto been in most cases no means of controlling their parity,
The following arc the resuits of my researches:—1. I take as a starting point the fact
that a 1 ether, if pure, is decomposablc by an alkali, by saturating an equivalent

with the platinum tube which was filled with dry air. On exposing this tube to a high
d: & ci L

temperature, the air b, lost its oxygen, and water was fc ; p ¢

which could ‘only bo explained by admitfing that hydrogen had penetrated through tho | Weight of this alkaii. By this means, as I showed about ten years ago, the analysis of

pores of the platinum tube ; and, on the temperature being further raised, a considerable | ¢thers and analagons compounds, is founded on an alcalimetric test, based on the use

quantity of free hydrogen was found to issue from that tube. This shows that platinum, g; a‘:t&ndud “a'l:m“ :f ‘;:"Y"" 2. B‘y‘r:eaug‘of the same “.‘]“.“1:’;: "!“‘“.“g uumﬂl:
" q : com| ethers m: | p

at a high temperature, is capable of producing the p of with gases. | O ? egm “:bl lios “?i 50: altereble ::’ .:t‘:“el:&d T&'bguz: t:gnﬁme‘“: o.oe‘;i ‘m. ﬂikl

solu! o ta, and & known w t of the y , are encl a .

APPLIED CHEMISTRY. It is then he:gd for about a hundred hours at 100°; if the alcohol is pure, as is oftenest

Use or SuLPEUROUS ACID IN THE MANUPACTURE OF SUGAR.—M. A, 060 points | the case with ordinary alcohol, the standard of the does not change,

out the use of calcium bisulphite as prejudicial rather than advantageous. e excess of | Amylic alcohol, on the t Imost al tains a small quantity ef

acid uniting with oxygen produces sulphuric acid, which reacts upon the sugar, convert-
ing it into grape sugar, and eventually into ulmic and formic acids, and ulmin, thus tend-
lng duce colour, instead of bleaching harine liquid. Hence, he states that
when the salphite s used it should always be with an excess of Hme. It is indispensable
that the -juice should be lkaline as to tarn litmus- r blue. In the absence of
paper, the alkalinity of the

litmus-| Y juice may be ascertained by its turbidity, and by
the formation of a pellicle on the surface of a small portion when it is breathed apon.
Nors ox EXPERIMENTS WITH NITRATES, BY Mz.J. HorsLry, F.C.S.—If a small portion
of pyrogallic acid from the point of a penknife be projected into a vessel containing
about two or three drachms of water, it will, in the course of twenty-four hours, or less,
assume a dark brown colour, from the absorption of oxygen from the air, but not so if
the pyrogallic acid be dissolved in water acidulated with a few drops of snlphuric acid.
1t there%r‘e occurred to me as an useful means of detecting nitrates and nitrltesills the
following experiments prove:—If into a test-glass containing two or three drachms of
water, acidulated with a few drops of sulphuric acid, a small lYol’tlon of pyrogallic acid
be projected, and then a little strong “lY uric acid be carefully trickled down the sides
to about one-fourth from the bottom, little change will ensue beyond a faint violet
coloured line at the point of contact of the two fluids. A grain of chloride of sodium
being added, a brisk effervescence runs throuqhtmt the sulphuric acid from the evolution
of chlorine, which somewhat increases the violet colour, but on projecting the merest
particle of a solid nitrate ( nimf potash) it will, on falling, carry with it so much

W

compound ethers, as also does o ether, even after digestion on milk of e.
Glycol prepared by the ordinary methods, and rectified to a certain point, is particalar]

impure. I havefound in it as much as 22 per cent. of combined acetic acid, correspond-
ing to 40 per cent. of monoacetic glycol. This tact may occasion more than one error,
and the knowledge of it will be useful to chemists ocoupied with this curious sul .
To recognise the pr without estimating, of a neutral ether in an alcohol, I heat the
alcohol with twiee its volame of water, for twenty hours at 150°. Most of the neutral
ether changes into acid. 3. The presence of a free acid in an aloohol or an ether is so
casily recognised that I need not stay to describe the process. Formic ethers, for instance
arc always acid; bnt they decompose 8o promptly as to prevent the exact estimation of
the free acid. The free acid of other ethers, on the contrary, can be precisely esttimated.
4. The presence of a small quantity of water in a neutral ether may be detected by heating
this ether to 150° during twenty or thirty hours; the water decomposes an almost equiva-~
lent quantity of ether into acid and alcohol. The acid is then estimated by a standard

solution of baryta. On submitting acetic ether, carefully purified by the ordinary methods
to this test, it will obetinately retain a centleme of water, which is with t Ciffioulty
eliminated. 5. The s0 be detocted

resence of a small ?mtity of water in alcohol may
by mixing the alcohol with a fectly anhydrous compound ether, tested as above, It
is then heated for twenty or thirty hours at about 150°. If the alcohol isanhydrous the
mixture should not become acid. 6. The presence of a small quantity of alcohol in &
neutral and anhydrous ether, acetic ether for instance, may be ted by
ether with ntk.-:)wn weigh: of pure acetic acid. The standard of the acid will di

ling to t of alcohol

of the pyrogallic acid as to on by the nitre and produce an intense purple
colour. w gradually mixing with the u| layer of mwe acid fon,
08 off st 8 or rings of orange-yellow, by ming ox; at the expense of the
posed pitric acid of the nitrate. On the other the niteate be first mixed

with two or three timesi ts bulk of chloride of sodium, and then projected through the
pyrogallic acid liquer to the s acid below, no purple colour is produced, bat the
resulting effervescence causes the evolved nitrous acid to act more uniformly on the whole
of the pyrogallic acid, imparting a deep orange brown colour. Bach is the sensibllity ?:

this that even a drop or 8o of a solution of a nitrate added to the

m:, vious to the projection of the chloride of sodium to show the ~
cmmsed by the libesated nitrous acid, the intervention of the chloride of sodium,

from the smaliness of the nitrat ducti it more

bein to its sad read
eident than when the nitrate is ‘used slowe, Only part, howsver, of the drop of nitrate

MiNUFACTURE OF OXIDE OF ZINC.—An Invention has been paterted bl Mr. George
Darlington, of Minera, which consists in mixlng zine ores, with or without flux, with any
description of kel b terial, for the purpose of reducl.:s such ores
cspecially with anthracite coal. He exposes the said mixture %o the action of heat
resulting from the combustion of a further quantity of this smokeless fuel, by plactng it
in a blast-furnace, or in any furnace where a or forated plate grate, the ash-pit to
which is closed, and which form the air-chamber for the reception of air furnished for
the combustion of the contents of his furnace, either by fan or otherwise. The furngce
is an open furnace. Thereis a colleeunglrpmm above the furnace, and into this the
mmturned a8 800n a8 the green tint indicating the formation of zimc oxide shews
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List of New Patents.

rl'nr ArTizAN,
July 1, 1863,

LIST OF APPLICATIONS FOR LETTERS

1379 E. J. Jarry—Cleatiog and ploughing land by

stenm or other power.

PATENT. 1380 E. H. Letang—Ruling and printing machine
0 b ued  either combined or vp-nlely.
- laﬁl R. Ci ity g
W2 HAVE ADOPTED A XEW ARR T or | rio
THR PROVISIONAL PROTRCTIONS APPLIED FOR l”"‘ T',{,‘.ﬁ",,;:' don "8 moalded or ather sur!

BYINVRNTORS AT THE GRRAT SRAL PATENT,
Ovrics. Iy ANY DIFFICULTY SHOULD ARISK
WITH RRFERANCE TO THK NAMES, ADDRESSES,
OR TITLES OIVEN IN THE LIST, THX REQUI-
SITE INFORMATION WILL BE FURNISRKD, FRER
OF RXPENSE, FROM THR OFFICE, BY ADDRRSSING
A LKTTER, PREPAID, TO THE EDITOR oOF
“THE ARTIZAN.”

DATED MAY 26th, 1863,

1321 A. Haley—Jacquard looms.

1322 J. Munro & R. Boring, mining, avd
exeavating, or ennlnx. motive power engines,
and presstire gauge:

1328 K. K. Dullon-Clennlinz ored cof

138 :l Heury—Raising, forcing, nml moving

flui
1328 J. Bnekllqham—!’lmth
1326 F. . & J. Kitson—Tyres for railway wheels,
and -em-lnf the same to the wheeln,
1327 W. B. Newton—S8eparating the fibre from the
flesh of plants.

DaTED MaY 27th, 1833,

ms A. P, Hernandez & P. B, Crespy—Soap of | 1395 M.

lm W. Clark—Offensive and defensive arms.
1330 A. Bastow—Looros for weaving.

1331 H. C. Coulthard—Blast engines

1332 H. J Kennard—W rought-irun cylinders.
1333 C. Gammon—8pring fustening.

133 W. Palliser—Projectiles for ordnance.

Daten May 28th, 1863,
ms F R. hl-h—l’mdudnc ornamental ' surfaces

for decorati
l” w. I, Bllh—slenm boilers.
1337 C. T. Boute!—Instrument for measur ng dis-
m and altitudes
G. G Gas hurners and
lm C. K. Laederich—Watches,
1840 H. Cartwright—8teering vessels.
1341 C. P. Baxter— Hollow elastic stopper for
botiles and jugs.
1342 T. Richardson & R. Irvine—Treating the wnste
qur oblained in the preparation of esparto

lm P. f““ Pressing hing, and fiuish.

ing garme!

13 H. T. Whho—l-ln-, caps, and other coverings
for the head.

1345 T. Jarvis—Ohtaining vegetable extracts.

146 R. A Btoomu—?nddle wheels,

137 W, dbam & J x1 i

3

and from
liquid fnm the solid portions lhena(

liquid
i i“lt-lu

DaTED MAY 29th, 1863

1M8 B Iroumonger—l.ocse clip and socket joint.
IMA Abadie—Railway brw\c s
350 W. Loeder—Rails for rnﬂw-yl.
lﬂll 3.3, l’oul—Aeedenun‘ the draft in furnaces
and fireeplnce.
IL;Q“G H th—Huun; buildings by mewus of

water.

133 R. Barker—Matches.

1354 W. Green—Pruduciog black coloaring matters
8.

1% 5. H
1356 F. l‘lwm—cud b nrd or paper boxes or
receptacles.

Lahri Y

Darep May 30th, 1863.

1357 E.T. Hoghes—Tranamisaion of motive power.
3338 E. P. Mosmau — Obtaiuiug aud applying
motive power.
1359 J. Hnﬂl—l)u!rﬂmlmg manure,
1360 V. Bnl(rr—‘)rd
131 8. Bats & J, Jnrdine—Cnrrlmu usad in
hi yed in the of lace or

other fnhric-‘
1362 W. Clark—Manure.
DATED JUxE 1st, 1863,

1363 J. Henson—Railway carriages.
uu .l Chalmn—Armour for forts and floating

nas W Clul:—l’riuﬁng fabries, papers, and other

surfaoces ours
1366 F. W. Smim—cuvqmg gonds from n ware.
house or vessel by pvnmn of air or by vacuum

nd atmospheric

1368 J. Daver—Horse rakes.

1369 A. V. Newt n—Mnarline spike.

1870 C. Belcher—Cut! and trn-splanting mrf.
137 Coulthard—Packing for the glands of
s and other moving mechanism,

Darep JUNE 2nd, 1863,
1372 3. Mellard — Double moulding or ridging

lﬂ.“A‘ Illlmrworth—noou nnd shoen
1374 J. H Brierley—A ion of leather in the
manufactur- of gent! nm u's scarfs and ties,

138 G. H Cottam—8nddle Lracket aud Lricks for
vh' tables.

1276 D. Wilson & E. A, Cowper—Presses

l3’1 G. A. Barrett, W, Enhnll. C. J. Andrewn, &
lhnvn,—\hlvu for ting the s, pu-d of

lﬂs T. hp—Shoin‘ horves,

1383 W. Gleave & T. Young—8upplying water to
stesrn boilers.

Dartep JUNR 3rd, 1863,

1384 J. Travis—Preventing incrustation in steam
botlers, steam g and fuel

1385 E. A. laeko—&eurln‘ ldcndfyhl‘ labels or

0 bales of fibrous material.

1386 T. Claridre—Spur wheels used in the construce
tion of miil and forge gearing.

1387 G_Davies—Ginning cotton.

1588 W Lee & J. G. Winter—Steam fire-engiues.

1389 F. S. Barff — Protecting. preserving, and
bnl'dcnhl‘ sutfaces of brick, cement, stone, an

1390 J. J. McComb—Presses for forming bales of
cotton and other materials, and fustroings for
and means for applying tands to such bales.

1391 J. Portlock—Alarum apparntus,

1392 J. Maunoe—Instruments for ruling.

DATED JUNR 4th, 1663,

1303 8. Bluke, T. Lee, & R. Dutton—Flour and
meal mills.

1394 H. Rigby—8team boilers and furnaces for the
consum! dlon :f I‘I;okl: Pre o

.. de Wailly—Preservation of carpets
from the effects of du{.

1394 H. Pollack—S8oarlet colour.

1387 W. B. Newton—Casks, barrels, kegs, and
other aaniogous articles.

Datxp JUNE 5th, 1863,

1308 8, 8, B. Gufllaume—Bricks.

1399 ¥. A. Calvert—S8team engines, steam boilers,
and steam heating apoaratus,

1400 R. V. 8ievier—Jacquard machines.

1t A, Q d-

140! R. 1A Brooman—Treating liquorice root to
«hrain liqud and sol'd extracts thes

1493 T. Grv—Fiux, hemp, nnd other vmh’lo

fibrons rubstauces in urier to blesch and

IHS T. Adams—Slide nnd other valves,
144 J. Brovke—Miners' lamps.

l“b W. Welle & J.W. L'N—Obhlnln artificial
light fiom voluile Jiquit o

1448 T. Bvavs & E. Hugh-s—Applyigg one or more
oulwnof jok o t"n in lcu:r':yrg printing by

han
147 W. Clark—Locomotive apparatus.

Darsp JUNR 11th, 1863,

148 M Hatschek—Manshing.
IHQ W. Clark—Obtuining and applying motive

)050 'l'. l( Harrison—Metallic casks.
1451 M. Henry—Treating floss silk and silk waste,

1512 R. A, Brooman—Prvserving the silvering or
quicking on glass, and glass vessels for silvering
or quicaing.

Datep Juwz 17th, 1863,

1513 W. H. Daweas—Iron,
1514 J. Banwell—Collecting and placing in rows,

or collecting and -Ieru\dng into a wi or else-
‘where hi (, corn, or o' her agricultural produce.
lbl& J. Milla—8quare rigging of vcssels.

6 J. Newnun—nomng 1n vaouo at s low tem-
uf". F. Spencer—Bteam, gas, and water tube

1452 J F Kain—!
hes and other

15’1:"\‘{."“ of fabries by lace

vnlkhm sticks and whips, and b
ma R l)nne—Cooklng avod culinary utnuﬂl.

. Tel wooden
ms C IV, Tmu—Dn.ify balance book with
movenb!e tickets or slips.
1436 J. Webster- Indurating iron, and protecting
iron and steel from oxidation.
1457 W, W -lmn—l’nvnmnuc hammer.
1458 J. A, Schlumberger—Preparntion of naniline
«Iyn or colourlng matters for dyeing, staining,
nting textile substances.
140 9 qn — Diawing, slubbing, roving, and
Innln( cotton and other fibrous runterinl,
ﬁs 0. Hallett—8ides of sbips, batteries, and
foﬂilndmu. and nyplymg armour plates thereto.
161 J. for
eyhndcn of stvam engines.
1402 J. Johuson & V. Braithwaite— Reversing
Icv-n for locomotive engines and others
T. A. Elliott—Reefiug topsails and courses,

Datep Juxa 12th, 1863,
1464 W. S8ims—Compound extract for the cure of

deafoess.

1485 F. A & P. Calvert—Burring, ginning, cleans
ing, end carding cotton.

1466 G. Davies—Curryiug »nd cleaning lentber.

1467 J. Place—Materials for the purposes of siseing
and stiffening.

1466 J. C. Wilson—Reducing m nut kernels and

other substanoes to a state of pulp.

1469 J. C s {lson—Unhusking rice nnd other seeds.

1470 G. Bedeon—Cupolus aad blast furuaces

H‘_ 1 'I'l. C. March—Onamentativn of articles of
urni

472 'l'. H. lhlnn-—Thmhlng ‘{nuchiuu.

PP

the filnes y
10 ‘ll J. ‘r man—; nts for the of
i
1405 W, Clark — IN-;’Ilhtlun and uplrnhn of
their

1406 J. H Johnwn—Smouthin' irons,

Dater Juns 8th, 1863.

W. A Brown—Indieator for n!lw. trains.
1408 R. “’-lli-—l.‘mdinie"’l unioad Iny vess-la,
and elevating and ot se _oouve Eng sacks,
c.ska, and other pwhueu aud parcels from one
locality to unm
A. IJ. Hollln‘wmrth Spirit eompass with

mo‘c. E. Nammn—'l‘m’wnlof peat and other

1411 J. Hogg—Show cards.
1412 N. Walton—Drying and airing clothes.
1413 W. C. Brocklehurst. J Creighton. C. Makin.
son, & J. inding ynrns or threads,
MH ‘V Mil Ier—sln ps, vessels, and boats.
1418 W. Clark—Mounting end fitting bedsteads,
chairs, and other moveable seats on board ship
1416 W. Clnrk—Dervice for turuning croas bend
wrists or pins, or for turning any cylindrioal part
"cg g-:l-ig:;y "zmeh l!. -i-enml ween dlvo arms.
—Pasing, rasping. and scra,
the rdges of boot nod lhos'wln nl:a’ d heels. ad
.E. Prienlmch—l-k
W, K. Gedgr—Kite:
140 J. G. Jm.el & R. ludley—“'vrlllng coul and

other rcines
H"l R. Humph s—Surface condensers.
14?‘1 R.C. l-'wlr’—Cnswr nnd «tber oils for medi-
clon!
1423 H. anell—lnhtlmu for ordinary felt and
kamptulicon.

1424 W, E. Newton—Needles.
1425 W \ewmn Nozzles for hose and water
diacham i pe
1426 J. ['-mn—“ nshing wool and uth-r fibrous
materinis.

1427 1. Pnge—Drope.ling vessels.

Darep Jung 9th, 1863.
MI.% G. Hills — Obtaining oer nin products from

ops.

1429 B. Dobson & D. Greenhnlgh—Preparing cotton
naud other fibrous subsiances,

143 E. Barlow, J. Newhouse, F. Hamilton, & W,
Hope—(Grinding card tee'h

1431 C. Nicquet—S8orting auil washing ores.

1432 J. Edwurds—Rnilway rh vire mod sleepers

1433 R. A. of L
substances

1434 J, Murrny—Holders for inserting and fixing
pho-ographic pictures in albums.

1435 . Martin—Treating und preparing night soil
rod sewage with other eriais ns 4 mavure.

1436 M. Swgrilt—l’nunlmu

1437 “’l . Newt n—I'ropulsion of ships and other
veger

HWRAH P Mchlop—Compoutmm for cuun‘

L ‘giw hottoms.

b ;

apps.utus.
DaTED JUNR 10th, 1863.
140 W. Madders—Ornamentnal fabrie.

1441 R. Aitken—Prrmaucut way of railways.
1442 V. Roderts—S:eam boilers,

u
-nd other highways,
walks

1474 H 8. Barron—St*am fire engines.

14°8 J. F. Tone—Vrevention of smoke in steam and

camn‘; drnu, and kot-

) wrnaces.
1476 G. I)-wnlnm—l"np" bags.
1477 J. Jones—Gas regulators,

Datzp JUNE 13th, 1863,

1478 G. Davies—Oiling journals or axles.

W79 T. Wrighy—l'llm-mx or cleansing water or
otber fluids.

u@. J. Hoph-m—?uunmg the ends of metal

bavda.
ml w. N." hi Cleansing ships’ b

usa l. Blukhrn—'l‘n:tim engines,
1483 T. A. Eiliott—Uallasting ships and other

vessels,

1184 A. Mehu—Helm for working the rudders of
ships or vessels.

1485 J. 8. Beuson & D. Jones—Removable head for

caske.

1456 M. B. Westberd—Adapting ta) ribbons,
and other such parrow ﬁ\bnen'or :::'wd 10 sur-
faces from which they may be wawound, or upun
which they mav be rewound.

1487 1. G. & W. Basa—Naiis nud spikes,

lll:’ H. G W Wageiaff—Feeding stram boilers

th wa

1480 8. 8. Roluon—WotkInl the rudders of vessels
apd auxilinty steering apparatus,

1490 J. Shand—Steam ftire eugines and boilers.

DaTED JUNE 15th, 1863,

1491 W. W, Box—Fir Lars fir the boilers of loco-
motive and other evgines, and fire boxes and tur-

naces genernily,

92 J. Porrnur—nrleku. quarries, nlabs, tiles,
enrthenware pnpn. and other eartbenware or
ceramic artio

1483 T. Cop--—llmllin horses.

1494 H. B. Barlow—Openivg and cleaning cotton
nnd other fibrous substauces

1495 1. B. Harris—Flexible and otber tubes.

1494 J. Juckes, jun.—Furonces,

Hw. C. Petitjenn—

Gordon

R. w,
us subs*ancen.
NW \V. Clark—Enyiue for obtaining motive power
from stenmn or other hquid.
1500 P. I’ L Stafford—tisearms.

.Splnning flax end other

DATED JUNE 16th, 1863,

1501 J. J. Shodloclr—V-lm for the paseage of
steam. gas, nud fl

1502 F. S nlsnm.—lln ing plastic materials and
h.t but not melted metal L means of presaute,
pemnulon. or nllmq

1503 W,

i

‘
vesting

. 1
n— ul

1519 F. de '\Vylde—l‘nuruun of Jead surfaces
exposed to the action of water, and for the pro-
uretlun of such surfaces from decomposition by

heric action.
lmy..l.‘ %Volf—Amala or means for use in smoking

1521 T. Pnrdle—l’luuﬂng. colouring, and decors-
tion of walls and ceiligs.

1522 A. Bm-wlmn—Ennndn&quﬂd..

1328 W Naylor—Com, iding, and regu.
lating the pressure of gus.

Datep Juns 18th, 1863,
1524 J. A, Sparling —Tmlﬂn and winding silk.
1525 J. L. (.-‘:-.mn-—!To ' &
1526 W. 8. Lowe & J. (.P‘ nlhm—lflf-ucﬂug mules
for spinning cotton and other fibrous materials.
l&f D Barker—Treatinent and preservation of

ma "g l{olph '&nA Heald—S8ewing machines.
mo R. Jobson—Moulds for casting metal,
1531 K. Gossiava—Bolts, rivets, and spikes.

Darzp Juxz 19th, 1863.
Im H. Mnoldu—lr nderlng l'_umnplnﬂc air Mm for

wer of infl bl

m:c RB. Haw-nh aud J. Brku—!uunh(mor
other fibrous substances.

1534 8. Middleton—Irun or other metal nhoe-. and
the securing the same to the hoofs of horees and
other animals with .ut uails.

1535 R. Marrison— Hreech-londing firearms.

1536 H. A. Bonueville—Holts nnd rivets.

1537 A Morel—Combiug wool and other fibrous
ma al.

1534 A, More'—Truction engines.

1539 J Watta—Male,

1540 W. Hicklen — Metal screens and sieves for
screeuing and sifting.

1541 WV, .l\'ulou—"ir-

1542 M. Henry—Deco ulln‘gnln uul seeds, and
the application of the p d by and

1s used in d icating
Datep JUNR 20th, 1863
1543 T. Bmith, T. Moore, & M, Burrell—Reels

covered wita silk or other mlhble material used
ns machines for the T. dressing flour.
1544 Y. Meirat—rope in‘ \'nuln by water pu'a.
i &

for -um“rinu uud oolwn, ‘snd new mode d
munufacuring the same.

1347 R. Brownlee—S8awiug muhln.?

1548 P, Fassio—A system of sev fire places to
one cbimne ney.

1:4» G. lll.nxey—Clumn‘ spoons and nnh.

1550 C. d

licable to the ipes or tnhu,
to_onulkiog or coveriug shipe’ n‘&';.,
uther useful purposes.
1551 J. L cluu—’.l‘nrnin; overthe leaves of music

wnd other books.
lb“ H. Mnacaula, vers or appliances for the
rims. borders, or top e of ber utensila,

plicable ulso to commordes and water ciossts.
ll\g F. Jenlnn- Bln'l-ne tellstale compass.
1334 T.N G tor p
or utber swues.
. L &T. W’hmo—-conutmuon of steam

IMW.L&TW C for propell
*ha! t ships or vesse

1557 \\' L. & T. “’mml—Pmpelhn[ ships or
veswels f0T Ocenn navigutivn,

15358 WV, L. & T. \Winans—Propelling ships or
vessels for ocean navigatiol

1559 W, Clurk—Paper pulp

1%0 J. Booth—Winding nnehlnn.

Datrp JUNR 22nd, 1883, 1
156‘1 J. 8ainty—Turnip custer for cutting the last

slice.

1362 K. Wilks—Portmantesus and trunks.

1563 A. Twnddell—-Size:ng or preparing warps.

1564 J. Mcleau—Trenting o1l from shale or otber
Lituminous winernlas and similar vils, to obtain
various vreducts theretrom

1565 W. 8nell—Csnuon, with arrow-shaped pro-

tiles
lb‘!‘lﬁ F. Boult—Obtaining patterns or designs for
the arts ond nonutnetures.

1505 J Luhlfuot—-!‘lxln. the p
of dynn‘ end pnnl‘-‘lnﬁulule hlmcl lml yarus.

uwd vulnmumr articles of india “rubber.

1 . Score—Candles and soap.

1506 J. Bteele & W, I-ou—lumving the brau or
outer skin from wheat or other grain

1509 A.J. Fraser—Ap
cnrrhgc window

ng thereof,
lam “’ Neill, jun.- wlm
1511 J. C. Onions—8miths’ and other bellows.

grlllll applied o hoase and
s for the working and fus-

1867 L. A. Maj P for earburettl
nees.

1508 W. R Piston )

1569 W. Clak—Chargiug air with combustb

vApours.

1370 “". L & T. Winans—Propeiling ships or
veseels,

un W. L. & T. Winans—Propelling ocean steam

soels.

1572 . L. & T. Winans—Construction ot arrange-
wnent of the working parts of engines for actuat-
{ng the lrm ling sharts ul sream vessals,

1573°W. IJ' ton—Priutiy ry.

1574 C. T. Burgess—Reaping luchllﬂ.
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ON IRON-CLAD SHIPS, WITH PLANS AND SPECIFICATIONS
OF AN ARMOURED CORVETTE PROPOSED FOR THE
UNITED STATES GOVERNMENT.

By Jonx W. NystroM, C.E.
(Illustrated by Plate 244.)
From the Joxrnal of the Franklin Institute.

Armoured ships are yet experiments, and a subject now of considerable
importance in this country. 1tis a rather difficult undertaking to com-
bine all requirements of an iron-clad man-of-war, particularly for one of
small size and for shallow water. The most important requirements are,
—impregnability, speed, superior ordnance, good sea-going and sailing
qualities, comfort on board, simplicity, and no complicated machinery, and
lateral strength of the hull of the ship, all of which are to a certain ex-
tent combined in the corvette about to be described.

In August, 1861, and February, 1862, the Nav{ Department at Wash-
ington invited the ingenuity of the country to make proposals for the con-
struction and building of iron-clad steamers, which was at both times
promptly responded to by a great many plans, of which the corvette herein
described is one of the two submitted by the writer.

The two sizes of armoured steamers which I proposed to build were
constructed to accommodate the stipulations of t{e Navy Department’s
advertisement. It is, however, believed that smaller boats would answer
better for the present requirement peculiar to the country, but in all cases
small gun-boats are best suited for home service; a greater number could
be built in a shorter time, which would be more effective in blockading
the long American coast. Armoured gun-boats of 125 feet long, 20 feet
wide, with only 7 feet draught of water, mounting one ortwo heavy guns,
could go by inland navigation from New York to Fortress Monroe; they
could even be made to draw 10 feet water by taking in coal and ordnance
after arriving in sufficiently deep water. The object of which would be
to surprise or attack an enemy’s fleet at Sandy Hook, Delaware Bay, or in
the Chesapeake. If the Navy Department would allow themselves to
part from the Erie experiment principle and employ our present know-
ledge in steam engineering, gun-boats of this size could easily be made to
carry fuel for six days’ steaming. A number of small gun-boats are not so
ecsily surprised, and if a blunder is made in one or more of them the risk
is not 8o great as in a line-of-battle. They are, however, easier managed,
and if damaged they can go behind islands and shoals out of the reach of
the enemy’s fire. An experimental gun-boat of this size could be built in
two months, and if proved successful almost any number could be bailt in
the next two or three months.

Armoured ships must yet be considered an experiment, for which a num-
ber of large ones bears a greater risk in expense and blunders. The large
size armoured steamers built in European navies are intended more for
service abroad, for which they are well suited and less expensive than a
number of smaller ones, but our case is of a different nature.

In the Russian war with England and France, an English officer pro-
posed a plan to attack and bombard Cronstadt with a number of small
gun-boats, which was considered the most safe and effective, but peace was
restored and the plan abandoned.

A corvette on the plan about to be described will be as impregnable as
any iron-clad now building in Europe. As regards speed, the conditions
set forth in the Navy advertisement were such that speed could not possi-
bly be attained, for the greatest speed I can with safety guarautee is 10
knots, but am able to construct an iron-clad of the same or smaller size
with 15 knots per hour. Although speed is of great importance, there
are no men of war in the U. S. Navy with good speed, and some of the
iron-clads lately built can hardly walk by themselves, but must have a
tow-boat to help them along ; also the gun-boats built on the Erie experi-
ment principle can oniy walk.

The sea-going and sailing qualities of the corvette will be as good as
that of any merchant vessel of the same proportions ; it is in every respect
a ship-shaped vessel. A man-of-war may come in battle once or twice, or
say a dozen times in a lifetime; it would be improper to sacrifice comfort,
health, and life for some temporary importance; in the corvette proper

attention is paid to the comfort of officers and men on board by a house
placed between the cupolas on the main deck. This house does not inter-
fere with the proper management of a battle,—should it be injured by the
enemy, repair it,—should it be shot away entirely, build a new one.

The lateral strength of an armoured ship for shallow water, requires the
greatest consideration both in design and workmanship: wooden vessels
can hardly be made strong enough for that purpose. An iron-clad now
building at the Philadelphia Navy yard will hardly have lateral strength
enough for the waves of the Delaware breakwater.

Specifications of an Armoured Corvette with six 11-inch guns.

In the accompanying Plate 244, Fig. 1 is a longitudinal section, showing
the internal arrangement, and Fig. 2 a plan of the boat ; the arrows show
the limit of angle in which the guns can be trained in each port hole.

Fig. 8 is a transverse section through theline A B, Figs. 1 and 2, showing
the armour guards and cupola with one gun. The armour guards above
the water line are at an angle of 45° and of 5 inches thick iron plates;
under the water-line the guards are at an angle of 674°, and of three
inches thick iron plates.

Fig. 4 is a plan of the cupols, showing the three guns, of which it is
pro to use two at a time, and have one for reserve in case the others
should got injured or hot during the firing. With some practice it might
be possible to employ the three guns at the same time, depending on the
enemy’s position.

Fig. 6 represents the outer appearance of the corvette, with two armour
cupolas on deck, in each of which are to be placed three 11-inch guns.

DIMENSIONS OF THE BOAT.

Length on the water-line..................... 225 feet.
Breadth of beam moulded............. e 40,
Extreme breadth over guards .. e 45,

Draft of water .............cccveenennn. 12,
Greatest immersed cross section 436 square feet.
Greatest eross section including guards ... 450 square feet.
Displacement ............... ceeeenes 2125 tous,
Speed in miles per hour.............c..u.uneue 10 knots.
Horse-power of engines........................ 900 horses.

. The corvette to be made wholly of iron, with two propellers, and schooner
rigged.

Description of Iron Work.—Keel.—The centre keel to be made of
plate iron 1}in. thick, by about 2ft. wide, bent to suit the form of the boat;
also two keels of solid rolled beam iron 12in. deep, one on each side, as
shown in Fig. 3. .

S t to be of wrought iron in one piece, with a stuffing-box and
heel for the rudder, as shown in Fig. 1, and to be made in one piece from
deck to keel, as shown in Fig. 1.

Plating.—The hull to be of %in. plate iron, lapped longitudinally and
butt-jointed vertically, the butts to be double riveted in each plate. The
streaks to be about 3ft. wide from centre to centre of rivets, except in the
stern and bow, where it diminishes according to the ordinary mode of iron
shipbuilding., All the seams to be caulked, in and outside. The {in. iron
plating to extend in about 150ft. under the guards, the balance at the
stern and bow to be plated with 4in. thick iron plates above the waterline ;
to 6ft. depth, to be plated with 3in. plates; from 6ft. under water line the
keel to be plated with #in. iron, except in the bow, where one streak from
6 to about 9ft. depth to be 2in., and from 9 to about 12ft. depth to be lin.
thick. The butt pieces in the armour streaks to be 1}in. thick, screwed
on with 1§in. tap screws, 24in. into the 4in. armour plates; under the
water-line the butt pieces are to be rivetted.

Ram.—The ram of the corvette is to be formed by the armour-plates,
terminating in the form of the stem, as shown in Fig. 1. The object of
making the ram in this round shape, is to distribute evenly on the vessel
the shock of a collision; also for preventing the ram sticking fast in the
vessel run into. The rams now made for some vessels in the navy, with a
small piece of iron sticking out from the stem, is s rather unsafe contri-
vance ; should it stick fast for only one minute, the enemy’s vessel will

likely be hung upon it, which may give time enough for the enemy to
22



170

On Iron-clad Ships.

THE ARTIZAN,
August 1, 1863.

board us, and should the enemy’s veasel have a velocity forward while at.
tempting to run into it, the ram may be broken off and injure our vessel
more than the enemy. The Merrimac’s ram was broken while running into
our vessels in Hampton Roads.

Frames.—The frames to be spaced 18in. apart; every other of beam
iron, solid rolled 12in. deep, and every other of beam iron £ (6 + 4) inches.
The frames to be in us long pieces as possible with broken joints. In the
most curved parts of the stern and bow where it is not possible to bevel
the beam iron, the frames to be made of § (6 + 4) inches angle iron; also
the frames on the bulkheads to be of the same iron.

Beams.—The beams to be of beamn iron, solid rolled, 12in. deep, spaced
3ft. apart, one on every other frame, bent at the gunwales in continuation
of the frames, as shown in Fig. 3. The joints of the frames and beams to
be riveted with butt pieces in. thick by 3ft. long, one on each side, with
one iuch rivets. The beams over the bulkheads to beof angle iron % (6 + 4)
inches. Under deck beams to be 6in. solid rolled beam iron, riveted to
the frames as shown in Fig. 3. Under each cupola to be six intermediate
beams of 9in. solid rolled beam iron, as shown in the section fig. 1.

Stringers.—The gunwale stringer to be of plate iron 1 (12 + 12) inches,
firmly riveted to the iron deck and side of the vessel, as shown in Fig. 3.
The stringers to circumscribe the entire vessel,

Keelsons.—To have 3 keelsons, the centre one to be of solid rolled beam
iron 12in., and one on each side of Yin., spaced 9ft. 6in. apart, as shown in
Fig. 3. The keelsons to be firmly riveted to each frame.

Longitudinal Beams to be of 9in. solid rolled team iron, spaced 9ft. 6in.
apart, and firmly riveted to the deck beams,

Bulkheads.—To have five water-tight bulkheads of }in. iron diagonaled
on both sides with angle iron } (8 + 2) inches, as shown in Fig. 3.

Decks.—To have two decks, the upper one to be of 1}in. thick plate iron
next to the beams, butt-jointed in all seams with fin. butt pieces; the
longitudinal seams to run in one line, and broken cross seams. The iron
deck to be covered with 8in. thick planks, screwed fast from nnderueath.
The under deck to be of }in. iron with longitudinal lap seams and butt-
jointed cross seams, covered with 4in. thick plank, screwed fast from
underneath.

Rudder.—To have a balance rudder of wrought iron, fitted so as to be
protected from enemy’s shots. The rudder to be worked either in the pilot
house on deck, or under deck in the mariners’ room abaft. I have made
this kind of rudder on several steamers in Russia, and found it to answer
exceedingly well ; it has many advantages above the single rudder,—it is
easier managed, the vessels steer better with it, and it is less effected by the
sea—Fig. 1 shows how it is arranged.

Armour Cupolas.—To have two armour cupolas on the main deck, of a
spherical form 25ft. diameter at the base and 10ft. high. The armour-
plates to be 6in. thick, jointed in 12 segments with 8in. solid rolled beam
iron, as shown in the accompanying woodcut. Each cupola to bave six

port holes, in which the guns can be trained in a horizontal angle of 90°,
and vertically about 47°. The port holes to be 3ft. wide by 4ft. high,
covered with a slidiug shutter 4}in. thick, as ehown by figs. 3 and 4. The
shutters to be worked from the inside. Each capola to admit firing in a
horizontal angle of 330°. The tops of the cupolas to have a hatchway 6ft.
in diameter, covered with a plate 4}in. thick, wbich latter to have a hole
2ft. in diameter, covered with an iron grating. Cupolas of this descrip-
tion are considered strong enough without any backing of wood, which
latter would greatly interfere with the proper training of the guns. The
spherical form renders them as strong as 9in. thick flat iron, and exposes
the least possible surface to the enemy.

Armour Guards.—The armour guards to extend about 185ft. on each
side of the boat ; the armour plates to be Sin. thick, placed on wood at an
angle of 45° from the water-line to the bulwark, as shown in Fig. 3. The
plates to be fastened with tap bolts from the gunwale stringer, and with
screw bolts at the lower edge or water-line, throngh the wood to the hull
of the boat. The armour plates will be 6ft. 6in. wide, and in as long pieces
as possible, but not less than 10ft. The lower armour plates to be Sin.
thick, by 5ft. wide, placed at an angle of 67{". The wood backing to be
of the hardest dry oak. The ends of the armour plates to be butt-jointed,
but not riveted ; under ench cross-joint of the 5in. plates to be laid a butt
piece 2in. thick by 9in, wide, fitted into the wood, and under the 3in.
Plates & similar butt piece 1}in. thick. The guards to extend on each side

to where the armour plates of the stern and how commence, so that nothing
of the in. plating will be exposed.

An armour plate placed at an angle, increases in horizontal thickness as
the secant of the angle of inclination to the vertical plan. On this princi-
ple English engineers argue that a vertical plate of the same horizontal
thickness as the inclined one has the same strength: which theory will
hold good as regards lateral strength,—but it is the reflecting power which
is taken advantage of in the inclined plate. The reflecting power is in
proportion as the Zangent of the angle of inclination; that the secant and
the tangent added together, and the sum maultiplied by the true thickness
of the inclined plate, will give the relative value to the vertical one. The
lateral strength of an armour plate is in proportion as the square of the
thickness when the breaking force acts slowly,—but in the sudden shock
of a projectile, the inertia ot the armour plate acts as a die in a punching
machine, where the resistance of the plate is in proportion direct as the
thickness.

Deck Fittings.—Bulwark to be made of wood boarded with 3in. plank,
intended to be made fast and not to be saved in a battle, but should it be
desired to make it removable it can easily be made so.

Capstans.—To have two capstans, one forward and the other abaft,
arranged so that each can be worked by any number of men from 1 to
16, without change of gearing or other complicated machinery ; also to be
made 80 as to pinch hold of any size of chain or hemp cable.

Deck Lights.— To have deck lights to the officers’ and mariners’ rooms,
as shown in the plan, Fig. 2,—with frames ground water-tight in the deck,
and arranged 80 as to be easily opened for ventilation under deck; also to
be provided with stand pipes of about 2ft. high above deck, for ventilation
in rainy or stormy weather.

Davits.—To have two nnchor davits in the bow, and eight boat davits,
two for each boat, as shown in Kigs. 1 and 2.

House on Deck.—To have a house on deck of an elliptical form, as
shown by the strong dotted lines Fig. 2; length 85{t. by 20ft. wide, to be
made wholly of iron about }in. thick. The window shutters to be made
of }in. iron, perforated with rifle holes. The roof beams of the house to
be made of angle iron § (2} +3) inches, covered with iron plates }in. thick,
on the top of which to be wooden boards 1¥in. thick. ‘The house to contain
two kitchens, dining room for officers, cabin, &c., and arranged to suit the
requirement. The top of the house to be circumscribed by a brass railing.
To have two iron stairways, one forward and one abaft of the cupolas. The
house is not intended to be saved in time of battle: if a ball should strike
it there will only be a hole. All the farniture in it to be made of iron or
other incombustible materials, that it cannot take fire.

Water Closets.—To have two water closete on the fore deck, mounted
on hinges, so that they can be felled down when it is required to fire
forward. Also water closets under deck with pumps.

Pilot House.—To have a pilot house made wholly of iron, located as
shown in Figs. 1, 2, and 4. During a battle the helmsman is stationed in
the mariners’ room abaft, and is directed by a dial worked from either of
the capolas.

Rigging.—To be three-masted schooner-rigged, as shown by Fig. 5. All
standing rigging to be of wire rope. It is schooner-rigged for the sake of
making it simple, and the least poesible number of ropes.

Life Boats.—To have four life boats ot the most approved form, com-
plete, with oars.

Hatchways.—To have nine hatchways, covered with spherical armour
plates as shown in Fig. 1. The two hatchways in each cupola to be covered
with flat plates level with the floor. The combings to be of irom, riveted
to the iron deck and projecting one foot above the wooden deck.

Figure-head and Bowsprit are arranged so that they can be removed in
one minute, when the stem is & ram for running into an enemy’s vessel.

Accommodation.—Under main deck is a space of 114ft. in length,
occupying the whole width of the boat, of which 48ft. is abaft and 66ft.
forward ; also a forecastle of 30ft. to the stem ; all to be arranged in the
most suitable manner for officers, mariners, and crew. The water tanks
are placed under the lower deck, as shown in Fig. 1, arranged with puwps,
cocks, and pipes, as may be required.

Machinery.—The machinery to consist of two horizontal condensing
engines, working separately, each on a propeller shaft, as shown in Figs. 1
and 2; to be of the most simple construction and most efficient in its per-
formance, arranged with expansion, superheating of steam, and fresh water
condenser, all up with the present knowledge of steam engines.

Di of Engi

Diameter of cylinders.......... 42 inches.
Stroke of piston ..........cciceriieiiiniann 30 ,
Pressure of steam...........c...coovveiiiinnee 50 1lbs.
Expansion .............cc.eeene $to}d
Actual horse power engines 900 horses,
Propellers, diameter................ eenrnaeaens 10 feet.

Steam Boilers.—To have three cylindrical boilers of the most simple
construction ; every part of the inside to be accessible for cleaning.
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Outside diameter 9 feet by 15 feet long.
Areaof fire-grate
Firesurface.............. Cerrernierasenes
Consumption of fuel per hour
Consumption of fuel per day of 24 hours. 263 tous.
Consumption of fuel per seven days 160

Pentilztors.—To have two ventilators (fans) in the engine-room, each
42 in. diameter by 15 in. wide. Air pipes to lead under the fire-grates,
between decks and cupolas, as may be required for ventilating the ship.

Donkey.—To have one donkey engine with double-acting pump, arranged
with cocks and pipes, so as to be used for feeding the boilers, bilge-pump,
and fire engine. .

Propellers.—To have two brass propellers 10 feet in diameter, each with
four blades, arranged on the shafts so as to be easily shipped or unshipped
as may be required at sea.

Coal-bunkers.—To have coal-bunkers divided into two water-tight com-
partments, with capacity for 100 tons of coal.

Ordnance.—The ordnance to consist of six 11-inch guns, three in each
cupola, mounted on carriages made wholly of wrought-iron. Tke gun
carriages to be mounted each on three wheels on vertical spindles turned
in the direction the gun is desired to be moved. The two wheels under
the gun to be turned by a worm screw, and the hind wheel by a lever ; the
course of the gun to be steered by the lever both in therecoil and when
moving it. The floor in the cupolas to be made of iron and perfectly flat,
that the guns can be bauled on it in any direction. When the gun is to
be fired, the two wheels are turned crosswise with the screw, the recoil is
then taken partly by the friction of those wheels on the floor, and the
balance by a friction wheel around which is a chain or hemp cable fastened
with one end in the cupola. By this arrangement the guns can easily be
trained in a horizontal angle of 90° in each port-hole. The axis of the
guns will be only 7 féet above the water-line, for which it would rarely be
required to dip it under the horizon, but should it be required to fire in the
direction ab Fig. 3, the enemy must be very near, when the bulwarks is of
little importance ; fire it away, and the projectile will strike the water at
a distance of 19 yards. The guns can be elevated to an angle of 35°. At
the circumference in the cupolas are six holes of about 14 in. dia-
meter, for handing up ammunition during firing. If more complicated
gun carriages are adopted, it will necessarily throw out one of the three
guns in each cupola.

Under the cupolas are steam boisting machines m, Fig. 3, composed
simply of a cylinder 12in. diameter by 15ft. stroke, to be used for hauling
the guns, which dispenses with a great number of men and confusion in
the cupolas. With 501bs. of steam, the machine can pull 2} tons.

The principal armour plates in the vessel herein described are inde-
pendent of the hull of the same. Should it at any time be desired to
dispense with the heavy armour, it can easily be removed, and there re-
mains & comfortable and well proportioned steamer. It is practically
demonstrated by the Warrior that it is not good to make the principal
armour plates constitute the hull of the vessel, for the difficulty of keep-
ing it tight after having worked in heavy sea. It is also believed that
it is not practical to combine iron and wood in the hull of an armoured
vessel, particularly for shallow draft, bat even the size of La Gloire has
proved a failure in that respect, and the objection will become more
serious for lighter draft. A vessel can be considered a long girder, of
which the strength is in proportion as the square of the depth. Neither
is it practicable to make water-tight bulkheads and iron decks in a
wooden vessel, for one material will tear the other to pieces in a heavy
sea.

It may be remarked that the anchors and propellers are not protected
by a bill and tail as in the Monitors; to which I beg to reply that if the
tail really protected the propeller, and if it could be made so as not to
injure the speed and sea-going quality, and not endanger the safety of the
ship, it wounld be proper to put such a thing on; but, as long as that is
doubtful, it is preferable to avoid the trap, in consideration that it is better
to lose both the propellers in a battle than to have the vessel foundered at
sea, before it reaches the enemy. Itis of equal importance to get safe
into a battle as to get safe out of it—both the purposes should be equal-
ized and not neglected. The temporary importance of the bill and tail
make the vessel more unsafe out of battle than in the battle. The chance
of a propeller being hit in the water is very rare; at any rate, it would be
better to make the propellers of cast iron, and with at least four blades
each, so that if it should be struck by a projectile, one blade may break off
without farther injury to the shaft or the stern.bearing. Two propellers
would have eight blades, and suppose that even seven of them were shot
away, still the steamer would make a good speed with one blade left. If a
blade of a brass propeller is struck, its strength does more harm to the
shaft and stern of the vessel than if broken off; and it may bend so as to
prevent the propeller from turning in its determined space.

It will require twelve months to complete such a vessel as that which I
have described.

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

REFLECTIONS ON THE EXISTING BRITISH COINAGE.

To the present Government is due the credit of having effected a most
important and valuable reformation in the inferior denominations of the
British coinage. The heterogeneons, cumbrous, and sadly deteriorated
copper pieces of money, which were so long a reproach, and, indeed, a
nuisance to the community, have.almost entirely disappeared from the
channels of circulation, and in their place we have a convenient, uniform,
and not inelegant coinage of bronze. This change has been made in a
comparatively short space of time, and it exhibits in a favourable light the
mechanical resources of the Royal Mint.

It may be permitted us to hope, however, that the Ministry under
whose auspices the transformation of the timeworn copper currency into a
more durable one of bronze has taken place, will not rest satisfied with
their labours in this direction. The re-coinage of which we speak should
be regarded in the light of a highly successful experiment, which points
the way to other and yet more momentous improvements, rather than in
that of a final measure of monetary reform.

What is now required is that the superior coinages—those of gold and
silver—should also be re-cast and re-modelled. With reference to the
highest denomination of coin current in this country—the sovereign—and
which is in its way a fair specimen of Imperial Mintage, we have some
objections to offer. The first of them is that the obverse impression does
not represent at all faithfully the features of her Majesty the Queen.
The die engraved by the late W. Wyon, in 1837, for imprinting the coin,
was at the time named an excellent work of art, and it trausferred with
much fidelity the lineaments of the royal face to the discs of metal
stamped at the Mint. A quarter of a century has passed away since the
Queen ascended the throne. The die which in 1837 did duty by coining
sovereigns bearing * the image and superscription” of Victoria I. is actually
employed in this present year 1863 in the same operation! 1Is it not high
time that the old die should be placed on the shelf of the Mint Museum,
and that a new one should be eugraved to tuke its place in the Mint
presses ?—a die not representing our loved Monarch as she was when a
girl, but as she is now. )

As it is, the Mint is engaged in coining falsehoods, and thus is lying
to posterity ! The same remarks apply to the coinage of half-sovereigns.

The reverse of the sovereign has a certain amount of beauty about it
undoubtedly, but it is a fair matter for consideration as to whether, if the
obverse of the coin were remodelled, a more artistic and elaborately en-
graven design should not take the place of the reverse. A completely dis-
tinctive character would thereby be given to the new coin, which ought also
to bear its value stamped upon some portion of its surface. It would be
quite possible for one of our artist-engravers to farnish snch a design as
should meet the requirements both of taste and utility.

Whatever devices might be selected for the ornamentation of the
sovereign, the same should be adopted for those of the half-sovereign.
At present there is great incongruity between the reverses of the two
coins. The sovereign reverse impression comprises, as is well-known, the
Royal arms quarterly, 1 and 4, England, 2, Scotland, 3, Ireland, shield
plain, crowned, within a wreath formed of two olive branches tied to-
gether at the bottom by a riband, and beneath the shield the rose, thistle,
and shamrock. The half sovereign, on the contrary, exhibits as its re-
reverse the Royal shield as before, without the wreath, but mantled and
crowned. Why should this strange diversity have been permitted in the
first instance, and why should it not be put an end to now.

If the alterations we propose were made, the acenracy of the standards
of weight and of fineness, for which the gold coins of the Royal Mint
have long been celebrated, need not be interferred with. The diameters,
too, ot the pieces might be allowed to remain as at present. Both coins
are well proportioned, a valuable characteristic, and one affecting much the
durability ot the coins,

It is a question whether double sovereigns would not be found a
serviceable addition to the metallic currency of the present day. If in-
troduced they might very properly be christened under the name of
* Victorias,” their obverse and reverse designs, corresponding with those
of the sovereign and half sovereign.

There also seems to us to be no good reason why dies of identical
character with those used for impressing gold coins at the Royal Mint, in
London, should not be supplied to the Australian Mint, at Sydney. The
latter is really a branch of the former, and its productions shonld be of
the same stamp. The distinction which now exists between Sydney
struck sovereigns, and those impressed on Tower Hill, is an anomaly
which requires sweeping away at any rate, and it could well be done on
the occasion of introducing a new gold currency.

We are bold enough to record our conviction, that if the foregoing
suggestions were acted upon, the gold coinage of Great Britain would
become, artistically and mechanically speaking, what it has long been
intrinsically, the most perfect metallic currency in the world! Since the
year 1851, when a number of automaton balances were Introduced into

_the British Mint for the purpose of testing the weight of individual coins

~
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and when other improvements were made there, no sovereign or half-
sovereign forwarded from its coining presses, to the Bank of England,
has ever been known to violate the legal limits of weight or of fineness.
Why should not the some amount ot perfecticn be attained to in the
ornamentation of those coins? It is of the highest moment that beauty
of workmanship, in our coinage, should interpose itself as a barrier to the
nefarious proceedings of false coiners, as well as to demonstrate the superior
talent and taste of our English artists and engravers.

We have said nothing of the gold coins of reigns previous to that of
Queen Victoria, but as many of them are still in circulation, they increase
the inconvenience arising from diversity of design, and strengthen our
argument in favour of a reformation of the whole currency of gold.

The silver currency of the United Kingdom is, geuerally speaking, in a
deploraby deteriorated state, and this resulting from hard work and con-
sequent wear and tear. It is an incongruous and inharmonious jumble of
coins, and its re-casting is as urgently demanded as was that of the
old copper coinage.

Let us examine the various denominations composing the silver currency,
and consisting of crowns, half-crowns, florius, shillings, sixpences, groats, and
threepenny-pieces, Of crowns there are several varieties of each in circula-
tion, and this fact of itself constitutesa strong inducement (not at all neg-
lected) to the manufacturers of counterfeit coins. The oldest of the crown
pieces in circulation, that of George III. has for its obverse a dexter bust
profile of tkat monarch, the bust undraped, laureated, and the hair short.
The reverse exhibits George and the Dragon within the Garter with
abbreviated legend. Of the crowns of George IV. there are at least two
varieties still in circulation. The obverse of those struck previous to 1826
display a similar bust profile of the king, laureated, and undraped. In
those which emanated from the Mint in that year, and subsequently, the
bust differs, the neck and head are much narrower in proportion, and it is
not laureated.

The reverse in each case consists of St. George and the Dragon, but with
minute differences of detail. That of the latter mintage is perbups the
more beautifal. St. George is represented in this on horseback, undraped,
helmeted, with loose vest flying bebind, in his right hand a dagger, his
left holding the reins; under the horse a dragon, a broken lance lying
beside, no legend, date in exergue, and with edge inscription. The early
crowns of this reign were the work of Pistrucci, the later omes that of
W. Wyon.

Few crowns were coined during the reign of William IV., and, for the
most part, these exist in the cabinets of coin collectors. It is scarcely
necessary, therefore, to describe their type here.

There are two kinds of Victoria crowns in circulation. One of these is
a very fair specimen of art, and the other is a very discreditable specimen.
Of the former, unfortunately, few exist, except in cabinets and museums.
The dies from which these latter were struck still survive, we believe, at
the Mint, and we are not aware of any reason, why—if crown pieces are to
be retained in the British coinage—those dies should not be put into
requisition, and a large issue of pieces resulting from them be made.

f the second named crown of our present Majesty, too many are in
existence. Theobverse exhibits a sinister bust profile of the Queen, un-
draped, round the head two plain bands, hair parted on the forehead
carried over the top of the ear, and all gathered together at the back
of the head. The reverse comprises the Royal arms quarterly, shield
plain, crowned, within a wreath of two olive branches tied together at
the bottom by a riband. Beneath the shield is seen the rose, shamrock,
and thistle. These coins altogether are wretched specimens of workman-
ship, and the sooner they are consigned to the welting pot the better.
Of half-crowns of the four reigns previously meutioned there are an
equal number of varieties, but as it is believed there is no intention to
coin more of this denomination, it is only necessary to say that the sooner
it merges into the florin the better.

Opinions are divided as to the claims of the well-known florin to
public admiratiou, but it is an exceptional piece of money, and was only
introduced as a stepping-stone to the obtaining of a decimal coinage.
That desideratum does not appear to be arrived at yet, and the conse-
quence is, that the florin has an oufré appearance that ill-befits it for
companionship with ti.e non-decimal money in circulation.

Of shillings there are no less than six different kinds in circulation,
but what the original ornamentation of some of them was it is difficult
to ascertain. They have arrived at the stage of which we are the advo-
cates, viz., uniforinity ; but unbappily theirs is the uniformity of plain
surfaces.

Similar observations will apply to the sixpence, and this with inten-
sified force. In these bustling days perhaps no coin is so overworked as
this. The cousequence is that an enormous per centage of so-called
sixpences are unrecognisable as emanations from the Mint.

The inconvenieuce arising from the commingling of fourpeuces and
threepences of the same diameter, but of humorously varying designs is
understood, and need only be mentioned here. The fact is, that the

fourpennypieces should be removed altogether from the channels of cir-
culation and converted into twopennypieces.

We trust that a sufficient case has been made out for the interference
of the Government, in respect to the re-casting and re-modelling of both
the gold and silver coinages of the United Kingdom. It would be quite
possible to effect the reform within a year or two from the present time
if the work were set about in good earnest. If the Mint be not me-
chanically powerful enough for the duty, it might easily be made 8o, and
there is no doubt that designs would be forthcoming which would ap-
prove themselves to the community at large, and reflect lustre on the
artistic talent of the country. It would be no difficult task to support
with further evidence the position we have assumed, but it is our honest
impression that the public will join in the demand for a re-coinage of
the silver and gold monies of the state, because the public are aware from
practical and painful experience of its necessity. It may be trusted that
the Chancellor of the Exchequer will take the initiative in the matter,
as he did in that of the copper currency; aund there can be but little
doubt, if be does, that it will be carried forward to a successful issue.

S ——

ON MOMENTUM AND FLUID RESISTANCE.

MoMENTUM.

There i8 no term used by writers on the mechanical sciences that seems
more important to define than this, and none which appears to have a
more indefinite ‘meaning.

By the term momentum, I mean “the force accumulated in a moving
body.” Two terms, momentum and vis viva, are generally used to express
this accumulation of force. Sometimes it is defined as a quantity varying
as the weight multiplied by the velocity,—then again as half the weight
multiplied by the square of the velocity, and, again, as the weight multi-
plied by the square of the velocity. The latter is I believe the most
generally accepted theory among the leading constructors of our ruilroads
and bridges,—our armaments,—our engines and vessels.

If this large class of most eminent inen made no mistakes, or taught no
errors, I would not dare to pen this article. However, I will advocate no
really new dogma, as Olmstead, Playfair, and Newton are among its
supporters, yet 1 do not wish to hold them responsible for any of my own
deductions.

I will endeavour to prove that the momentum or quantity of force
accnmulated in a moving body, varies as the weight multiplied by the
velocity ; and that the resistance a moving body will overcome, varies as
the momentum, and that the velocity will vary as the quantity of force
expended. The laws of gravity are so well understood, and for our present
purpose are most convenient. The force of gravity is a uniform force,
and hence in equal times, will exert equal quantities of force whenever it
is left free to act upon a moving body. Omitting to take any account of
atmospheric resistance, and neglecting what are in the present consideration
unimportant fractions, we find that & body unear the surface of the earth
left free to the action of gravity, or free to fall, will move through sixteen
feet of space during the first second, and acquire a final velocity of thirty-
two feet per second, and during two seconds will move through sixty-four
feet of space, and acquire a final velocity of sixty-four feet per second.

By inquiring into the cause of this increased space moved through and
increased velocity acquired during the last of the two seconds, we see that
it is most easily expluined. The uniform force of gravity is exerted on
the moving body equally during each of the two seconds, yet the results
at first sight do not appear the same. As we have seen during the first
second, sixteen feet is moved through and a final velocity of thirty-two
feet per second is acquired, while during the last second, forty-eight feet is
moved through, and a final velocity of sixty-four feet per second is
acquired. However, we wish to prove that the expenditure of force is the
same during each second, and also, that although a body in this case moves
over four times as much space in two seconds, as it does during the first of
these two seconds, still the space moved through, is no true ecriterion of
the force expended, or of the resistance overcome.

Gravity exerting its full force on this body for one second moves it
through sixteen feet, and gives it a final velocity of thirty-two teet per
second ; this final velocity will carry the body through the next thirty-two
feet during the last of the two seconds without any extra expenditure of
force by gravity, but the body receiving the same quota of force during
the last second that it did during the first, hence the body is moved through
forty-eight feet during the last second, and acquires a final velocity of
sixty-four feet per second.

Thus it appears that although the space moved though during two
seconds, is four times as great as that moved through during the first of
these two seconds, when a body is left free to the influence of the force of
gravity, yet the quota of force expended during two seconds is not four
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timeedas great as the quota of force expended during the first of these two
seconds.

Hence “the actual work dome,” ‘“the resistance overcome,” * the
mechanical effect,” “ the force accumulated or stored up in the moving
body,” “the momentum,” “the vis viva,” or by whatever term we may
choose to call this result of the action of the uniform force of gravity on
the moving body, is only twice as great for two seconds as it is for the first
of these two seconds.

At any point of descent a body would return to the height from which
it fell, if all the force expended on it down to that point were lett free to
act upon it in an upward direction. At the end of two seconds as the
velocity of the falling body is sixty-four feet per second, then let it com-
mence to ascend at that point; during the first second of its ascent it will
move through forty-eight feet. and have a final velocity of thirty-two feet
per second, and during the next second it will go through sixteen feet, und
have a final velocity reduced to zero.

Hence again it is true that the work done or resistance overcome in the
first of these two ascending seconds, is equal to that done duriug the last
of these two arcending seconds. Because the only resistance overcome is
the uniform force of gravity which resists the ascending body with a certain
definite quota of force duriug each sécond of the time it is left free to act.
The time during which any uniform force acts freely on a body, and not
the space through which it moves the body is the only unvarying and true
criterion of the work dune, or of the force stored up, or accumulated in
the moving body. It the force expended by gravity during two seconds
is four times as great as the force expended during the first of theee two
seconds, then the accumulated force should be four times as great at
the end of the two seconds, as it would be at the end of the first of
these two.

We have shown that this quadruple force has not been expended and
hence it is not accamulated. As the velocity varies as the time, then the
force accumulated varies as the velocity, or as the weight into the velocity.
Thus a double expenditure of force gives a double velocity, and a double
velocity gives a double momentum. Hence the momentum will vary as
the weight multiplied by the velocity.

If we measure the force accumulated in a moving body by the length of
time it i8 expending this accumulated force in overcoming a resistance
uniform as to the time, then it is evident that it varies as the weight
multiplied into the velocity.

But if we measure the force accumulated by the force expended in
overcoming a resistance uniform as to the time—but not uniform as to the
space—Dby the space through which a hody is moved while the accumulated
force is being expended, then it will vary as the weight multiplied by the
velocity squared.

The former of these measures is usually called momentum, while the
latter is called vis viva, and in reality there is no more difference between
their meaning, than if we at one time should say a yard was three feet,
and at another time thirty-six inches in length : momentum being the term
used when the element time is taken into consideration, vis viva when
space is taken into consideration. But when the resiatance is not uniform
as to the space, space cannot be a true criterion of the force expended;
hence the term vis viva understood in this way is very indefinite. From
this sinple cause alone arises the great confusion of ideas on this subject.

Some persons may consider this a dispute about words only, but when
we see authors of eminent practical abilities, such as Bourne, boldly teach
that the momentum of a moving body vuries as the weight multiplied
by the square of the velocity, and that it is necessary to double the ex-
penditure of force to obtain a double velocity ; it is most evident that the
dispute is not only about words.

1t is oa this hypothesis that he advances and endeavours to prove that
the force necessary to be expended in overcoming the front resistauce of a
vertical plane moving though a fluid in u vertical direction, will vary as
the cube of the velocity.

This theory is so generally believed, I almost fear that the prejudice
in favour of it alone, may prevent many trom ever giving this article a
patient thought.

In the study of the abstruse subject of fiuid resistance, my attention
was first attracted to the confusion of theories taught on this vital prin-
ciple of momentum. It is fit, then, that I should mention it in connexion
with the present subject. The bearing that this question has on projectiles
and iron-clads is aléo eminently practical.

Does the resistance a shot would overcome vary as the weight into the
final velocity, or as the weight into the square of the final velocity, other
things being equal? Our deductions would teach us to believe in the
former of these measures, in opposition to the theory usually taught by
practical men on such matters.

Both in steamship propulsion and in gunnery there are so many varying
elements brought to bear in developing the force as well as in expending
it, that it is impossible to determine the exact quota of force expended in
overcoming each species of resistance.

I will conclude this article with un account of some crude experiments
I have made, having a relation to this subject.

1 dropped a small iron rod from the height of four feet so that it acquired
a velocity of sixteen feet per second, and then dropped the same rod through
sixteen feet, so that it acquired a final velocity of thirty-two feet per
second, and on measuring their respective penetration in sand found that
the penetration varied as the velocity.

Then I dropped a rod of the same sectional area, but of half the length
of the first one, from the height of sixtoen feet so that it acquired a final
velocity of thirty-two feet per second. Its penetration in the sand was
the sume as the larger one, dropping with a final velocity of sixteen feet
per second. These results were not mathematically as 1 have stated, but
the average penetration in these crudely conducted experiments is all I
profess to give. To me they appeared as very conclusive evidence that the
penetration of shot, other things being equal, will vary as the weight into
the velocity, or as their momenta.

I also arranged a delicate steel spring with a trigger attached, so that I
could let it re-act suddenly when compressed.

A weight bent it one degree, a double weight two of these degrees of
tension, a triple weight three degrees. On allowing the spring to re-act
at one degree of tension, it would throw a shot lying on it a certain
height, but when let go at two degrees it would throw the shot to four
times the former height, and at three degrees to nine times the height.
Thus again seeming to prove that a double force would throw the body to
a quadrupled height, and a triple force to nine times the height. The
time the force of gravity would act on the respective ascending shots
would vary as one, two, and three for their respective efforts.

These experiments were but rudely executed, but, in all their simplicity,
they seemed to be very couclusive.

I hope a patient reading of this brief article may do something towards
reconciling any discrepancy that may exist on this most important and
interesting subject.

L)
FLuipD RESISTANCE.

In this short article I will not attempt to investigate the abstruse
question of fluid resistance as a whole, but simply desire to attract atten-
tion to a single phase of this most interesting suhject.

If I am able to make my views distinctly understood, concerning the
front resistance which a vertical plane meets with and has to overcome, in
passing through a fluid in & direction perpendicular to this plane, I will
have accomplished my design.

The amount of resistance for any one velocity is not desired,—but
simply the relative resistance at different velocities.

The theoretical question is this: Suppose we have a vertical plane
totally submerged, and moving through a fluid in a direction perpen-
dicular to this plane but at variable velocities, how will the resistance and
the power necessary to overcome this resistance vary, in order to move the
plane with these variable velocities ?

In order to be more distinctly understood, I will explain that I under-
stand the resistance overcome to be a true criterion of the power expended,
in whatever way this power may be developed.

The well known law always given and never disputed is: That the
resistance varies as the square of the velocity.

But this law is differently understood, some understanding it to mean
the resistance for a certain space moved through, and others for a certain
time.

8o to avoid this ambiguity of expression that is so easily mistaken, I
would lay down my views of this law more explicitly, thus: The front
resistance that a plane moving through a fluid in a direction perpendicular
to this plane will meet with, during a certain time, will vary as the
square of the velocity. And that the front resistance which this same
plane will meet with, while passing through a certain space, will vary
simply as the velocity.

This view of the question is taken by Olmstead and Arnott, while a
different view is more generally accepted by men eminent for their prac~
tical and theoretical abilities in engineering. I will simply cite two in-
stances, Bourne, the great English author on steam engineering, and J.
Scott Russell, the builder of the Great Eastern.

Olmstead and Arnott say, that the power necessary to be expended to.
overcome the front resistance of a steamer for a certain time varies as the-
square of the velocity, but Olmstead and Arnott were not practical men.
perhaps,—so Bourne, Russell, and hundreds of others, who are the prac-.
tical builders of our steamers, say that the power necessary to overcome
this theoretical front resistance varies as the cube of the velocity.

And engineers of all kinds, who try to add just one knot more to the
speed of tbeir vessels, when they have already attained a high speed,
know that the fuel expended in obtaining this extra knot is an increase
of a very large per centage on the normal quantity of conl consumed.

But that to increase the speed of a vessel from half her average
to her average speed, would increase the consnmption of coal as much as
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eigbt-fold as Bourne and the believers of the cube theory teach, is some-
thing with which my own experience for several years does not agree.

So first we will endeavour to settle the question practically in this
manner. If there is to be an increase of speed of a steamer beyond her
ordinary fast speed, the expenditure of power or the expenditure of fuel
is increased in a greatly increasing ratio, sometimes even exceeding the
cube of the velocity.

This can be accounted for by the increased inefficiency of the propelling
instrument (whether it be a screw or a side-wheel), moved at very high
velocities, and to the forced and incomplete combustion of the fuel.
There are other causes, but these two are the principal ones.

‘When the vessel’s speed is increased from half her average speed to
her average speed, these two causes affect the results but very little;
hence we may not wonder if by increasing -the quantity of fuel per hour
four or five-fold, it does increase the speed from half the average speed
to the average speed. It is an experiment I have frequently tried with
these results.

But let the practical question be settled as it may, for the present the
theoretical front resistance is what we wish to consider.

The reasoning on this subject is this: If, during a certain time, we
double the velocity of the plane we double the number of particles struck
during this certain time, and also strike each one with a double velocity.

As the resistance varies as the number of particles struck, multiplied
by the velocity with which they are sitruck, we have this fourfold re-
sistance for this certain time accounted for. Or we have a reason for this
law; that the resistance to our plane for certain time will vary as the
square of the velocity.

If the resistance for a certain time varies as the square of the velocity,
the power which will be necessary to be expended during this time to
overcome this resistance, will also vary as the square of the velocity.

And from this it is also deduced, that the resistance for our plane
moving through a certain space as well as the power that is necessary
to ble expended in overcoming this resistance varies as the velocity
simply.

Hence, practically speaking, if the front resistance of a steamer was
alone to be considered, to double the speed while going from one part to
another, would require an engine of the ability to develop a quadrupled
quantity of power during a certain time, but consuming only a double
quantity of fuel.

The quadrupled increase in the engine’s capabilities to develope power
would be required, in order to develope this double quantity of power re-
quired in one-half the time that the engines would have to develope it,
if the steamer was moving at the slower speed.

Hence, to double the speed of a steamer, if the front resistance was
the only resistance to be overcome, and if there was no direct loss of
power on account of the increased velocity of the engines or forced com-
bustion of the fuel, then the quantity of fuel consumed to drive the
steamer at a double speed for a certain space would have to be increased
two-fold only, and this double quantity of fuel would develope from our
four-fold increased engine only a donble quantity of power.

If this four-fold increased engine in our fast steamer was to develope
power for the same length of time, as the single engine in the slow
steamer, then the quantity of fuel consumed, or power developed, would
also be increased fonr-fold.

These exact results in practical steamship propulsion, of course, could
not be expected, but because they are not realized we are not obliged to
arrive at erroneous conclusious on the whole subject.

Although the angular entrance of an ordinary steamer decreases the
front resistahce to a very great extent when compared with the resis-
tance the bow would meet with if rectangular, yet tbe principle bolds
good, that the particles of water must be driven from a bow of a certsin
form, with velocities varying as the speed of the steamer.

Now, I will endeavour to explain the deductions from experiments on
which the advocates for the cube theory base that principle.

I will endeavour to prove most couclusively why it is that this erroneous
theory receives so general acceptance.

By direct experiment it bas been shown, that if a weight be attached
to a cord running over a pulley, and then made fast to a body floating in
a fluid, so that the descending weight will pull the floating body through
the floid with a certain velocity, then, to double the velocity of this
floatiug body, the weight must be increased four times.

And as at this double velocity the large weight would have to move
through twice the space to overcome the resistance of the floating body
for the same length of time, it is estimated that the power developed by
the force of gravity acting on this descending weight, in order to double
the velocity of the floating body for a certain time varies as 8: 1.

Thus, weight 1 multiplied by space 1 is said to represent the mechanical
effect of the small weight ; while weight 4 multiplied by space 2 is said to
represent the mechanical effect of the large weight.

A most accurate and careful set of experiments were made by the
French Academicians D’Alembert, Bossuet, aud Condorcet, in 1781, and

the results of these experiments seem to bave been so conclusive as to have
been received without doubt. The height through which the weight fell,
multiplied by the weight, varied nearly as the cube of the velocities with
which they drew the float through the fluid.

However, theee experiments are not the only foundation for the cube
theory, as Bourne, in discussing this subject, asserts that Newton is
wrong in thinking that if a body is put in motion by an expenditure
of a certain definite quota of power, then to put this same body in mo-
tion again with double its former velocity will require but a double
expenditure of power.

Bourne’s theory is, that if a body is put in motion by a certain expen-
diture of power, then it would require & quadrupled expenditure of power
to give a similar body a double velocity. This theory he thinks he proves
conclusively by the laws of gravity, and if his views on that subject are
not erroneous, he undoubtedly proves this theory on momentum is correct,
as well as his cube theory on fluid resistance.

In the preceding article on momentum, I have asserted:—That the
generally received criterion of ‘¢ work done,’ or ¢ mechanical effect,” ¢ power
expended,’ or resistance overcome,” being the space through which a body
was moved, was erroneous.”

The height through which a body is raised multiplied into its weight is
a gauge for “ work done ”’ or ““mechanical effect,”” more universally used
than a two foot-rule is for measuring dimensions.

If an incorrect gauge is used, no wonder that there are some striking
discrepancies in conclusions.

If we can determine the actual resistance overcome, when a body is
moved through a space during a certain {ime, that, and that only, will be
a true, unvarying criterion for mechanical effect.

It is well determined, both from theory and experiment, that if an
initial velocity be given to a body in an upward direction, sufficiently
great to raise it 16 feet daring one second, it will overcome the uniform
resistance of gravity for one second. Then to give a similar body double
this initial velocity, it will raise the body not 32 feet, but 64 feet, and be
two seconds in doing this work, or it will overcome the uniform resistance
of gravity for two seconds.

Hence, although the spaces through which these bodies are raised
vary a8 1 : 4, the resistance of the force of gravity overcome, or the
power expended in overcoming this resistance of the force of gravity
varies as 1 : 2.

No example can be more simple or more striking. If it fails to con-
vince, reading the remainder of this article will, I fear, be time lost to
the reader.

It is on this false criterion of mechanical effect—* weight multiplied into
space,” that Bourne defiantly plants his flag as an advocate for the truth
of the cube theory.

This false criterion receives universal approbation from all writers on
mechanics. It is taught in all our books, and from the desk of every pro-
fessor of natural philosophy in our schools,

If this is not sufficient evidence to rob it of even a shadow of error,
then we may have the temerity to boldly question its correctness. My
“$pse dixit” is not worth the paper on which it is written—and perhapsit
will be said my reasoning is on a par with it in value, but if my reasoning
on this subject will bear the test of examination, then our books on me-
chanical science will stand a slight overbauling to advantage,—and our
philosophical professors may re-write some of their lectures. For several
years I have particularly noticed the discrepancy on this subject, and have
anxiously and patiently waited for some master mind to unravel the mys-
tery. Page after page has been written, but no one appears to have drawn
the curtain to one side.

If success should crown my effort, I shall be sufficiently repaid for my
seemingly independent course of thinking, and thus trifling with the
opinions of high authorities.

The criterion of resistance overcome is the pivot on which the whole
subject beautifully turns.

If in any of the experiments recorded where the velocity varies as 1:2
we multiply the height through which the weights descended for a certain
time, by the weights, while they were overcoming the resistance of the
floating body,—to obtain the mechanical effect of the force of gravity de-
veloping power—then jt would vary as the cube of the velocity.

But, if we multiply the times during which the uniform force of gravity
was developing power (which times being equal), into the weights, which
varied as 1:4, to obtain the mechanical effect which the uniform force of
gravity developed, then it would as 1:4, or as the square of the velocity
simply.

"This fact is elegantly illustrated in the experiments made by the French
Academicians as recorded in their Memoirs.

They may not have observed it particularly,—as this series of experi-
ments were introduced to prove the cube theory beyond a doubt, and are
referred to for such proof to this day.

If it is true that the force of gravity does develope four times as much
power when it draws a body through a space of 64ft. in two seconds, that
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it does in drawing it through 16ft. in the first of these two seconds, then
the cube theory is correct. . L.

1t is evident that experiments and deductions made with a false criteriou
of mechanical effect are vitiated in their conclusions. .

With this understanding, several years ago, I made an experiment on
fluid resistance with the following results: .

The experiment was a rude one however, the details of which I have
lost, and with my present facilities, I cannot repeat it. )

Two light metallic planes were so weighted as to keep the top side upper-
most, and of a specific gravity but little greater than the water, and so
filled in on the under side as to diminish the resistance of the water drag-
ging after them 3s much as possible. So that when these planes were
drawn up by cords from a depth of water of about 20ft. the great portion
of the resistance was front resistance. L.

By a crank and axle baving two diameters varying as 1:2, a coincident
motion was obtained for each, but with velocities varying as 1: 2.

A common spring balauce was secured on the cord between the surface
of the water and the axle. .

This spring balance self-registered the maximum strain on each side.

This strain on the cords as registered by their respective balances varied
nearly as 1: 2,—andnot as 1: 4

To me it seemed to prove conclusively that the resistance for these p}anes,
while moving during a certain time, varied as the square ot the velocity,—
and for a certain space as the velocity simply. Lo

Hence the power required to overcome the resistance for a certain time
would vary as the square of the velocity, and for a certain space as the
velocity simply. - . X

The practical bearing of this subject on the grand question of steamship
resistance and propulsion, is very important, to say nothing of its influence
on other great engineering questions.

The settling of it beyond dispute is a subject well worthy of the atten-
tion of those whose authority on such subjects could be received with
confidence.

My authority, I know, is worthless,—my views on mechanicsare bounded
by narrow limits, and my attainments are very moderate; th.er?fore, I
should deeply regret leading uny one astray,—if my firm convictions on
this sabject are erroneous.®

——————————————————————— S ——

ROYAL NAVAL ENGINEERS.

In our last number we referred to a document put forward by the
Royal Naval Engineers. We are glad to know that our comments upon
that document have been the means of drawing attention to this subject
in quarters where information is much needed.

Our attention has since then been directed to some of the charges which
appear to bave been suggested and recommended by the gentleman who
was examined on bebalf of the engineers of the navy, before the Com-
mittee of the House of Commons on Naval Promotion and Retirement.

The most important change recommended by the gentleman referred to,
(Mr. Rumble, inspector of steam machinery at Sheerness,) relates to the
reduction of the number of engineers required in our ships of war, and
the substitution of a class of “skilled workmen” to do the actual mechan-
ical labour involved in the various repairs which are from time required in
the steam machinery.

This suggestion, which by the way is not entirely a new one, appears to
have arisen out of one of the questions concerning the present standard of
qualification required of candidates for entry into the navy. Members of
the committee seemed to think that the proposed elevation of the standard
of examination, would be the means of reducing the namber of candidates
from whom the Admiralty at present are able to select,

While on this question of examination, we wmust confess that our im-
pression previously has been, that the statement of qualification required
by the Admiralty was of such a nature that the examining officers were
not limited in any way as to the extent to which they might test the pro-
fessional abilities of the candidates, but that their tests were too frequently
applied in so lax’ a way as to admit individuals of very questionable
ability, either as regards theoretical knowledge, or mechanical skill, while
the genernl education and intelligence of the candidate was never tested
or inquired into at all. We have always looked upon this subject as a very
fruitful source of evil in the service.

* The above articles on Momentum and Flaid Resistance, written by Mr. John A.
Grier, Chief Eugineer in the U.S. Navy, were originally intended for THE ArrIzaN, the
aathor having to leave England snﬂszfor America before the completion of the
articles. They afterwards in the Jowrsal of the Fraskiin Institute. Both
articles have since been revised by Mr. Grier, and we are now enabled to reproduce them,
denuded of some typo&n&himl errors which rendered some of the statements apparently
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very contradictory.

Surely, there is not really anything incompatible between sound general
education and the possession of that amouut of mechanical skill which
every marine engineer ought to possess. Professional knowledge and me-
chanical ability are, doubtless, the primary essentials for an engineer, but
we believe if better means were taken to ensure some higher educational
status in the candidates, we should hear less of that unfair and invidious
treatment of which the class has so long had to complain.

This absurd idea of a sort of incongruity between gentlemanly manners:
and work, is, we fear, entertained by many of those who agree with the
suggestion for the introduction of *skilled mechanics.” We would warn
such engineers, if they imagine that the introduction of such a class will
relieve them from the necessity of poesessing, and very frequently of exer-
cising, that skill themselves, they will make a grievons mistake. It is an
error to suppose that there is any real degradation in the work which is
at times absolutely required of the young engineer ; on the contrary, the
possession of that very skill, if accompanied with the education and good
manners which are essential to any one who aspires to be considered an
officer and a gentleman, will be an additional claim to consideration and
respect, in the estimation of all whose respect and consideration is really
worth having.

One point in the examination of Mr. Rumble we would take exception
to, is the proposal to draw the supply of engineers for the navy exclu.
sively from the Dockyard Steam Factories. We believe such a course would
be unfair, and at times detrimental to the public interest ; many very
valuable young engineers would be eutirely excluded from competition ;
and we think the Admiralty might, with as much propriety, use our
naval hospitals for the training of their medical staff, \

It was suggested, also, that the proposed class of skilled mechanics,
consisting of engine-fitters, boiler makers, coppersmiths, &c., should be
made petty officers in Her Majesty’s service. We have very little hesita-
tion in saying that any attempt to induce skilled workmen in the above
trades to go to sea as petty officers, at the rate of 2s. 3d. per day, will not, can
nut, and ought not to succeed. We think skilled workmen who can
obtain five, six, or seven shillings per day on shore, will smile to hear that
such a proposition conld have been seriously entertained by any naval
engineer whatever.

This question, altogether, i3 one of great importance and requires more
consideration than it appears to have received at present. At any rate we
would recommend caution in its introduction, and great care and taste in
its carrying out. That the suggestion itself may be a good one, and that
it may ultimately be successfully adopted, we readily believe; in fact, it
does appear to strike auy ordinary observer that it caunot possibly be
necessary, for the managemeut of the machinery of any single ship, to
carry a large staff of scientific engineers, every one of whom expects to
become an Inspector of Machinery, or, perhaps, a dockyard Chief Engineer ;
at the same time common sense seems to indicate that proper information
should be obtained, and proper precantions taken before such a change is
attempted, or the inevitable result will follow that another class of men
will be introduced into Her Majesty’s Service to worry the autborities
with their grievances and demands for redress.

Two things appear to our minds absolutely necessary to the successful
introduction of any such scheme. The first is to give the engineers, already
in the service a much higher status both as regards pay and position, and
by demanding a higher educational standard than has hitherto been
deemed sufficient ; and, secondly, by giving the proposed class of skilled
workmen such a rate of pay as shall induce really decent workmen to
enter, and such a position in the service as shall remove them from the
possibility of being subject to the treatment at present inflicted on the
stokers and engine-rooin petty officers now in the navy.

It cannot be doubted that to carry out, with any degree of success,
such an important change will, indeed, require the hearty co-
operation of the present staff of engineers, and the fear which many
of these already feel lest the contemplated change should ultimately lead
to the reductivn of the entire class to the old position of warrant officers,
might very wisely be removed by the introduction of those liheral
measures which, even on other grounds, the class is justly entitled to.

Some other points in conuexion with this subject, which were referred
to before the House of Commons Committee, we must leave for considera-
tien in a fature number; in the meantime we commend the above remarks
to the attention of the Admiralty, as being dictated by a real desire to
benefit the public service as well as to ameliorate the condition of an im-
portant and a deserving class of officers.

‘We are glad to learn that the Admiralty have, within the last week or
two, given an installment in the matter of pay, by granting a small addi-
tional sum per day—as “charge money” or “store allowance’’—to
those officers who are in charge of machinery in commission.

We trust we may soon have to announce that the question of naval
engineers’ pay, at last, has been settled in a satisfactory manner, by a
liberal improvement being made in the pay of all clastes from the Second
Assistant to the Inspector of Machinery. :
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SCOTTISH SHIP BUILDERS' ASSOCIATION.
ON A NEW SLIP DOCK MODEL.
By Mz. RoBerT DUNcAN.

In describing the model of the slip dock cradle, with the various sug-
gested improvements, I may previously assume that the application for slip
docks for the repairing of vessels is so well known to you all, that little
more is left than merely to describe my plans, with the uses that might
be advantageously obtained from them ; their easy application to the pre-
sent existing cradles, and the general superiority of slip docks, for the re-
pairing of vessels, over all other docks.

In the first place, the principal advantage I aim at is to do the same
amount of work that is done on other slips in a shorter time, andata
comparatively less cost, which, if attained, you will all admit, is the great
desideratum of the times we live in.

With reference to the model, in the accompanying illustrations, Fig. 1
is a longitudinal section, showing the cap with vessel resting on rollers.
Fig. 2 is a plan of the cradle, &e. I will first draw your attention to the
main or centre part of it. In external appeaiance there is little difference
between it and the present existing cradles ; but by a closer inspection, or
irom the drawings you will at once perceive my object, which is to simplify
its removal from underneath vessels, when repairs, on the keel or other-
wise, renders its removal absolutely necessary. The removal of the cap,

Fig. 1.

length to work easy in the recess. The flat pieces of wood that lie in
the recess are intended to keep the rollers from twisting or slanting when
in motion ; but they can easily be dispensed with, as the distance they
require to travel is so small (being about two feet or three feet at most
on a working cradle). Supposing the rollers did incline to slant or twist
when revolving, this could be avoided by fixing centre pivots in the rollers,
as shown in the woodcut on mext page, with long strips of sheet iron,
and holes cut in them at the respective distances, so as the pivots of each
roller would fit in them; or there could be grooves cut in the rollers, and
made to fit into corresponding longitudinal guides; but I consider the
plain roller quite suitable.

The arms of the cradle fit intv notches in centre part, 8o as to give an
even surface for the working of the rollers. The two preventative keys or
lockers, that are placed at the most suitable position for them, owing to
their dovetail shape, serve the double purpose of binding the cap and
main centre together whilst vessels are being hauled up on tbe slip, and
prevent the cap from floating from off the centre part, whilst the cradle
is submerged in the water.

In order to show you the method of relieving the cradle from under-
neath the vessel :—Suppose the vessel to be resting on cap of the cradle,
with the rollers suitably placed in centre recess, and the two preventative
keys in their places, the palls that are hinged on under side of centre
part of cradle and fit into the ratchets of centre rails (in the usual way),

—
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or sliding part, will enable you to see a recess that is cut in the main or
centre part. Itisa cut to a depth so as the rollers that are placed in it
may project a little above the flush of the side flanges, in order to prevent
the under side of cap or sliding part from rubbing on the top of the side
flanges, thereby evading the friction that would necessarily ensue. In the
event of of the centre part being made of pitch pine, or any sort of soft
timber, the bottom of recess would require to be laid with good hard
British oak, or other such timber most suitable, or, in order to prevent
the rollers from great friction, it might be covered with iron.

Owing to the thinness of the sliding cap, it could be made wholly of
British oak, which I think is of sufficient solidity to prevent the rollers
from sinking into it when the weight of the vessel is upon the cradle. On
the sides of the cap are two guide flanges, that fit and work easily on
sides of the centre part, and are intended to keep the cap from twisting
to either side when the relieving of the cradle is being performed. 'The
small blocks on the top of the cap are fixtures, never requiring to be raised
or lowered, as on present existing cradles; on account of the accommo-
dating nature of the hinged blocks on tops of the cradle arms,

The rollers are placed all along from fore to after part of recess, and
quite close to each other, with the exception of the allowance required at
fore part and at keys, for the removal of the cradle from the cap, thereby
giving the cap an almost solid bearing on its whole length. The rollers
would require to be of British cak or lignum-vite, and made of sufficient

are also supposed to be down, and holding Lhe cradle from running back-
ward. The bauling-up chain or rods are unshackled from centre part
and shackled to the cap, aud securely fixed, either to a pall at head of the
slip orto the engine. This done, the cradle is again eased up a little bit,
in order to lift up and gag the palls; the blocks on which the vessel
rests are, of course, laid along her bilges, slightly wedged, but with no
attempt to raise her; and the preventative keys driven out. The screw
at after part of the cradle-is then shackled to it, and turned by the
bandle or lever that fits into holes in its boss, thereby screwing the cradle
backwards, whilst the cap remains stationary, or rather falling perpendi-
cularly with the vessel till she rests on the blocks; the cap then can be
unshackled, when both it and the cradle can be lowered down the slip-
way for the completion of the vessel’s repairs. When the repairs are
completed she can in a similar manner be raised from off blocks to her
original position on the cradle.

The arms of the cradle are made to turn on a pivot, which gives great
ease in shipping or unshipping them, and also safety to workmen, as the
pivot prevents them from falling off side parts of the cradle.

The bilge or steadying blocks placed on the arms, as shown in the woodcuts
annexed, are intended to suit any vessel’s bottom that may go on the slip,
without further labour in altering them, as is a constant occurrence with
the existing mode of bilge blocks. Their action is at once apparent. A




THE ARTIZAN,
August 1, 1863,

On a New Stip Dock Model.

177

focket is fixed on the arm, and made so as it can be shifted out or in upon
it ; the inner end of the bilge block is fitted iuto this socket, and hinged
by a bolt that passes through both; on the outer end of the block is
hinged, by a bolt, a three-legged pall; these legs fit successively, as the
block is raised up, into a ratchet indented or sank into the cradle arm.
The rope for lifting the block up to the vessel’s bottom is placed at its
outer end, and a line fastened to one of the legs of the pall, for the pur-
pose of lifting it out of the ratchet, so as the blocks can be lowered, in
the event of an accident of any kind occurring. The pall is relieved from
the ratchet by a screw-pin that works in lower end of the pall, the point
of which presses against the ratchet.

The gunide-rods aft are so arrangod that they fit into what may be termed
the dead wood of the cradle, and are always shipped ready for use, and
easily wrought. I may here mention that the above plans could, with
little expense, be easily applied to the present existing cradles.

The foreguing descriptions comstitute the improvements I propose for
slip dock accommodation, with the exception of the removal of cradle and

vessel to either or both sides of the slip, which plan is confined to the
construction of the longitudinal rails with thin sleepers or bearers, and is
as follows :—

Supposing the length of cradle required is 100 feet, I would accordingly
have 100 feet of rails, and the sleepers they are attached to, made portable
—that is, the under side of longitudinal sleepers thickly studded with
wheels, to run on rails placed at right angles to the line of slip ; the
centre and two side longitudinal rails would require to be connected to
each other by distance-rods, so as, when the power was applied to remove
the cradle with vessels to either side, they would all move in a uniform
parallel direction. Two hinged lockings would be required to keep the
stationary and portable rails in a sccure line of position, whilst the cradle
with vessel was being hauled up.

By this plan beneficial resulte would be obtained for the repa‘rs of

vessels, especially in places where there is sufficient length to admit of
more than one vessel at a time; whereas, by this plan, three could be
undergoing repairs at the same time, viz., one on each side and one
on centre of the slip.

New vessels could also be built on either side, and launched down the
slip way, thereby saving the expense of laying launching ways, &c.

I may mention that there could be various methods adopted for the
relieving of vessels from the cradle by the sliding cap other thau that of
of therollers; for instance, cast metal shot or balls could be laid in the
recess, or, the cap could slide on a plane surface on top of centre part by
being soaped or greased, but would perhaps entail more trouble and expense
in doing so.

With regard to the advantages derived from the various constructions
of docks for the repair of vessels, inclading the graving or dry dock, the
flonting dock, the hydraulic dock, and the slip dock, the latter I con-
sider most prefercntiul for executing repairs, on account of the free
current of air that passes along and through vessels when on the slip,
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which is a great advantage, especially for wooden vessels. When being
re-classed and when freely exposed, the free current that passes through
them revives and freshens the timber, and dispels the damp stagnant air
which engenders dry rot. The same beneficial result is also obtained in
iron vessels when being painted, as the air, for the purpose of making the
paint adhere to the iron, may well be termed a good patent dryer. Similar
advantages are not to be obtained in a graving or fioating dock. Workmen
can also continue their labours longer during the winter, by having the
daylight longer by about half an hour at evening and morning, than in
the two first-named docks, which is of course a great advantage to ships
owners, and well worthy of their notice.

The hydraulic has equal advantages to that of the slip dock with regard
to air and light ; but it has one disndvantage more than the others, by
being more fraught with danger. 93
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THE GLOBE LENS FOR PHOTOGRAPHIC CAMERA. one of these instruments, A and B
We extract from a recent number of the American Journal of Science El?enge:‘t':e mﬂtm.:gieg

and Art, the following article by Mr. Coleman Sellers, on the nature
and advantage of the globe lens for the photographic camera. The sub-
Ject being ome that has attracted considerable attention and discussion,
more especially amongst those interested in photography, we will allow Mr.
Sellers to state his opinion and the results arrived at by him from the use
of this description of lens:—

Photography, with the discovery of the use of collodion, seemed to leap ’

into ils present high position at one bound, at least so far as the chemistry
of the artis concerned. The negatives of to-day look like the negatives
of the first experimenters, and the chemical process of their production
is essentially the same. But with the optics of photography the case is
different—here there has been a steady improvement. The wants of the
portraitists have been met by the constructior of new objectives suited to
the style of pictnres to be produced. In these instruments depth of field
with free admission of a large volume of light was what was most sought
for. Theory could not dictate what shape or combination of lenses would
best produce this result, and patient experiments were resorted to. The
requirements of landscape photography are quite different from those of
portraiture. A portrait tube may be used to take views if it be provided
with a stop or small opening to limit the amount of rays passing
through it and thus to deepen the field, or increase the “ reach” of the in-
strument, as it is technically called. This involves loss of light, and
consequently diminishes the quickness of its working. We hear con-
tinually of rapid or instantaneous photography, and we are often led to
believe that the rapidity is to be ascribed to some wonderful sensi-
bility of the chemicals used ; but this is only partially true, and to the
optician is due the most of the merit of instantaneous pictures. A por-
trait tube with its full opening will, in a sky-light room, produce a picture
in perhaps ten or fifteen seconds. This same instrument, with the same
opening and same chemicals, exposed to anextended view in bright sun-
light, could not be opened and shut quick enough ; the immense volume of
light reflected from so large an area of space being concentrated on the
same sized plate as in the first case, would be too violent in ite action, and
from the nature of the instrument near and distaut objects could not be
brought into focus at the same time.

The human eye, when the head is at rest, takes in an angle of view of
at least 70° or 80° the whole of which is not seen clearly at ouce, but can
be examined in detail by the almost unconscious rolling motion of the eye
in its socket—the actual included angle of clear vision at any one instant
being only 1° or 2°. Hence a picture of a landscape, for instance, to fill
the eye and seem a true representation of nature, should include an angle
of at least 60°. Ordinary instruments, such as have hitherto been used, do
not include an angle of more than one-half this amount, and hence has
originated the complaint that photographic views represent mere patches
of scenery and not pictures. I remember once standing on a bridge—
camera in hand—and looking np the romantic Wissahicon. The picture
presented to my eye was very beautiful—the centre a waterfall framed in
on both sides by wild and rugged rocks and spanned above by the arch of
a railroad bridge crossing at the tops of the cliffs. The foreground was
made up of a stony bed, where danced and foamed the rapid current. I
planted the camera and hoped soon to peel off from this charming view a
cuticle (as Dr. Holmes says) which like plates of mica could be split and
re-split for the collections of my friends. But on the ground glass I
found nought but the tumbling water. No rocks, no bridge, no stony
river bed—the poor camera in its empty head was incapable of taking in
the whole of the charming picture. One of the dreums of the photo-
grapher has been of an instrument which should embrace a large angle and
thus satisfy the wants of the eye; but, with the majority of the attempts
in this direction came other evils, the greatest of which was distortion of
the marginal lines. The aplanatic lens of Grubble is said to comprise an
angle of 70°, but in a view before me of Trinity College, Dublin, taken
with this lens, there is a curvature of the straight lines of the roof of
more than one-eight cf an inch in its length. Mr. Sutton’s panoramic
lens, a sphere of glass filled with water, includes a very large angle, over
100°, on the base line, but the pictures are produced on curved plates,
which require curved holders, baths, and printing frames, and, in the case
of architectural pictures, the right lines are distorted, unless the picture
be bent to the curvature of the plate upon which it was taken, and thus

« viewed near the centreof the curvature.

The Harrison and Schnitzer globe lens cousists of two achromatic me-
niscns lenses placed with their concave sides together, and so made that
their outer curved surfaces form part of a perfect sphere and the light is
admitted through an aperture placed midway between the two lenses, i.e.,
in the exact centre of the external sphere. The aunexed figure represents

the rays of light pass. The focus
of such a lens one and three-quar-
ter inches in diameter is two and
one-half inches for distant objects,
measuring from the surface of the
back lens to the ground glass D.
The circle of light produced is five
inches in diameter, and from this
may be cut the ordinary 8 inches
square of a stereoscopic picture.
The included angle of light in the
five inch circle is 76° and in the
three inch square picture cut from
it is contained just four times the
area of any instrument I have
ever tried, suited to similar work.
The remarkable property of this lens consists in its absolute correctness of
reproduction. If it is used for copying purposes, the marginal lines are
copied as straight as the originals, and, if a copy be made the same size as
the original, the photographic copy will, if luid upon the original, match
it in every line. I have said that the globe of 2}in. focus will make a
circle of light of 5in. diameter. This is when a distant landscape is in
focus. If it is used for copying, the circle of light increases in diameter
as the object approaches the front lens and the ground glass recedes to
focus, so that an instrument which will cover a given size plate for views
will cover one of twice the size, when reproducing the size of the orisinal.
As the lenses increase in size and length of focus, the plates covered in-
crease in size, and the amount of glass in the lenses bear a larger propor-
tion to the brass work in whick they are mounted, and hence the incladed
angle of visiou is increased, so that while in the 24in. globe the included
angle is 75° in a 12in. globe (that is, one of 12” focus) the included
angle is over 90°. It has been said that the light, being admitted through
a round holein a plane plate in the centre of the instrument, must be much
more intense at the centre of the field than at the margin, and some writers
have stated this fault to be one of great magnitude. Practice, however,
does not show the evil to be so great as they represent, if it exists at all.
By reference to the cut, it will be seen, that the dotted lines  z repre-
senting a pencil of light of the diameter of the centre opening passing through
the axis of the instrument, and y y representing a pencil of light passing
through the same opening obliquely, doubtless the area of the centre one
will be the largest, but as it passes through much thicker glass thun the
rays y y, may not the ultimate effect of each be equalised? I do not pre-
tend to any knowledge of the theory of optics, and must confine myself
to facts. In the trial of many of thesa lenses, of different sizes, I have
never found the evil to exist, and all the pictures I have imnade with the
globe lens are remarkable for the even illumination of the field. At the
last two meetings of the Photographic Society of Philadelphia (February,
1868), the merits of these lenses have been discussed—full credit for cor-
rectness of reproduction was recorded to them by all; but the quickness
of working was questioned by one gentleman, who stated that in broad
sunlight he had exposed an engraving for several minutesand had obtained
an under-exposed negative, while all others preeent who had tried them
were unbesitating in their assertions that they were remarkably quick
workers when the size of apertare was taken into consideration. A few
days ago I placed in bright sunlight an engraving from the Londonr Art
Journal, and copied it on a 6} by 8% plate with the same size instrument
as was used by the gentleman who questioned its quickness. An exposure
of 25 seconds gave an impression which flashed up instantly under the
developer, assuming great intensity in the light and showing unmistakable
symptoms of over exposure, so that I can see no reason why the same
law should not hold good with these lenses as with others, viz: that, with
the same area of opening to admit light, the shorter the focus the quicker
they will work. For interiors, the short focus and large angle of vision
by these instruments render tbem invaluable, and as they are
provided with a revolving diaphragm plate in the centre (not shown in
the cut) various sizes of aperture can be brought into position, just as the
stops under the table of some compound microscopes are arranged, and
thus the largest amount of light, consistent with sharpness, admitted.

In the English journale, when the accounts of this instrument were
first published, it was denounced in no measured terms, as being con-
structed on erroneous principles, and the assertion has even been made
that its very shape must give fearful distortion to marginal lines, but
since it has been proved to be no failure, and its success is no longer an
experiment, comes the unwilling acknowledgement : * The principle of its
construction must ensure correct marginal lines,” and last of all comes the
declaration that it is “old, very old” Everybody had been making
them for years, and there is no merit of invention due to the patentees!
Granting that lenses may have been wmade with an external spherical
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foous, as is the Sutton case, it will be difficult to produce a lens, made
previous to the invention of this now described, composed of two achro-
matic meniscus lenses combined, as these are, and producing a like result.
Thbe theory of operation and mode of construction of the globe lenses
admit of their being readily made of various focal lengths, and thus, by
the use of a series of instruments, the whole included angle can be made
available on any size plate that may be desired ; the six incl focus cover-
ing a 6}in. x 8}in. plate and the 12in. focus lens covering 14in. + 18in., each
including the same angle. One great advantage of short-focus lenses,
when there is no spherical distortion, is in the appearance of perspective
produced. If, for instance, we would view a machine or statne to the
best advantage, we stand at such a distance from it as will admit of our
viewing the whole of it in the eye at once, and can then best judge of its
proportion. If now a picture be made by an instrument of long focus, it
will be so far away from the object to be depicted as to make, as it were,
100 nearly a plane or flat view of it, deficient in perspective effect. With
the very shortest focus of this new lens (the 24in. focus), this perspective
effect may be too much exaggerated, but with all the other sizes it is not,
and with the globe lens and with this only have been produced pictures
which seem to me to convey a just idea of size and proportion. The short-
ness of their focus adds much to their portability, as the camera is made
smaller than usual, and amateur field photography with the globe lens and
dry plates ia a pleasure in place of labour. Its advantages may be sumined
up in a few words. Short focus, clear definition, wide angle of included
vision, absolute correctness of copy on a plane surface, and tolerably quick
work. It takes the place entirely of the orthoscopic lens, giving abeolute
correctness to marginal lines, while the orthoscopic was only approxi-
mately correct. It fills all the requirements of a lens for landscape and
architectural work, and is wanting only in the one thing of absolute
instantaneity of action.

ROYAL INSTITUTION OF GREAT BRITAIN.

AN ACCOUNT OF SOME RESEARCHES ON RADIANT HEAT.
By Jorx TywnpaLrn, Esq., F.R.S.

In his former researches on the radiation and absorption of heat by gaseous
matter, the speaker compared different gases and vapours at a common thick-
ness with each other; one part of his present object was to compare different
thicknesses of the same gaseons body with each other as to their wction upon
radiant heat. A few years ago he would be deemed a bold man who would
attempt to measure the action of an inch, or indeed of many feet of gas, on
radiant heat ; but the present exrarimenh commence with plates of Ti” only
001 of an inch in thickness, and extend to thicknesses of 49-4in. us, the
greatest thickness is to the least nearly in the ratio of 1 to 5000. The appa-
ratus employed for the smaller thicknesses was a hollow cylinder, one end of
which was closed by a plate of rock-salt. Into this fitted a second cylinder,
with ite end also closed by a plate of the salt. One cylinder moved within the
other like a piston, nnm this means the two plates of salt could be brought
into flat contact with other, or could be separated to any required distance.
The distance between the plates was measured by a vermier. The cylinder was
placed horizontal, being suitably connected with a source of heat. This latter
consisted of a plate of copper, against which a steady sheet of flame was

to play.

The absorption of radiant heat by carbonic oxide, carbonic acid, nitrous
oxide, and olefiant gas was determined with this apparatus, and such differences
as might be ascertained from former researches were found. Olefiant gas
maintained its great superiority over the other gases at all thicknesses. A
layer of this gas, not more than 0°01 of an inch in thickness, intercepted about
1 cent. of the total radiation ; and the delicacy of the apparatus may be
inferred from the fact that this absorption,—great, relative to the thickness of
the layer of gas, but small absolutely—corresponded to a deflection of 11 degrees
of the galvanometer. (It would be oertainly possible to o the acti
of a layer of this gas of less thicknees than the paper on which these words
are printed.) A layer of olefiant gas, 2in. in thickness, intercepts nearly 30 per
cent. of the entire radiation. The influence of a diathermic envelope surround-
ing a planet may be strikingly illustrated by reference to this gas. A shell of
olefiant gas, 2in. thick, surrounding the earth, would offer no appreciable
hindrance to the solar rays in their earthward course; but it would intercept,
and in great part return, 30 per cent. of the terrestial radiation : under such a
canopy the surface of the earth would probably be raised to a stifling tempera-
ture. A layer of the gas, 3-10ths of an inch thick, intervepts 11'6 per cent. of
the whole radiation. Such a layer, if diffused through a stratam of air 10ft.
thick, would be far more attenuated than the aqueous vapour actually
diffused through the air; still it would produce an absorption greater than that
which the speaker had assigned to the atmospheric vapour within 10ft. of the
earth’s surface. In the presence of such facts, the arguments which we might
be dispoeed to base on the smallness of the quantity of atmospheric vapourare
entirely devoid of weight.

In measuring the action of larger thicknesses of gas, the following method
was pursued :—A brass cylinder, 49-4in. in length, had its two ends stopped with

lates of rock salt, and a suitabl of heat placed at one end; the rays

m this source passed through the tube, and were received by a thermo-electric
Kile placed at its opposite end; this radiation was exactly neuatralised by the

eat emitted from a cube of boiling water and incident on the opposite face of
the pile. The interception of any portion of the heat emanating the souroe
by a gas or vapour introduced into the tube destroyed the equilibrium previ-

ously existing, and the amount intercepted was declared by the galvonometer.
The thickness traversed by the calorific rays was varied in tie following way :—
The tube was divided into two distinet compartments by the introduction of &
third plate of rook salt. Let us agree to call the compartment most distant
from the pile the first chamber, and that adjacent to the pile the second
chamber. The experiments began with the first chamber short and the second
chamber long, and ended with the first chamber long and the second chamber short.
The alteration consisted solely in the shifting of the intermediate plate of
salt, which lengthened the first chamber and diminished the second one by the
same quantity; the sum of the lengths of both chambers being the constant
quantity, 49'4in.

The absorption effected in the first chamber acting alone was first determined ;
then the al jon in the second chamber acting alone; and, finally,
the absorption effected when both the chambers were occupied by the gas or
vapour. This arrangement enabled the speaker to check his experiments, and
also to examine the effect of the sifting which occurred in the first chamber on
the absorption of the second one. The thermal coloration of the various gases
was rendered strikingly manifest by these experiments. For the vast majority
of the rays, for example, carbonic oxide and carbonic acid are transparent.
Placing a stratum of carbonic oxide, 8in. in length, in front of a column of the
same gas, 41'4in. long, these 8in. intercepted 6 per cent. of the whole radiation ;
placed behind a column, 41°'4in. long, the absorption of the same 8in. was
sensibly #il. So also with carbonic acid ; 8in. in front absorbed 6% per cent.,
while placed behind the effect was almost zero. Similar remarks apply to the
other gases, the reason manifestly being that when the 8in. stratum is in front,
it stops the main mi:n of the rays which give it its thermal colour, while,
when it is placed behind, these same rays have been almost wholly withdrawn,
and tﬁl the remaining 94 per cent., or thereabouts, of the radiation the gases are
sensibly t.

An extension of this reasoning enables us at once to conclude, that the sum
of the absorptions of the two chambers taken separately must always be greater
than the nbwrgtion effected by a single column of the gas of a length equal to
the sum of the two chambers. This conclusion is illustrated in a striking
manner by the experiments; and it is further found that when the mean of the
sums of the absorptions is divided by the absorption of the sum, the quotient
is sensibly the same for all gases. It may also be inferred from considerations
similar to the foregoing, that the sum of the absorptions must diminish, and
approximate to the absorption of the sum, as the two chambers become more
unequal in length, and that the sum of the absorptions of the two chambers is
a maximum, when the medial rock-salt plate divides the long tube into two
equal compartments.

In these days a special interest attaches itself to the radiation of any gas
through itself or through any other gas having the same period of vibration.
The referred to the results of an elaborate series of experiments on this
interesting question. The experimental tube, 40°4in. long, was divided into two
compartments by & partition of rock-salt. All external sources of heat were
abolished, and pile, farnished with its conical reflector, stood at the end of
the tube. The oom{nmmnt nearest the pile contained the gas which was to
act as absorber, while that most distant from the pile held the gas which was
to act as radiator. It is known that the destruction of the motion of a sensible
mass of matter is always acoompanied by the evolution of heat. A weight
falling to the earth, and a ball stn‘iring a target, are heated on collision. e
same is true for atoms, and in the present experiments the gas in the radiating
chamber was heated by the collision of its own particles against the inner sur-
face of the tube when they rushed in to fill the vacoum. The radiation was,
in fact, what the speaker had named ‘‘ dynamic radiation.” The lengths of the
two chambers were varied, the radiating column being lengthened and the
absorbing one shortened at one and the same time ; the sum of both was always
the constant length 49°4in.

The experiments with the vapours were thus exeouted. Both the chambers
into which the tube was divided were, in the first place, occupied by the vapour
to be examined ; the usual pressure being 1-60th of an atmosphere. The en-
trance of the vapour was so slow, and its quantity so small, that the radiation
due to the warming “of the vapour by its own collision was insensible. The
needle being at zero, dry air was allowed to enter the chamber most distant from
the pile. This air became heated dynamically, communicated its heat to the
vapour, and the latter immediately dmchngedv the heat™hus communicated to
it against the pile. It is quite evident, that not only does this case resemble, hut
that it is actually of the same mechanical character as that in which a vibra-
ting tuning-fork is brought into contact with a surface of some extent. The
fork, which before was inaudible, becomes at once a copious source of sound.
What the sounding-board is to the fork, the compound molecule 18 to the elemen-
tary atom. The tuning-fork vibrating alone is in the condition of the
atom radiating alone, the sound of the one and the heat of the other being alike
insensible. But in association with sulphuric or acetic ether-vapour the elemen-
tary atom is in the condition of the tuning-fork applied to its sound-board,
communicating through the molecule motion to the luminiferous ether, as the
fork throngh the board communicates its motion to the air.

The experiments demonstrate the great opacity of & gas to radiations from the
same gas. They also show in a very striking the infl of att
tion in the case of vapour. The individual molecules of a vapour may be
powerful absorbers and radiators, but in thin strata they constitute an open
gieve through which a large quantity of radient heat may pass. In such thin
strata, therefore, the va , 88 used in our experiments, were generally found
far less energetic than the gases, while in thick strata the same vapours showed
an energy greatly superior to the same gases. The gases, it will be remembered,
were always employed at a pressure of one atmosphere,

A few striking experimnents were referred tor in illustration of the influence of
a paper lining, or a coat of varnish or lampblack, within the experimental tube.
In dynamic radiation it is not possible to do entirely away with the action of
the interior surface of the tube itself. When the tube 18 of brass and well
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polished within, the entrance of the air produces a detlection of 7°5 degrees,
this being due to the cmission from the warned surface of the tube. A lining
of paper two feet long rnises the radiation sufficiently to drive the needle
through an arc of 80 degrees, while a ring of paper 1in. long placed within the
tube radiates sufficient to urge the needle through an arc of 56 degrees.

The speaker finally examined the diathermancy of the liquids from which his
vapours were derived, and the result leaves no shadow of a doubt upon t_he
mind, that hoth absorption and radiation are molecular phenomena, irrespective
of the state of aggregation. If any vapouris a strong absorber and radiator,
the liquid whence it comes is also a strong absorber aud radiator. The molecule
carries its power, or want of power, through all its states of aggregation. The
order of absorptiou in liquids and vapours is precisely the same ; and the speaker
looked forwag with hope to the application of these results to other portions of
the domain of thermotics.

ON THE DIRECT MEASUREMENT OF THE SUN'S CHEMICAL
ACTION.

By Prorrssor Roscoe, B.A., F.CS.

The life of the animal may be described chemically as a process of oxidation ;
the tissues of his body are continually undergoing combustion ; he is constantly
breathing out carbonic acid gas, and thus deteriorating the ocean of air at the
bottom of which he lives and moves; so that, were not a counteracting influence
at work, he would, during each moment of his existence, be working his own
destruction. 'This counteracting influence is exerted by vegetables, whose life 1s
chemically characterised by a change opposite to that of the animal, that,
namely, of deoxidation or reduction. Animals take up oxygen and give off car-
bonic acid ; ‘{)lants reverse the process, they take up carbonic acid and give off
oxygen ; and thus the balance of atmoespheric life is kept always true.

The animal derives its power fromn the forces locked up in the vegetable
organisms which constitute its food, and of which it builds up its tissues. When
they are destroyed by the action of the atmospheric oxygen, these forces become
evident either in motion of the masses, constituting mechanical action, or in the
motions of the particles constituting heat, or other manifestations of energy.
The animal cannot create force; he can only direct its application: he cannot
move a muscle witk.out a certain given quantity of force being changed, without
a certain portion of the tissues undergoing oxidation, an amount which is regu-
lIated by the grand principle of the couscrvation of force—so that the total
energy which the animal exhibits is regulated by the same laws which apply to
the work of the steam or electro-magnetic engine. Every pound of carbon
burnt to carbonic acid in the animal body evolves heat enough to raise the tem-
perature of 8080lbs. of water 1° ceutizrade, or can produce a mechanical effect
sufticient to raise 2784 tons one foot high.

The source of the power of the animal is evident; it lives upon the force
which has been accumulated by the plant. The animal world cannot continually
withdraw energy from the plant, unless the latter receives as continual a supply.
The source of this energy is the sun; the plant sucks up or absorbs the rapidly
vibrating solar radiations and stores them up to be given out again in the various
forms of energy whan the vegetable tissue is destroyed by oxidation.

It is only in the presence of the sunlight that the true function of plant life
can be exercised. It is the sunlight which, acting on the green colouring matter
of leaves, decomposes the carbonic acid of the air into its constituent elements,
enabling the plant thus to assimilate the carbon and to turn the free oxygen back
into the air.

Only those of the solar rays which vibrate the most rapidly are able thus to
tear the particles of carbon aud oxygen asunder, or to effect a chemical change ;
and these most refrangible or violet rays have, therefore, been called the chemi-
cal rays —not that there is any difference in kind between these and the other
solar radiations ; they all differ only in a wave length and in an intensity of
vibration.

These blue rays then, falling on the green portions of plants, are absorbed to
do work ; their rapid vibrations are used up to set free the carbon and oxygen,
and the heat equivalent to these absorbed vibrations is again given off when the
carbon thus produced is burnt.

The speaker illustrated the chemical activity of the blue rays, and the inac-
tivity of the red rays, by showing that a bulb filled with chlorine and hydrogen
explodes when exposed to an intense blue light, but is unacted upon by an
equally bright red light.

The measurement of the amount of these chemically active rays falling at a
given time upon a given spot, must be of the highest meteorological interest;
as their variation forms A most important element in the changing plant and
animal-producing power of a country.

Three years ago (March 2, 1860), the speaker brought forward the results of a
series of experiments undertaken by Bcrofcssor Bunsen and himself for the
pur slf of obtaining a means of accurately measuring the chemical action of
sunlight.

The measure consisted in the quantity of hydrochloric acid formed by the ac-
tion of light upon a mixture of equal volumes of chlorine and hyd 8.
The authors succeeded in arranging a most accurate and reliable chemical photo-
meter, by help of which the laws regulating the chemical action of light were
investigated, and the distribution of direct and diffuse sunlight upon the earth's
surface determined when the sky is unclouded.* The delicate nature of the in-
strument, which the sensitive lugotnnee rendered necessary, precludes the general
use of this chlorine and hydrogen photometer, and the method is likewise inap-
plicable when we wish to measure the total effect produced by the varying cloud
and sunshine of our changing climate.

The object of the present research, carried on by Professor Bunsen and the
speaker, has been to invent an easy and reliable mode of measuring the daily

¢ Phil, Trans. for 1857, pp. 355, 381, 601; for 1859, p, 879,

variation in the sun's chemical intensity which should be applicable to regular
meteorological registration.

Thermometric observations, giving the mean monthly or yearly temperature of
a country, by no means yield all the data required for the estimation of the true
climatology of the place, or of its plant and animal-producing capabilities. For
this purpose we require to have not only the amount of solar heat directly or in-
directly reaching the spot ; but likewise the amount of chemically active solar
light which falls there. This is strikingly seen when we compare the mean annual
temperature of Thorshavn (Faroe Islands) with that of Carlisle.

Temp. Fah. Diff,
Thorshavn N.Iat. 62° 2 W.long. 6° 48" 4-6"'6} 13
Carlisle ......... — 54° 64’ 2 58’ 46°9 8

In these two situations the mean annual temperature is nearly equal, but the
quantity of sunlight falling upon these two places differs most widely, and we
have a corrcsponging difference in the true climatological relations. Owing to
the constant moisture and cloudy state of the atmosphere, which the sun’s chemi-
cal rays cannot penetrate, the florn of the Faroes and Shetlands is of the most
limited description, only the most hardy variety of shrubs and no trees flourish-
ing; whilst at Carlisle we have the most luxuriant vegetation accompanying a
more sunny sky. Thus, too, the mean summer temperature of Rejkiavik in Ice-
land is only 3°8 Fah. below that of Edinburgh, whilst the difference between
the mean summer temperaturve of Edinburgh and London is 6°4 Fah. Yet in
Iceland no tree grows; whilst between London and Edinburgh we notice no
marked difference as regards the development of vegetable life. Hence we see
that places upon the same isothermal do not necessarily possess n truly corre-
sponding climate ; this can only be attained when, amongst other conditions, the
places are sitnated upon the curve of equal mean chemical intensity.

Although many fruitless attempts have been made to construct photometers
by a comparison of the blackness produced by sunlight upon photographic paper,
it was found that in this way the desired end could be attained by attention to
certain essential conditions.

For this purpose it was necessary to construct an apparatus in which photo-
graphic sentitized paper could be exposed to the sunlight for definite times mea-
sured by small fractions of a second. This instrument consists essentially
of a pendulum vibrating about %-seconds, by whose oscillation a sheet of
darkened mica is withdrawn from, and brought back over, a horizontal strip of
paper prepared with chloride of silver, and fixed in a constant position relative
to the pendulum and sheet of mica. The time during which each point in the
length of the strip is exposed is different, and the time of exposure for each point
can be calculated when the length and position of the strip, and the duration
and amplitude of the pendulum’s vibration are given.

The strip of sensitive paper presents, after exposure, a gradual diminution of
shade from dark to light, and for each shade the time of exposure is known. In
order that such a graduated strip may serve as a means of measuring the chemi-
cal action of light, we reqnire :—

1. To know the relation existing between the several tints and the intensity of
the light necessary to produce such tints.

2. To construct sensitive paper which . shall always possess the same degree of
sensitiveness, and can easily be prepared when required.

It was found, by a long series of experiments, that it was possible, by adhering
strictly to a certain mode of manipulation, to prepare standard papers which,
when made, possess a constant degree of sensitiveness; so that if the same light
falls upon them, the papers are always coloured to the same tint.

Experiment likewise showed that the tint attained by such a paper was con-
stant when the quantity of light falling upon it also remained constant ; so that
light of the intensity 50 falling upon the paper for the time 1, produced the
same blackening effect as light of the inteunsity 1 falling upon it for the time 50.

Knowing this law, which regulates the degree of shade of the paper, and hav-
ing a surface of a perfectly constant degree of sensitiveness, it is easy to obtain
ahgolute measurements of the chemical action of light. For this purpose an
arbitrary unit of t is chosen, by making a standard tint or paint
which can be easily and exactly reproduced at any time.

The quantity of light which shall, in a second or the unit of time, produce a
blackening effect on the standard photographic paper equal to that of the stan-
dard tint, is said to have the chemical intensity 1. 1f the time needed to pro-
duce this same tint is found by experiment with the pendulum-photometer to be
2 seconds, then the chemical intensity is one-half, and so on. .

All that is needed, in order to obtain accurate measurements of the chemical
action of diffuse daylight or sunlight, is to be able to find the time necessary to
effect a bluckening of the normal paper equal in shape to the standard tint.
This is done by the meaus of the g'ras:awd strip made in the pendulum photo-
meter.

For the purpose of accurately comparing these tints, the ordinary daylight or
even lamplight cannot be used, as a change would thereby be produced on the
sensitive paper. A light which does not act chemically must be used: sach &
light is the monochromatic soda-flame. The light from this flame possesses
another advantage, namely, that the unavoidable differences of colour are not
seen ; variation in shade alone being perceptible. The speaker exhibited the
accuracy of this method of observing coincidence in shade by means of a large
model of the instrument. .

By help of this soda flame the coincidence of shade of the unted strip with
standard tint can be read off with the greatest precision. This fact, as well as
the possibility of preparing a constant sensitive paper, is seen by reference to
the following tables, extracted from the detailed paper printed in the Philosophi-
e peonared wero oxposed for th the same light

apers variously prepared were ex or the same time to the same light.

Each reading is the mean of several observations; identity in the numbers
shows identity in the shade, and, therefore, the constant sensitiveness of the papers.

The standard paper is prepared by soaking photographio paper in a solution of
common salt of given strength (3 to 100), and then allowing 1t to lie upon the
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LARGE CLASS.
Fizsr Trur, Sgcoxp TaurL.
Delivcrln 1000 allom into a tank at atrue distance of 67ft., and 27° from the horizon.
ﬁaoh wmr was drawn, 4ft. 6in. The water in the boller belnﬁ cold when Delivering 1000 gallons into tank at same distance commencing with
the slgnd was each eng ing to work on at! g steam full steam.
pressure of 1 b m the square inch.
Time
Time of Tlme Steam
No. Namz, raisin of | Total . . NAME. Steam at | 35rip, of Remarks,
Steam | filling | Time. Bemarks; No e Begining. | ory: | flling
t0100lbs, | Tank, .
’ " I’ " ’ " -
1 | Easton & Amos ...| 13 14 616 | 19 30 ar & Mason..| 100 3 0
to work at 100ibs,, fell di-
g | Merryweather &1 10 25 048 |30 7 rectly to 401bs., and continued so 2 | Butt & Co. .........] 100
Son .......c... throughout ; stopped and steam
rose to 1901bs. 3 Mm'm &} 145 $ 7
Suction pipe choked; left off
3 | Shand & Mason...| 10 51 1219 | 23 10
{ working sbout 3 miuutes. ¢ | Roberts ..o 80 13 30 |Not filled,
Butt & Co. .. 18 30 6453|2318 5 | Baston & Amos...
Roberts ..... 11 40 20 24 (32 4
THIRD TRIAL.
Delivering into Large Tank.
0
. P . ] ~ }
g 3 |as,| A% 8 f (8 |3 g
EAEREIIEARER ¢ |Zg | 25|87 2 ,
Name, No| Time. [[gi_ | % it 5 4 33 §§ & g 'Y §§ °§ Sg Bemarks,
g IR PR AR A A AN A
Z=R% & |AFF| 3 =8 | &4 | & L - Z &
hr. min. sec. ft. in. Firo 1 hud at 4h. Im, 556, ; guage moved

w032 | & Yo e “'&reggne in about 10
12m. 278.; wal wn in aboul
Mg‘?‘m‘_"f'f‘ 124 65 | 2(40 13 4 | ® © 56 45° 91 80 | 16086 egfb.} revolutions; pumps not primed, valve
........ . box leaked .u& y, and englne worked
uusfuctorﬂy in every respect.

Fire lighted at 11h, 25m. 46m.; guage|
mov at 11h. 82m, 33s.; engine started
11’21 at 1lh. 87m. 7r.; pumps primed at
{o 11h. 45m. 48s.; drew water at 11h. 47m. ;
1201bs water first throuzh nozzlesat11h.48m.. 593
in hood at 11h, 49m, 18s.; shifted nozzle
(3im, delay); high wind,

-

' Shand & Mason.... 2| 2 0 O 2 40(13 &13 | 164 @0 90 ] 45° 96 62 12017

) 11’ 20"
Roberts ....... wel 31 2 0 0| 1[40 1 164 | 40 40 58 4*%° 75 75 9936 asﬁ..} Fire lll{hgtlln ?t.g}n 17m,; engine started

Fire lighted at 5h. 58m. 10s.; startcd
14107 engine at 6h. 9m. 208, ; re; peatedly stopped

to from slide valves not acting, am{ stopped
451bs entirely at 6h. 46m., from cylinder cover
breaking.

Fire lighted at 2h, 2m. 33s.; guage moved
{12,30,,} Zh lOm.; started engine at 2h. 16m. 5s.;

Butt & Co. .........| 4| 0 48 50 2140 1} 164 40 40 56 45° 7. 78 8280

rimed, worked till 2h, 54m. 5s. ;
stop to shift plungers; went to work,
again, and stopped entirely at Sh. 35m.
ﬁom two fire bars falling oat.

Easton & Amos...| 5 1 32 35 2|40 1} 164 40 40 56 45° 98 41 3036 OOtI‘:)
5

.
Fire lighted at 10h. 5lm. 146.; guage,
Nicol (Manbat- [use” :iniggctly“t:gh o b 140 "?i’m"'é“"
col anhal y - — ; steam up 8. | m
............ } 6l 0 45 2|40 1 164 “ ° 58 +° None. Lﬁlbﬂ} 46s.; stopped two minutes; started

in; made a fow rcvoluuon.s, and fly
wheel broke,

Fourra TrIAL.

Vertical Jet against Tower.
;
No. Naue. Size of Jet. G%‘?:‘lsm

Feet.

i3 180

i 180

P 150

% 3

Gray's Engine lighted fire at 7h. 7m. 40s.; steam 9lbs. at 7h. 17m. 0s.: got to work at 7h. 23m, 40s. to blow fires; at 7h. 27m. Os. water through hose. Owing to some of the pipe
. connected with the steam guage breaking no further experimentﬁ could be made.
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TRON FLOATING DOCK, SOURABAYA, JAVA..

In THE ARTIZAN of February last we gave a short t of the ful
launching of an iron floating dock at Sourabaya, Java, We regret, howerver, to
learn since our first notice that, in an engineering and commercial point
of view, the undertaking has resulted in a
appears, now entirely under water. It was put together at Grissee, on the
coast of Java, about nine miles from Sourabaya, and was lannched in the novel
manner described in our February number, viz., by letting the water to it, and
then towing it away. The dock floated then fairly enough, drawing, with engines
and appurtenances, about two feet of water. Without testing the capabilities of
the dock or the machinery in any way, it was brought into six fathoms water,
anchored, and sunk to receive a small steamer, the Prince of Orange. But now
came the real test ; the dock sunk, not slowly but surely, going down with great
rapidity, one end about eight feet lower than the other. So violent, indeed, was
the descent that the Prince of Orangs, which was waiting just outside, was
drawn iuto the vortex, shooting into the dock like an arrow, fortunately without
sustaining any damage. The parties in charge endeavoured to set the pumps
(which are on the centrifugal principle) to work. but as the engines, which were
intended to run at 60 revolutions, could only be got 1o work up to 30, the pumps
would not draw at all. The dock meanwhile continued to sink until the engine
fires were extinguished. A small portable engine and pump were hastily brought
and set to work, but without effect. To make bad worse, the anchorage proved
insufficient, and the dock swung round on the sloping muddy bank on which it
had sunk, with every change of tide, and thus workeg itself deeper and deeper
still in the mud, in which it now lies imbedded about eight feet deep. Endea-
vours have been made without ceasing to get it up again, but without success.
In these attempts considerable damage has been done to the dock, several large
holes having been torn in the platiniby the injudicious mode of attaching the
chains employed, and competent authorities on the spot are of opinion that the
dock will never be brought up again. It would be difficult to say exactly what
is the real cause of the disaster.

The unfortunate shareholders who have lost their property make com-
parisons with a similar dock that is being built for the Dutch Government
for Batavia. We find that it exceeds the dock at Sourabaya in weight of
material about 50 per cent. That the Sourabaya dock was also very badly
put together seems to us beyond doubt ; the hottom was the only part at all well
done, which accounts for the dock making little water while floating about two
feet deep ; but in the sides, rivets that could, we understand, be shaken by the
fingers, might be counted by hundreds, and gaping seams filled with wooden

ges were plentiful.

: CORR ESPONDENCE.
We cannot hold ourselves responsible for the opinions of our Correspondents
To the Editor of Tug Kunzn\':f

Sir,—It is sometimes desirable to transmit a motion or power from the place
where it is generated to a distant one, and having to do so now, I should be
obliged to your inviting a discussion of the subject, as follows :—

A water power is at the distance of 600 yards from the mill, with no means of
bringing it nearer. It is proposed to erect a turbine of the effective force of 100
horses, which will drive a drum or rigger of 12 feet in diameter, carrying
a wire rope sustained at certain distances to a drum or rigger at the mill. It is
proposed that the speed of the rope shall be about 30 feet per second ; therefore,
the constant strain on it will be about 1800 pounds.

The following are desiderata :—Which would be better, a steel or iron rope?
Its diameter, and weight per yard, and sizeof wire? Should it be kept greased
or dry? What would be its probable duration? What would be the probable
proportions of power absorbed by this method of transmission ? What better
or less costly method can be devised P—I am, Sir, yours obediently, .

To the Editor of THE ARTIZAN.
S1r,—In your Journal for July, 1863, at page 179,is an article on “The
‘Manufacture of Duplicate Machines,” by Mr. John Fernie, Assoc. Inst., C.E.,

in which the writer appears to think that “ until lately, little or nothing had
been done in its application to the manufacture of machines or engines on a large
scale,” * until within the last five years, with the sanction of Mr. Kirtley, the
Locomotive Superintendent, he had established the system in the workshops of the
Midland Railway, at Derby, which has proved most beneficial, not only in
reducing the cost of the work, but in greatly improving it.”

Now although Mr. Fernie may not be aware of the circumstance, it is never-
theless a fact, that the late firm of Sharp, Roberts and Co., made ten engines for
the Grand Junction Railway Company, before the opening of that line, about 25
years ago, all the garts of which were duplicates of each other, in confirmation
of which I would refer Mr. Fernie to the then Locomotive Superintendent, Mr.
Thomas Melling, Rain Hill Iron Works, who frequently sent to Sharp, Roberts
and Co. for parts of engines out of their stock, and always had the satisfaction
to find they fitted in every respect: so completely was the system carried out
that every part of the boiler, the fire-box, and smoke-box would interchange. It
is well known that the same firm (Sharp, Roberts and Co.) made all their smaller
machines in dupligate, and provided for the users of the “self-acting mule” a
book of plates , shoWwing all the parts of the hendstock, with the name and num-
her of each, to enable parties to order duplicates for revairs.

RICHARD ROBERTS. C.E.

——

BOOKS RECEIVED.—On the Bhore Ghaut Iucline of the Great Indian Pen-
insula Railway. Reprint of a paper read at the Bombay Mechanics’ Institute, by
the late J. J. Berkley, Esq., M.I.C.E., F.G.S., with an Appendix by A. A. West,
C.E. Bombay: The Education Society’s Press, Byculla, 1863.——Portefeuille
des Machines, de Uoutillage et du Matériel relatifs & la construction, &c. ;
Dirigé par. C. A, Oppermann, Ingénieur, Constructeur. Paris : Dunod, 49, Quai,
des Angustins.

acided failure. The dock is, it | W.

NOTICES TO CORRESPONDENTS.

J. A. G.—Received and inserted. We shall be glad to hear from you from time
to time. The Journal has been sent to you.

. J. C.—Want of space prevents our giving insertion to the plan this month,
but will give it in our next ; meantime, you may send us further details.

Ersex.—The results of Mr. D. Kirkaldy’s Experiments on Wrought Iron and
Steel, the subject to which you refer, was discussed some time since at a meet-
ing of the “ Institution of Engineers in Scotland,” when Dr. Macquorn Rankine,
referring to his remarks upon these experiments at the last meeting, and to
the experiments he had himself made upon the fracture of railway axles,
exhibited and explained drawings of some of the fractures. There were nine
examples, and they might be taken as a fair representation of the character of
the other examples. [he first five had broken spontaneously, and it was
evident from the appearance presented that the iron had invariably been of a
fibrous character, excepting a few small crystals about the size of pins’ heads.
The other four had been broken by the hammer, and were all axles that had
only run a short time. Some of these were fibrous, and some of them were
crystalline, showing that the same iron would exhibit a fibrous or a crystalline
character, according to the manner in which it was broken. The accompanying
woodcuts (Figs. 1 and 2) were longitudinal sections of axles, showing different
positions of the fibres near the surface. In Fig. 1 the journal had been pro-
duced wholly by tarning, and the fibres were consequently interrupted ; hence
there was a tendency for a crack to begin at the shoulder. In Fig. 2 the
journal, before being turned, had been forged down nearly to the proper
diameter, the fibres were continuous, and there was no tendency to break in
the manner before referred to. At the same meeting Mr. Gray exhibited a -
drawing (shown in the woodcut Fig. 3) of the mandril of a calico-printing
machine, and stated that the fracture always took place at the shoulder of the .
axles where it was 3§ths in digmeter. The length of the journal was 7in., and
the fracture always took place at the outer diameter of the fillet. With
reference to your other queries, we are glad to be able to inform you that Mr.
Kirkaldy has published a Second Edition of his “ Results of an experimental
enquiry into the tensile strength and other properties of Wrought Iron and
Steel,” from a perusal of which we feel assured you will be enabled to arrive
at a satisfactory solution of the questions involved. Your bookseller at
Leipsig will be able to obtain the work for you.

-aue e

Fia.



186

Recent Legal Decisions.—Notes and Novelties.
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RECENT LEGAL DECISIONS
AFFECTING THE ARTS, MANUFACTURES, INVENTIONS, &c.

Uxpe this heading we propose giving a succinet v of such decisions and other
proceedings of the Courts of Law, during the preceding month, as may have a distinct
and practical bearing on the various departments treated of in our Journal: selecting
those cases only which offer some point either of novelty, or of useful application to the
manufacturer, the inventor, or the usually—in the intelligence of law matters, at least
—Iless experienced artizan. With this object in view, we shall endeavour, as much as
possible, to divest our remarks of all legal technicalities, aund to p the substance
of those decigicns (o our readers in a plain, familiar, and intelligible shape.

SAxBY v. STEVRNS,—This was an action tried in the Court of Queen’s Bench on the
8th ult., before Lord Chief Justice Cockburn and a specfal jury, for the infringement of a
patent for the simultancous working of the points and xignals for the prevention of
accidents. The question was of a very complicated character, and was expectod to have
eccupied the court the remainder of the sittings, but at twelve o'clock, when the learned
counsel for the plaintifi got about half way through his opening statement, the Lord
Chief Justice interposed, observing that if ever there was a case that ought to be sent
before an arbitrator, instead of being tried by a judge and jury, this was the care. Upon
that the Jearned counsel conferred together and settled the terms of a reference, and a
verdict was taken for the plaintiff, subject to that arbitration.

SorTRWO00D v. I'ATRBAIRN.—The plaintiff is an engineer now living at Birmingham,
but has spent many years in the Australian diggings. On his retarn home he took out a
patent for crushing quartz and all descriptions of ore and stones, not only for extracting
gold, but for the purpose of metalling roads. In November he entered into a contract
with the defendant, an engineer in Southwark, to make and erect on the .defend:mt ]
premises, and work with 10 or 12-horse power, and make ready for experiments, one
of those machines within two months for £85, £40 to be paid during or on the completion
of the machine. A dispute subsequently arose, and the defendant refused to plete
the contract, although the plaintift had paid him £20 on account. This refusal the de-
fendant did not now attempt to justify, and ‘pnid £40 into court ; .thcrefore, the pl\jy.

uestion was the amount of damages to which the plaintiff was entitled. The plaintifi
claimed as damages his inability to exhibit the machine or to execute various contingent
orders which would each have realised a profit, or to carry out arrangements he had made
for going out to Australia to push the patent under the auspices of a company. The de-
fendant contended that such damages were rather conjectural than substantial. The
learned Baron said the difficulty was to lay any fixed rule as to what were direct and
proximate damages, and that it was one of those matters which lawyers, when puzzled,
put upon the jury, but that annoyance or vexation arising from unpunctuality was not a
subject for damage. The jury found a verdict for £30 more than the sum paid into
Court.

NOTES AND NOVELTIES.

OUR “NOTES AND NOVELTIES” DEPARTMENT.—A SUGGESTION TO OUR
READERS,

‘We have received many letters from correspondents, both at home and abroad, thanking
us for that portion of this Journal in which, under the title of “Notes and Novelties,”
wa present our rewders with an epitome of such of the “cvents of the month preceding”
as may in some way affect their interests, so far as their interests are connected with
any of the subjects upon which this Journal treats. This epitome, in its preparation,

itates the expenditure of much time and labour; and as we desire to make it as
perfect as possible, more especially with & view of benefiting those of our engineering
brethren who reside abroad, we venture to make a suggestion to our subscribers, from
which, if acted upon, we shall derive considerable assistance. Itisto the effect that we
shall be happy to receive local news of interest from all who have the leisure to collect
and forward it tous. Those who cannet afford the time to do this would greatly assist
onr efforts by sending us local newspapers containing articles on, or notices of, any facts
connected with Railways, Telegraphs, Harbours, Docks, Canals, Bridges, Military
Engineering, Marine Engineering, Shipbuilding, Boilers, Furnaces, Smoke Prevention,
(fhemistry as applied to the Industrial Arts, Gas and Water Works, Mining, Metal-
largy, &c. Tosavetime, all communications for this department should be addressed
«19, Salisbury-street, Adelphi, London, W.C.” and be forwarded, as early in the month
as possible, to the Editor.

MISCELLANEOUS.

NEw MrTrOD OoF Rarsing A Steamxrr.—M. Bauer, an engineer, has, after long pre-
paratory labours, succeeded in raisinz the Bavarian steamer Ludwig, which sank two
years ago in the Lake of Constance, in consequence of coming into collision with a Swiss
steamer. The engineer, in order to raise the vessel, which was lying at a depth of 70ft.,
made use of an apparatus of his own invention, By mcans of divers he attached to her,
one on each side, two large balloons made of water proof linen, which he filled with air,
‘When the expnnuion had become sufficient, a moverment was observed in the water, which
look as if boiling, and the vessel gradually came to the surface.

MeTrOPOLITAN ZINC ROLLING CoMpaNY.—A prospectus has been issued of the Metro-
politan Zine Rolling Company, with a capital of £100,000 (of which one-half is to be first
put forth), in shares of £10. The object is to establish in London, upon an eflicient
scale, rolling works for the production of sheet zinc and copper, the demand for which is
steadily increasing. Arrangements have been made for the rental of premises adjoining
the City-road basin and also for the purchase of the whole of the machinery of the Mines

at Copper Company. .

0sT OF LONDON STRELTS,—New Oxford-street and Cranbourne-strect, constructed
between 1941 and 1847 by the Commissioners of Woods and Forests from the London
Bridge Approaches Fund, cost—the former, £330,074, and the latter, £206,093. Victoria-
street, Westminster, constructed between 1815 and 1851 by the Westminster Tmprove-
ment Commissioners, from the Coal Duties and improved rates, and by money raised on
mortgage, cost £215,000,

Otk SHIPPING.—At the close of the year 1862 there belon%cd to the ports of the United
Kingdom 28,440 vessels of 4,934,400 tons, usually navigated by 228,139 men and boys—an
increase in the course of the year of 402 vessels, 127,574 tons, and 3315 men and boys,
The vessels belonging to the British plantations were 10,967, of 1,107,696 tons, and manned
by 75,934 persons,

Parer MaTERIAL.—In searching for fibre suited for the manufacture of paper, the
following hints may be found useful to residents in tropical and other regions, Any fibre
pable of fon when precipitated on 8 draining surface from mechanical suspension
in water, after having been reduced to a pure state of capillary subdivision by mechani-
cal action, is fit for the manufacture of paper. For all practical purposes it may be
accepted as a rule, that for the manufacture of white paper all fibres require bleaching.
Raw fibre may be divided into four classes :—1. That which is easily reduced and easi
bleached. 2. That which is easily reduced, but difficult to bleach. 3. That which isdiffi-
cult to reduce, but easily bleach 4. That wherein perfect bleaching involves the in-
tegrity of the fibre. ‘s'he most profitable shape in which to send fibre to the English
market is that of half-stuff (or pulp). Well prepared bleached half-stuff would fetch £25
per ton in the market. The best machinc for reducing fibre to half-stuff'is the ordinary
rag-engine, costing about £150, carrvinﬁ about 2cwt. of stuff, and requiring a maximum
of seven-horse power for driving. The half stuff would require to be pressed, dried, and
packed in bales. For experimental purposes in reducing the fibre, anything smaller than
the ordinary sized rag engine is uscless, ag the weight of the triturating roll—about 15
ewt.—cannot be dispensed with, so that laboratory experiments are necessarily confined
to rough separation and bleaching. Moreover, laboratory experiments, unless conducted
with the utmost care and skill, furnish no reliable data for commercial operations. Asa
reliminary, the character of the fibre cught to be determined in the laboratory :—1st.
n relation to its structure, having in view ease in fibrous separation. 2nd. In relation
to its chemical construction, having in view ease in bleaching. Bleached half-stuftwould
realise 8 larger profit than unbleached, always supposing that the process of bleaching,
owing to the accident of geographical position or otherwise, did not entail expenses extra
to that properly belonging to the operation under the most favourable circumstances.
Fibre could be sent into the market as half-stuff unbleached whenever its characteristics
were reliably established.

DISCOVERY OF NATURALLY-FORMED CARBONATE OF SopA.—Dr. Haines, of Grant
College, Bombay, describes the occurrence in vast quantities of naturally-formed carbo-
nate of soda in the neighbourhood of Aden. The substance as found contains 50 per
cent. of natural carbonate, and occurs along the coast, for ten miles at least to the east
of Aden, in hollows behind high-water mark, to which the sea has access by percolation.
1ts formation is attributed to the percolation of the sea-water through the fragments,
and pebbles of limestone constituting the shingle of the shore, probably by the partial
interchange of elemeunts between the salt or chloride ot sodium and the carbonate of
lime giving rise to the production of chloride of calcium and carbonate of soda. Itis
surmised that the tormation of carbonate of soda may go on along the whole thousand
miles of the south-east Arabiau coast.

T.AMP FOR BURNING CoAL Or.—Mr. N. B. Vidal, of Philadelphia, U.S., has brought
forward an improved coal oil lamp, the wick tube of which, above the base of the burner,
assumes a fan shape, so that as the wick is raised the upper edge of the same is <pread
out to nearly double itsformer width. By this method the oil carried up by the wick is
distributed over so extended a surface that it is entirely consumed, and no portion can
remain to clog the wick, or ran down the outside of the tube, to be evaporated and dis-
charged into the air of the room, as is the case where au large supply of oil is constantly
brought to a small burning surface. No chiraney is neederd with this lamp, which burns
without smoke, and with a clear flame.

THE GoopwIN Saxps.—A public compauy is being formed for the embankment and
reclamation of the Goodwin Sands, and to convert these sands into an island, whereon
to build a new township, fortifications, docks, wharves, &c.; also to reclaim the land
for agricultural purposes, &e. By the accumulation of the sand from the north,
the gulf stream has been shifted to the southward, the great increase of the
sand coming from the north having formed a shoal, called the tork, opposite Trinity
Bay. By the proposed embankment, the whole of the Channel, between the
Goodwins and the Break, will become entirely clear. The company contemplated taking
a grant of the Goodwin Sands for the objects they have in view, to recover the sunken
shi‘m and treasures, which it is thought will pay all expenses. The land to be reclaimed
will consist of about 20,000 acres. The first work to be accomplished is the entrance of
the intended lock, which will be made by caisson gates. This Jock will be of snfficient
capacity to admit the largest class of vesscls, being 60 feet long, 100 feet wide,
and 40 feet water at the lowest cbb from the sill, adjoining which will be the tidal dock
containing 237 acres, with 40 feet water. When that is completed the embankment will
be commenced, as well as the docks, which are to cover about 626 acres. In case of
stress of weather, ships in the Downs are to take refuge on payment of a small tonnage,
Capacious docks are intended to adjoin, for repairing or examining ships of any class
without unloading.

IroN Sn1PBUILDING OX THE TyYNE.—Messrs, T. M, Smith, builders, at North Shiclds,
are rapi:.llg completing one of the first iron sailing ships built on the Tyne. She will be
full rigged, will be 1116 tons burthen, and is intended for the cotton trade. Her dimen-
sions are 2023, long between perpendiculars; extreme breadth 34(t.; depth of hold 23ft.
This firm is also about to commence to build an iron East Indiaman to be added to their
Calcutta line, She will be 1200 tons, 190ft. long, 37ft. 6in. beam, and 22ft. depth of hold.

MATERIALS USED IN THE 1362 ExursrrioNn BuiLpixg.—DBricks, 17,250,000 ; lime, 5611
cubic yards; sand, 18,352 cabic yards; ballast, 8632 cubic yards; cement and plaster,
47,105 bushels; cast iron, 4933 tons; wrought iron, 2269 tons; timber, 439,178 cubic
feet ; 2,235,722 lincal feet 9in, by 3in. battens, deals, and planks; stone, 62,831 superficial
feet, 6in. thick and under; ditto, 6877 cubic feet; zine, 225,964 supcrficial feet ; lead, 74
tons 14 ewt.; felt, 623,000 superficial feet; slating, 71,260 superficial feet; glass, 216,508
panes, containing 667,542 superficial feet; putty, 95 tons 16 ewt ; nails, 193 tons 12 cwt.;
cash paid in labour, £133,343,

IroN Surrs—PrEVENTION OF FouLiNGg.—The iron clipper ship Chili, which was coated
with Messrs, Peacock and Buchan’s composition, for the prevention of fouling, has re-
cently returned from New Zealand, having been twelve months out of dock, and upon
her being examined in Mr. Lungley’s dock, her bottom was found to be perfectly clean.
It is stated that there is not a particle of copper in this composition.

BorLkr RiveTiNG 1x tre Uxitep Starrs, ny W. H. Kivg, U.S.N.—In the United
States there are three mechanical modes of uniting plates together; namely, machine-
riveted bf' the two first-named methods, in both of which the rivets are putin hot, West
of the Alleghanies, all riveting is done by hand, and at Pittshurgh, Iguisville, and other
places, the rivets are driven cold in all places accessible for the pufbose. For the cold
grno«:ss, & superiority is claimed consequent upon the holes being well filled with the

ody of the rivets; that is, there is no contraction—hence reduction in the strength and
in the rivets’ dinmeters after the workmen cease hammering on the heads, The reverse
must be the care when driven hot; for, in cooling, the diameters are reduced by contrace
tion. Moreover, none but the best quality of iron can be used in rivets driven cold; be-
cause, if the iron be inferior, it is sure to crack or split through the head, cach one being
tested by the heading, For hot riveting, it is claimed that, in cooling, the rivets contract
in length, drawing the sheets more closcl'y together, thereby creating adhesion sufficient
to add to the strength of the joint, Mr. Clarke, resident engineer of the Britannia-bridge,
made some experiments to determine the value of this. Three plates were riveted toge-
ther by a hi intaining a temperature of 900 degrees in the rivets; cach outside
plate had a circular hole in which the rivets fitted exactly ; but in tke centre one the hole
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was oval, or 2} in. long for a } rivet, and the rivet was not allowed to touch either end of
this hole. A strain was then put on the centre plate till it began to slide, which it did
abruptly, Several trials were made, and the least result was an adhesion equal to 4} tons
with { rivets. Mr. Clarke infers from this experiment that, by judicious riveting, the ad-
hesion may in many cases be nearly sufficient to terbal the weakening of the
flntes from punching the holes. In this particular we regard his opinion as an error;

or if he had continued the strain on the plate uantil it parted, or the rivets broke, he
would doubtless have found that the total pressure, or breaking-strain, would have been
56 per cent. if single-riveted, and 75 per cent. if double-riveted, of the sheet, as fully
tested by other experiments, Theoretically, there is a gain from adhesion in hot-riveted
Joints, but practically this seems to be lost by the contraction of the rivets’ diameter,
thus making the total or breaking pressure the same. In western river boilers, where
the pressure of steam used is hi;‘lxer than in any other part of the world, no difficulty
has ever been experionoed from the cold riveted joints not being closely united and per-
fected tight; and as regards strength compared with the hot-riveted, superiority is
claimed by those having cold-riveted boilers in charge. In either mode of hand-riveting
the rivets can be seriously injured by too much hammering, and in any case by over-
heating. Due regard should be had to the temperature, and the blows of the hammer
should be hard and quick, and not continued longer than necessary to form the head.
Machine riveting has the advantage of forming the head at a single blow, and the rapi-
dity with which the work can be performed must always give it preference over all other
methods where it can be employed. It is to be regretted that no extended set of experi-
ments have ever been made in this country to determine the relative strengths of the
different modes of riveting and uniting the sheets of steam boilers and other iron struc-
tures ; also to test the relative value of materials used in this country at the present day;
for it must be evident that although the results of the European” experiments on iron
and steel are of value to us, yet they cannot be regarded as emg\?ely applicable to Ameri-
can constructions, because our iron ores, the temperature of blast “of smelting furnaces,
and manner of working the metal through the different processes, and the fuel used, all
differ in a large degree from those abroad.

MaeNETO-ELECTRIC MACHINES.—The following is extracted from a French scientific
paper :—One of the principal obstacles cncountered in the })racticsl application of elec-
tricity as a motive power, is found in the small amplitude of the elementary movements
of electro-magnets, since their powers of attraction do not commence till they are almost
in contact—the limit of distance varying from 1 to 2 millimetres at most. Thus, all in-
ventors who have proposed their use as a means of producing motive power, have sought
to overcome the difficulty by causing the attraction to exert its powers at an angle, or
by followinug the surface of a cone so as to augment the amplitude of the movements,
with, however, a proportionate decrease of power, We now gropone the adoption to be
called contracteur electrique, which shall imitate the play of the les in the organized

THE “ CoNsTANCR,”—The Admiralty, acting upon a suggestion originally made by us,
and their attention having been directed to the success of several vessels fitted by the
firm of Randolph, Elder, and Company, of Glasgow, determined upon instituting trials to
ascertain the applicability of the modern innovations introduced by this form, to
our ships of war. In order as far as possible to put all the competitors on equal
terms, the Lords of the Admiralty selected three frigates of the same model, built
at Pembroke, as nearly as possible from the samelines as those of Sir W, Symonds,
with similar midship sections, and having about an equal draught of water. The
Arethusa, 3141 tons, has been supplied with engines by Messrs. John Penn and Son,
the Octavia, 3161 tons, has received hers from Messrs, Maudslay; and the Comstasnce,
3213 tons, is fitted by Messrs, Randolph, Elder, and Co., of Glasgow. The engines of
the Constance are the first engines supplied by this firm for the Royal Navy, and it speaks
pretty &luinly as to the opinion formed of their success in the vessels of the Pacific
Steam Navigation Company, that the Admiralty should allow them to contract for engines
of such a size. One feature in the engines of the Constance makes them somewhat differ-
ent from others previously constructed by Messrs. Randolph, Elder, and Company, they
are adapted for screw propulsion instead of the paddle wheel, and owing to the require-
ments of ships of war, the entire machinery has to be kept below the water-
line. The three ships are not the best adapted for steam vessels, from the fact,
that likeall Sir W. Symonds’ designs, they are very sharpin the floor. The average cone
sumption of coal in the Royal Navy is estimated at the present time as between 3 to 4lb,

r indicated horse power; and one of the main objects of the competitive trialsis to ene
g:avour to prove the possibility of reducing the ion to a little over 2lbs. To

in this saving of fuel it was necessary to make the eng of the C heavier,

arger, and ccnsequently more expeneive than those of corresponding power on board
other ships, It is, however, but justice to the manufacturers to state that much of the
weight is to be attributed to a desire to retain the means of reverting to the present mode
of working, should the new mode be found ful. In ] of this desire
the boilers fitted to this shipare much larger than are requisite for her new engines. The
di ions of the Conat: now arc—Length, 252ft,, over all, 286ft.; extreme breadth,
52ft.; tonnage, 3142 tons. ‘The masts were not yet stepped. Her draught, with 40 tons of
coal, and 70 tons of water, is 17ft. forward, and 20ft. 9in. aft, The builders of the engine
have supplied her with a pair of what are termed double cylinders, or compound engines
of 500 horse power combined, which are bedded in a block of solid cast-iroun weighing 50
tons, Well up on each side of the engine-room she is fitted with three cylinders, the
pistons from which work directly on the crank shaft. There are three cranks, each of
which receives two connecting rods. The middle cylinders are high pressure, the other
four are low pressure expanding cylinders. The diameter of the middle cylinder is 60in.,
and the other 78in. The cylinders are jacketed throughout, in addition to a casing of’
felt and mahogmy. There are three cranks—one to each pair of opposite cylinders, the

body, and which will permit the transformation of the trifling direct motion of a series
of electro-magnets, into a8 movement, ten, twenty, or a hundred times as great. It we
take discs of soft iron, and convert them into very deeply-grooved pulleys, in order that
they may receive some thousands of turns of insulated copper wire, we can thus trans-
form them into magnets, by the passage of an electric current through the wire. If we
superimpose a number of these discs, scparated by small rings of india rubber, one milli-
metre thick, on the passage of a current, all the discs will approach each other, compress-
ing the india rubber; and thus the pile of discs, if composed of 200 elements, for ex-
ample, will shorten or contract on itself one decimetre, alull’gugh each disc moves through
but one half millimetre. This is the first idea of contractors or electric muscles. It is
easy to understand that by fitting one end of such a pile to the connecting rod and crank
of a fly-wheel, and the other extremity to a fixed support, we can obtain as great a num-
ber of revolutions as we desire, with a force depending on the power of the pile. By
combining this idea with that of tubular clectrical piles producing electricity in quan-
tity, shall we not find the solution of tiie problem of applying electricity to the economi-
cal production of motive power?

ProrecTION OF IRON HrrLrs.—The following was found to e the result on serapin
down the sides and bottom of the iron screw steam storeship Industry, in dock at Wool-
wich. The Industry had been coated on the port side with a composition produced in the
dockyard, on the starboard side with Peacock’s composition, and in the hold with Day’s
marine cement for resisting the influence of moisture, and the effects of bilge water on
the rivets. Day’s cement has been pronounced superior to anything vet tested for the
&u;pose. It adheres so well that its removal can only be accomplished by means of

mer and chisel. Peacock’s composition is also reported to be highly effective.

CuANGE ¥ MEASURES FOR CoaLS.—As great inconvenience has long been felt at the
measures for coals, a movement has been inaugurated among the principal merchants,
shipowners, and others engaged in the trade, for the purpose of abolishing the

tion being by ordinary connecting rods. Stroke, 38in. The excentrics, four in num-
ber, are placed immediately at the back of the foremost crank, the pin of which over-
hangs. The excentrics are loose upon theshaft, and are worked by means of two pinions
moving in interior arcs cut in yhe bodies of the excentrics. The spindles of these pinions
pass through the overhanging orank pin, and are worked by means of a series of wheels
and pinions atteched to two starting donkies. On the side of the foremost excentric are
two strong pins, which are bronght by means of these starting donkies to catches on
the crank itself, as may berequired for ahead or astern. Theengines are thus very easily
started or reversed, and asthe excentrics and the whole of the gearing is made of wrought-
iron and is of great strength, there is no reason to expect accident from ure, or un-
due wear in the number of wheels. Along the fronts of each set of cylinders are two
sets of shafts for working the slides. There are three sets of slide valves to each engine
—the slides for the admission of steam to the high pressure cylinder, aud the slides for
the regulation of the steam from the centre to the two outer cylinders. The gab lever on
the shatt for working the high pressure slide valve is so constructed as to admit of its
being lengthened or shortened, and thereby increasing or decreasing the travel of the
valve, thus varying within certain limits the cut off of the steam, or in other words vary-
ing the degree of expansion which can be used in the smaller cylinder. The condensers
are on the system patented in this country by Mr. Davison, 8 modification of the system
known as Sewells, in which the steam is condensed by contact with the outer surtace of
the tubes, the water passing through them. The condensing water is drawn through the
tubes by circulating pumps, and, by means of a series of plates ox;_ﬁart.ihons at each end, the
water is made to traverse the whole lengtb of the condenser three times before passing
through the pumps to the discharge pipe. The action of the surface condensers can,
if required, be changed while the engines are in motion, and the engines can be worked
in the ordinary way by injection. When all are in action, the steam is expanded
partially in the high pressure cylinders, and from them still further into the low pressure
cylinders, down to a pressure of about 10lb, below the atmosphere before it escapes into

r ““ keel,” and substituting that of per “ton.” The parties interested have signed the
following document in reference to the subject : —* We, the undersigned merchants, ship-
brokers, and shipowners of Newcastie-upon-Tyne, recognising that the keel has long
been obsolete, and does not now in reality exist as a standard measure; that it bears no
relation to foreign weights and measures, but is one that is most difficult and tedious to
establish (the reduction having first to be made in tons and hundredweights, and sub-
sequently into keels) ; and furthermore, that coals and coke are now sold by the ten, and
not by keels and chaldrons, hereby pledre ourselves, and e to commence at an early
date, to conduct all our chartering operations, whenever and for wherever practicable, on
the basis of the established and legitimate weight of the realm, by the ton, in order to
simplify calculations which, as hitherto conducted, cannot have failed to be a source of

eat inconvenience to foreigners having business with this port. Newcastle-upon-Tyne,

uly 6, 1563 The document is signed by the largest mercantile and shipping firms in
Newcastle, as well as by several of the colliery owners,

Sreax Provans 1N ANTiGua.—The two steam ploughs (Fowler's and Savory's
patents) recently introduced were doing their work well. They were found to be of the
utmost service on heavy soils, many ficlds that had been lying aimost useless for upwards
of 20 years being now upturned and pulverised.

LunLey's RunpER.—Since the Colunmbiie left Sheerness, on particular service, Lumley’s
new patent rudder, with which the vessel is fitted, has been thoroughly tested at sea,
and is declared by the authorities to be a complete success, at least 50 per cent. being
gained over the old rudder, both in time of turning and in the ¢iameter of the circle.

NAVAL ENGINEERING.

TAE l.orDs OF THE ADMIRALTY have abandoned the intention—at least for the present
—of converting any of the wooden vessels standing on the stocks at Chatham dockyard
into iron-clad ships of war, and the armour-cased frigate, the trame for which is now
being prepared at Chatham, will be an entirely new vessel, and will be the first of the
squadron of armour-clad ships which are to be constructed from the designs of Mr. E. J.
Reed. The new frigate is intended to be a superior sbip, both in point of specd, ofteusive
and defensive power, and sea-going (ualities, to any of the arnfour-clads lately construc-
ted, and the Adwmiralty have decided on naming her the Lord W arden, in compliment to
Lord Palmerston, The blocks for the Lord Warden have been laid on No. 7 slip, and
every eflort is to be made to have her completed and afloat within IS mounths trom the
presemt time.

the Such a degree of cxpansion is difficult to obtain practically with any
other class of engines in of the qual action of the steam in the cylin-
ders. Each condenser contains 1308 tubes, or 2616 in the two condensers, the external
surface of which, for condensation, is 5348 square feet, being rather more than
116 square feet per nominal horse power. The tubes of the condensers are packed so
that when they require cleaning they can be easily removed and replaced; each tube is
11ft. 5in. long. The total length of the 2616 tubes is over five and 2 half miles.
The Constance has four boilers, partially superbeating, with six turnaces to each boiler.
The firegrate surface is about "55 square feet per nominal horsc-power. The dia-
meter of the propeller shaft is 14in,, its length from the sternmost coupling to the
thrust block 86tt., and from the thrust block to the engine, 13ft. 1lin. The length of the
boss of the screw, onc of Griffith’s double-bladed, is 4ft. 6in.; diameter of screw, 13ft.;
and pitch, 274ft. “The weight of the engines is 190 tons, of the boilers 160 tons, and of
the water in the boilers 70 tons. The stowage for coal is 260 tons; the consumption of
coal by ordinary engines would be from 70 to 80 tons per day ; by the new eugines it is
expected that about 50 tous daily will be sufficient. On the 6th ult. the Conatunce left the
H In q e of the strength of the easterly wind, from 4 to 6, and partly
on account of heated bearings, it was deemed inexpedient to test the engines formally
at the measured mile, and she went accordingly round the Eddystone. On this trip her
speed was twice tested by log line, when no special etforts were used for her propulsion,
and a rate of over 10 knots was indicated. The revolutions varied tfrom 45 to 52 per
minute; steam pressure about 30lb., barometer pressure vacaum 29in., condenser 2¥in.
The action of the screw did not create much trembling motion. The hot bearings con-
sisted of the heating of some of the collars of the journals, which have all been fitted with
great niccty.

AN Irox-PLaTED STEAM RaM, said to be constructed for the Chinese Government, was
launched trom the yard of Messrs, Laird Brothers, Birkenhead, on the 4th ult, This
vessel, which is about 1900 tons burthen, and nearly 2501t. in length, hasa peculiar appear-
ance. She has an unusually great beam, the plates, deck beams, and ribs being of
immense strength. The inside shell of the vessel, and the shell below the water mark is
covered by planking 6in. thick, this planking being again covered by iron plates 2iin. in
thickness. The vessel has a singular appearance in the water, being more circular than
conical. The whole of the stem is compored of for{ng of such thickness that penetra-
tion seems nearly out of the question, The engines by which the vessel will be propelled
are upwards of 350-horse power. The whole of the upper deck is plated with iron. The
funnel of the vessel can be lowered at pleasure, and the masts are composed of iron, and
forn: tubes on the deck. The vessel will have two of Captains Cole's revolving cupolas.
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TrE “ PrEasaNt” ScREW GUNBOAT, 60-horse power, with condensing engines, on
the 14th ult. made a trial of her hinery on the pletion of her outfit. The vessel
drew 6ft. 6in. forward, and 6ft. 8in. aft. Six runs were made at the mile, and a speed
obtained, as & mean of the six, of 7-544 knots. The screw of the vensel is of the common
pattern, with a diameter of 6ft. and a pitch of 8ft., a length of 1lin, and an immersion
of the upper edge of 2in. '

TriaL Trie OF THE “ MESSAGGIERR.’—A trial trip of a new despatch steamer or aviso,
built by Messrs. Money Wigram and Penn, for the Italian Government, took place on
the 2051 ult. The new boat, which is constructed on similar lines to one built by the
same firm for the King of Italy a few months since, is 250ft. in length between perpen-
diculars, 30ft. in breadth, and carries engines of 350-horse power. They are of 5ft. stroke,
and their cylinders are 71in. in diameter. The paddle-wheels arc over 23ft. in diameter,
and are fitted with feathering floats. The engines are_oscillating, and the boilers are on
the tubular system. The trip extended from Tilbury Fort to a little beyond Sea Reach,
and the s attained in running the measured mile was at the rate of 17 knots, or 196
miles an hour. The Messaggiere had taken on board over 180 tonsof coal, besides nearly
the same amount of stores and spare gear, which caused her to draw almost a foot more
water than she would have done under ordinary circumstances. With a normal load there
appears to be little doubt of her running at a speed of 17} or even 17} knots an hour,

NavaL ArrorntuiNts.—The following apgointments have taken place since our
last :—J. J. Greathead, Chief Engineer, to the Cumberland, from the Mars; T. Duncanson,
Chief Engineer, to the Cumberland, from the Conqueror; S. T. Wallis, Assistant Engineer,
to the Asia, for hospital treatment ; T. Cross, Assistant Engi , to the Defence; W, G.
‘Warren and W. Maxwell, Engineers, to the Fagard and Asia, as Supernumeraries ; W.
V,;ynd, Engineer, to the Cumberland, from the Sheerners; W. Robinson, Engineer, to the

e; M. J. 8h, , Assist. Engi , to the dsia, for hospital treatment; C. S.
Udndell, Assistant Engineer, Strugnell, Assistant

tothe Fisgurd, a8 S y; H. F. Str N
Engineer, to the Asia, as Supernumerary; J. M. Brankston, of the O romoted to
Acting 1st class Assistant Engineer; P. Hutchison, of the Himalaya; W. H. meur;,

of the Dart; J. Rice, of the Asia, as Supern
W. Inglis, (3) of the Osprey, and J, Jessop, of the
of Engineers; W. Ross, of the Forkound, d to Acting Ei ; J. West, of the
Columbine, promoted to Enfineer; V. C. Friend, Assistant ’kngfneer. to the Indus for
hospital treatment; T. Vickery, Assistant Eugineer, to the Resistance; J. D. Chater,
Assistant Engineer, to the Cumberland, as Supernumerary ; W. H. Sennet, Assistant
Engineer, to the Indus, a8 Supernumerary; M. Barker, S8upernumerary in the Indus,
g{omoted to Engineer; T. Young and R. Spiers, Assistant Engincers, to the Indus and
isgard respectively, for hospital treatment ; J. P. Lloyd, Engineer tp the Indus, for the
Ripple; E. Taylor, Enginecr, to the Indus, a8 Supernamerary ; R. Biddle, Engineer, to
the Himalaya; and W. R. Leeson, Acting Engineer, to the Fisgard, as Supernumerary.

MILITARY ENGINEERING

EXPERINENTS AT SHOEBURYNESS.—On the 7thult., another of a series of armour plate
experiments took place. The target was invented by Mr. George Clark, and conxisted of
seven plates of various thicknesses, from three to five and half inches of iron ; each plate,
except the third or fourth towards the centre, having a difterent backing as regards thick-
ness of angle iron, &c.; but all being formed upon the general principle that the best
method of meeting the concusaion of the shot beneath the armour-plate is, according to
Mr. Clark’s theory, by a cellular system of wrought iron webs, either vertical or hori-
zontal, the cells in every case being filled in either with pitch, pine, teak, or millboard
packing. The ordeal to which this target was intended to be submitted was the rame as
that by which the Warrior and all othertargets are tried, and which may be summarized by
stating that it begins with heavy shells filled with sand and fired at low velocities,
gradually increasing to live shells, then to solid shot with small charges and low velocities,
and, lastly, to salvoes of shot with full charges. Shells, whether empty or filled with

umerary; H. Benbow, of the Cormwallis,
Black Priuce, _Promoted to the rank

ARTIZAN,
| August 1, 1863,
Krupp’s CastSTEEL GuUNs.—In a recent number of a Turin journal, a notice on the
manufacture of cast-steel ordnance, by Signor Picolo Pelati, mini i , appeared
from which we extract the followini table on the proportions and process of Krupp's,
guns, all the figures denote the English weights, es, and coinag
® | Approximate weight. Price.
. w 7__
Pk g -
2183 & 2 Iz £ 3t
° cz | o gc& 2 H ) :g
5 | 35 s g2 Zs = £S5
e =£ £ oR Se€ 2% Ceo8
g 2% & 23 2§z £3 285
2 |3 3 - % ~ SEE
A |E | 2 s s 3 5
Ins. [ Ins. 'Ft. In. Ft. In. Lbs. Lbs. £ s d. £ 8. d
266 | 1777 4312 ... 4095 ... 346 ... 15 7 60 0 0
256 | 268 (4812 .....| 718 ... 580 ... ;13 7 7% 9 7
307 | 220 | 4 828 t5 11'64 | 577 1047 | 677 743 55 16 10 86 410
| 0 to to
307 | 307 4828 51164 1102 1433 [ 842 1073 9717 7 135 0 0
331 {238 4312 4 828 826 908 | 67 676 55 16 10 86 6 6
331 | 276 | 4312 4 828 992 1102 | 749 83l to to
331 [ 331 | 4312 4 8§28/ 1157 1204 | 832 985 86 410 120 0 O
358 | 266 | 5648 5 1164 1344 1426 | 903 063 8110 6 12015 7
to to to
358 | 368 | 5648 6511641 1790 1928 | 1322 132! 131 4 10 174 0 0
382 | 276 | 69084 7 300 | 1917 2050 | 1368 1477 | 127 9 7 17415 7
0 to
382 [ 382 | 6984 7 3002590 2726 | 1884 2010 | 140 16 O 217 9 7
460 | 275 | 7804 8 120 | 2424 2535 | 1669 1653 | 150 0 0 | 210 0 0
460 | 807 | 7804 8 120 | 2733 2865 | 1840 1923 to to
460 | 460 | 7805 8 120 | 4169 H08 | 3001 3196 | 275 9 7 | 347 9 7
512 | 346 | 8624 ... 3747 M2 240 tO 0 311 5 7
0 to
512 612 | 8624 ... 5730 ... 214 ... 367 9 7 441 0 0
586 | 368 | 8 624 B 1140 | 4606 4765 | 2075 3035 | 292 9 7 [ 382 9 7
586 | 394 | 8 624 8 1140 | 5160 5400 | 3353 3692 to to
586 | 586 | 8624 B8 1140 | 7604 8045 | 6592 6951 | 5625 0 O 623 5 7
819 | 614 | 94'30 e 12453 L 8816 ...... l 810 0 O 975 0 0
e o=
Aryorr PraTes.—A code of regul for the guid of the officials and others
| engaged in bending aud Rrepnring the slabs of iron used in armour plating the iron
e other vessels under construction at Chatham dockyard, has

frigate Achilles, 50, and t
’ been promulgated by order of the Lords of the Admiralty, and is to be strictly adhered
' to. The regulations are drawn up from the report of the Armour Plate Committee ap-

sand, have noegercegtlble effect on any iron target ; so that this portion of the prog
was abandoned, and firing commenced at once with 68-pounder live shell. After the
first three with live shell, all the succeeding rounds until the firing in salvo commenced
were with the smooth-bore 68-pounder gun, with cast-iron shot and the full service charge
of 16h, of powder. The effects these produced may be d n;:in the few words that
though the target rtood better than was expected, it from the firet showed signs
of gfving way. The rivets at the back went fast and early, and the bolt-heads,
the main fastenings of the plates, gave way also with a rapidity much greater than
is usual, Six had gone before the salvoes commenced ; the plates were deeply indented
and buckling up, and one or two ribs at the back of all were bending outwards.
The plates, which were rolled at the Millwall Ironworks, were of admirable quality, aud,
though dented and bent, showed no rigns of cracking, nor did they give any marks of
ielding where the deep slots had been cut in them at the back to hold the bolt-bars,
he last of the 63-pounders fired struck on plate No. 7, and broke though it. This plate,
however, was only three inches in thickness. A salvo of three 110-pounders with 14lb. of
powder, and two 68's with 16lb. of powder, was then fired simultaneouxly, but only four
of the guns wentoff. The united blows of these four, however, shook the whole target
most seriously, and cracked its largest plate almost completely across. The Armstrong
300 or 150-pounder, according as it is used with spherical or elongated projectilex, was
loaded and laid. This most formidable piece—which no target has ever yet entirely
resisted—was loaded with 501b. of powder and a round shot of 1501b. weight. The effect
of this was instant. With a terrific crash it smashed through the thickest (34in) plate of
the target, through cells and backing and inner skin—shivering into matchwood one after
the other two of the massive beams which shored up the target from behind, and, ploughing
into the earth beyond. Beams, bolts, and plate had allalike been scattered into fragments
before the passage of this missile. It wad the general opinion, judging from the smashing
the shot had inflicted after its passage through the target, and the prolonged flight its
sound showed it had made through the air afterwards, that had a sccond target of the
same kind been behind the first it would in all probability have gone through both. In
other words, had a ship been constructed on the principle of this target, it would have
gone in at one side and out at the other, making the same ruin of both. One more shot
was fired from the same gun with a reduced charge of 351lb. of powder, but with a steel
shell of 3001b. weight, loaded with a 15Ib. bursting charge of powder. Thix, notwith-
«tanding the reduction of firing charge, went as clean through another plate of in. as
its predecessor had done through the 4}in., the explosion of the shell shaking ali the rest
of the fabrie.

Gurx ExeeriMext.—The superintendent of the gun factories, Mr. Anderson, has re-
ceived orders for the construction of a few powerful muzzle—loudinr guns for the naval
service ; they are proposed to be rifled and tired with very heavy charges, The security
of the bn‘ecg of tI;e gun, on which the principal strain falls, is to be much increased by
an improved method of construction lately proposed by Mr. Anderson. This alteration
«consists in having a colid block of steel bored out for the interior tube, and then a solid
Jorging shrunk over it, which enabies the breech screw to be dispensed with, and gives
much more solidity than heretofore to the structure of large ordnance. Mr. Anderson
Lias also proposed to make the ¥maller guns ot much greater strength, for it has been
found necessary to shorten the 12-pounders by cutting oft’ 14in. from their muzzles, and
to firc them with the reduced charge of powder and shot issued tor the 9-p munders sup-
plied to the Horse Artillery. There will, however, by thi< change be the great'advantage
of having enly one charge of powder and the same shot for boih Horre Artillery and
Foot Arii'iery teld-picces.

! pointed by the Admiralty, of which Captain Sir John C. D. Hay was the chairman. The

ittee included a ber of scientific officers belonging to both branches of the
service. The Committee, in their report to the Admiralty, state that they have examined
the various dopted in b the [iron plates, and are of opinion that the
plates need not suffer deterioration in quality from aoy reasonable degree of bending,
provided the process is properly performed. It is*the 'nature of wrought iron to admit
of such changes of shape without injury. The most essential preparation for the pro-
cess of bending is that the plate should be sufficiently heated, for it is only under this
condition that it will acquire the ductility and softness and freedom from elasticity
necessary to admit freely the chango of sh%)e. The committee consider that a good red
heat is probably the minimam that will suffice ; *“bloodred” or * cherry red” is hardly
sufticient. The committee, however, deem it necessary that certain pre¢cautions should
be taken in the process of heating the plates—1st. That the heat be not carried to such
an extent as to injure the iron; 2nd. That the heating be done gradually, so as to heat
the large mass uniformly throughout its substance ; and 3rd. To have the heating sur-
face so arranged as to prevent flerce fire currents from impinging on the edges
or sharp arrisses of the plates, by which damage would be done. Probably from good
red to brightest red are the safest limits; and, provided the proper precantions be taken,
there is reason to believe that the quality of the plate will be ratﬁer improved by the
heating than otherwise, as, if the iron happens to be hard, the process will be equivalent
to annealing, and will render the metal softer. The process of heating adopted at Ports-
mouth in the presence of the committec appears to comply with the required conditions,
and the committee believe the quality of the plates so beut to be well retained. The mode
of bending the heated plates is a matter which the committee conceive may be safely left
{o the mechanical advisers of the Admiralty. The wedge and tap process, as adopted at
Portsmouth, has the advantage of simplicity ; but the committee think it would be
better it the change of shape could be effected by dead pressurc—hydraulic, for example
—instead of by blows. The committce consider it highly inexpedient to bend thick
plates cold, or only s]ighﬂ{ heated, as there are very few kinds of iron sufficiently ductile
to bend cold, even in small bars, without injury to the structure of the metal, and in
large masses this attempt must be injurious, for even if the external surface should
escape injury the process will inevitably produce undue internal strains, very detrimental
to the powers of resistance under the blows of shot,

RirLkp ORDNANCE.—A new code of regulations, to be adopted in all future trials o
rifled ordnance, has been received at the Ordnance Department, Chatham, from the War
Department, and is to be strictly adhered to. The regulations hitherto in force are
abolished, and in fature all riled guns are to be proved by firing two rounds with the
service charge of powder and a cylinder, equal in weight to two service shots ; and three
rounds with a service shot, and a charge of one-rixth the weight of the service projectile,
as at present, for those guns the service charge for which is one-eighth, and in the same
proportion for guns having a larger charge. The followin% alteration in the system of

roof of brass ordnance, which has been recently approved in India, has been ordered to
adopted in this country :—The piece to be proved when 08 inch below the true calibre,
aud afterwards finished, This alteration has been adopted in conscquence of its having
been observed that the effect of the proof charge npon brass ordnance, when fired with the
usual windage, is in almost all cases toleave serious indentations near the seat of the shot,
Indentations so caused will, hy this sgstem, be removed in finishing the gun.

Tg1AL O¥ ARMOUR P'LATES AT PorTsyoUuTR.—A trial took place on the 2nd ult. of
armour plates at the practice range in Porchester-creek. The plates on trial consisted of
one from Messrs, Johi Drown and Co,, of Sheflield, for the iron-cased ship Ocean, 16ft.
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in length by 3ft. 3in. in width and 4%in. in thickness, and one 43in. plate 6ft. by 4, made
under the steam hammer in Portsmouth Dockyard from a special quality of iron, stated
to be foreign, supplied by Mesers. Walton, Sons, and Yates, of London. This last plate
was virtually destroyed by the first shot, and utterly so by the second. The plate fur
nished by Messra. Brown, for the Ocean, underwent a very severe testing by 13 shots (nine
of which were edge blows, in three instances overlapping cach other), very successfully,
and fully maintained the reputation of its fo

Forrrricarioxns.—The schedule to the Fortifications Bill states the proposed expendi-
ture at Portsmouth and the Isle of Wight, Plymouth, Pembroke, Portland, Gravesend,
Medway and Sheernees, Chatham, Dover, Cork, and for site for a central arsenal. The
total estimated cost is £6,920,000; the amount already voted, £3,200,000, whereof
£2,041,440 had been expended by the 31st of March last ; the further sum now proposed
is £650,000, leaving £3,070,000 to be voted in future years.

STEAM SHIPPING.

TaraL Trrr or THE “Ocxax Kixng.”—On the 11th ult. a trial trip of this steamer was
made at Sunderland. The Ocean King was built by Messrs. Pile and Hay, of North
Band, her engines, which are of 90 horse-power, being manufactured by Mr. G. Clarke
of Monkwearmouth. She has a false bottom which, by a simple process, can be filled
with water for ballast, and emgtledu may be required. With a cargo of 1050 tons of
coal she attained a speed of 10 knots per hour.

Tr1AL Trrp oF THE TwiN-SceEw STEAMER “ Drawa.”—The trial trip of this vessel
took place on the 30th of June last, and the results have been p d very
ful. The following are the most important particulars :—

h. m, s. m. 8.
No. 1. Fullspeedahead- - - - . 23820
Stopped - - - - e e . 03734 - - diff. 1 14
114 revolutions way asterm - - - . 03010- . . , 138
, ” 8 - - - - 03940 - - , 080
Evolutions completed in - - - . 0 820
h.m.s. m.s,
No. 2. Full ahead, helm
hard a star T 2M30 a0 L L lstirele
120 revolutions - - 8§ :g 41 - - - 2d ,
os7 2 34 - - 8d

mean of three = 4 7-33

Diameter of circle described 3} times length ot vessel. No. 3, One engine full speed
ahead, helm hard a starboard—

¢ nli 254; h. m. s,

half circle - - 3 92 _

completed - - 126f 01310 — 35 - - 1lst crcle.
half circle - - 2 O =416 - - 2nd ,,
completed - - 216 017 28

The way being deadened and wind on the bow caused slight retardation, No. 4. Engines
working in opposition, starboard ahead, port astern—

h.m.&. m.s, m. s,
32012 3 36

02348 519 e = = = = - o mean 427 &
029 7

To test the power of turning to avoid danger or pick up a man. Full speed ahead ; helm
suddenly put a starboard, port engine reversed—
m, 8.

Halfftum - - - - 125
The mancuvre of stcerlng‘l:f the screws in going stern foremost, was then put under
severe trial and performed admirably, but the greater depth of the keel and after body
d ded very te st hip.  We trust soon to learn that Government will adopt
more decisive measares for the introduction of this important aid to manceuvring ships-
of-war,

TrE “EvPERATES,” BUILT ror THE BeITISE EaAsT INDIAN STEAM NaviGaTION
CourAXY, was launched from the yard of Messrs. A. and J. Inglis, Govan, on the 2nd
ult., Her dimensions arc :—Length of keel and forerake, 200ft.; breadth of beam, 28ft. ;
and depth of hold, 16ft. 6in., with direct acting engines of 120-horse power.

Tae “PriNcEss RoxaL,” an iron screw steamship of 800 tons burthen, the tgmpert of
the London and Limerick Steam Shigfing Company, was launched from the yard of
Messrs. Blackwood and Gordon, Port Glasgow, on the 4th ult. She will be
a of direct-acting inverted condensing engines, of 140-horse power,
schooner rigged.

Tre Rorar PADpDLE YicHT “OsBORNE” made an official trial of her machinery at
Portsmouth on the 15th ult., under the superintendence of Captain H. Broadhead, com-
manding her Majesty’s ship Asic and the Steam Reserve, on the completion of Ler

eral repairs and her fitment with new wheels on the feathering float principle by
mssrs. Maudslay, Field, and Son. The yacht was complete in coal and stores of every
description for sea service, and her draught of water was—forward, 14ft. 6in., and aft,
14ft. 14in. The new wheels are 28ft. in diameter, with a breadth of float of 3ft. 6in.,
and a length of 10ft, 7in., the immersion of the upper edge of the lower float being 9in.
The diameter of the new wheel is thus about 18in. less than the old wheels. Six runs
were made at the measured mile with full boiler power, giving the following results in
knots :—12°413, 12°203, 12'766, 11°841, 13°186, and 11'501. Four runs at half-boller power
ve 12'458, 9°045, 12'406, and 9-207. The revolutions of the engines at full power ran
m 21} to 221, and at half-power remained steady at 183. The speed attained by the
yacht with her new wheels is nearly three-quarters of a knot in excess of what she
realized when a new vessel 20 years since, and the trial; may therefore be considered

satisfactory.
LAUNCHES.

LatxncH or A WoopeX VESSEL Buint oN A Niw PrixcipLE.—On the 10th ult. a
barque named the Virginia was launched at Liverpool from the building yard of Mr.
John Robinson. The Virginia is a ship of somewhat peculiar construction, the
principle having been patented. Her bottom is flat, and she has three keels, in addi-
tion to which only straight timber is employed in the buildi Her le is 115ft.,
beam 23ft., and depth of hold 12ft. Her registered tonnage is 200 tons, but has can-yineﬁ
capacity equal to 500 tons, and is classed for seven years at Lloyd’s. The time occupi
in buihilng the Virginia was only 40 days and 40 nights, and she was launched with her
masts and a portion of her rigging fitted.

LAUNCH OF THE “ ALEXANDRA.”—The Al G, HCTEW 8 , was launched on the
2nd ult., from the Thames Shipbuilding Company’s yard, Blackwall, for the fleet of the
re-0 ised London and Mediterranean Steam Navigation Company. This steamer,
which is of 1000 tons, was built in the short space of four months. The dimensions of
the Alexandre are as follows :—Length between perpendiculars, 210ft. ; extreme breadth,
30ft. ; depth of hold, 18ft. ; tonnage, 919 1+-94. In the rig there will be no peculiarity,
that adopted being a three-masted schooner.  Ju the construction of the hull 40 tons of
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ged that at the close of 1862 the total length of the tunnel pierced was 2199 metres, viz., 1274

iron are used, and it may be remarked that two plates of Muntz’s metal are attached to
the rudder to test the efficiency of Mr. J. B. Daft’s insulated metal sheathing.

THE LAUNCH OF THE “ALEXANDRA,” built; for the Australian colonies at Deptford-
Green Dockyard, by Mr. C. Lungley, took place on the 18th ult. The following are her
dirensions :—Length between perpendiculars, 200ft. ; breadth over all, 28ft.; and depth
of hold, 11'6t. ; t build t, 586'02 tons. -

TELEGRAPHIC ENGINEERING.

Tar MiLta AND ALEXANDRIA TRLEGRAPR.—AIl hopes of immediately repairing the
injured link of the Malta and Alexandria cable have been abandoned. L{eun. Canning
and Santy, the representatives of Messrs. Glass, Elliot, and Co., will return at once to
England, and Mr. Gibson, Government Inspector, will return to his post at Malta. It
was &t first inferred that the defect was a mechanical one and near the shore, if not
actually in the harbour at Alexandria. The tests were begun under this impression, but,
after a series of careful experiments, the scientific o] rs were led to change their
opinion, and to look for the fault further aw:g, probably close to Benghazi. It is now
I ely that it will be necessary to obtain the assistance of a steamer from England
specially adapted to effect the anticipated repairs, in which case the interruption of tele-
graphic communication between Alexandria and Benghazi may extend to several months,

RAILWAYS.

INpIAN Rarnways.—Mr, J. Danvers, in his annual sketch of the position of Indian
railways, of which he is government director, reports that 2528 miles are now open for
ger and traffic. The ¢ triangnlar railway, connecting Madras with
mmb:y, Bombay with Delhi, and Delbi with Calcutta, will be complete in about twelve
months. The amount al ised for these works is forty eight millions and a quarter,
which large sum is in the hands of only 31,400 persons, an .venfe of £1500 each. The

shares are evidently used for permanent investments almost inclusively.
t of the London and

NEw LocoMorives.—Mr. Beattie, the I tive supert d
South Western Railway, is building a new class of six-wheel express engines for thay
line, to have 17in. cyllncfm and four coupled wheels 7ft. in diameter. )

NORTHERN OF Spalx RirLway.—A ?uwnger train has at last traversed the celebrated
passage of the Guad which employed 20,000 men for many months, Communica,
tion is now complete between Madrid and Olazagoitia at the foot of the Pyrenees, 8
distance of 390 miles. About sixty miles more remain to be executed through the
Pyrences between Olazagoigia and Irun, where a juncticn will be effected with one of the

at French networks. It is expected that by April, 1884, pusenﬁers will be able to
vel from Madrid to Paris without once leaving the railway. The total ex;
upon this important system already exceeds £10,000,000, and at least another m
be absorbed iu the passage of the Pyrences.

THEE CALCUTTA AND SoUTH-EASTERN Raruway.—The Calcutta and South-Eastern
Railway has completed the whole distance from Calcutta to the Mutlah, twenty-eight
miles, and was opened on the 15th of May. The new port, which is intended as
an auxiliary to the port on the Hooghly, was designated by Lord Canning the Birkenhead
of Calcutta, and it bas been determined to honour his memory by giving it the official
name of Canningtown. It is now ten years since Lord Dalhousie, with jthe view of re-
lieving the over-crowded port of Calcutta, laid down the plan of a new harbour at the
Mutlab, and in the interval the shipping has more than doubled. Arrangements have
been made for the accommodation of vesscls at the new port. The river has been again
surveyed and buoyed, and & floating light-nhir has been stationed at the entra A
chart of the rxirfr‘I:’uGb;ecn published by the Admiralty. tablish t of pilots
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as D y Govi t, and the pilotage and harbour dues have been fixed
by Act 1., 1863, on favourite terms. A screw pile jetty was sent out at the beginning of
the year, alongside of which vessels of the largest tounage will be able to lie and transfer
their cargoces to the trucks which will convey them to the terminus at Calcutta, whence
they will be distributed to the wareh of the hants by an arrang t with the
carrying company. The dangers of the Hooghly are unknown in the Mutlah, and a
vessel with the aid of steam can always go up and down in a single day. The tides vary
from 2} to 4 miles an hour, and two vessels like the Great Eastern could steam up abreast
in it and turn in the peort.

A Niw RaiLway S16NaL.—A new signal on the Midland Railway, passinq Kegworth,
may now be observed. It consists of a clock, with a face 4ft. in diameter, placed on the
top of a column 15ft. high. Only a square of the clock is shown, which ix formed of
ground glass, with red figures 0.5.10.15., and has only one hand. Attached to the clock
is a long rod connected with a treadle about 16ft. long, which lies along the inside of one
of the rails. On the train passing over the treadle it is depressed slightly by the wheel
flange, and the clock hand is set at liberty and is so adjusted by a counterpoise that it
turns to figure 0. Immediately the train has passed over the hand begins to mark
the time up to 15 minutes, when it is stopped, thus indlcatini to the next train exactl
how long up to 15 minutes the preceding train has passed the signal, The same cloc‘
works two faces, one for the up and one for tho down line. The signal is jlluminated at
night. The slmglicity of this signal issuch that it is almost an im; bility for it to get
out of order, and it is so arranged that a passing train takes off all pressure from the
clock, so that the t difficulty hitherto experienced in self-working signals is success-
fully overcome. e Midland Railway Company, who have erected the one above des-
cribed, have every reason to be satisfied with the results of the experiment. It is calcu-
lated that when adopted double the number of trains may be safely anl over the line
that can be passed over now. The inventor of this contrivance is Mr. John King.

PRoGRESS OF THR MODAINE AND BarpoNECHE TUuNNKL.—The directors of the works
of the Modane and Bardondche tunnel have published their report at Turin. It appears

The the

taken for i g ¢

on the Bardonéche and 925 on the Modane side.

supply of comp 1 air were ful. As ds the time y for g
the work, the directors express a belief that it will be considerably shorter than 12} E{:m’
the limit lately calculated by the Minister of Public Works. The convention with France

allows 25 years. The totallength of the tunnel being 12,220 metres, the expense, calcu-
lated at 4000f. per metre, will amount to about 50 millions of francs, The railroad from

Bardonéche to Sussa will be 40 kilometres in length, with a ent of 19,325 per 1000

and 6500 metres through tunnels, the longest of which, near Exilles, will measure 1170

metres,

RaiLway ExTENSION.—LOXDON, CHATHAM, AND DovEr RaiLway.—This line is now
for the first time in possession of the through line running over their own }:ro crty,
between the two terminal stations, London and Dover. The Dulwich station of thghe
is situated about & mile from Herne-hill, and sbout two miles from the latter place will
be the temporary depét for the Crystal Palace, and which will be used until the opening
of the Crystal Palace and S8outh London Railway in the boﬁlnni of 1865. On account
of the treacherous nature of the London clay through which it isdriven it has been found
necessary to arch it in scveral places with 12 layers of brick, eight layers being the
minimum in any part. The total number of bricks used in its construction is 32,000,000,
or 10,000,000 more than are contained in the whole Exhibition building. At its southern
end the nine main lines of the Brighton and South-Eastern are cro but d the
whole of the work no interrnption of their traffic took place, Just beyond this spot is
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Penge station, and about a mile further on the junction with the main line to Dover is
reached. The distance from victoria station to Beckenham by the new line will be 8}
miles instead of 11} by the present route, and from Beckenham to the Elephant and
Castle the distance will be 7} miles. Although there will be a saving of three miles on
the whole distance, and the gradients are much easier than those on the West-end and
Crystal Palace Railway, the company will not lessen the time in which trains run from
London to Dover until the new line is perfectly consolidated. Herne-hill will be the
Jjunction station for all the London, Chatham, and Dover through trains. Those coming
from Victoria and from the Elepbant and Castle will be united, and the up trains will be
separated at this station.

FreExci NEw RaiLway SystEM.—An inquiry is open at the present moment in the de=
rtments of the Seine and Seine-et-Oise, relative to a proposed railway which is to be laid
lown in a direct line, traversing all the inequalities of the surface of the country, from
Paris to Marly-de-Roi. The concession for the proposed line has been madeto M. le Baron
uier, represented by M. Duméril, C.E., and is the result of demonstrations made at the
Palace of the Tuileries of the advantages of a system laid before the Academy of Sciencies,
on the 15th of December, 1543, by M. le Baron Séquier. M. Séquier thus explains
an invention which has remained for twenty years as a little model :—“We supply the
cause of movement to locomotives by the pressure by springs of their wheels against
rails and not in the simple adherence of the wheels to the rails by the weight alone of the
machine. An ordinary railway, with simply a third rail ot w or iron laid down be-
tween the other two; locomotives nearly the same as those we have at present, only their
driving wheels cbanging their places, and our problem is solved. Let us explain:—We
propose that the two driving wheels, placed horizontally and acted on by very powerful
springs, shall p the central rail —firmly fixed to the sleepers—between them, as a
train of rolls does a bar of iron. The adhesion of the wheels then due to the pressure
of the springs secures the fulcrum 'y for the propul of the engine and train.
The power of the springs, then, which force the wheels horizontally against the rails, be-
comes the measure of the capabilities of the machine, instead of its weight. All attempts
at producing a light locomotive have hitherto failed, because weight is necessary to ad-
hesion. Here we see this difficulty at once overcome. A simple enlargement of the cen-
tral rail, acted on, on inclines by smaller wheels on the same axle, suffice to augment the
pow:r of the lo.comotive. Thus, in & moment speed can be converted into tractive power
or the reverse.”

RA1LwaY TRAVELLING IX INDIA,.—The striking feature in the passenger traffic in
India still continucs to be the enormous preponderance of third-class passengers. In the
year ending June 30, 1862, there were 61,517 first-class passengers, and 289,520 ond-
class, but no less than 6,147,055 third-class, to whom may be added 342,938 who travelled
fourth-class while carriage sof that class were run,

RAILWAY ACCIDENTS.

RATLWAY ACCIDENT AT WOLVERHAMPTON.—On the 6th ult. an accident happened on
the London and North Western Railway, at Wolverhampton, which occasioned personal
njuries to a great number of persons. The third-class train which leaves Liverpool at
7°15 a.m. was a quarter-of-an-hour late on arriving at Stafford. On account of this delay
an engine that usually leaves the shed of this company near to the Bushbury Junction, at
Wolverhampton, to take up a train at the passenger station, was not allowed to pass the
Bushbury Junction at the customary hour. At 12.45 the Liverpool train had duly arrived
at the ticket platiorm of the Wolverhampton station, and the officers had scarcely com-
menced to collect the tickets wheu an alarm was raised that a collision was about to
happen. The collectors left the carriages, closed the doors, and the engine and tender
that had been kept waiting at the Bushbury Junction came up at a speed of about eight
or ten miles an hour, and ran into the rear of the train, which was a veri long one. The
force of the collision shattered the end and sides of the guard’s break van, materially
damaging two third-class carriages which were next to it.

EXTBAORDINARY RAILWAY DIsastir.—On June 28th, a train which had left Sighthill
goods station, near Glasgow, for the north, was approaching Larbert station, when the
engine got oft the rails, drazygi-g after it a greater portion of the train, and blocking up
both lines of rails. The concussion caused by the sudden stogpn.ge having smashed some
of the leading trucks, the délrin of these caught fire from the engine,—communicating
the fire to other trucks, said to be loaded with petroleum, paraffin oil, and other inflam-
mable material—and before it was extinguished no fewer than twelve trucks, with their
contents, were consumed. The line was got cleared by mid-day. Fortunately no one was
injured.

AccIpENT ON THE MoNMOUTHSIIRE RAILWAY.—An accident happened on the 5th ult
to a passenger train of the West Midland Railway, travelling on the Monmouthshire
line, by which one person was killed and several seriously injured. The trains of the
West Midland Company run over the Monmouthshire Railway from Pontypool-rvad to
Newport, and on this occasion the 11.5 train from Worcester, due at Newport at 1.60, tra-
velled safely down to Pontypool-road. This train does not stop between Pontypool-road
and Newport (8 miles), and bad got about half-way between the two stations, when as it
passed a small local station, called C'wmbran, and while travelliug at a speed of about 30
miles an liour, the engine and train suddenly left the line, and dashed inst the plat-
form of the station. The coliizion threw the train bodily to the other side of the line,
causing the carriages to be thrown upon the platforn.

BOILER EXPLOSIONS.

MANCHESTER ASSOCIATION ¥OR THE P’REVENTION OF STEAM Bornerk ExprosioNs.—
At the ordinary monthly mecting of this association, held on June 30th, 1363, the chief
engineer presented his monthiy report, of which the following is an abstract :—During
the past month, there have been examined 340 engines— 2 specially ; 529 boilers—15
specially, 12 internally, 101 thoroughly, and 102 externally, in which the following de-
fects have been found :— Fracture, 8 (2 dangerous) ; corrosion, 34 (3 dangeroux); safety-
valves out of order, 9; watcr cauges ditto, 21; pressure wauges ditto, 9; feed apparatus
ditto, 2: blow-out apparatus ditto, 33; fusible plugs ditto, 13; furnaces out of sgape, 4

2 dangerous); over pressure, 2 (both dm-gcrousﬁ blistered plates, 3; Total, 110 (9
angerous.)  Boilers without xlass water zauges, §; without pressure gauges, 2 ; without

blow-out apparatus, 13; without back pressure valves, 39. Explosions.—“No 10 explo-
aion. The tact of this explosion having occurred, was stated in last month's report, but
no detailed particulars had then been received. It has been since ascertained that the
boiler wa~ a plain evlindrical crg-ended one, externally fired, and that the explosion was
caused by rents commencing at the seams over the furnace, which has so frequently been
found to be the case in this class of boiler, and called attention to in these reports.
Two other explosions of a very similar character have happened during this month,
rticulurs of which are ziven.  Nine explosions have occurred duricg the last month,

y which eleven persons have been killed, and twenty-one others injured. One of these
explosions, which resulted trom collapse of the flue, and by which no injury was done
either to persons or surrounding property, occurred to 8 boiler under the inspection of
this assoiation ; while in the cizht remaining cases, not one of the hoilers was under
ita care.  No. 11 explosion occarred to the boiler of a locomotive engine while running
with a passenger train. Between ifty and sgixty persons were injured and four (killed.
This result was not occasionad, however, by the explosion on's, but principally by the

train running oft the line. Whether the engine leaving the rails was the cause or the
effect of the explosion, is an interesting question, and one now undergoing strict investi-
ation. No. 12 explosion, from which five persons were killed and twelve others injured,
k place at an ironworks. The boiler in question, which was not under the care of this
association, was personally examined shortly after the explosion happened, and found to
be of cylindrical egg-onded construction, having au internal flue of horse-shoe shape,
both the inlet and outlet of which passed through the further end of the boiler,
the remainder of the flue being quite independent of the shell, and thus not
forming any longitudinal {tie from front to back. The boiler was externally
fired, the tlame first Emlng underneath the shell, and then entering the flue
at one leg of the horse-shoe, and escaping to the chimney through the
other. The length of the shell was twenty-eight feet, the diameter ecight feet six
inches, and the thickness of the plate scven-sixteenths, while the blowing off pressure was
about 40lb. The boiler had rent completely into two parts at the fourth transverse seam
from the front end, the larger portion of the shell flying forwards in a straight line from
its seat, turning a summersault in its course, and landing in a position quite the reverse
of its original one; the egg-end pointing to the brickwork seating and the open one from
it. The smaller portion had flown to a much greater distance than the other, and not, as
is usually the case, in a direction immediately opposite, but at right angles toit. A sister
boiler working alongside, and connected to the one in question, was moved laterally, suf-
ficiently 8o to disturb the brickwork seating and break the steampipes, though not to un-
seat it altogether. With regard to the cause of the explosion. The boiler was fifteen
years old, the plates over the furnace had already becn repaired, and it was stated that
the seams at that part had been observed to be leaking only a quarter of an hour before
the explosion took place; while in addition, the shell was found to be patched in several
laces, and the plates cracked from the rivet holes to the edge. 1t is concluded, there
fore, on consideration of all the circumstances, that the boiler could not have been in
good condition, the correctness of which it is thought derives some corroboration from
the fact, that the boiler alongside was found at the time of making thiz examination to
be also leaking at the seams over the farnace, and that considerably, although not under
pressure. An cxamination of the fractures, as well as a conrideration of the direction in
which the parts had flown, led to the conclusion that the rent had commenced at a longi-
tudinal seam of rivets, extending for some two or three plates over the furmace. The
rent ran along as far as this longitudinal scam extended, and when met by a plate cross-
ing it, or breaking joint, as it is termed, then developed into a transverse rent, and com-
pletely severed the shell in two. It is thought that the fact of this longitudinal rent in
the furnace end of the shell, being situated on one side of the centre or keel line, accounts
for that portion having been blown lltcral]y, and that the upward direction which it had
evidently taken, had caused the of ther ining and larger portion. The
explosion, therefore, is attributed to the imperfect conditton of the boiler, and although
such defects would not be dangerous in a suitably-constructed, double-flued, or * Lanca-
shire” boiler, which is always internally fired, they are generally found to befatal inthose
boilers which are fired externally; while in the present casc the effect was aggravated by
the fact of the seams of rivets over the fire being in line, and the diameter of the shell
being as much as Sft. 6in. No. 13 explosion, by which no onc was injured or the sur-
r property d ged, occurred to a boiler under the inspection of this association,
the particulars of which are as follows :—The boiler was an upright furnace one, working
in connection with two others of similar construction to itself. It was heated by the
flames passing off from a furnace employed in preparing heavy forgings ; the flames pass-
ing through an internal tube in the centre of the boiler, which ran tfirectly from the top
to the bottom. The extreme height of this internal flue was 26ft. 2in., but it was not of
one diameter throughout. In order to admit of a brickwork lining to guard the flue
above water line, the upper part was made of a larger diameter than the remainder, and
attached to it by a flanged plate which formed a set-off or shellf on which the brickwork
rested ; again, the lower portion of the tube had a bell-mouth at the bottom, to afford an
easy cntrance for the flame. The length of the upper part was 11ft. in., and the diameter
3. 3in. ; the length of the intermediate portion was 101t 4in., and the diameter 2ft. 6in.:
while the length of the bell-mouth was 4ft. 8in., and the diameter at the base, 3ft., the
thickness ot the plates being three-eighths of an inch throughout, and the blowing-off
pressure 55b. The explosion, which did not in any way disturb the original position of
the boiler, resulted from collapse of the internal flue tube, the collapse being confined to
the intermediate portion just described, which it rent at about the middle of its length.
A tube of such small dimensions as those ,iilven, namely, only 10ft. 6in. in length, and 2ft.
6in. in diametecr, made of plate three-cighths in thickness, it of good material and work-
manship as this one was, would be amply sufficient for a pressure of 53lb., if working
under ordinary circumstances. Thig would suggest the conclusion that the water
supply had been allowed to run short, but no positive indications of the plates
having been over leated appeared upon examination, though this may, however,
have taken place on previous occasions without its being known. On account of the
height of these upright furnace boilers, the glass guages become inaccessible, and
the one in question was fitted with two gauge taps only, carried down by means of
«yphon pipes to within reach from the floor.  Thus the watcr could sink below the
roper level without attording any external indication, and would couscquently pass un-
inown, should the gauge lu&u be neglected. This may have happened without any imme-
diate collapse of the tube taking place, aithough the flue would be materially weakened by
it, and rendered liable to give way some time after in q . Itisi sible to
whether the tlue tube was getting out of shape or not, since the boiler had been in such
constant work that no opportunity was aftorded the association of making an internal
and thorough ¢xamination for upwards of three years. This may not therefore be un
improper time for calling attention to the importance generally, of having spare boilers,
so that a suitable opportunity may be afforded for examination, as woll as for cleaning
and repair. ‘The boiler was found to be heavily incrusted with hard scale, which must
considerably have tended to the overheating and woakening of the tlue, to
which these vertical boilers are aiways prone, from the tendency of the di
steam to cling around the tube and prevent the contact of the water. The
inaccessibility of the gauyes, and fittings of these vertical boilers, on account of
their height, is another disadvantage connected with them, and indeed a
thoroughly good and safe furnace boiler must still be considered as a desideratuni.
No. 16 explosion happened at an ironworks, to au externally-fired boiler 40ft. lon%, sft.
in diameter, made of plates seven-sixteenths of an inch thick. The shell of the boiler
gave way immediately over the furnace, the fireman being scalded to death from the
stream of hot water issuing from the rent. The boiler had been repaired at this part, by
putting on a new plate two months previous to the explosion, and it was at this plate that
the rent occurred.  'This boiler, which was not under the charge of this association, was
not personally examined on the ocenrrence of the explosion, but an engineer who inspected
it shortly after has kindly furnished the following particulars:—The plate ripped open
through the solid metal in two places, the rents being about fifteen inches long and one
ineh wide; while the parts surrounding it were a good deal cracked and the seams patched,
s0 that the bottom of the boiler was evidently in a very defective state. The ruptured
plate was ahout seven-sisteenths of an inch thick, and did not appear of very good quality,
as if not thoroughly welded in rolling; but the fractures were not, properly speaking,
¢blisters,’ since the whole thickness of the plate had come down at once. In addition to
the inferior character of the plate, the hoiler was heavily coated with incrustation, and
this had accumnlated at the bottom for a depth of 3in. just over the fracture, snd
extended for a space of #{t. by 2ft. This mud had hardened so much that the water ani
steam ploughed but a sall hole through it in rushing out, There can be little question
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that this coating of mud had kept the water away from the plate, and thus led to its
becoming overheated, from which it gave way. There was plenty of water in the boiler
at the time of the rupture.

BorLrr ExpLOSION NEAR DEwsBURY.—On June 27th a boiler explosion cansing the
death of several workmen took place at a mill situate near Dewsbury, on the Leeds,
Bradford, and Halifax Railway. The works are Jet to five persons, or firms, the main
building being a tive-storied factory, some four yards long by ten broad, and within its
walls processes incident to the manufacture of cloth have been carried on for about two
years. Within the building, but at the east end, was a low-pregsurc engine, and at the
gable end was a boiler-honse of two stories, containing a double-flued Cornish boiler, It
was this boiler which exploded. The boiler-house was levelled to the ground, the engine-
house shared a similar fate ; the engine-beam i-eing broken, and other portions of the
machinery twisted and torn, and the gable end of tho factory is knocked down to the
ll;»ovzfst storey. The engine chimney, which is 36 yards high, was cracked from top to

om.

ACCIDENTS TO MINES, MACHINERY, &c.

EXPLOSION OF FIREDAMP I¥ GLAMORGANSHIRE.—On June 27th an explosion of firedamp,
accompanied with loss of life to soveral men, and much injury to persons and property,
occurred at the Park Colliery, Glamorganshire. The mine in question, which is situated
at a place called Baglan, Britonferry, is worked by Messrs. Thomas and Co., and gives
employment to about 150 workmen.” At the time the explosion took place the greater
part of these were above ground.

CoLLIERY ExXPLOsioN AT Rranoy.—Two men were killed by an explosion of fire damp,
at midnight on the 16th ult., at the Wynnstay Colliery, Ruabon. They had gone to their
work as usual, about 700 yards from the pit’s mouth, and before their descent their safety
lamps were carefully locked by the man appointed. About 40 persons were at work in
other parts of the pit. An explosion was heard, when the managers descended and found
the men dead, an accamulation of fire damp had taken place, and it was manifest that
both men had broken open their lamps.

WATER SUPPLY.

DUBLIN WATERWORKS—TURNING THE COURSE OF THE RIVER VARTRY.—The ceremony
of diverting the course of the River Vartry, for the purpose of constructing a water-tight
dam at the principal steerage reservoir of the intended Dublin Waterworks, near the vil-
lage of Roundwood, in the county of Wicklow, recently took place. There is to be a
water-tight dam across the valley of the Vartry, half a mile long, and nearly 70ft. high in
the centre. It will be about 330ft. wide at the base, and 80 broad at the top that an
ordinary country road will be constructed on its summit level. The embankment may be
said to consist of three parts—a central core of about ten or twelve feet thick, and
sides, which taper from a base of, say 150 to 180ft. to a summit of about 15

Yuses along the whole length of the bank, consists of a water-
tight material, called “puddle,” but which is, in fact, brick clay, made into a sabstance
like putty, by carefully mixing with water. This * puddie-wall,” or “puddle-trench,”
must be based on a water-tight foundation and be impacted against a water-tight con-
nection with the natural strata wherever it is placed ; and for that purpose the water-
tight foundation must be reached at every point, as on that chiefly depends the safety
of the bank. In some banks in Eugland the foundation had to be sank one hundred
feet to reach the sound stratum and cat off leakages. At Roundwood, an average
cut of ten or twelve feet below the level bed of the river has been sufficient. To
reach this under the bed of the river, the river must be diverted—and to procure a
water-tight passage for the pipes through the embankment—a special structure had
to be made tﬂat will be in effect a tunnel through the artificial bank, For a time the
water will be allowed to flow freely through the new cut, which is about 14ft. by 10ft,
Hereafter, when the bank will be completed, pipes with valves will be laid in this cut—
the cut plugged up, the valves closed, and the water accumulated in the storage reservoir,
to be let down thrcugh the valves as required. In order to enable the diversion to be
effected without the risk of injury to the bank, the driest season has been chosen, and
that in which the watcr may be expected to be very low. Thus, the old river bed may be
excavated and the water-tight bank constructed on its site, before the advent of any serious

GAS SUPPLY.

"TumpERIAL Gas CoxpANT.—The directors of this company have recommenced a divi-
dend of 10 per cent. per annam, frec of Income tax : they have also been authorized to
borrow £50,000 by mortgage, for the extension of mains and works.

Tre KeLso Gis Coxpaxy have declared a dividend of 10 per cent.

Tarx Wispracn Gas ComranNy.—The lprosperous condition of this Company has
enabled the directors to increase the rate of dividend, and to lower the price of gas to
$s. 6d. per 1000 cubic feet.

Tae SaLisBrry Gas Coxpaxy have reduced their price of gas to 4a. 6d.

Tre Bristor Gas COMPARY, in rckly to a committee of the Bristol Gas Consumers’
Association, have declined to reduce the price of gas to 3s. per 1000ft, The committee
announce that they are in a position to justify their making application to Parliament in
the next Session for & Bill to incorporate & rival company.

TaR PRTERBOROUGT GAS CoMPANY recommend a dividend of 8} per cent. A lowering
of meter rents has increased the number of their consumers.

THE WoRCESTER GAS CoMPANY announce a reduction in price to de. 6d.

Tar Haveswortn Gasuigunr CoMpaNy have declared a dividend of 7} per cent.

THE GALASRIELS GAs Compraxy aunounced a dividend of 7} per cent., and a reduc-
tion in their charge from 6s. 5%d. to 5. 10d.

Tre BrrcHIN Gas Coxpaxy's declared dividend is 10 per cent.

«THE CAMBRIDGE (iA8 CoMPANY have declared a dividend at the rate of 10 per cent.
per annum.

THE BostoN Gas CoMpaXY report prosperously of their affairs, and declare a dividend
of 8% ner cent.

two slopin, c
or 20ft. This core, which

SEWERAGE WORKS.

METROPOLITAN MAIN DrATNAGE.—A visit has been paid by members of both Houses
of Parliament to the outfall of the southern system of Main Drainage; Mr. Buazalgette
explaining to them the nature of the works. As will be remembered, on each side of the
river there are three main tunnels or sewers, which divide underground London into
three districts, known respectively as the High, the Low, and the Middle Level. These
in their course intercept all existing sewers flowing into the Thames, and carry their
contents to Barking Creek on the north side, and to Crossness Point inthe Erith marshes
on the south side. The High Level, on the north side, is about. cight miles in length,
and runs from IHampstead to Bow, being at its rise 4ft. 8in. in diameter, and thence in-
creasing in circumference as the waters of the sewers it intercepts require & wider course,
to 5ft., 6ft., 7ft., 10ft. Sin., 11ft, 6in., and at it« vermination, near Len river, to 12ft. 6in.
in diameter, I1ts minimum fall is 2ft, in the mile; its maximum, at the beginning, nearly
50ft, in the mile. It islaid at a depth of from 20ft, to 26ft, below the ground, and draing

an area of fourteen square miles. The Middle Level, as being lower in the valley of thd
slope of which London is built, is laid at a greater depth, varving from 30ft. to 36ft., and
even more, below the surface. This is nearly complete, and extends from Kensal Green
to Bow. The Low Level will extend from Cremorne to Abbey Mills, on the marshes near
Stratford, and one portion of it will pass thro;gh the Thames embankment. At Bow,
the Low Level wators of the sewer will be raised by ines at a pumping station to tho
Jjunction of the High and Middle Level ducts, thence descending by their own gravity
through these tunnels to the main reservoir and final fall at Barking. On the south side
of the Thames the three great sewer arteries are constructed on similar plans,—the
High Level from Dulwich to Deptford; the middle from Clapham to Deptford ; and tho
low level from Putney to Deptford. At this point isa pumping station, which raises the
water from the low to the high level, whence it flows away through a 10 feet tunnel to
Crossness Point, One part of this tunnel, passing under Woolwich, is & mile and & half
in length, without a break, and driven at a depth of 80 feet from the surface. At the
outfall will be another pumping station, to lift the water to the reservoir. The southern
reservoir is only five acres in extent ; that on the north is fourtcen. In the reservoir it
will be deodorized. The two culverts which carry the sewage to the east and west pumping
stations are as large almost as railway tunnels. Before the entrance to the pumps are
massive iron strainers, which keep out all the coarse refuse brought down the sewer, and
which is afterwards dredged up by the filth hoist into the filth chamber, which is flushed
into the river at low water. The pumping-house isncarly finished, and the ironwork of the
engines begun. The pumping stations will each consist of an engine house, containing
ten boilers calculated to work up to 500 horse power nominal. This power working
thi h eight pumps of 7 fect diameter and 4 feet stroke will daily raise 19,000,000 cubic
feet of sewage from 19 teet below low water to the Jevel of the outfall; bat, in case of
necessity, the pumps can raise 25,000,000 cubic feet Y]er day. The reservoir into which ft
wfill flow is not yet finished, but when roofed in with brick will hold 20,000,000 galions
of sewage,

DOCKS, HARBOURS, BRIDGES, &c.

ProrosED PIEr AT ALDBOROTGH.—A project is on faot for crecting a wrought iron pior
at Aldborough, Suffolk. It is proposed to run it out 500ft., that is to the outer edge of
the inner shore, 50 as to command 10ft. of water at the lowest spring tides, The cost of
construction is estimated at £5000, .

MINES, METALLURGY, &c.

MEeraLiic Anroy.—Mr. A. L. Woolf, of Birmingham, proposes the use of an alloy as
a substitute for gold, consisting of copper from 20 to 100 parts; aluminium, 5 to 7§
parts; and gold, 23 parts. The alloy formed is described as very closely resembliug fine

gold.
APPLIED CHEMISTRY.

ON THE SUBSTITUTION OF SOLUBLE GLAsS ror THE Rrsixors Soap USED 1¥ THS
MANUPACTURE OF ORDINARY SoAP, BY MR. Fx. STorER.—The idea of employing soluble
glass is by no means new. Its ngplicntion to this purpose was long ago proposed and

atented Ky M. Wilson, followed by MM. Sheridan, Gossage, and others. It seems to
Bave been recently taken up anew in England. But the American process differs notably
from those previously in use, by making usc of a product rich in silica, capable of forming
a hard and comparatively neutral soap, instead of the extremely alkaline mixtures of the
above-mentioned inventors. This constitutes another example of the rapidity with which
one industrial process displ another, previously preferred, but whose further deve
ment is impeded by cir t: The American process commences in preparin
the dry way a silicate of soda containing five equivalents of silica and twc of soda, which
is dissolved by prolonged boiling in water. The solution is sometimes hastened by
pressure. The lmupid solution, freed from all iusoluble impurities, is decanted and con-
centrated to about 35° B., 1'32 specific gravity being the state in which it is sold. After

reparing by the usual process a certain quantity of pure soap with tallow, oil, or other
l:ind of grease, and when the boiling is just finished, it is poured, while still hot and in &
fluid state, into forms or moulds, and the desired quantity of concentrated solution of
silicate of soda, either cold or heated, is added at the same instant. To incorporate the
silicate thoroughly, the mass is stirred, until the cooling renders this operation difficult,
1t is then left to harden. By this process the silicate of roda becomes so !)erfect!y ine
corporated with the soap that as much as 60 per cent. of this solution at 35° B. may be
sddg?i, and yet yield a soap of adeq istency. But g Ily not more than from
25 to 40 per cent. of silicate is added to the soap. It is this power of adding so large &
proportion 6f alkaline silicate thoroughly saturated with silica which forms one of the
great advantages of the American process. According to M. Steeber's experiments it is
possible to mix only small quantities of the more alkaline silicates, such as were formerly
used, with hard tallow or oil soaps, for when more is added the excess separates. The
experience of some American soapmakers who have recently tried to introduce 32
cent, silicate of soda into their soaps, confirms M. Steeber's opinion. Soap]prep: by
the American process differs materially from ordinary rosin soap neither in appearance
nor action. It has passed satisfactorily throth the trial of a great demand during the
past year, and appears to serve perfectly well for all the uses to which ordinary soap is
applied. The American Government has already bought large quantities of' it for the use
of the army at & much lower price than was formerly given for resinous soaps, anq it
undergone all the tests exacted by the agents of the Federal Government. We may
remark that a mixture of silicato of soda and ordinary soap has been preferably used for
gome time in washing woollen fabrics in one of the largest cstablishments of the United
States. Silicate of soda is useful to soapmakers for several qualities not posscssed by
rosin ; for instance, the addition of alarge quantity of silicate of soda imparts to the soap
neither that dis: able odour nor the glueiness which too great a proportion of rosin
communicates. It may be introduced into soap in much larger proportions than rosin
without in any way injuring the sale of the product. It is not probable tbat rosin will
ever resume its former importance to the soapmaker. It will still be used conjointly with
the silicate of soda, since a little rosin serves to corrcct the nausoating odours of inferior
fats, and because, according to some makers, it augments the detersive action of the sorp.
The use of soluble glass in hard soapsshould not be confounded with the use as detergents
of simple solutions of silicate of soda. The latter are simpl{' tkaline solutio
to those of alkaline carbonates. They act chiefly, if not wholly, by their chemical nature,
for they do not lather, and in that and other respects are unlike real soaps; while the
silicate of soda soap, owing to the portion of fatty acid it ¢ ing, lathers abundantly,
and behaves like ordinary soap, the mechanical and chemical conditions required by a
good soap being fultilled. It should be borne in mind that silicate of soda soap is distinet
from siliciferous soaps formerly prepared by the mechanical addition of silica or of some
insoluble silicate, such as silicate of alamina, which is simply a uscless adulteration, while
in soaps containing soluble glass a portion of fatty acid, so to speak, is replaced by a weak
mineral acid, equally efficacious in modifying the causticity of the alkali.

ANTIDOTE YOrR HyDROFPLUORIC AcCID.—In case of burns from this liquid, Mr. Kessler
recommends the application of lint wetted with acetate of ammonia, and the injection of
the same solution into the blisters, if any have formed. If, however, the acid has got
into pluces difficult to moisten, under the nails, for instance, he recommends caustic
ammonia to be used instead of the acetate, and remarks that the patient should not
trouble himself about the pain, sometimes very acute but transient, which follows the

application,
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List of New Patents.

|'Tnx ARTIZAY,
Aug. 1, 1863,

., LIST OF APPLICATIONS FOR LETTERS
PATENT.

WE RAVE ADMOPTRD A NEW ARRANGEMENT OF
THE PROVISIONAL PROTECTIONS APPLIED FOR
BYINVENTORS AT THE GREAT S8KAL PATENT,
OFrriCE. IF ANY DIFFICULTY SHOULD ARISE
WITH REFERRNCE TO THK NAMES, ADDRRSSES,
OR TITLEs GIVEN IN THE LIST, THR REQUI-
SITR INFORMATION WILL BR FURNISHED, FRKE
OF RXPKNSE, FROM THE OFFICE, BY ADDRESSING
A LETTER, PREPAID, T0 THE EDITOR OF
“THE ARTIZAN,”

DaTap JUNE 23rd, 1863,

1375 J. Murray—Chains or ¢haiu cahles and rings.

1576 A. R, Stock and fashioning won

plicah of boot heels,
li'rrc. and horse shoes.

1677 J. Ellison & A. Rogrrson—Slubbing, inter-
mediate and roviug frames, in throstles and
windinr machines used for the mauuthcture of
eoteon or other fibrous materials.

1578 W. W, Sleigh—Semi-nugatory motive power
engine.

167:“8. Robinson, J. Priestley, & J. Foulds—Looms

1380 .7 Pasons—P. Intes, bars, or oth
' F. Parsons—Pre] ng plates, bars,or vther
ob; uﬂ:}" L4

lo tu the ma

of iron for conted with metuls or

alloys.
1581 R. A. B Breech-loading arms.
1582 W. L. & T. Winnns—Steam boilers.
1583 W, L. & T. Winans—Lesseniug the friction
. of the rubbing surfaces of tha sl valves of
engines and of the journals of shafis.
1584 W. L. & T. Wionns—Superheating steam in

steam hoilers,
1585 E. Brooks—Brrechb-loading fire arms.
i g steam
F. Feichti P ble for hemorre
hoidal complaints.
1588 W, Toovey — Photolitbogrphy, photorinco-

Ao Ypp
grophy, and photegraphic engraviug un copper
or steel plates,

DATED JUNFE 2ith, 1863,

1589 8. Knowles & R, Hayward—Plaitivg and
meaguring woven fabrics.

1580 T R 3—Strainiug or mixing and
liquid und solid sabatances.

1591 P. R. Hodge—Fleeting_ bydrnatatic machinery
adapted 10 pr-sses, dry docks, alips, or the iovivg
or lifting of heavy masses.

1592 E. Myers & W. R, Williams—Gus meters f.¥
measuring the flow of gas.

1583 8. Smith—Liquorice. |

1594 J. L. Hughes—Ornamenting porcelain.

1395 T. Skinuer—Orn-unentation of silver, Germun

’ uillv:.rs Britannia metal, clectro-plated or other

Al

..
A. E. Brae—Actuatiog domestic bells and
other signals by the electric current.

DateD JUNE 25th, 1863,

1597 A. Ripley — Packiug, chiefly applicable to
piston rods and pumps, nud for forming the joints
of gas, stenm. or water pipes .

1598 C. A. Couut d¢ Goddes de Liancourt—Saving
life from drowning.

1599 D.y Hussey— Hobbi of
roviug or yarn thereon.

1600 T. l’lﬁ—"om shoes and their fasteniogs.

1601 J. O. Mathicu—Twistiug muchines,

1602 R. Mushet—Iron and stzel.

1603 W. K Using Apo el hyph

nd improved cloth for tloors, roofs,

sod vther linings, being impervivus
10 damp and of great strength and durability.

1604 H. (ri Cnlg-ll;l‘!puri Iruh: and other metal

lates for shipbuilding and other purposes.

5 H.C. lalkwlnx machines. L

‘W atson— Fastening.

1607 J. Head & H. d
and cutting und bruising etraw.

and the winding

Darep JuNg 26th, 1863.

1608 A. ‘l‘ulpin—smh'mﬁ aud dyeing fabrics.

1609 W. Clark—Aemtiug liquids.

1610 G. Boccius — Cumpusition suitable for the
manufacture of candles and other like articles,
and pomatum and Ao improved wick for burning
with such cumposition.

1611 W. R. Gedge—Placing tyres on wheels or
hooping or ferrulivg generully while the metal is

hot.
Mlz".L Griffithe— Puddling iron and eteel,
1613 R. Musbet—Irvu and steel,

1:DA1ED JUNE Z7th, 1863.

of

1624 L. ¥. A. B Marulaz—Combs,

1625 J G. Jennings & M. L J. Lavater—S8toppers
and lids or covers for jars. botties, and other
veasels, nlso closing and fastening other articles,
and constructing and fixing packing and other
rinys and discs uod diaphragms of vuleanised
indin rubher.

1626 J, 8impson—Iron hurdles and fencing.

1627 J. H. Jot Moulding or eh
ware,

1628 A K. Rich;:dl—OrdnAnce and fire arms, and

jectiles to be u h ith

1029 C. H.Gnrdner—Lithographic and xincographic
presces

163" A. 8ilvester—Apparatus to be used in the ex-
hihition of dramatic and uther performances.

1631 S. Cole — Clasps or fastenings for securing
broackes, solitaires, and other dress ornaments.

DateD JULY lst, 1863.

1632 T. Willinms—Effecting or alling in effecting
the lacomotion of land enrrioges or vebicles and
floatiug vessels by mauual power or other primary

motive n; ne{u

1834 J. l!l:\’fe— ducing and regulatug the pres.
sure or qunutity of stenm, nud dischargiog the
water of condenved steam from cylinders, piprs,
nud other vessels.

1634+ T. Alhston & R. SwiR—Metallic joints for
bed ds, uud the application «f such joints to
oe.tnin parts of bedsteads.

1635 \V. Ruell—Witerproof material,

1638 T. Boyle — Promoting ventilation in every
descriptiou of dwelling place and building.

1637 C. v. Coles—Working guns in vessels and
forts, nnd discharging them uunder water,

1638 R. C. Cluph Hyposulphita of aoda,
of sadu, Aud su.phite of lime,

1639 J. H J C

1obs

g metal

suitable for the press.
1641 T. Taylor—Rnilwny breaks.
1642 H. Hutchinson— Boots and shoes.
1643 G. T. Bousfield—Prepariog cotton, wool, or
otber fibrous mnterinl.
1644 J. & J. Cole, jun.—Looms for weaving.

DATFD JULY 2nd;-lﬂ

1645 J. J. Shedlock—Wet gas meters.
164 R. A, B Py ing metnls and
ATt Clew troin oxidation, and cvating sintr, bricks,
pottery. niid orTAIC Wi

1684 E. Bdwards—Glass
articles made of glass,
articles made of glass.

1685 G. Bartholomew—S8h: as for the feet of horses
a;rd other animauls, and the menus of conneeting
them.

1686 J. Orr—Wenving piled nud other fabries.

1687 W. B Gedge—S8ents, clinirs, sufus, lounges,
and other mumilar nrticles of turniture.

1088 W. E Gedge—A ppnratas for milxing.

1689 8, Robinson—Spring hinges for swing doors.

1690 G. P. P, Reed—Watches or timekeepers.

finger plates and other
-mf kilos for aunealing

Darep JuLy 8th, 1843,

1691 B. Myers & H. Forbes—Iropelling and steer-
ing shipe.

1692 G. l-r:uhlnhBrlek machines.

1693 V. Bustord—Generating and purifying gas.

1634 F. Kly — Composition spplicable to corn
plusters.

1693 H. Armstrong—Alum.

1696 J. Gibsou, 8., K., & W. Trulock—Breech-
loading tire-arma.

1697 P. A. L. de Pontainemorenu—Roofiag houses.

1698 T, Preece—Corn and seed drill.

1699 A, G. Southby—Diverse lamps.

1500 R. & L. A. Tallerman—\Waterproofiing and
venulating boots, shoes, and slippers.

1701 G. Haseltine—Lever horse-power mnachines.

1702 W, B. Newton—L.cks and fustenings.

1703 H. D. P. Cunningham—Working guuns.

1704 J. Thor

Datap JuLy 15th, 1863,

1767 E. Funuell—Self.acting electro-magnetic clock
work sigunl for railway purposes.

1768 T. Wimpenuy—Roving and spinning wool,
cotton, aud ether fibrous substances.

1769 D. 1. Wright — Attaching the barners of

paraffio and other lamps to the founts or vil cone

tain

1770 W.T. Cheeth ) g hydrauli
P"r-

17/1 W, Clark—Making paper transparent and
mnd‘errln%dnlgu.

1772 P. A.J. Dujirdin—Rlectric telegraphs.

1773 M. Henry—Figuring, oruamenting, und colour-
ing tabrics.

177¢ R. A. Broomsn—Reducing charcoal and other
friable sub th fine or impalpable powd. e,

1775 K. A. Brooman—Telegrphing by electr.ci

1776 D. C. Clemm—‘ﬂmplomut ot moguesia

its in
1777 D, Tamet—Breakwaters.
Dartep JuLy 16th, 1883, ©

1778 H. Mege—Treating fatty matters.

1779 A. Watnn—Cooxing rmages.

1780 8. A. Couper—Puckiug case to contain Lottlel
y wine, or'any other fiqnld in bottle,

1781 J. N. Tayior & W, Austin—S8hips.

1762 H. Eliott—Breech-loading fire-anuns,

1783 L. Priestley & J. L. Tudd—Elastic boots and

raotive

nud

mas—Treating ores aud eartus
ing irvn.

Daren JuLy 9th, 1863.
1705 S. Davis—Anatomical bit for horees or other

animals.
1706 J. Smith & 8. A. Chease—Hydrnulic engine.
707 W. Williams—Shirt collars swnd buys’ aud
Indies’ collare,
1708 R. Phillipson & . Bond—Temples for looms.
1709 R. A. Brouman—Slipe aud propelling tue

Cranes and dockeg
ornbs,
F. Delany & J, C. R. Okes—Pistons of

steam engines.
1712 P 3. B. Westmacott—Hydraulic engines.
1713 W, V Wilson—Red colouring matter,
1714 R. Agate—Roofs and other lights for railway
stations, cunservatories, and o her structures.
1715 \WV. E. wWewton—Barometers or gauges for
mensuring the pressure of fluids,
3726 W. Teut—Pius or M:okﬂ'ur suspending fabrics,

e

1647 A. A Croll—Purification of gas for
tion

1643 K. Llovd—Waterproofing. softening, and
serving all kinds of wearing 1 Wther, rendering
old hard leather soft and pliable nnd impervious
to wet, particainrly boots und ehoes, carringe
harness, g5 aprons, carringe heads, and mill

brods.
1649 \V. Miller—Rraporating through the combined
ngencies of heat nnd centntusal torce.
1650 ¥. Hansome—Contin £ or preserving irou ships
or vessels, or iron used tor other purposes.
1651 J. King—Feacing laud nnd hooging gates.

DaTeD JULY 3id, 1863,

1632 C Ma.tin—Treatment and preparation of ma
terinla tor the anutheture ot paper.
3 H. Brondhead & (. Murdoch—Iirerch loading
ordn ¢y KU CAITiBges, AN concuasicn shells,
1654 W. E. Newwn—{reatment and p.eservation
of skins ot wli kinda,
1655 K. 1

L corn
and other grain.

1633 C. Bat .ich—Boota and shaes.

1657 H. Brinsmrad—Cooking appnratus.

1658 H. Thomss—Candlesticks,

1859 H

ticating and

Warner—Treati g or preparing megse
r snbstances 1o be used us tuel,
. Le.ive—Cnurning.

Datkp JuLy dth, 1863,

1661 J. C. MacDonald & J. Calverley—DPrinting
npparatus,

1662 M. £ Eyth—Rotative engine.

1663 J. MacDounld—Jooquard loams.

1964 R. Flude & J. Farndou—Looms for weaving
narrow tubrics.

1665 J. Grimson—Shuttles for weaving narrow
fubrics nod mounting and fitting them to the
Lntreus,

1606 H. A. Bonneville—Steam engines,

1167 H. A. Honneville—Obtminiug m

1668 H, A Bonnevilie—Telegruph w.res.

1608 A. Norman—Appuaratus fur fauniog or for
agitating nir.

1670 J. Oxley—Filtering npparatus.

16i 1 (. A. Burrete, W. Exall, C.
Barretr, & J. L. Bowhuy—Thrashi

. Andrleyr-. A,

1m7 G d—N | and sarveying iustru-

ments.
1718 W. Tasker—Thrashing machines.
DATED JuLy 10th, 1863.

1719 P. A Godefroy—Purifying oils.
1720 A. R. Johnstou— Portable fence.
173l M.A.F. Pr the

mirrors.
1722 J. J. Shedlock—Soil pita.
1723 C. de Bergue—Piles for foundations and piers.
1724 WV, Clark—Ornamental lace.
1725 T. Legg & R. Gnifith—Sewing machioe«.

6 R. Hornshy, jun., J. Bounall, & W. Astbury—
Traction engiues und appuratus tor ploughing
aud tilling land.

1727 W. E_Jonex—DPermanent way of railwnys.

1728 W. Henderson—Treating ores and otuer sub-
stances containing iron

178y J. I, Bourquim—Rolling pr as. .

1730 J. Camphell—Permunent way of milways,

1731 R. & W. Hawtthoru—\W.rking of rullwuys.

1732 L. Stilie—Gaivacic batteries.

g of

DaTED JULY 11th, 1863,

1733 E. 1), Chattawny—Railwny signals,
1734 M. WV, Ruthven—S8teering vessels,
1735 A. Dixon & J. Pampbrey—Cout flower clip.
J.20rr, J. Brinton, & J. Lewis—Chenilie,
J. B Ciipp off ing thi

s of

Ince.
1738 R. A. Brooman—Cartridges.
1739 H. Raii and y

DaTeDp JULY 13th, 1863,

1740 J. Mortimer—Dwelling houses.

1741 R. D. Dwyer—Cnsks and other vessils.

1742 H. Coulter—Barneis tor hjydruecarbon
other fluid buroung lamps.

1743 R. D. Dwyer—Letter copying presses.

174 H. N. King—Apy pruduci
illusions on the stage,

1745 J. Barton—Guard for conl and other pits.

1746 R. 8. Walker—Coating 1on ships.

1747 G. H. Barber — Culendar or date denoting

ng sp

apparatus. .
1745 J. Luing—Dyeing and printing.
1749 R. A. Broomun — Suspendivg chandeliers,
jers. and other weights.

DATRD JuLy 6th, 1863,
1672 A. & B. $. Gower—Sowing and harrowing
nackis

3614 T. Dune—C on_ and
the periauent way of ruilways. )
1615 G, Clurk—Guuos and proj a P
plattorms, and skielde for working uud protecting
e, i

Bradst L

b g i Hag e Couplraga or hose pipes, and
. T, voo— {
! :{w eonne:gn‘ ulupw the naves or;bosses of

)
ll::.? Eln'unm—l.&nlng ron and other tubes and
low vessels, and manufacturing corrugated
. tubes of plastic maserials.

Darep JuNn 29th, 1863,
1619 G Davies—Cork cutting mnchine.
“:li W. Andrews— Insaloting electric telegraph
ires.
1621 C, Avery—Rotary engines,
1622 L. E, Hicks—Inkstands.
Darep JUNE 30tb, 1863

623 F. J. Duggan—Connecting lamp chimnies and
other glnsess or shades with ¢ bu't’ners of lamps.

1675 J. Saumurl—Gas for lighting and heating pur-

ose .

lG?{ \V. B. Adnins—Wheels and their tires, axles,
uva uxle buxes,

1675 1. W. Couldery—Attaching boxes to hold
sonp, blick land. or mmilnr household articles to
the sides of wnsh.tubs, pails, o: house boxes.

167n J. McG Croft—Propellers tor propelling ships.

1677 8.J Cooke—Supplying carbonic acid gus to
caske or other vessels conwining Weec or other
fermented siquid.

1730 R.A. Bmmnn-—-Si:m.%wurp wnd weft threads.
1751 I, C. A. lodocius—Fishing.
1752 H. A. Bunneville—Breech-iouding fire-arms.

Datxp JuLy l4th, 1863,
1753 L. M. Bouruique & J. B. Vidard—Railwoy

railways

1758 J. lt’ Cooper—Sights for rities aud other fire-
arms,

1756 C. Of Conuecting and d log

horaes aud uther nuimais with carringes.

1757 J. T, Cooke—dattens.

1758 J., T., & F. R. Ho.mes—Thrashing and dress-
iug mtchlm

1878 H.Cnanter—Lubrieatiug matter or

1679 B. Buntield—3Stoppers tor bottles.

168 G, C. Collyer—1reatment ot cut tobacco for its
better preservation.

‘Darep JuLy Tth, 1853,

1681 C. Schiele—Turhines.

1682 L.J. Guichord & G. F, J. Lefebre—Lamps for
burning minernl oils.

1688 W. 8. Bruce—Lucifer mstches, fusees, snd
other similar lights.

1759 G. Metnllic pistons.
760 J, Davison—Furuaces.
1761 R, H. & J. K. Phillips piug ood

mowing machines.

1762 W.“’M-—c»ru-ing land, bog, or peat, with
enrth or soil.

763 K. Sonstadt—Sodium.

1764 W, Roberts—Ploughs. .

1765 J. L. Todd—Rollers employed for spinning
fibrous materials whilst in n wet state.

1706 J. Slater—Compresgng Uricks, tiles, and other
plastic materinls.

shioes.

1784 L. R. Bod Maoufe of a new product
trom juat aud peat tar.

1785 C L panding and ing horse
collar.

1786 G. Rand. tus for boiling and covking.

. —A
1787 J. Lamb & §.Tovey—Luoms tor weaviug carpets.
17:8 A. Montleart aud W. Tent—Attaching hooks
to furnitare and fabrics.
1789 B. Lunbert—Preparation of waste paper in
o1der to ite being aguin used in the manufacture

of Bupcr.

1790 O. Wakefield—Cocks or taps.

1791 N. Thumpson—Bout building.

1792 R. Muw—Pillars, posts, columns, mouldiogs
and buildi gated metal i Tored

g, when plore

Datep Juny 17th, 1863,

1793 A.J. Sedley—Canopies of bedsteads.

1794 A. C. D. Wild—Producing raised patteras ou
felt heta. caps, and bonuets,

1395 J, Darri Powder for

1796 F. Lrpoutre—Mechanicnl sector.

1797 T. Jobhnson—\Vashing and cleansing casks.

izs)ﬂ E. Alcan—Gas burn

7

metals.

18,
99 R A. Brooman—Varawsh,
1800 G. . Wilson und G. Payne—Seap.
1801 R, Coeven—\Winding, mensunng, and siziag

k.
1802 J, H. Johnson—Machine knitting acedles.

Datsp Juuy 18th, 1863,

1803 A. Clark—Revolviug shutters aud blinds.

1804 W. C, 1% Preventing und remuring the ine
crustations 1n marine nnd Iaud steam bml=es.

1805 E. Holborow and 1. Furker—3ignts tor Gre-

Hrme.
1806 ¢i. Murdoch—Steam and vacuum gauges.
1807 ¥ uvor—Horse shues.

Darep JuLy 20th, 1863,

1808 l“'. Simpsvu and J. Hutton—Hollew cutung
touls.

1809 F. A. Culvert—Opening, cleuning, aud pree
lmring tibrous subatn.crs.

1810 R. B. Brussey nud J. Hargreaves—Sixiug and
d yurus aud 1abrics.

nowles—Clenniug cottoun.

1812 J. and W. H. Bailey—I'reventing builer ex«

plosions,
1813 A. Smidl—Drnqﬁng bristler.
1814 W, H. Gedge—Ininud navigat.on,
1318 A. A. Pelaz—P'nnting fabrics.
1816 F. Agckbourn—Air and water beds.
1817 J. 1 i draugh
1818 R. Wenre—Water clozets,
1819 J. Govid—Ink.

DaTED JuLY 2Ust, 1363,
1820 F. L. H. Dauchell—Purifying water.
1321 C. H. Rovckuer—Reducing wood tw & fibrous

condition.

1322 W. Clarke—Manafacture of fabrics in twis:
Inee machinery,

1823 W. L Averdein—S. t

scales,

flax,

nod prep
1824 C. 8. Duucau—Appnratus tor heming, nnlting,
Loiliug, and evaporating.,
1825 K.'T. Bainbridg=— Ventilation,
1826 J, E. Vi U lias nnd
1827 G. H i

hiug land.

1329 B Alcan—Condensing stenm.
1890 \V. Naylor—8afety valves.
1831 W. E. Newton—>Mats,straps, bands and ropes.

DATRD JuLy T2ud, 1863,
1832 P. R. Juckson—Rolling hoops and tyres.

.

carringes. s g Rounld—Preparing aud spinniog hemp and
175 l..“ﬁ. Boaruique & J. B, Vidani—Waggons for |

ux.

19H C. Senior—Closing, punching, and rivetting
hose p1es.

1835 J. White—Pyramid and other caas for oil.

1836 C. Be-lay—Makin‘f tuurics waterproot,

1837 B, . Bertram—Advertising medium,

18 L. Verrm—Daoger siguals

1839 J Siinmons—VFloughs

Darzp Jury 23rd, 1963,
1840 W Cole—8 n:g of window cleaners
1341 A T Holden pr\lnp
1842 L L J F:lhouv—Extingaishing chimney fires
1843 M A Soul—Expelling refuse matter from stzam
and smling ships below the water line
1844 G Davice—Revolving fire-arms
l:ig n';‘nd J‘Unrfonl.h—l'npnnug textile fabrics
1 ewel—Reguinting the speed of traws
1847 W Horton—Fire armns
1818 \V" Clark—Snddles
1949 T Perkins—Horse and hand rakes
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Plate 247

LOCOMOTIVE ENCINEERING

SHARP, STEWART- & C° EXPRESS ENGINE.
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THE ARTIZAN.

No. 9.—Vor. 1.—THIRD SERIES.

SEPTEMBER 1st, 1863.

A CRITICAL AND HISTORICAL REVIEW OF LOCOMOTIVE
ENGINEERING.,

Br J. J. BIRCKEL.
(Continued from page 148.— Illustrated by Plate 247.)

With a view more especially to establish a contrast between the ideas of
different Locomotive Engineers, as embodied in their respective productions,
we have prepared a series of copper-plate engravings, including illustrations
of types of such locomotive engines, taken from the practice of various
makers and locomotive luPerintendenu as have obtained deserved repute
. for efficiency and durability, and which at the same time possess very

distinctive characteristics. In the accompanying plate 247, the first of
-our series devoted to the illustration of the several types, Figures 1, 2, 8,
and 4 represent Mr. Ramsbottom’sstundard express engine, as constructed
under his superintendence at the works of the London and North-Western
Railway Company, at Crewe.

This class of engines we believe, has generally to carry the Irish mail,
upon that portion of the road between Stafford and Holyhead, the train
consisting, on an average, of eleven carriages and a break van, which,
with the engine aud tender, make a gross load of about 90 tons, at a
mean speed of 45 miles per hour ; this duty is performed with an average
consumption of 26}1bs. of coal per mile, the road between Chester and
Holyhead being very heavy. )

Their main dimensions and leading features are as follows :—

BorLER BARREL.—10ft. 5in, long x 3ft. 1lin. diameter, made of Jyin.
plates, single rivetted ; height from rails to centre of barrel, 6ft. 6in.

FIrE-Box SHELL—Flush at the crown with the barrel, 4%. 9in. long x 4ft,
wide, made of ysin. plates; two 2}in. safety.valves, placed on the crown
of the shell, and constructed on Mr. Ramsbottom’s principle.

FIrg-Box.—4ft. 2in. long x 3ft. 6in. wide x B6ft. 7in. deep, made of
4in. copper plates, the tube plate excepted, which is $in. thick; provided
with the smoke burning apparatus, described in our paper treating of the
boiler. (In THE ARTIZAN of January, 1863.) .

HEATING SURFACE.—192 brass tubes, 2in. diameter x 10ft. 9in. long =
1080 square feet; fire-box, 2in. diameter x 10ft. 9in. long = 95 square
feot ; total 1175 square feet.

FIRE GRATE.—4ft. 2in. long x 3ft. 6in. wide = 14”7 square feet; fire
bars, 26 in number, lin. thick at the top, with s space of in. between
them; the fire bar frame consists of two round bars of iron, 3in. diameter,
resting et eachend in a V seat, bolted against the ash pan side, with %in,
iron pegs screwed into them, at such distances as to provide an inch clear
space for the fire bars. By this arrangement it is found that the latter do
not solder together, as is frequently the case with the frames commonly used.

SMoKE-BoX.—2ft 8in. long x 2ft, 1lin. radius, partly enclosing the
cylinders; provided at the bottom with a funnel, having an apertare of 6in.
length and 1iin. width, to relievo the smoke-box of the cinders which
would accumnlate rapidly during the combustion of coal. By causing the
front lip of the aperture to project slightly below the backlip, which is
bent backwards with an easy curve, it is found that the vacaum is not
impaired, while, by this very simple contrivance, the smoke-box is greatly
protected against the destructive action of red hot cinders.

CHIMNEY.—16in. diameter x 13 feet lin, high, measured from the rails.

CyYLINDERS.—Outside, 16in. diameter x 24in stroke, fitted with in-
ternal back cover, and with Mr. Ramsbottom’s patent piston. Steam pipes,
31in. bore ; steam ports, 13}in. long x 1}in. wide; exhaust port, 3in.
wide; lap of valve, }in.; blast orifice, 4}in.

LiNx MortioN, with screw reversing gear, illnstrated and described in
detail in our paper on the link motion, given in THE ARTIZAN, of March,
1863 ; length of link 16in., throw of eccentrics, 5}in.

FeEpING APPARATUS.—Two medium sized Giffard’s injectors placed on
each side of the fire-box.

a REGULATOR.—Double-beat valve regulator, to suit main steam pipe, 5}in.
iameter.

CoxxecTiFG Rop.—6ft. 3in. long, with short fork at the cylinder end;
cross head pins, 2}in. diameter x 2}in. long; crank pin bearing, 4in. dia-
meter x 4}in. long.

- Fraues.—S8ingle inside plate frames, 4ft. lin. apart; 18in. deep over
driving fork, and lin. thick.

WHEELS AND AXLES.— Wheels,six in number, of solid wrought iron; driv-
ing wheels, 7ft. 6in. diameter; leuding and trailing wheels, 8ft. 7in. dia-
meter ; tyres, 5in. wide x 2}in. thick ; driving axles, 7in. diameter x 7in.
long in bearings, and 6}in. diameter in body; leading and trailing axles,
6in. diameter x 9iin. long in journals, and 6}in. diameter in body.

WHEEL Base.—Between leading and driving wheels, 7ft. 7in.; between
driving and truiling wheels, 7ft. 11in. ; total, 16ft, 6in.

SprINGS.—Leading springs, 2ft. 8in. span, made of 14 plates, §in. thick
by 4}in. wide ; driving springs, 3fc. span, made of 18 plates, #in. thick x 4in.
wide; trailing springs made of two volutes, on each side of the engine
5}in. diameter, resting in wrought iron cross frame, and butting against
the foot plate by the medium of this frame.

WEIGHT OF ENGINE IN WORKING ORDER.—On leading wheels, 9 tons
8 cwt. ; on driving wheels, 11 tons 10 cwt.; on trailing wheels, 6 tons
8 cwt.; total, 27 tons 6 cwt.

Width of engine measured over all, 7ft. 9in.; length of engine mea-
sured over all, 24f%.

Figs. 6 and 6 represent an express engine as supplied to the London,
Chatham, and Dover Railway Company, by Messrs. Sharp, Stewart and
Co. This class of engines will take a load of 220 tons on a level road at the
rate of 45 miles per hour. Their main dimensions and leading features are
as follows :—

BorLer BARREL.—10ft. 6in. long x 3ft. 10in. diameter, made of Jin.
plates, single rivetted ; distance from centre of barrel to raile, 6ft. 7in.

FIRE-Box SHELL 6ft. long x 4ft. wide, made of }in. plates, the crown
projecting 64in. above the top of the barrel ; mounted with two common
8}in. safety valves, screwed down with spring balance.

. FIRE-BOX.—5ft. 3%in. long x 38ft. A}in. wide x ‘5ft. 3in. deep at front,
and 2ft. 9¢in. at back. Contains a longitudinal mid-feather; the whoe
made of yyin. copper plates, excepting thetube plate, which is #in. thic).

HEATING SURFACE.—-181 brass tubes, 2in. diameter x 10ft. 10in. long =
1026 square feet ; fire-box, = 106 square feet ; total, 1132 square feet.

ARgA OF FIRE GRATE.—19'8 square feet; fire bars and frame placed
at an angle, with the object of preventing smoke.

SMOKE-BoX.—2ft. 3in. long x 2ft. 4}in. radius ; made of %in. plates.

CHIMNEY.—15}in. diameter x 13ft. 3in. high, measared from the level of
the rails.

CyriNDERS.—Iuside, 17in. diameter x 22in. stroke, fitted with piston
somewhat similar to Ramsbottom’s; steam ports, 15%in. long x 1jin.
wide; exhaust port, 3}in. wide; lap of valve, lin.; steam pipe, 3in.
diameter.

Lixx Mortrox. —Shifting link, 164in. long; eccentrics, 51in. throw.

ConnecTING RoOD, 5ft. 10in. long ; bearing in cross head, 3in. diameter
x 8in. long ; bearing at crank, 7in. diameter x 4}in. long; bearings of
outside coupling rods, 8in. diameter x 3}in. long.

- FEEDING APPARATUS.—Two injectors placed on each side of the fire-
box.
REGULATOR.—Common horizontal slide valve regulator placed inside
smoke-box.

Frames.—Inside and outside plate frames, 11in. deep over driving fork
outside frames, §in. thick ; inside frames, in. thick, and 4ft. lin. apart.

WHEELS AND AXLES,—Wheels, six in number, made of solid wrought
iron ; driving and trailing wheels, 6. 6in. diameter ; tyres, 5}in. broad x
2%in. thick, dovetailed on the wheel rim ; leading wheels, 4tt. diameter,
with tyres 5in. broad x 2%in. thick ; outside bearings of driving and
trailing axles, 6in. diameter x 9in. long ; inside bearings of driving axle,
61in. diameter x 4iin. long; bearings of leading axle, 5in. diameter x
9in. long.

\VHBE]‘; Base.—Between leading and driving axle, 7ft. 6in.; between
driving and trailing axle, 7ft.; total, 14ft. 6in.

SpriNGs.—All 3ft. span ; leading and trailing springs, 19 plates, §in. thick
x 4in. wide; inside driving springs, 11 plates, {in. thick x 4in. wide, and
outside driving springs, 16 plates, }in. thick and 4in. wide.

WEIGHT OF ENGINE IN WORKING ORDER.—On front wheels,9 tons 11 cwt
1 qr.; on driving wheels, 11 tons 1qr.; on trailing wheels, 9 tons 16 cwt. ;
total, 30 tons 7 cwt.2 qrs. ; width of engine over all, 8ft. 4in. ; length over
all, 25ft. 10in.

(To be continned ).
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Abstract Logs of the « Great Eastern.”
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The Employment of Hypochlorite of Lime.

TABLE SHOWING THE QUANTITY OF HYPOCHLORITE OF LIME OR BLEACHING POWDER REQUIRED

TO PRODUCE SOLUTIONS OF DIFFERENT DENSITIES, &c.

make a clear bleaching liquid of a given strength.

The numbers in the two first columns are the mean of a great many aclual weighings made upon the clear solation after the insoluble matter had

completely subsided.

The numbers in the fifth column are obtained upon the assumption that 33'3 per cens. of chlorine represents the value of good commercial

bleaching powder.

COMPILED BY
Mz. T. W. KEATES, F.CS.
The following Table shows the approximate quantity of Hypochlorite of Lime or Bleaching Powder per cent. or in Ibs., &e., per gallon, required to

Bleaching Powder per | Specific Gravity of the Equivalent in De- Bleaching Powder in 1bs., &e., Chlorine per Cent.
Cont. by Weight. Solution. grees of Twaddel. per Gallon, by Weight.
1bs. o0z, drms.
200 11140 228 2 4 5 668
196 111111 223 2 2 1 650
190 11083 °1'8 2 1 14 €33
18 11054 210 2 1 8 616
180 11026 205 2 0 o 600
17 10997 199 1 14 1 583
170 10969 193 1 18 15 566
165 10040 188 1 12 12 560
16:0 10912 183 1 12 0 533
153 10883 176 1 11 3 518
150 1085'3 171 1 10 4 500
145 10826 166 1 ] 2 483
140 10798 159 1 8 3 4'68
185 10769 153 i 7 8 4'50
130 10741 14'8 - 1 [ 6 4'33
125 10712 142 1 5 7 418
120 10684 13'6 1 4 5 400
115 10655 131 1 3 8 383
110 10627 12'5 1 2 13 3066
10 10598 119 1 1 12 350
100 1057°0 114 1 0 15 333
95 1054'1 108 1 0 4 316
9'0 10513 102 0 15 8 800
85 10484 96 0 14 [} 283
890 10456 91 0 18 B <668
76 10427 85 o 12 13 2350
70 10399 79 o 11 8 2:33
65 10370 74 o 11 0 216
60 10342 68 0 10 3 200
&5 10313 62 0 9 2 183
50 10286 87 ) 8 3 168
46 10256 51 (1] v 7 150
40 10228 46 0 6 9 133
35 10199 39 0 5 13 118
30 10171 3¢ 0 4 U 100
25 10148 8 0 4 0 083
20 1011'4 22 0 3 3 066
15 10085 7 0 2 [] 030
10 10057 11 ! 0 1 9 o33
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TABLE FOR FINDING THE DIAMETERS OF SHAFTS OF
WROUGHT IRON.

(Illustrated by Plate No. 248.)

The want felt in the drawing offices of engineers and machinists, of a
ready means of determining the diameter of shafts suitable for transmitting
a given power, has often been stated to us; and having been recently re-
quested to furnish information on this subject to several correspondents,
we bave much pleasure in being able to present our subscribers with
the accompanying table, which has been obligingly furnished to us Ly
Mr. W. Jackson, of the firm of Jackson and Watkins, of the Canal Iron
Works, Millwall.

This table exhibits a set of curves giving the diameter of shafts, in
inches, for engines of from 10 to 500 horse-power, the revolutions varying
from 20 to 150. This table was computed from the formula—

3 I T

320 H.P.

D= : .‘
\/ ,.

D being the diameter of the shaft,
H.P. the horse-power,
n the number of revolutions per minute,

]

Example.—Required, the diameter for the driving shaft of an engine of
260 horse- power, making 30 revolutions per minute. By the table, D = 14in.
Intermediate powers or speeds may be ascertained by interpolation, for
example, 250 H.P. at 30 revolutions = 13-8in.; or 260 H.P. at 32 revolu-
tions = 13-8in.

——————————

INTERNATIONAL EXHIBITION, 1862.

Report by the Committee ja})poiuted at a General Meeting (held on the 18th day
of June, 1863,) of the Medal-holders and Gentlemen interested in the awards
of the International Exhibition, 1862, ALDERMAN COPELAND, M.P., Chairman.

A meeting of gentlemen to whom prize medals and certificates of honourable
mention were awarded by the Commissioners of the Exhibition of 1802, wax
held at the rooms of the Society of Arts (b{ the kind permission of the Council
of that body), on the 18th of June last; when a committee was appointed for
the purpose of obtaining grotection for the prize medallists against the un-
authorised assumption of the medals and honourable mentions by persons to
whom they had not been granted.

The meeting was called in consequence of a recent case, in which an applica-
tion was made to the Court of Chancery for an injunction to restrain the piracy
of the prize medals by a manufacturer who had not obtained any prize me«lnf,
nor exhibited at the Exhibition, but which application had failed, the Vice-
Cl llor having decided that, in the existing law, the grant of a prize medal
to one manufacturer or exhibitor created no right on his part to restrain any

statement (fraudulent or otherwise) by another manufacturer of a similar article, |

to the effect that ie had obtained a medal. )

Your committee, after conferring with some members of the Society of Arts,
obtained the necessary professional assistance, and caused a bill to be prepared,
tor the purpose of giving effect to the views of the meeting by whowm they were
appointed. This bill was drawn with the utmost possible care, with the assist-
ance of gentlemen who had been professionally connected with the “ Merchundiso
Marks Act” of last year, and was settled by two counsel who have inade the
Trade Marks and Copyright Acts a special study, and who are the authors of the
most recent legal works ou those subjects ; and was afterwards submitted for the
consideration and correction of & learned judge, who most kindly afforded to
your committee the benefit of his great experience. X

The Draft Bill so prepared was laid before the President of the Board of
Trade, who, while expressing his desire to aseist in promoting the object in view,
hiesitated to introduce any measure of the description contemplated, into the
House of Commons, at so {-te a period of the Seasion.

It became necessary to apply to the Barl Granville for aid in this difficulty.
Some discussion plwe, and very earnest tations were made to his
lordship of the t importance of the question involved, and the absolute
necessity, if any efit at all were to be derived from any legislative enact-
ment, that the requisite measure should be passed in the Session which has just
terminated. Earl Granville received the representatives of your body with the
utmost kindness and urbanity, and expressed his desire to assist the committee
in the objects they had in view ; but, after consultation with some other inembers
of the Government, a doubt was expressed whether the bill, as prepared by your
committee, was not likely to lead to a too lengthened discussion for so late a
period of the Session. )

The result was that a gentleman, officially connected with one of the depart-
ments of the Government, was instructed to prepare a short Government Bill
in lieu of that p by your committee, who were however consulted, and
through their } advisers made various suggestions on that bill, as at first
framed. Some of these were adopted ; as respects others, your committee were
less fortunate.

The measure as introduced may have been deemed imperfect, but it was appa-
rent that your committee’s clearest possible duty was to aid, by every means in
their power, the passing of that measure, even if needing amendment in a fature
Session, rather than allow Parliament to dissolve and the , without-
any legislative enactment being obtained, the result of which would have been
that, before Parliament re-assembled, the continued piracies of Exhibition awards
would have deprived them of value, in the hands of the real holders.

The measure so introduced has, with some trifling alterations, become law.
Your committee feel confident that the evils complained of will he thereby
checked, and that the holders of the awards have the strongest grounds for con-
gratulation.

The measure was introduced, and read a first time, on the 20th July; read s
second time, and committee dispensed with, on the 21st; amended, read a third:
time, and passed in the Lords ; reprinted and introduced in the Commons, and
read a first time there, on the 23rd ; read a second tine, passed throngh Com-
mittee, and reported, on the 24th ; read a third time and passed, after a long
debate, on the 27th ; and received the Royal assent on the 28th, under the title,
“The Exhibitions Medals Act, 1863.”

This result was only arrived at by dint of very great exertion on the part of
those who took any active part, either in the proceedings of the committee or
the carriage of the measure.

The Marquis of Clanricarde kindly undertook, at the shortest possible notice,
to take charge of the bill in the House of Lords ; and by his clear and admirable
statement of the objects and necessity for the measure, secured its unanimous
adoption by that House.

A very large number of members, on both sides of the House of Commons,
gave their aid towards the passing of the measure, and the thanks of the medal-
holders are most justly their due. It is difficult to distinguish where so many
are entitled to acknowledgments, but it will probably be felt by all, that the
President of the Board of Trade, who took charge of the measure in the House
of Commong, has added another to the many grounds on which he was already
entitled to the thanks of the mercantile community.

Your committee applied to, and obtained the aid of, * The Mercantile Law
Amendment Society,” and through themn the concurrence of the various Chambers
of Commerce in the kingdown, and it is in a main degree to the great influence
and established position of utility of the Mercantile Law Amendment Society
that the success attained may be attributed.

It cannot but be felt that every medal-holder will derive benefit from the act
that has been obtained ; and that the commercial value of the awards of the
Commisgioners of the Exhibitions of 1851 and 1862, both at home and abroad,
has been greatly enhaunced by the legislative protection secured.

Of course the obtaining of an imqortant act (especially when carried th: h
the Legislature with such unexampled speed as in the present case) must
attended with cousiderable expense. It was necessary, to attain success, that in-
dividual members of the committee should take upon themselves not only more
than their proportion of the labour, but the whole responsibility for the expenses
incurred; and vour committee confidently rely on those who have received
awards for subscriptions to defray the cost thus incurred in their service.

It ix not proposed that the foreign exhibitors should be asked to contribute at
all. It is to the defect of the English law, as it existed at the time the Exhibi-
tions were held, that the evils complained of have been attributable. This is a
circumstance as to which the English exhibitors might have informed themselv
but for which the foreign exhibitors must have been wholly unprepared ; an
they cannot properly be asked to aid towards the necessary amendinent of a law
to which they are strangers.

A lurge number of the medal-holders have exy
the importance of the present committee continuing organised for a time, to
protect the interests of their fellow-medallists, and probably to promote an
Awendment Act in the coming Session, or to watch the Amendment Bill which
the President of the Board of Trade has promised to introduce. Your comnmittee
are unwilling to abandon the cause which they have once einbraced, and have
consented to continue their functions.

Your ittee would t information of every case that may come to
the knowledge of any medal-holder, in which any person falsely represents that
he has obtained cither a medal or honourable mention; aud any suggestion as to
measures to be ndopted towards giving effect to the act already obtained. and
sto]‘;ping the fraudulent dealings to which it is intended to apply.

Except in so far as any such further proceedings may be concerned, your com-
mittec’s task has been performed. They have obtained the legislative protection
which they were desired to seek ; and they trust it will be felt by the whole of
those whose interests were confided to their care, not alone that every exertion
has been used for obtaining the result desired, but that there iz cvery ground for
mutual congratulations, between the committee and their constituents, on the
unexawmpled rapidity with which this result has been arrived at, and the success
with which their exertions on your behalf have been crowned.

(By order) Epxuxp Jonxsox,

London, August 15, 1863. Hon.

Cory or “Tne ExsiBirioN Mzpars Acr,” 1863.

Wherens it is expedient to prevent false representations with respect to grants
of medals and certiticates by the Commissioners for the Exhibition of 1851 and
the Commiissioners for the éxhibition of 1862: Be it enacted by the Queen’s
most Excellent Majesty, by and with the advice and consent of the fords spiritual
and t , and C in this present Parliamment assembled, and by the
authority of the same, as follows :—

L. 1f any trader commits any of the offences following, that is to say,—
1. Falsely represents that he obtained a medal or certificate trom the
Exhibition Comnmissioners in respect of any article or process for which a
wmedal or certificate has been awarded bL the Commissioners; 2. Falsely
represents (knowing such representation to be false) that any other trader has

d their atrong feeling of

g
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obtained a medal or certificate from the Exhibition Commissioners ; 3. Falsely
represents (knowing such representation to be false) that any article sold or
exposed for sale has been made by, or by any process invented by, a person who
has obtained in respect of such article or process a medal or certificate from the
Exhibition Commissioners, he shall incur the following penalties ; that is to say,
1. For the first offence he shall forfeit to her Majesty a sum not exceeding five
pounds. 2. For any subsequent offence he shall forfeit to her Majesty a sumn
not e;oeeding twenty pounds, or be imprisoned for a period not exceeding six
months.

I1. In proceedings under this Act it shall not be necessary to prove that any
person has sustained damage by the false representations of the defendant. It
shall not be necessary in any proceedings under this Act to set out any copy or
fac-simile of any medal or certificate.

III. For the purposes of this Act, “ the Exhibition Commissioners” shall mean
the Commissioners for the Exhibition of 1851 and the Commissioners for the
Exhibition of 1862. The term ¢ defendant” shall mean any person against whom
proceedings may be taken under this Act.

1IV. Offences under this Act may be prosecuted summarily in England and
Ireland before two justices; as to England, in manner directed by an Act

d in the jon holden in the eleventh and twelfth years of the reign of
her Majesty Queen Victoria, c. 43, intituled “ An Act to facilitate the Per-
formance of the Duties ot Justices of the Peace out of Sessions within England
and Wales with respect to summary Convictions and Orders, or any Act amending
the same; as to Ireland, in manner directed by the Act in the session
holden in the fourteenth and fifteonth years of the reign of her Majesty Queen
Victoria, intituled “ An Act to Consolidate and amend the Acts regulating the
Proceedings in Petty Sessions and the Duties of Justices of the Peace out of
Quarter Sessions in Ireland, or any Act amending the same. In Scotland, an
offence against this Act may be prosecuted summarily at the instance of the
Procurator Fiscal before any shenff and sheriff substitute, or before any two
justices of the county, or before the magistrates or any police magistrate of the

urgh in which the offence was committed.

V. No provision of this Act shall take away, diminish, or prejudicially affect
any suit, process, proceeding, right, or remedy which any person may be entitled
to at law, in equity, or othcrwise; nor exempt or excuse any person from

answering or makiug discovery upon examination as a witness, or upon interro- |

gatories or otherwise, in any suit or other civil proceeding : Provided always, that
no evidence, statement, or discovery, which any person shall be compelled to
give or makeshall be admissible in evidence against such person in support of
any indictment for a misdemeauour at common law or otherwise, or of any pro-
ceeding under the provigions of this Act.

8Vl. This Act may be cited for all purposes as “the Exhibition Medals Act,
1863.”

TRIAL OF THE «“CONSTANCE.”

In TuE ARTIZAN of last month we gave some further particnlars as to
the dimensions of this vessel and her machinery, as also a notice of a trial
trip which she made on the 6th July, when it will be remembered
from the overheating of the bearings, the result was not very satisfactory.
Since that time the necessary adjustments and alterations having been
made, the Constance went out again on trial on the 10th ult. The chief
particulars of her performance under trial are ns follows :—Draught of
water, forward, 17ft. lin.; aft, 20ft. 10in.; propeller, diameter 18ft.;
pitch, 25ft.; upper edge 4in. out of water. Steam in boilers, 32:51bs. per
square inch ; mean pressure in high pressure eylinders, 1954 ; ditto in low

ressure cylinders, 3-96 ; indicated horse-power, 2017 ; mean pressure at
Eﬂlf-boiler power in high pressure cylinders, 14'955; in low pressure
cylinders, 2:34; indicated horse-power, 1190. Vacuum in condensers,
28in. ; barometer, 30.2; maximum temperature in stoke-hole, 104°; mini-
mum in ditto, 86°; maximum temperature in engine.room, 74°; minimum
in ditto, 72°; temperature on deck, 68°.

o o e toone | Time. | Speed. ] 1st Mean, | 2nd Means. | True Mean.
1 554 ¥5¢7| 12285
2 56} 448 | 12500 | 12372
3 53 458 | 12081 | 12291 | 12381 |{ 000
4 85 5 3 | 1real | 13001 | 12148
5 85} 443 | 12768 | 13343 | 12173
8 55 s42 | 12706 | 12708 | 12855
At Half Boiler Power.
1 43 5437 | 10496
2 47 6 8 | 9783 | 10130 10873
3 48 512 | 11638 | 10061 | 10400
3 47 555 | 10141 | 10834 | 10747

It will be seen fron these particulurs that the results were much
more satisfactory than those obtained on the previous trial, and doubtless
still better results may be expected when the various parts of her machinery
have been brought into proper working order.

BRITISH ASSOC]ZATIOI‘;(?‘I%I:;-I THE ADVANCEMENT OF

The annual meeting of the British Association commeuced at Newecastle-
on-Tyne on the 26th ult. The following is an abstract of the address of
the President :—

The President, Sir William Armstrong, in opening his address, stated
that he deemed it the grentest honour of his life that he was called upon
to assume the oftice of President, and adverted to the gratifying reception
which the British Association had met with on their former visit to this
region of mining and manufacturing industry. A quarter of a century
had elapsed since the Association aseembled in this town, and in no former
period of equal duration had so great a progress been made in physical
knowledge. In mechunical science, and especially in those branches of it.
which are concerned in the application of steam power to effect interchange.
between distant communitios, the progress made since 1888 has no parallel
in history. The railway system was then in its infancy, and the great.
problem of Transatlantic steam navigation had vnly received its complete
solution in the preceding year. Since that time railways have extended to
every continent, and steamships have covered the ocean. The history of
railways shows what grund results may have their origin in small begin-
nings. When coal was first conveyed in this neighbourhood from the pit.
to the shipping-place on the Tyne, the puck-horse was in use. As soon as.
roads suitable for wheeled carriages were formed carts were introduced..
The next improvement consisted in laying wooden bars or rails for the
wheels of the cart to run upon, and this was followed by the substitution
of the four-wheeled waggon for the two-wheeled cart. By this further-
application of mecbanical principles the original horseload of 3cwt. was
augmented to 42cwt. The next step in the progress of railways was the
attachment of slips of iron to the wooden rails. Then came the iron
tramways, consisting of cast-iron bars of an angular section; in this
arrangement the upright flange of the bar acted as a guide to keep the
wheel on the track. The next advance was an important one, and con-
sisted in transferring the guiding flange from the rail to the wheel; this
improvement enabled cast-iron edge rails to be used. Finally, in 1820,.
after a lapse of about 200 years from the first employment of wooden:
bars, wrought iron rails, rolled in long lengths, and of suitable section,.
were made in this neighbourhood, and eventually superseded all other
forms of railvay. Last of all came the locomotive engine, that crowning:
achievement of mechanical science, which enables us to convey a load of
200 tons at a cost of fuel scarcely exceeding that of the corn and hay
which the original packhorse consumed in conveying its load of 3cwt. an
equal distance. It was chieflyin thislocality that the railway system was.
thus reared from earliest infancy tofull maturity, and amongthe many namee.
associated with its growth that of George Stepheuson stands pre-eminent.
As in the vegetable kingdom fit conditious of soil and climate quickly cause
the appearance of suitable plants, so in the intellectual world fitness of
time and circumstances promptly calls forth appropriate devices. The seeds
of invention exist, as it were, in the air, ready to germinate whenever
suitable conditionsarise, snd no legislative interference is needed to insure
their growth in proper season. The coalfields of this district, so intimately
connected with the rsilway system, both in its origin and maintenance,
will doubtless receive much attention from the Aseociation at their present
meeting. After dwelling upon the origin of the coul deposits, the Presi-
dent stated that the quantity of that invaluable mineral which has beem
stored up throughout the globe for our benefit is sufficient (if used dis-
creetly), to serve the purposes of the human race for mauny thousands of
years. In fact, the entire quantity of coal may be considered as practi-
cally inexhaustible. Estinates have been made at various periods of the
time which would be required to produce complete exhsustion of all the
accessible coal in the British islands. These estimates ure extremely dis-
cordant ; -but the discrepancies arise, not from any important disagreement
as to the available quantity of coal, but from the enormous difference in
the rate of consumption at the various dates when the estimates were made,
and also from the triﬂ'mnt views which have been entertained as to the
probable increase of consumption in future years. The quantity of coal
yearly worked from British mines has been almost trebled during the last
21 years, and has probably increased tenfold since the commencement of
the present century; but us this incresse has taken place peading the in-
troduction of steam navigation and railway transit, and under exceptional
conditions of manufacturing development, it would be toc much to assume
that it will continue to advance with equal rapidity. By combining the
known thickness of the various work.:{ule seams of coal, and computing
the area of the surface under which tm lie, it is easy to arrive at.an
estimate of the total quantity comprised in our coal-bearing strata. As-
suming 4000ft. as the greatest depth at which it will ever be possible to

on mining operations, and. rejecting all seams of less than 2ft. in
thickness, the entire quantity of available coal existing in these islands
has been calculated to amount to about 80,000 millions of tons, which, at.
the present rate of consumption, would be exhausted in 930 years, but.
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with a continued yearly increase of 22 millions of tons, would only last 212
years. It is clear that long before complete exhaustion tukes place
England will have ceased to be a coal-producing country on an extensive
scale. The question is, not how long our conl will endure before ahsolute
exhaustion is effected, but how long will those particular conl-seams last
which yield coal of a quulity and at a price to enable this country to
maintain her present supremacy in manufacturing industry. Were we
reaping the full advantage of all the coal we burnt no objection, conld be
made to the largeness of the quantity ; but we are using it wastefully and
extravagantly in all its applications. It is probable that fally one-fourth
of the entire quauntity of coal raised from our mines is used in the pro-
duction of heat for motive power ; but, much as we are in the habit of
admiring the powers of the steam-engine, our present knowledge of the
mechanical energy of heat shows that we realise in that engine only a
small part of the thermic effect of the fuel. That a pound of coal should,
in our best engines, produce an effect equal to raising a weight of a mil-
lion pounds a foot high is a result which bears the character of the
marvellons, and seems to defy all further improvement. Yet the investi-
gations of recent years have demonstrated the fact that the mechanical
energy resident in a pound of coal, and liberated by its combustion, is
capable of raising to the same height ten times that weight. Tie average
quantity of coal which we expend in realising a given effect, by means of
the steam-engine, is about 30 times greater than would be requisite with
an absolutely perfect heat-engine. The causes which render the applica-
tion of heat so un-economic in the steam-engine have been brought to
light by the discovery of the dynamical theory of heat; and it now re-
mains for mechanicians, guided by the light they have thus received, to
devise improved practical methods of converting the heat of combustion
into available power. Engines in which the motive power is excited by
the commumication of heat to fluids already existing in the aériform con-
dition, as in those of Stirling, Ericsson, and Siemens, promise to afford
results greatly superior to those obtained from the steam-engine. It is a
common observation that before coal is exhausted some other motive agent
will be discovered to take its place, and electricity is generally cited as
the coming power. Electricity, like heat, may be converted into motion,
and both theory and practice have demonstrated that its mechanical
application does not iuvolve so much waste of power as takes place in a
steam-engine ; but, whether we use heat or electricity as a mutive power,
we must equally depend upon chymical affinity as the source of supply.
The act of uniting to form a chymical product liberates an euergy which
assumes the form of heat or electricity, from either of which states it is
counvertible into mechanical effect. In contemplating, therefore, the ap-
plication of electricity as a motive power we must bear in mind that we
shall still require to effect chymical combinatione, and in so doing to con-
sume materials. But where are we to find materials so economical for this

as the coal we derive from the earth, and the oxygen we obtain
ftom the air? The latter costs absolutely nothing ; and every pound of
coal which in the act of combustion enters into chymical combustion ren-
ders more than 241b. of oxygen available for power. We cannot look to
water as a practicable source of oxygen, for there it exists in the com-
bined state, requiring expenditure of chymical energy for its separation of
hydrogen. It is in the atmosphere alone that it can be found in
that free state in which we require it, and there does not appear to be
the remotest chance, in an economic point of view, of being able to dispense
with the oxygen of the air as a source either of thermodynamic or
electrodynamic effect, But to use this oxygen we must consume
some oxidisable sabstance, and coal is the cheapest we can produce.
The President, in respect to the use of falling water as a motive power,
stated that the hydraulic capabilities of our streams sank into insignificance
when compared with those of Alpine and other regioms,—referred to
Niagara, which expends sufficient power to carry on the whole manufacturing
operations of mankind,—and stated that industrial populations had
scarcely yet extended to those regions which afford this profusion of
mhotive power; but we may anticipate the time when these natural falls
will be brought into useful operation. He stated that coal is also exten-
sively used for the kindred purpose of relaxing those cohesive forces which
resist our efforts to give new forms and conditions to solid substauces. In
these applicatious, which are generally of a metallurgical nature, the
same wasteful expenditure of fuel is everywhere observable. In an
ordinary furnace employed to fuse or soften any solid sabstance, it is the
excess of the heat of combustion over that of the body heated which ulone
is rendered available for the purpose intended; the rest of the heat,
which in many instances constitates by far the greater proportion of the
whole, is allowed to escape uselessly into the chimney. The combustion
al%o in common furnaces is so imperfect that clouds of powdered. carbon,
in the form of smoke, envelope our manufacturing towns, and gases, which
ought to be completely oxygenized in the fire, pass into the air with two-
thirds of their heating power undeveloped. Some remedy for this state
of things we may hope is at band in the gas regenerating furnaces recently
lntraduced by Mr. Siemens. With regard to smoke, which is at ouce a

waste and a nuisance, the President stated that he had taken part
with Dr. Richardson and Mr. Longridge in a series of experiments
made in this neighbourhood in the years 1857-68 for the purpose
of testing the practicability of preventing smoke in the combustion
of bituminons coal in steamn-engine boilers, and stated with perfect
confidence that, 8o far as the raising of steam is concerned, the
production of smoke is quite unnecessary and inexcusable. After
adverting to the wasteful use of coal for domestic purposes, the
President spoke of the danger attending colliery operations, and was of
opinion that, though the Davy lamp was a great boon to the miner, it led
him into more dangerous workings, aud, as far as the miuer was concerned,
neutralised its effects. The only gleam of amelioration, he remarked, is in
hthe fact that the loss of life in relation to the quantity of coal worked is
on the decrease, taken as a percentage on the number of miners employed.
The increase of the earth’s temperature as we descend below the surface
is a subject which has been disocussed at previous meetings of the British
Association. 1t possesses great scientific interest as affecting the computed
thickness of the crust which covers the molten mass, assumed to consti-
tute the interior portions of the earth, and it is also of great practical
importance, as determining the depth at which it would be possible to
pursue the working of coal and other minerals. At the lust meeting of
the British Association in this town the importance of establishing an
office for mining records was brought under notice ot the Council by Mr.
Sopwith, and measures were taken which resulted in the forwation of the
present Mining Records Office. The British Association may congratulate
itself upon having thus been instrumental in establishing au office in which
plans of abandoned mines are preserved for the information of those who
ut a future period may be disposed to incur the expense of again bringing
those mines into operation. Before dismiesing this subject of' coal it may
be proper to notice the recent discovery by Berthelot of a new form of
carburetted hydrogen possessing twice the illuminating power of ordinary
coal-gas. Berthelot succeeded in procuring this gas by passing hydrogen
between the carbon electrodes of a powerful battery, Dr. Odling bas
eince shown that the same gas may be produced by mixing carbonic oxide
with an equal volume of light carburetted hydrogen aund exposing the
mixtare in a porcelain tube to an intense heat. Still more recently, Mr.
Siemens has detected the same gas in the highly-heated regenerators of
his farnaces, and there is now every reason to believe that the new gas will
become practically available for illuminating purposes. Of all the results
which science bas produced within the last few years, none has been more
unexpected than that by which we are able to test the wmaterials of
which the sun is nade, and prove their identity, in part at least,
with these of our planet. The spectrum experiments of Bunsen and
Kirchoff have not only shown all this, but they lave also corroborated
previous conjeotures as to the luminous envelope of the sun.
The President then went into an elaborate elucidation of the theory of
the transmission of heat from the sun to the eartb, and the dynamical
theory of heat, referring to the labours of Naysmith, Mayer, Joule, Dr.
Young, Thompson, and Rankine, and the earlier theorists, Lord Bacon
and Aristotle. He then referred to the science of gunnery, as being inti-
mately connected with the dynamical theory of heat. When gunpowder
is exploded in & cannon, the immediate effect of the affinities by which
the materials of the powder are caused to enter into new combinations, is
to liberate a force which first appears as heat, and then takes the form of
mechanical power communicated in part to the shot and in part to the
products of explosion which are also propelled from the gun. The mecha-
nical force of the suot is reconverted into heat when the motion is arrested
by striking an object, and this heat is divided between the shot and the
object struck, in the proportion of the work donc or damage inflicted upon
each. While speaking of the subject of gunnery, the President paid a
passing tribute of praise to thut beautiful instrament invented and per-
fected by Major Navez, of the Belgian Artillery, for determining, by
means of electro-magnetism, the velocity of projectiles. 'This instrument
has been of great value in recent investigations, and there are questions
affecting projectiles which’ we can only hope to solve by its assistance.
Experiments are still required to clear up several apparently anomalous
effects in gunnery, and to determine the conditions most conducive to
efficiency, both as regards attack and defence. It is gratifying to see our
Government acting in accordance with the enlightened principles of the
age, by carrying on scientific experiments to arrive at knowledge, which,
in the arts of war, as well as of those of peace, is proverbially recognised
as the true source of human power. Professor Tyndall’s recent discoveries
respecting the abeorption and radiation of heat by vapours and permanent
gases, constitute important udditions to our knowledge. The extreme
delicacy of his experiments and the remarkable distinctness of their re-
sults render them beautiful examples of physical research. They are of
great value as affording further illustrations of the vibratory actions in
matter which constitute heat; but it is in connexion with the acience of
meteorology that they chiefly command our attention. Few sciences have
more practical value than meteorology, and there are few of which we
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as yet know so little. Nothing would contribute more to the saving of
life and property, and to augmenting the general wealth of the world,
than the ability to foresee with certainty impending changes of the
weather. At present our means of doing so are exceedingly imperfect,
but, such as they are, they have been employed with considerable eftect
by Admiral Fitzroy, in warning mariners of the probable approach of
storms. We hope that so good an object will be effected with more
unvarying success when we attain a better knowledge of the causes
by which wind and rain, heat and cold are determined. The balloon
explorations, condncted with so much intrepidity by Mr. Glaisher,
under the auspices of the British Association, may perhaps in some degree
assist in enlightening us upon these important subjects. We have learnt
from Mr. Glaisher’s observations that the decrease of temperature with ele-
wvation does not follow the law previously assamed of 1 deg. in 300ft., and
that in fact it follows no definite law at all. Mr. Glaisher appears also to
have ascertained the interesting fact that rain is only precipitated when
cloud exists in a double layer. Raindrops, he has found, diminish in size
with elevation, merging into wet mist, and ultimately into dry fog. Mr.
Glaisher met with snow for a mile in thickness below rain, which is at
variance with our preconceived ideas. He has also rendered good service
by testing the efficiency of various instruments at heights which cannot
be visited without personal danger. The facility now given to the trans-
mission of intelligence and the interchange of thought is one of the most
remarkable features of the present age. Cheap and rapid postage to all
parts of the world; paper and printing reduced to the lowest possible cost ;
clectric telegraphs between nation and nation, town and town, and now

even (thanks to the beautiful inventions of Professor Wheatstone), between
house and house—all contribute to aid that commerce of ideas by which |
wealth and knowledge are augmented. But-while so much facility is given !
to mental communication by new measures and new inventions, the fanda- |
mental art of expressing thought by written symbols remains as imperfect
now as it has been for centuries past. It seems strange that while we |
actually possess a system of shorthand by which words can be recorded us
rapidly as they can be spoken, we should persist in writing a slow and
laborious longhaud. It is intelligible that grown-up persons who have
acquired the present conventional art of writing sbould be reluctant to:
incur the labour of mastering a better system ; but there can be no reason .
why the rising generation should not be instructed in a method of writing
more in accordance with the activity of mind which now prevails. Even
without going so far as to adopt for ordinary use a complete system of
stenography, which it is not easy to acquire, we might greatly abridge the
time and labour of writing by the recognition of a few simple signs to ex-
press the syllables which are of most frequent occurrence in our language.
Another subject of a social character which demands our consideration is
the much-debated question of weights and measures. Whatever difference
of opinian there may be as to the comparative merits of decimal and
duodecinial division, there can, at 211 events, be none as to the importance !
of assimilating the systems of measurement in different countries. Science
suffers by want of uniformity, becanse valuable observations made in one
country are in a great measare lost to another from the labour required to
convert a series of quantities into new demominations. International
commerce is also impeded by the same cause, which is productive of con-
stant inconvenience and frequent mistakes. The President could speak from
personal experience of the superiority ot decimal measnrement in all cases
whereaccuracy isrequired in mechanical construction. In the Elswick Works,
well a8 in other large establishments of the same description, the inch
is adopted as the unit, and all fractional parts are expressed in decimals.
No difficalty has been experienced in habituating the workmen to the use
of this method, and it has greatly contributed to precision of workman-
ship. The inch, however, is too small a unit, and it would be advan-
tageous to substitute the metre, if general concurrence could be obtained.
As to our thermometric scale, it was originally founded in error ; it is also
most inconvenient in division, and ought at once to be abandoned in favour
of the Centigrade scale. The recoguition of the metric system and of the
Centigrade scale by the numerous men of seience compusing the British
Association would be n most important step towards effecting that uni-
versal adoption of the French standards in tbis country which sooner or
later will inevitable take place ; and the Association, in its collective capa-
city, might take the lead in this good work, by excluding in future all
other standards from their published proceedings. The reeent discovery
of the source of the Nile by Captains Speke and Grant has solved a
problem in geography which has been a subject of speculation from the
earliest ages. It is an honour to England that this interasting discovery
has been made by two of her sons; and the British Association, which
is accustomed to value every addition to knowledge for its own
sake, will at once appreciate the importance of the discovery,
and the courage aud devotion by which it has been accomplished.
The science of organic life has of late years been making great and rapid
strides, and it is gratifying to observe that researches both in zool and
botany are characterised in the present day by great accuracy and elabora-

tion. Investigatious patiently conducted upon trne inductive principles
cannot fail eventually to elicit the hidden laws which govern the animated
world. 'The remarkable work of Mr. Darwin, promulgating the doc-
trine of natural selection, has produced a profound sensation. The
novelty of this ingenious theory, the eminence of its author, and .his
masterly treatment of the subject, have, pernaps, combined to exeite mere
enthusiasm in its favour than is consistent with that dispassionate spirit
which it is s0 necessary to preserve in the pursuit of truth. The President
said he would not rnn the risk of wearying the assembly by extending his
remarks to other branches of science; and in conclusion expreesed a hope
that, when the time again comes round to receive the British Association
in this town, its members will find the interval to have been as froitful as
the corresponding period on which they now looked back. The tendency
of progress is to quicken progress, because every acquisition in science is
so much vantage ground for fresh attainment. We may expect, therefore,
to increase our speed as we struggle forward ; but, however high we climb
in the pursnit of knowledge, we shall still see heights above us; and the
more we extend our view the more conscious we shall be of the immensity
which lies beyond.

At the conclusion of this address, which occupied little more than an
hour in its delivery, the applause of the audience broke forth, and
continued alost nninterruptedly for some minutes.

ABSTRACT OF AN INVESTIGATION ON PLANE WATER-LINES.
By W, J. MacQuorN RaXKINE, C.E., LL.D., F.R.SS,, L. & E. &e.

1. This paper contains an abstract of a mathematical investigation,
which has been communicated in detail to the Royal Society. By the
term “ Plane Water-Line ” is meant one of those curves which a particle
of aliquid describes in flowing past a solid body, when such flow takes
place in plane layers. Such curves sre suitable for the water-lines of a
ship; for duriug the motion of a well-formed ship, the vertical displace-
ments of the particles of water are small compared with the dimensions of
the ship; so that the assumption that the flow takes place in plane layers,
though not absolutely true, is sufficiently near the trath for practical
purposes.

2. The author refers to the researches of Professor Stokes (Cambr,
T'rans. 1842,) “ on the Steady Motion of an Incompreesible Fluid,” and of
Professor William Thanson, (made in 1858, but not yet published,) as
containing the demoustration of the general principles of the flow of a
liquid past a solid body.

3. Every figure of a solid past which a liquid is capable of flowing
smoothly, renerates an endless series of water-lines, which become sharper
in their forms as they are more distant from the primitive water-line of
the solid. The only exact water-lines, whose forms have hitherto been
completely investigated, are those generated by the cylinder, in two
dimensions, and by the sphere, in three dimensions. In addition to what
is already known of those lines, the author points out, that when a
cylinder moves through still water, the orbit of each particle of water is
one loop of an elastic curve,

4. The profiles of waves have been used with success in practice as
water-lines for ships, first by Mr. Scott Russell (for the explanation of
whosé system the author refers to the Transactions of the: Institution of
Naval Architects for 1860-1-2), and afterwards by others. As to the
frictional resistance of vessels having such lines, the author refers to his
own papérs; one read to the British Association in 1861, and printed in
various engineering journals, and another read to the Royal Society in
1863, and printed in the Philosophical Transactions.

5. The author proceeds to investigate and explain the properties of a
class of water-lines comprising an endless variety of forms and propor-
tious . In each series of such lines, the primitive water-line is a particular
sort of oval, characterized by this property; that the ordinate af any
point of the oval is proportional to the angle between two lines drawn
from that point to two foci. (In the Fig., L B represents a quadrant of
such an oval; O being ife centre, and A -one of the foci. The other focus
is at an equal distance to the other side of the centre.) Ovals of this
class differ from ellipses, in being considerably faller at the ends, and
flatter at the sides.

6. The length of the oval may bear any proportion to its breadth, from
equality (when the oval bécomes a circle) to infinity. (In the Fig., the
length O L is to the breadth O B, nearly as 17 8).

7. Each oval generates an endless series of water-lines, which become
sharper in figure as they are further from the oval. In each of those
derived lines, the excess of the ordinate at a given point above a certain
minimum value, is proportional to the angle between a pair of lines drawn
from that point to thé two foci. - .

8. There is thus an endless series of ovals, each generating an endless
series of water-lines ; and amongst those figures, a continuous or * fair
curve can always be found, combining any proportion of length to breadth
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from equality to infinity, with any degree of fullness or fineness of
-entrance, from absolute bluffness to a knife-edge.

9. The lines thus obtained present striking likenesses to those at which
maval architects have arrived through practical experience; and every
‘successful model in existing vessels can be closely imitated by means of
them, from a Dutch galliot to a racing boat.

10. Any series of water-lines, including the primitive oval, are easily
‘and quickly constructed with the ruler and compasses, as follows:—

Parallel to the longitudinal axis O X, draw a series of straight lines at|of

equal distances apart. Through the foci draw a series of circular arcs
.AC,, AC;, &c., 80 as to contain a series of angles found by dividing those
- distances by

OL2-0A?

20A
Each of those circular arcs indicates the direction of motion, in still water,
-of each of the particles that it traverses. Then through the angles of
the network formed by the straight lines and circular arcs, draw u series
of curves; these will be the required water-lines. The centre of curvature
-of the oval at L is the focus A. '

I1. The following curves, traversing certain fmportant points in the
water-lines, are exactly similar for all water-lines of this class, and are
easily and quickly constrncted with the compasses.

LM is a hyperbola, having a pair of asymptotes crossing the axes at O
.+ at angles of 45°. It traverses all the points at which the motion of the
particles, in still water, is at right angles to the water-lines.

LQN, and LP, are the two branches of a curve of the fourth order,
having a pair of asymptotes which traverse O, making angles of 30° with
OX. Astraight line joining I, and P makes an angle of 30° with LO. The
two brauches cross the axis OX at L, making angles of 45°. The branch
LQN traverses a series of poiuts at each of which the velocity of gliding
-of the particles of water along the water-line is less than at any other

ON THE PROPORTIONS OF SHIPS OF LEAST SKIN-RESIS.
TANCE FOR A GIVEN SPEED AND DISPLACEMENT.

By W. J. MacquorN RarkinNg, C.E., LL.D., &c., &c.

The author referred to a previous paper which lie had read to the
British Association in 1861, in which he had stated the results of a
-theoretical investigation of the ‘“skin resistance’ of ships, and verified
those results by a comparison with those of experiment. In the course of
thut paper he had stated, that the theory gives, for the proportion of
length to breadth which. produces least skin-resistance with a given dis-
placement and speed, that of seven to one, nearly.

This is the case when the figures and proportions of the cross-sections are
.given, 0 that the draught of water bears a fixed proportion to the
breadth. But when the drasght of water hus a fized absolute value, the
‘theory. gives a somewhat different result ; for the proportion of length to
breadth which produces the least skin-resistunce is found to increase as
-the dranght of water becomes shallower.

point on the same water-line. The branch LP traverses a series of points,
at each of which the velocity of gliding is greater than at any other
point on the sume water-lioe.

12. The axis OY, from B to P, traverses a series of points of minimum
velocity of gliding; from P onwards, it traverses a series of points of
maximum velocity of gliding.

13. Every water-line, complete from bow to stern, which passes within
the point P, has three points of minimum and two of maxipum velocity
gliding ; while every water-line which passes through or beyond P, has
ouly two points of minimum and one of maximum velocity of gliding.
‘l‘ienee the latter class of lines cause less commotion in the water than the

former.

14. On the water-line PQ, which traverses the point P itself, the velocity
of gliding changes more gradually than on uny other water-line having the
same proportion of length to breadth. Water-lines possessing this
character can be constructed, with any proportion of length to breadth,
from +/3 (which gives an oval through L and P) to infinity. The finer
of those lines are found to be nearly approximated to by wave-lines; but
are less hollow at the bow than wave-lines are.

15. The author shows how horizontal water-lines at the bow, drawn
according to this system, may be combined with vertical plane lines of
motion for the water at the stern, if desired by the naval architects.

16. In this, as in every system of water-lines, a certain relation
(according to & principle first pointed out by Mr. Scott Russell) must be
preserved between tho form and dimensions of the bow and the maximum
speed of the ship, in order that the appreciable resistance may be wholly
frictional, and proportional to the square of the velocity, (as the experi-
mental researches of Mr. W. R, Napier and the author have shown it to be
in well-formed ships,) and may not be augmented by terns increasing as
the fourth and higher powers of the velocity, through the action of
vertical disturbances of the water.

extreme breadth, H the draught of water, and the ratio V/ LB + H,
which is the argument of the table, is computed as fullows: —

~/ E B ,\/ { Displacement in cubic feet

H H3 x co-etlicient of fineness

In the vessels to which these calculations are applicable, the cross
sections are supposed to be nearly rectangular, and the *co-efficient of
fineness ” is in general between 0'55 and 0-65.

Example No. I, II, III, IV. V. VL
v LB
H

=52 90 156 225 307 402

L
2= 1 12
B 7 8 9 10

85 52 71 93 116

— =2

H
The general agreement of those results with successful practice in ship-

In the following table of examples L denotes the length, B the! building is obvious.
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ON THE MOLECULAR MOBILITY OF GASiS.
By TuowMas Gramax, F.R.S., Master or THE MINT.

The molecular mobility of gases is here considered in reference chiefly to the
passago of gases, under pressure, through a thin porous plate or septum, and to
the partial sepgration of mixed gases which can be effected, as will be shown, by
sach means.’.%he investigation arose out of a renewed and somewhat protracted
inquiry regarding the diffusion of gases (depending upon the same molecular
mobility), and has afforded certain new results which may prove to be of interest
in a theoretical as well as in a practical point of view.

In the diffusiometer, as first constructed, a plain cylindricul glass tube, rather
Jess than an inch in diameter and about ten inches in length, was simply closed
at one end by a porous plate of plaster of Paris, about one-third of au inch in
thicknoss, and thus converted into a gas receiver.* A superior material for the
porous plate is now found in the artificially compressed graphite of Mr. Brocke-
don, of the quality used for making writing-pencils. This material is sold in
London in small cubic masses about 2 inches square. A cube may easily be cut
into slices of a millimetre or two in thickness by means of a saw of steel spring.
By rubbing the surface of the slice without wetting it upon a flat sand-stone,
the thickness may be further reduced to about one-half of a millemotre. A cir-
cular disk of this graphite, which is like a wafer in thickness, but possesses con-
siderable tenacity, is attached by resinous cement to one end of the glass tube
above described, 8o as to close it and form a diffusiometer. The tube is filled
with hydrogen gas over a mercurial trough, the ])0!‘08“)’ of the graphite plate
being counteracted for the time by covering it tightly with athin sheet of gutta
percha. On afterwards removing the latter, gaseous diffusion immediately takes
place through the pores of the graphite. The whole hydrogen will leave the
tube in forty minutes or an hour, and is replaced by a much smaller Froporhon
of atmospherio air (about one-fourth), as is to be expected from the law of the
diffusion of gases. During the process, the mercury will rise in the tube, if
allowed, forming a column of several inches in height—a fact which illustrates
strikingly the intensity of the force with which the interpenetration of different
gases is effected. The native or mineral graphite is of a lamellar structure, and
appears to Liave little or no porosity. It cannot be substituted for the artificial
graphite as a diffusion-septam. Unglazed earthenware comes next in value to
graphite for this purpose. . .

The pores of artificial graphite appear to be really so minute. that a gas in
mass cannot penetrate the plate at all. It seems to be molecules only which can
pass ; and these may be supposed to pass wholly unimpeded by friction, for the
smallest pores that can be imagined to exist in thlfogmphite must be tunnels in
magnitude to the ultimate atoms of a gaseous y. Tho sole motive agency
appears to be that intestine mov t of molecules which is now generally re-
cognised as an essential property of the gaseous condition of matter.

According to the physical hypothesis now generally receivedt, a gas is repre-
sented as consisting of solid and perfectly elastic spherical particles or atoms,
which move in all directions, and are animated with different degrees of velocity
in different gases. Coufined in a vessel, the moving particles are constantly im-
pinging against its sides and occasionally against each other, and such collisions
take place without auy loss of motion, owing to the perfect elasticity of the par-
ticles. Now if the containing vessel be porous, like a diffusiometer, then gas is

rojected through the open channels, by the atomic motion described, and escapes.
gimnltsneomly the external air or gas, whatever it may be, is carried inwards in
the same manner, and takes the place of the gas wnich leaves the veisel. To
the same atomic or molecular motion is due the elastic force, with the power to

hydrogen, for instance, sixteen times higher than that of oxygen. But as the
velocity acquired by a heavy body in falling is not directly as the height, but as
the square root of the height, the rate of flow of different gases into a vacuum
will be inversely as the square root of their respective densities. The velocity of
oxygen being 1, that of hydrogen will be 4, the square root of 18. This law has
beon experimentally verified®. The times of the effusion of gases, as I have
spoken of it, are similar to those of the law of molecular diffusion ; but it is im-
portant to observe that the phenomena of effusion and diffusion are distinct and
essentially different in their nature. The effusion movement affects masses of
gas, the diffusion movement affects molecules; and a gas is usually carried by
the former kind of impulse with a vclocity mauy thousand times greater than
by the latter. The effusion velocity of air is the same as the velocity of sound.

2. If the aperture of efflux be in a plate of increased thickness, and so becomes
a tube, the effusion-rates of gases are disturbed. The rates of flow of different
gases, however, assume again a constant ratio to each other when the capillary
tube is considerably elongated, when the length exceeds the diameter at least
4000 times. These new proportions of efflux are the rates of the “ Capillary
Transpiration of Gases.”t The rates were found to be the same in a capillary
tube composed of copper as they are in a tube of glass, and appear to be inde-

ndent of the material of the capillary. A film of gas nodoubt adheres to the
inner surface of the tube, and the friction is really that of gas upon gas, and is
consequently unaffected by the nature of tube-substance. The rates of trans-
piration are not governed by specific gravity, and are indeed singularly unlike the
rates of effusion.

The transpiration-velocity of oxygen being 1, that of chlorine is 1'5, that of
hydrogen 2:26, of ether vapour at low temperatures the same or nearly the same
number as hydrogen, of nitrogen and carbonic oxide half the velocity of hydro-
gen, of olefiant gas, ammonia, and cyanogen 2 (double or nearly double that of
oxygen), of carbonic acid 1'376, and of the gas of marshes 1'815. In the same
gas the transpirability of equal volumes increases with density, whether occa-
sioned by cold or pressure. The transpiration-ratios of gases appear to be in
constant relation with no other kuown property of the same gases, and they
f«}rm a class of phenomena remarkably isolated from all else at present known
of gnacs.

There is one prolli)erty of transpiration immediately bearing ug:m the pene-
tration of the graphite plate by gases. The capillary offers to the passage of
gas a resistance analogous to that of friction, proportional to the surface, and

quently increasing as the tube or tubes are multiplied in number and
diminished in diameter, with the area of discharge preserved constant. The
resistance to the passage of a liquid through a capillary was observed by
Poiseuille to be nearly as the fourth power of the diameter of the tub2, In
gases the resistance also rapidly increases; but in what ratio, has not been ob-
served. The consequence, however, is certain, that as the diameter of the
capillaries ma7 be diminished beyrond any assignable limit, so the flow may be
retarded indefinitely, and caused at last to become too small to be sensible.
We ay therefore have a mass of capillaries of which the passages form a li rge
aggregate, but which are individually too small to permit a seusible flow of gas
under pressure. A porous solid mass may the same reduced penetrability
as the congeribs of capillary tubes. Indeed the state of porosity described
appears to he more or less closely approached b{ all loosely aggregated min:ral
masses, such as lime plaster, stucco, chalk, baked clay, non-crystalline earthy
wders like hydrate of lime or magnesia compacted by pressure, and in the
highest degree perhaps by artificial graphite.

3. A plate of artificial graphite, although it appears to be practically impene-
trable to gas by either of the two modes of passage previously described, is
readily penetrated by the agency of the molecular or diffusive movement of
gases. This appears on comparing the time required for the passage of equal

resist compression, poss by gases. The lar move t is a

by heat and retarded by cold, the tension of the gas being increased in the first
instance and diminished in the second. Even when the gas is present both within
and without the vessel, and is therefore in contact with both sides of the porous
plate, the movement is sustained without abatement—molecules continuing to
enter and leave in equal number, although nothing of the kind is indicated by
change of volumne or otherwise. If the gases in comununication be different but

possess sensibly the same specific gravity and molecular velocity, as nitrogen |-

and carbonic oxide do, an interchange of molecules also takes place without any
change in volume. With gases opposed of unequal density and molecular
velocity, the amount of penetration ceases of course to be equal in both directions.

These observations are preliminary to the consideration of the passage through
a graphite plate, in one direction only, of gas under pressure, or under the in-
fluence of its own clastic force. It is to be supposed that a is maintained
on one side of the porous septum, and that air or some other gas, under a con-
staut pressure, is in contact with the other side. Now a gas may pass intoa
vacumn in three different modes, or in two modes besides that immediately
before us.

1. The gas may enter the vacuum by passing through a minute aperture in a
thin plate, such as a puncture in platinum foil made by a fine steel point. The
rate of passage of different gases is then regulated by their specific gravities,
according to a puewnatic law which was deduced by Prof John Robison,
from Torricelli's well-known theoremn of the velocity of efflux of fluids. A gas
rushes into a vacuum with the velocity which a heavy body would acquire by
falling from the lieight of an atmosphere ocomposed of the gas in question, and
supposed to be of uniform density throughout, The height of the uniform at-
mosphere will be inversely as the specific gravity of the gas, the atmosphere of

* “On the Law of the Dittusion of Gascs,” Transactions of the Royal Society of Edin-
Jurgh, vol. xii.. p. 222; or Philosophical Magazine, 1834, vol. ii., pp. 175, 269, 351, .

4 D. Bernoulli, J. Herepath, Joule, Kronig, Clausius, Clerk, Maxwell, and Cazin, The
‘merit of reviving this hypothesis and first lpplilni it to the facts of gaseous diffasion,
is fairly duo 10 Mr, Herapath., Sce Mathematical Physics, in two volumes, by John Hera-
path, Esq. (1847).

v of different gases under a constant pressure. Of the following three
gases, oxygen, hydrogen, and carbonic acid, the time required for the passage of
an equal volume of each through a capillary glass tube, in similar circamstances
as to pressure and temperature, was formerly observed to be as follows :—

Time of capill
trmlplngo:r’
Oxygen ....... e 1
Carbonic acid . . 072
Hydrogen ........ooeiviiiiiiiee e e e eaeee e 041
Through a plate of graphite, of half a millimetre in thickness, the same gases

were now observed to pass, under a constant pressure of a column of mercury
of .00 millimetres in height, in times which are as follows :—
Time of molecul 8q root of density

passage. (oxygen 1).
Oxygen......ccoeuvevrrercneenes 1 [EUUPVURPOUORRRRRR |
Hydrogen ... 02472 02502
Carbonic acid........ 1-1886 1'1760

It appears then that the times of passage through the graphite plate have no
relation to the capillary transpiration-times of the same gases first quoted.
The new times in question, however, show a close relation to the square roots
of the densities of the respective gases, as is seen in the last table; and so far
they agree with theoretical times of diffusion usually ascribed to the same gases.

The experiments were varied by causing the gases to pass into a Torricellian
vacuum, and consequently under the full pressure of theatmosphere. The times
of penetration of equal volume of gases were now—

Times, A\/ ljén;‘]y'__—
Oxygen 1 1
Aiv .......... 09501 ... 09507
Carbonic acid 111860  ..... . 1'1760
Hydrogen 02505 ... 02502
On the Motion of Gases, Phil, Trans, 1848,

p. 673.

.
1 Phil, Trans. 1848, p. 691, and 1849, p. 349.
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This penetration of the graphite plate by gases appears to be entirely due to
their own proper molecular motion, quite unaided by transpiration. It seems
to offer the simplest possible exhibition of the molecular or diffusive movement.
This pure result is to be ascribed to the wonderfully fine porosity of the graphite.
The interstitial spaces, or channels, appear to be sufficiently small to extinguish
transpiration, or the passage of masses, entirely. The graphite becomes a
molecular sieve, allowing molecules only to pass through. .

With a plate of stucco, the penetration of gases under pressure is very rapid,
and the volumes of air and hydrogen passing in equal times are as 1 to 2'891,
which is a number for hydrogen intermediate between its transpiration-volume
2'04Innd diffusive-volume 3'8, showing that the passage through stucco is a mixed
result.

With a plate of biscuit ware, 23 millimetres in thickness, the volume of
hydrogen rose to 3754 (air = 1), approaching closely to 3'8. the molecular ratio.

The rate of passage of a gas through graphite appeared also to be closely
proFPortional to the pressurc. .

urther, hydrogen was found to penetrate through a graphite plate into a
vacuum, with sensibly the same absolute velocity as it diffused into air, estab-
lishing the important fact that the impelling force is the same in both movements.
The molecular mobility may therefore be spoken of as the diffasive movement of
gases ; the of gas throngh a porous plate into vacuum, as diffusion in
one direction or single diffusion ; and ordinary diffusion, or the passage of two
#ases in opposite directions, as double, compound, or reciprocal diffusion.

Atmolysis.—A partial separation of mixed gases and vapours of unequal
diffusibility can be effected by allowing the mixture to permeate through a
graphite plate into a vacuum, as was to be expected from the preoeding views.
Asthis method of analysis has a practical character and admits of wide appli-
cation, it may be convenient to distinguish it by a peculiar name. The amount
of the separation is in proportion to the pressure, and attains ite maximum when
the gases pass into a nearl{ perfect vacuum. A variety of experiments were
made on this subject, of which perhaps the most intercsting were those upon the
concentration of the oxygen in atmospheric air. When a portion of air confined
in a jar is allowed to penetrate into a vacuum through graphite or unglazed
earthenware, the nitrogen should pass more rapidly than the oxygen in the pro-

ion of 10668 to 1, and the proportion of oxygen be proportionally increased
1n the air left behind in the jar. The increase in the oxygen actually observed
when the air in the jar was reduced from 1 volume

To 056  volume, was 048 per cent.
m ”» ”» 0.98 »
0125 » » 164 »
m ” ” 2'% ”»
Or, the oxygen increased from 21 to 23'02 per cent. in the last sixteenth part of
air left behind in the jar.

‘I'he most vemarkable effects of separation are produced by means of the tube
atmolyser. This is simply a narrow tube of unglazed earthenware, such as a
tobacco-pipe stem two feet in length, which is placed witbin a shorter tube of

lass and secured in its position by corks, so as to appear like a Liebig’s con-
enser. The glass tube is placed in communication with an airspump, and the
annular space betw een the two tubes is maintained as nearly vacuous as possible.
Air or x:lll)ly other mixed gas is then allowed to flow in a stream along the clay
tube, and collected as it issues. The gas so atmolysed is of course reduced in
volume, much gas penetrating through the pores of the clay tube into the air-
immp vacuum; and the slower the gas is collected the greater the proportional
oss. In the gas collected, the denser constituent of the mixture is thus concen-
trated in an arithmetical ratio, while the volume ot the gas is reduced in a
geometrical ratio. In one experiment the proportion of oxygen in the air after
traversing the atmolyser was increased to 24°5 per cent., or 16°7 upon 103 oxygen
originally present in the air. With gases differing 0 much in density and
diﬂ’mibilit{ as oxygen and hydrogen, the separation is of course much more
considerable. The explosive mixture of two volumes of hydrogen aud one
volume of oxygen, gave oxygen containing only 93 per cent. of hydrogen, in
which a taper burned without explosion ; and with equal volumes of oxygen and
hydrogen, the proportion of the l.l:ttar was easily rednced from 650 to 6 per cent.

Interdiffusion of Gases—Doubdle Diffusion.—The diffusiometer was much im-
proved in construction by Prof. Bunsen, from the application of a lever arrange-
ment to raise and depress the tube in the mercurial trough. But the mass of
stucco forming the porous plate in his instrament was too voluminous, in my
opinion, and, from being dried by heat, had probably detached itself from the
walls of the glass tube. T'he result obtained of 34 for hydrogen, air being 1,
is, I understand, no longer insisted upon by that illustrious physicist. It is in-
deed curious that my old experiments generally rather exceeded than fell short
of the theoretical number for hydrogen :—

1
-oeaze = 37997-

‘With stucco as the material, the cavities in the porous plate plate form about
one-fourth of its bulk, and saffect sensibly the ratio in question, according as
they are or are not included in the caﬁacity of the instrument. heginuing the
diﬂ{uion always with these cavities filled with hydrogen, the numbers now ob-
tained with a stucco plate of 12 millimetres in thickness, dried without heat,
were 8°783, 88, and 3'739 when the volume of the cavities of stucco is added

to the air and hydrogen, and 3931, 3940, and 3'883 when such addition is not

made to these volumes. The graphite plate, on the other hand, being thin, and

the volume of its esom too minute to require to be taken into account, its.

action is not attended with the same uncertainty.
millimetres in thickness, the number for hy: into air. was 3876, and of
mdmn into oxygen 4'124. instead of 4. With a hite of 1 millimetre in

ickness, hydrogen gave 3993 to air1. With a ite plate of 0'6 milli-
metre in thickness, the proportional number for hyﬁn to air rose to 3984,

With a_graphite plate of 2

4'068, and 4'087. A similar departure from the theoretical number was observed
when hydrogen was diffused into oxygen or carbonic acid, instead of air. All
these experiments were made over mercury and with dried gases. It appears
that the numbers are most in accordance with theory when the graphite plate
is thick, and the diffusion slow in consequence. If the diffusion be very rapid,
as it is with the plates, something like a current is possibly formed in the chan-
nels of the graphite, taking the direction of the hydrogen and carrying back in
mass a little air, or the slower gas, whatever it may be. I cannot account other-
wise for the slight predominance which the lighter and faster gas appears always
to acquire in diffusing through the porous septum.

Speculative Ideas respecting the Constitution of Matter.—It is coneeivable that
the various kinds of matter, now recognised as different elementary substances,
may possess one and the same ultimate or atomic molecule existing in different
conditions of movement. The essential unity of matter is an hypothesis in har-
mony with the equal action of gravity upon all bodies. We know the ¥
with which this point was investigated by Newton, and the care he took to as-
certain that every kind of subst , “metals, stones, woods, grain, salts,
animal substances,” &c., are similarly accelerated in falling, and are therefore
equall henvx-.

In the condition of gas, matter is deprived of numerous and vnryi;f proH;
ties with which it appears invested when in the form of a liquid or solid.
gas exhibits only a few grand and simple features. These again may all be de-
pendent upon atomic and molacular mobility. Let us imagine one kind of sub-
stance only to exist, ponderable matter; and further, that matter is divisible into
ultimate atoms, uniform in size and weight. We shall have one subetance and
a common atom. With the atom at rest the uniformity of matter woald be per-
fect. But the atom possesses always more or less motion, due, it must be as-
sumed, to a primordial impulse. This motion gives rise to volume. The more
mgid the movement the greater the space occupied by the atom, somewhat as the
orbit of a planet widens with the degree of projectile velocity. Matter is thus
made to differ only in being lighter or denser matter. The specific motion of an
atom being inalienable, lig%nt matter is no longer convertible into heavy matter.
In short, matter of different density forms different substances—different incon-
vertible elements as they liave been considered.

What has already been said is not meant to apply to the gaseous volumes
which we have ion to e and practically deal with, hut to a lower order
of molecules or atoms. The comnbining atoms hitherto spoken of are therefore
not the molecules of which the movement is sensibly affected by heat, with
gaseous expansion as the result. The gaseous molecule must itself be viewed as
composed of a group or system of the preceding inferior atoms, following, as a
unit, laws similar to those which regulate its constituent atoms. We have in-
deed carried one step backward and applied to the lower order of atoms idess

ggested by the g molecule, as views derived from the solar system are
extended to the subordinate system of a planet and its satellites. The advance
of science may further rec&uire an indefinite repetition of such steps of molecular
division. The g le is then a reproduction of the inferior atom on
a higher scale. The molecule or system is reached which is affected by heat, the
diffusive molecule, of which the movement is the subject of observation and
measurement. The diffusive molecules are also to be supposed uniform in weight,
but to vary in velocity of mov t, in corr d with their constituent
atoms. Accordingly the molecular volumes of different elementary substances
have the same relation to each other as the subordinate atomic volumes of the
same substances.

But further, these more and less mobile or light and heavy forms of matter
have a singular relation connected with equality of volume. Equal volumes of
two of them can coalesce together, unite their movement, and form a new atomic
group, retaining the whole, the half, or some simple proportion of the original
movement and consequent volume. This is chemical combination. It is directly
an affair of volume, and only indirectly connected with weight. Combining
weights are different, because the densities, atomic and molecular, are different.
The volume of combination is uniform, but the fluids measured vary in density.
Ttis fixed combining measure—the metron of simple substances —weighs 1 for
hydrogen, 16 for oxygen, and so on with the other * elements.”

To the preceding statements respecting atomic and molecular mobility, it re-
mains to beadded that the hypothesis admits of another expression. As in
theory of light we have the alternative hypotheses of emission and undalation,
80 in molecular mobility the motion may be assuned to reside either in u‘nnto
atoms and molecules, or in a fluid medium caused to undulate. A specia rate
of vibration or pulsation originally imparted to a portion of the fluid medium
enlivens that portion of matter with an individual existence, and constitutes it
a distinct substance or element.

With respect to the different states of gas, liqnid, and solid, it may be observed
that there is no real incompatibilitz with each other in these physical conditions.
They are often found together in the same substance. The fiquid and the solid
conditions supervene upon the us condition rather than superscdeit. Gay-
Lussac made the remarkable observation that the vapours emitted by ice and
water, both at 0° C., are of exactly equal tension. The passage from the liquid
to the solid state is not made apparent in the volatility of water. The liquid and
solid conditions do not appear as the extinction or suppression of the
condition, but someting superadded to that condition. e three conditions (or
constitutions) probably always co-exist in every liquid or solid substanse, but
one prodominates over the others. In the general properties of matter we have,
indeed, to include still further (1) the remarkable loss of elasticity in
tnder great pressure, which is distingnished by Mr. Faraday as the Caignard-
Latour state, after the name of its discoverer. and is now undergoing an inves-
tigation by Dr. Andrews, which may be expected to throw much light upon its
nature ; (2) the colloidal condition or coustitation, which intervenes between the
liquid and crystalline states, extending into both and affecting probably all kinds
of solid and liquid matter in a greater or less degree. ‘The predominance of a
certain physical state in a substunce appears to be a distinction of a kind with
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those distinctions ised in natural history as being produced in unequal de-| This

ent. Lijuefaction or soliditication may therefore not involve the suppres-
sion of either the atomic or the molecular movement, but only the restriction of
its range. The hypothesis of atomic movement has been elsewhere assumed,
irrespective of the gaseous condition, and is applied by Dr. Williamson to the
elucidation of a remarkable class of chemical reactions which have their seat in
2 mixed liquid. . .

Lastly, molecular or diffasive mobility has an obvious bearing upon the com-
munication of heat to by contact with lquid or solid surfaces. The im-
pact of the gaseous molecule, upon a surface possessing a different tempersture,

rs to be the condition for the transference of heat, or the heat movement,
from one to the other. The more rapid the molecular movent of the gas the
more frequent the contact, with consequent communication of heat. Hence,
probably, the great cooling power of hydrogen gas as compared with air or oxy-
gen. The gases named have the same specific heat for equal volumes ; but a hot
object placed in hydrogen is really fouched 3'8 times more frequently than it
would be if placed in air, and four times more frequently than it would be if
laced in an atmosphere of oxygen gas. Dalton had already ascribed this pecu-
iarity of hydrogen to the high “ mobility *’ of that gas. The same molecular
property of hydrogen recommends the tpxlication of that gas in the air-engine,
where the object is to alternately heat and cool a confined volume of gas with
rapidity.

RESULTS OF THE MAGNETIC OBSERVATIONS AT THE KEW
OBSERVATORY, FROM 1858 To 1862, INCLUSIVE.

By Muajor-GENERAL Epwarp Saping, F.R.S.

The first three sections of this paper are occupied by a discuseion of the Laws
of the Digturbances of the Magnetic Declination at Kew, derived from the
hotographic records of the Kew Observaiory between January 1, 1858, and
?)eoember 31, 1862. In the first section a symoptical table is given, showing the
direction and amount of the easterly and of the weeterly deflections of the
declination magnet at 24 equidistant epochs on each of 95 days of principal
disturbanoe oocurring in the years 1838 to 1862 inclusive. The deflections are
measured from the normals of the same month and hour, computed from the
undisturbed positions at the same cKoohu on the 1825 days oom,i‘rised in the five
ears since the commencement of the photo{nphic records. The phenomenal
ws of the disturbances on the 95 days are then investigated, and are compared
with the corresponding laws derived from a far larger number of observations in
the same years, taken out by the well-known process employed by the author in
the reduction of the observations of the volonial magnetio observatories. The
result is shown to be that, so far as the laws of disturbances are concerned, the
two p farnigh tual confirmation—the laws being approximately
the same whether they are derived from the whole body of the hourly positions,
or from that portion only which inclades 95 days (oron an average 19 days in
each year) which were specially affected by disturbance,—but that, for the purpose
of eliminating the cffects of the disturbances in the subsequent investigation of
the secular, periodical, and other minor magnetic variations, the procees of
elimination introduced by the author and employed by him for several years past
in the reduction of the ial observations has the advantage of separating
from the whole body of the observations a far greater portion of the distarbing
influence than would be gained by the simple omission of the observations on
the 95 days. The laws of the disturbance-dirnal variation, thus found to be
approximately the same whether obtained from the narrower or from the wider
basis of investigation, arve then stated, and are compared with the results of
similar investigations recorded in the author’s previous publicati the point
of accordance or of difference being severally discussed in the third section.

The fourth section contains Tables of the * Diurnal Inequality,” and of the
“ Solar-dinrnal Variation ” at Kew, showing the mean values at each hourand in
each month. The “ Diurnal Inequality”’ is explained as consisting of two

rincipal constituents, viz. the “ Disturbanoce-diurnal Variation,” and the “ Solar-
g.inmal Variation.” It is obtained for each month by taking the differences
between the mean positions of the magnet at each of the 24 hours, in the month,
and the mean position in the month itself (viz. the mean of all the days and all
the hours)—no omission whatsoever being made of disturbed observations.

The * Solar-diurnal Variation” is obtained by a similar process, after the
separation and omission of all the observations which differed by a certain small
and constant value from the normals of the same month and hour. By this

rocess the effects of the ¢ Casual and Transitory changes” are in a very great
Segree eliminated, and a very close npsroximation is obtained to the systematic
diurnal action of the sun upon the direction of the horizontal magnet, apart
from the effects of disturbances. The solar-dinrnal variation thus obtai at
Kew is compared with results similarly obtained at six other stations, viz. three
stations in the interior of the two great northern continents, one equatorial
station, and two stations in the middle latitudes of the southern hemisphere—
thus generalizing upon a very extensive scale the action of the sun in producing
the phenomena under notice. Lo

Tge fifth section is occupied by a similar generalization of the facts which
placed in evidence the existence of a semi | inequality in the solar-diurnal
variation, having its epochs coincident, or very nearly so, with the sun’s p e

of the equator, and de;»endent consequently on the earth’s position in its orbit.
The sun’s action in pr ing this semi 1 inequality is shown to be charac-
teristically different from that which is manifested in the solar-diurnal variation
itself, pointing apparently to a difference in the mode of the sun’s action in the
two cases.

The sixth section: contains a tabular view of the “ Lunar-diurnal Variation”
at Kew, in each of the five years durini which the photographic record has
been maintained there; this 1s followed by a comparison with similar results
at other stations on the globe, and a statement of the principal points of agree-
ment or of difference which are shown thereby. :

paper is a continuation of the preceeding one. It oonsists two of sections,
the seventh and eighth, In the seventh section the author dis the 1
change and annual variation of the declination ; and in the eighth scction, the
annual variation or semi-annual inequality of the inclination and of the horiz-
ontal and total magnetic force.

Seventh Section.—The position of the horizontal magnet at 24 equidistant
epoohs in the day, tabulated from the photograms of the Kew declinowmeter,
with the omission of the disturbed observations, as described in the former
paper, are grouped in weekly means, forming 62 mean values, corresponding to
the number of weeks in the year. A table is given of these weekly values,
ocomprehending, in five ool the five years from January 1858 to mber
1862, inclusive, and from these a sixth column is formed, representing the mean
declination in each of the 52 weeks of a mean or typical year, corresponding in
this instance to the year 1860. The mean declination obtained from all the
weekly results in the five years, and corresponding to its middle epoch July 1,
1860, is 21° 39’ 18'1” ; and from a comparison of the mean declinations corres-
ponding to July 1 in the columns which severally present the weekly values in
the years from 1858 to 1862 inclusive, the mean value of the secular change
corresponding to the period cowmprised in the table is deduced. A proportional
part of the secular change is then applied with its appropriate sign to each of
the weekly values in the mean or typical yenr. These should all correspond
with the mean declination of the whole I'able (viz. 21° 39’ 18'1”), or should
exhibit only such small and unsystematic differences as might rensonably be
ascribed to casual errors. The final column of the Table contains these differ-
ences, in which it is at once seen that they divide themselves into two distinct
categories, distinguished by the minus sign in the semi-annual period from March
21 to September 21, and by the -+ sign from Sept. 21 to March 21. Hence the
author infers the existence of a variation in the declination at Kew having aa
annual period, and consisting of a semiannual inequality with epochs coincident,
or nearly so, with the sun’s passage of the equator—the inagnet being deflected
towards the east when the sun is north, and towards the west when he is south
of the equator. The amount of the semiannual ginequality, as shown by the
table, averages — 28°93"’ in the weeks from, March 21 to September 21,
and + 299” in those from September to March. The whole amount of the
variation at Kew is therefore 68'°85.

The result thus obtained from the observations at Kew is compared with the
result of an investigation of the corresponding phenomena at Hobarton in the
Southern hemisphere, obtained from hourly observations of the declination
during five years, commencing in October 1843, and terminating in September
1848. The observations themselves are published in the 2nd and 3rd volumes of
the Hobarton Observations, aud are treated, for the purposes of this paper, pre-
cisely in the same way as those of the Kew Observatory, forming a table strictly
analagous to the one, previously described, at Kew. The final column of the
Hobarton Tatle exhibits the differences, in each of the 52 weeks of the typical
year, from the mean decliaation derived from the whole of the observations in
the five years. The + and — signs in this column attest in as striking a
manner as do those at Kew, the existence at Hcbarton of a semi-annual ine.
quality of which the epochs ocoincide, or very nearly so, with the sun’s passage
of the equator: the direction of the deflection is the same as at Kew, viz., of the
north end of the magnet towards the east when the sun is north of the equator,
and to the west when he is sonth of the equator. The amount of the deflection
in the first-named semiannual period is, on the average, 19'1” in each week:
and in the opposite semiannual period 18" ; making together an annual varia-
tion of 88'1”.

The author then refers to the result of a siinilar investigation of the pheno-
mens at St. Helena in the equatorial zone, the particulars of which have been
already published in the 2nd volume of the St. Helena Observations. The
result, derived from cight years of observation, of which five years were hourly,
evidences at that station, also the existence of a semi-annual inequaiity with spochs
ocoinciding, or nearly s, with the i the deflecti being also in the
same directions as those at Kew and ]—loburton, viz., to the east when the sun is
north, and to the west when he is south, of the equator. The amount of the
annual variation thus produced is less at 8t. Helena than at either Kew or
Hobarton—the semiannual difference beingahout 7”/, and the annual variation 14,

The author remarks that the difference in the amount of deflection at the
three stations may, in part at least, be occasioned by the difference in amount of
the antagonistic force of the earth’s magnetism, tending to retain the magnet in
its mean position in opposition to all disturbing causes. The antagonistic force,
viz. the horizontal component of the earth’s magnetic force, is approximately
56 (in British units) at St. Helena, 4'5 at Hobarton, and 3'8 at Kew.

In a note appended subsequently to the delivery of this paper, viz. on June 19,
1863, the anthor refers to a similar invegtigation of the E enomena at the Cape
of Good Hope, publishel in 1851, in the 1st volume of the magnetical observa-
tions at that station. The volume contains the fortnightly means of the de-
clination from July 1842 to July 1848, corrected for lar change, and collected
in Table 1I1., page 5, of that volume. The differences of the declination in each
fortnight, so corrected, for the menn declination of the whole period, are shown
in its final column. The mean of the thirteen fortnights (in the four years)
between March 26 and Sept. 23, is 0”4 more easterly, and of the thirteen fort-
nights between Sept. 24 and March 25, 0”4 more scesterly than the mean value
—showing an annual variation of 0”8 (or 48”), or a semiannual inequality
averaging 34" to the east in the thirteen fortnights from March 286 to Sept. 23,
and 24’/ to the west in the thirteen fortnights from Sept. 24 to March 23. This
is in accordance with the conclusions at all the other stations at which the

henomena have been subjected to a suitable investigation. The antagonistic
Eorizontal component of the earth’s magnetism is approximately 4°5.

Eighth Section.—In the eighth section the author examines the evidence which
the monthly determinations of the dip and of the horizontal component of the
magnetic force at Kew afford of the existence of a semi-annual inequality in the
absolute values of the dip and cf the total magnetic force.  The results of the
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monthly determinations from April 1857 to March 1863 are exhibited in two
tables, one appropriated to the dip, and the other to the horizontal force. The
whole series of the determinatious of the horizontal force were made with the
same unifiilar magnetometer and the same collimator magnet thronghont, and
also by the same observer, Mr. Chambers, one of the assistants at the Kew
Observatory. In the monthly determinations of the dip from April 1857 to
September 1860, twelve different circles, and their twenty-four needles, were
occasionally minployed, the mean of all the observations in each month being
taken as the mean result in that month. There were also several observers in
this part of the series, chiefly four. In the months from October 1860 to March
1868, one circle with its two needles were the sole instruments, and Mr. Chambers
the sole observer. 'T'he probable error of a single monthly determination of the
dip in the first part of the series, when several instruments and several observers
were employed, is stated to be + 07°69; and in the second part of the series, ob-

tained by a single circle and the same observer throughout, the probable error is
+ /75 ; whence it is inferrcd that the greater number of partial results which

contributed to produce the monthly mean in the earlier period more than coun-
terbalanced the diversities which might have been occasioned by the peculiarities
of the different observers and of the different instruments. 1he probable error
of a single monthly determination of the dip, after the application of the cor-
rections for secular changeand annual variation, is stated to be + 0”71, and of a
single monthly determination of the horizontal force derived from the 72 monthly
determinations + "0024.

The results of the monthly determination at Kew, as bearing npon the ques-
tion of annual variation, may be briefly stated as follows :—1st. The dip is sub-
ject to an annual variation, which, on the average of the six years, amounts to
1353 isting of a semi 1 inequality with epochs coinciding, or very
nearly so, with the equinoxes; the mean dip being on the average 0’°65 lower
than its annual mean value in the six months from April to September, and
0”7 higher than its annual mean value in the six months from October to March.
2nd. That the horizontal force is subject to a semi-annual inequality having the
same epochs—being on the average ‘0013 higher than its annual mean in each of
the six months from April to September, aud “0013 lower than its annual mean
in each of the months from October to March. 3rd. That, combining the results
of the dip and horizontal force, the total terrestrial magnetic force 18 expressed
in British units by 10'3002 as its mean value in the mnonths from April to
September, and by 10°30347 in the months from October to March,—there being
thus a difference of ‘00327, by which the intensity of the inaguetic force of the
earth is greater in the months when the sun is south of the equator than in the
months when he is north of the equator.

This lusion is pured with the results obtained in a corresponding
manner from the published observations of the Hobarton Observatory, viz., with
the monthly determinations of the horizonital force in the five years from
J ry 1846 to D ber 1830 iuclusive, and with those of the dip i.1 the ten
years from January 1841 to December 1850 inclusive. From these data the
conclusions are drawn, 1st, that at Hobarton the dip is subject to an annual
variation amounting to 1’18, consisting of a semiannual inequality with epochs
coinciding or nearly so with the equinoxes—the (south) dip being on the avera
07'39 less in the months from Apnl to September, and 0”69 greater in the montg:
from October to March than the mean annual value ; and 2ud, that the horizontal
force is subject to & similar semi-annual inequality, being "0007 lees than its
mean value in the months from April to September, and ‘0005 greater in the
months from ber to March ; and combining these two results, that the total
force at Hobarton is expressed in British units by 13:56882 in the months from
October to Marc!:, and by 13-55195 in the months from April to September ; the
difference, ‘01687, expresses the measure of the greater intensity of the earth’s
magnetic force when the sun is south than when he is north of the equator.

The author concludes this section of his investigations by drawing the atten-
tion of the Royal Society to this concurrent evidence, from the observations of
th e three observatories situated in parts of the globe so distant from each other,
of a semi-annual incquality having such strong features of resemblance in both
hemispheres, and remarks that it seems difficult to assign such effects to any
other than to a cosmical cause. The *inequalities” inay in themselves seem to
be small ; but judged of scientifically, i. e., in the proportion they bear to their
respective probable errors, they are large.

EXPERIMENTS MADE AT WATFORD ON THE VIBRATIONS OCCA-
SIONED BY RAILWAY TRAINS PASSING THROUGH A TUNNEL.

By Sie Jaxes Souvtir, LL.D,, F.R.S., MexBER OoF THE Boanp or VisiTors
oF THE RovaL OBSERVATORY, GREENWICH.

These experiments were made in quence of an attempt in 1846 to run a
line of railway through Greenwich Park, in what seemed to several competent
judges a dangerous proximity to the Royal Observatory.

It was abandoned, but (as Sir James South was informed) only for a time ; and
he thought it ri?ht to make some examination of the probable effects of such a
vicinity, especially as to the power of a tunnel in deadening the vibrations.

The Watford tunnel was chosen as the observing station, being, on the high
authority of Mr. Warburton, in ground very analagous to that on which the
Royal Observatory stands; and every facility for making observations was
afforded by the late Earl of Easex, through whose park and preserves this
tunnel passes. .

.As the chief inconvenicoce to be feared from the proposed railway was the
disturbance of the observations by reflection in mercury, it scemed best to take a
series of these uncer circurstances as nearly as possible resembling those which
might be expected at Greenwich, An Observatory was therefore erected, in
which a large and powerful transit-instrument was monnted, with all the atten-
tion to stability that could be given in a first-class Observatory; and it had

sufficiont azimutnal motion to enable the observer to follow the Pole-star in its
whole course; so that night or day (if clear), he could have the reflected image
of the star in the mercurial vessel, ready to testity against the tremors caused by
any train.

The distance of the vessel from the nearcst part of the tunuel was 302 yards,
that proposed for Greenwich being 286 yards. The length of the tunnel is 1812
yards ; its southern or London end is 643 yards from where the mercury was
placed, its northern or Tring end 1281 yards; and about 64 feet of chalk and
gravel lie above the brickwork of its crown. The author’s preparations were
not complete till December 1846, and then a continuance of cloudy weather in-
terfered with observation till January the 11th, 1847, when and on the following
nights he obtained results so decisive that he felt it his duty to communicate
them at once to the then first Lord of the Admiralty, the late Lord Auckland,
who was so satisfied with them that in a letter to Sir James, dated “ Admiralty,
Jan. 26, 1847,” he recorded the iinpression they had made on his mind in the
following terms :— Thay would be quite conclusive if the question of carrying
a tunnel through Greonwich Park were again to be agitated.” Sir James,
however, continued the work to the end of March.

With the ordinary disturbance to which an Observatory is liable (as wind,
carriages, or persons moving near it) the reflected image of a star breaks up into
a line of stars, perpendicular to the longest side of the mercury vessel. With
incrensed agitation, another line of stars perpendicular to the first nfpem'c, making
a cross. With still more the cross becomes a series of parallel lines of stars;
still more makes the image oscillate; and at last all becomes a confused
mass of nebulous light. The first of these (the line) is not injurious to one class
of observations; but the others ave, and therefore the second (the cross) was
taken as a measure of the beginning and end of injurions disturbance. Signal
shots were fired when a train passed the southern eutrance of the tuunel, and a
shaft 1162 yards from it. Hence the train’s volocity was obtained, and thence
its position at any given time.

Upwards of 230 observations are given in detail, and their most important
results are shown in a table, which contains the date, the distances at which the
cross of stars begins and ceases to be visible, those at which the series of parallel
lines is seen, the velocity in miles per hour, the weight of each engine, snd also
the length and weight of each train (when it could be identified).

This table proves that in all cases but one (which in fact is scarcely an excep-
tion) there is sufficient vibration to excite the cross at 670 yards, and that in
24 per cent. of the number it is seen beyond 1000, ite maximum being 117¢. At
the southern end such disturbances reach far beyond the tunnel, while at the
north they fall within it. From eom(raring them in the two cases, the author
infers that the train’s ngitation extends lateral?- as far when it is in the tunnel
as when in the open cutting. The amount of disturbance does not depend solely
ou the velocity and weight of the train, but also on other circumnstances, of
which’prolonged action and length of train arethe chief. In one instance,with only
a velocity of 11'4 miles, the cross was seen at 1110 yards—a proof that no regu-
lation of the spved in passing an Observatory at a distance of 800 or 400 yards
would be of any avail.

The system of parallel lines is only seen between lincs making angles of 45°
with the perpendicular to the rails, that is, at distances under 427 yards ; it scarcely
ever is produced unless the cross be visible beyond 1000 yards.

These forms are also produced by the reports of cannon of twelve ounces
calibre, at distances from 300 to 8000 yards; in the last case there is but a taint
trace of the cross. In all, the appearance is mnomentary, not lasting in nuy case
more than a second and a half. They are not produced by the roar of a two-
pound rocket fired 82 feet from the mercury, though very loud. When the
cannon were fired in the tunnel, where the perpendicular wmeets it, two sets of
tremors were seen—one, he believes, pro| through the ground, the other
through the air about a second later, the sound escaping probably through the
shafts. Attempts were made to substantiate or refute this hypothesis ; but the
difficulties of rapidly shifting and unshifting the coverings prepared for the pur-
pose were such us to compel him to relinquish them.

‘I'hese observations were veduced in 1847 ; but conceiving all danger to the
Royal Observatory was past, the author did uot think it necessury then to pro-
oeed with them. As, however, no Qbservatory can now be cunsidered secure
from railway injury, he wishes to make them public, in hopes that they may be
useful, not only to practical astronomy, but to some other departinents of science.
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INSTITUTION OF CIVIL ENGINEERS.

The Council of the Institution of Civil Engineers have awarded the fol-
lowing premiums for the session 1862-63 :—

1. A Telford Medal, and a Telford Premium, in books, to Johu Branton,
M. Inst. C.E, for his * Description of the Line of Works of the Scinde
Railway.”

2. A Telford Medal, and a Telford Premium, in books, to James Robert
Mosse, M. Inst. C.E., for his paper on “ American Timber Bridges.”

8. A Telford Medal, and a Telford Premium, in books, to Zerah Colburn,
for his paper on “ American.Iron Bridges.”

‘4. A Telford Medal, and a Telford Premium, in books, to Harrison
Hayter, M. Inst. C.E., for his paper on “ The Charing Cross Bridge.”

6. A Telford Premium, in books, to William Michael Peniston, M. Inst.
g.E., for his paper on * Public Works in Pernambuco, in the Empire of

razil.”

6. A Telford Premium, in books, to William Henry Preece, Assoc. Inst.
C.E,, for his paper “ On Railway Telegraphs, and the Application of Elec-
tricity to the Signalling and Working of ‘Irains.”
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7. A Telford Premium, in books, to Alexander Woodlands Makinson,
M. Inst. C.E., for his paper “ On some of the Internal Disturbing Forces of
Locomotive Engines.”

8. A Telford Premium, in books, to Daniel Miller, for his paper on
“Structures in the Sea, without Cofferdams,—with a Description of the
Works of the New Albert Harbour at Greerock.”

9. A Telford Premium, iu books, to Robert Crawford, Assoc. Inst. C.E.,
for his paper on “ The Railway System of Germany.”

10. A Telford Premiun, in books, to William Cudworth, M. Inst. C.E.,
for his paper on “ The Hownes Gill Viaduct, on the Stockton and Darling-
ton Railway.”

11. A Telford Premiuwm, in books, to James Grant Fraser, M. Inst. C.E.,
for his paper “ Description of the Lydgate and of the Buckhorn Weston
Railway Tunnels.”

12. A Watt Medal, and the Manby Premium, in books, to John Fernie,
Assoc. Inst. C.E.,, for his paper “On the Manufacture of Duplicate Machines
and Engines.”

The following are the subjects for premiums for the session 1863-6 6 : —

1. On the Decay of Materials in Tropical Climates, and the methods
employed for arresting and preventing it.

2. On the Theory of Metal and Timber Arches.

8. On the Theory and Details of Construction of Wrought Iron Girder
Bridges.

4. On Land.-slips, with the best means of preventing or arresting them,
with examples.

6. On the Pressure of Earth on Tunnels, and the conditions which limit
its amount.

6. On the Theory and Practice of Artesian Well-boring, and of sinking
large shafts, as now practised on the Continent.

7. On the result of contrivances for facilitating the Driving of Tunnels,
or Drifts in Rock.

8. On the Principles to be observed in Laying-out lines of Railway
through mountainous countries, with examples of their application in the
Alps, the Pyrenees, the Indian Ghauts, the Rocky Mountains of America,
and similar cases.

9. On the best means of preserving Railways in Alpine conuntries from
interruptions from snow.

10. On the result of recent experience in Iron Permanent Way.

11. On the Principles to be observed in the designing and arrungement
of Terminal and other Railway Stations, Repairing Shops, Engine Sljeds,
&c., with reference to the traffic and the rolling stock.

12. On Railway Ferries, or the Transmission of Railway Trains entire
across Rivers, Estuaries, &c.

13. On Locomotive Engines for ascending Steep Iuclines, specially when
in combination with sharp curves, on Railways.

14. On the Working of Locomotive Engines in Long Tunnels, with
frequent Stations.

15. Ou the Results of the Application of Giffard’s Injector to the Boilers
of Locomotive and other Engines,

16. On the Working Expenscs of Railways, and the inflnence on these
of the original design and construction.

17. On the hesults of a series of observations on the Flow of Water
from the Ground, in any large district ; with accurately recorded Rain-
Gauge Registries, in the same locality for a period of not less than twelve
months.

18. On the Constrnction of Catch-water Reservoirs in Mountain Dis-
tricts, for the supply of Towns, or for Manufacturing purposes.

19. Accounts of existing Water-works ; including the source of sapply,
a description of the different modes of collecting and filtering, the distri-
bution thronghout the streets of ‘Towns, aud the general practical results.

20. On the Best Means of Improving the Water Supply of the Me-
tropolis.

21)113 On the Structural Details, and the Results in Use, of Apparatus for
the Filtration of large volumnes of Water.

22. On the Drainage and Sewerage of large Towns; exemplified by ac-
coants of the systems at present pursued, with rogard to the level and
position of the outfall, the form, dimeusions, and materials of the sewers,
the prevention of emanations fromn them, the arrangements for connecting
the house drains with the public sewers, the best means of limiting the
contamination of river from the sewage discharged into them, and the
disposal of the sewage, whether in a liquid form, as irrigation, or in a fluid
form, as deodorisation. ‘

23. On the Results of the Employment of Steam Power on Canals, and
of other measures for the Improvement of Canals as a means of convey-
ance for heavy traffic. .

24, On Iron Paving, and a comparison of the Results attained by it,
and by stone block paving, &c.

25. A History of any Fresh Water Channel, Tidal River, or Estuary,—
accompanied by plans and longitudinal and cross sections,—including
notices of any works which may have been executed upon it, and of the

effects of the works; particularly of the relative value of Tidal and Fresh
Water, and of the effect of Enclosnres from the Tidal Area upon the
general regime, of Sluicing where applied to the improvement of the
entance or the removal of a Bar, and of Groynes, or Parallei Iraining
Walls. Also of Dredging, with a description of the Macbinery employed,
and the cost of raising and depositing the material.

26. On the Results of a Series of Observations, illustrative of the
modificutione which the tidal wave undergoes in its passage up and down
a river, or estuary.

27. On the Construction of Tidal, or other Dams, in a counstant, or
variuble depth of water; and on the use of wrought iron in their con-
struction.

29, On Graving Docks and mechanical arrangements having similar
objects, with the conditions determining their relative applicability in par-
ticular cases, as dependent on the rise of tide, the depth of water, and
other circumstances.

30. On the Arrangement aud Construction of Floating Landing Stages,
for passenger and other traffic, with existing examples.

31. On the different systems of Swing, Lifting, and other opening
Bridges, with existing examples.

82. On the Construction of Lighthouses, their Machinery, and Lighting
:‘ppnntus; with notices of methods in use for distinguishing the ditferent

ights.

88. On the Measure of Resistance to Steam Vessels at high Velocities.

34. On the results of the use of Tubular Boilers, and of Steam at an
increased pressure, with or without superheating, for Marine Engines,
noticing particularly the difference in weight and in speed, in proportion to
the Horse-power and the Tonnage.

85. On the relative advantages of the Principle of Expansion, as applied
in the Single long-stroke Cylinder Engine, in the Double Cylinder Engine,
and in the three Cylinder Engine; and on the adaptation of the two latter
to inarine purposes.

3G. On the Principles and Varieties of Construction of Blast Engines,
with British and Foreign exumples.

37. On thoe best description of Steam Fire Engines, and their power and
efficiency, as compared with ordinary hand Fire Engines.

88. On the construction of, and the comparative duty performed by,
modern Pumping Engines for raising Water, for the supply of Towns, or
for the Drainage of Mines; noticing, in the latter case, the depth and
length of the underground workings, the height of the surface above the
sea, the geological formation, the coutinguity of streams, &e.

39. On Turbines and other Water Motors of a similar character; and
their construction and performance, in comparison with Water-wheels.

40. On the present systems of Smelting Iron Ores ; and on the conver-
sion of cast-iron into the malleable state, and of the manufacture of iron
generally, comprising the distribution and management of Irou Works.

41. On the Manufacture of Iron for Rails and Wheel Tyres, hnving
special reference to the increased capability of resisting lamination an
abrasion ; and accounts of the Machinery required for rolling heavy Rails,
Shafts, and bars of Iron of large sectional area.

42. On the Manufacture of large Masses of Iron for the purpose of
Warfare, as Armour Plates, etc.

43. On the construction of Rifled and Breech-loading Artillery; and on
Initial Velocity, Range and Penetration of Rifled Projectiles, and the in-
fluence of Atmospheric Resistance.

44. On the use of Steel Bars and Platesin Engine-work, and Machinery
for Boilers and for Shipbuilding, as well as for Bridges.

45. On the use of Steel in the Construction of Locomotive Engines,
especially with reference to durability and the cost of repairs, in tyres and
cranked axles, as compared with Iron of acknowledged good quality.

46. On the Bessemer and other processes of Ste¢l-making; ou the
present state of the Steel Manufacture on the Continent of Europe ; and
0{: the employment of castings in Steel for Railway Wheels and other
objects.

'117. On the safe working strength of Iron and Steel, including the results
of experiments on the Elustic Limit of long bars of Iron, and on the rate
of decay by rusting, &c., and under prolouged strains.

48. On the Transmission of KElectrical Signals through Submarine
Cables.

49. On the present relative position of English and Continental
Engineoring Manufuctories, especially with reference to their comparative
positions in respect of the cost, and the charucter of the work pruduced.

50. Memoirs and accounts of the Works and Inveations of any of the
following Engineers :—Sir Hugh Middleton, Arthur Woolf, Jonathan
Hornblower, Richard Trevithick, William Murdoch (of Soho), Alexander
Nimmo, and John Rennie.

Original Papers, Reports, or designs, of these, or other eminent indi-
viduals, are particnlarly valuable for the Library of the Institution.

The competition fur Premiwns is not contined to Members, or Asso-
ciates of the Institution, but is equally open to all persons, whether
natives or foreigners.
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The Council will not consider themselves bound to award any Premium,
should the communication not be ‘of adequate merit, but they will award
more than one Premium, should there be several communications on the
same subject deserving the mark of distinction.

The commaunications must be forwarded, on or before the 1st of J: anuary,
1864, to the house of the Imstitution, No. 25, Great George street,
Westminster, S.W., where further information may be obtained.
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THE CHEMICAL SOCIETY.

ON SOME EFFECTS OF HEAT ON FLUIDS.
By W. R. Grovg, Esq., Q.C, F.RS, Erc.

The Eaper of M. Donny (Mémoires de U Académie Royale de Brurelles, 1843)
makes known the fact that in proportion as water is deprived of air, the character
of its ebullition changes, ming more and more abrupt, and boiling like
sulphuric acid with soubresauts, and that between each burst of vapour the
water reaches a temperature above its boiling point. To effect this, it is necessary
that the water be boiled in a tube with a narrow orifice, throngh which the
vapour issues ; if it be boiled in an open vessel, it continually re-absorbs air and
boils in the ordinary way.

. In my experiments on the décomposition of water by heat, I found that with
the oxy-hydrogen gas given off from ignited platinum plunged into water, there
was always a greater or less quantity of nitrogen mixed ; this I could never
-entirely get rid of, and I was thus led into a more careful examimation of the
phenomenon of boiling water, and set before myself this problem—what will be
the effect of heat on water mctly deprived of air or gas P

Two copper wires were p| parallel to each other through the neck of a
Florence flask, o as nearly to touch the bottom ; joining the lower ends of these
was a fine platinum wire, about 13in. long, and bent horizontally into & curve.
Distilled water which had been well boiled, and cooled under the receiver of an
air-pump, was Youred into this flask so as to fill about one-fourth of its capacity
It was then placed under the receiver of an air-pump, and one of the copper
wires brought in contact with a metallic plate covering the receiver, the other
bent backwards over the neck of the flask, and its end made to rest on the pump
plate. By this means, when the terminal wires from a voltaic battery were
made to touch, the one the upper and the other the lower plate, the platinum
wire would be heated, and the boiling continued indefinitely in the vacuum of a
very excellent air-pump. The effect was very curious; the water did not boil,
but at intervals a burst of vapour took place, dashing the water against the
sides of the flask, some escaping into the receiver. (There was a projection at
the central orifice of the pump plate to prevent this overflow getting into the
exhausting tubeg

After each sudden burst of vapour, the water became perfectly tranquil,
without a symptom of ebullition until the next burst took place. These sudden
bursts occurred at measured intervals, so nearly equal in time that, had it not
been for the escape from the flask, at each burst, of a certain portion of water,
the apparatus might have served as a timepiece.

I showed this experiment at one of my lectures at the time, as affording an
illustration of the action of the geysers, of which it seemed to me to afford a
rational explanation. Supposing a source of heat at a certain depth beneath the
earth’s surface, and subterranean wells whose only communication with the
air was a narrow tube, probably formed by the issue of vapour, the air, if any,
dissolved in the water of these wells would be expelled, and the boiling would
take place at intervals and by sudden bursts instead of in the ordinary way.

" This experiment, though instructive, did not definitely answer the guestion I
had proposed, as I could not of course ascertain whether there was some minute
residuum of gas which would form the nucleus for each ebullition, and I pro-
ceeded with others. A tube of glass, 5ft. long, and y%ths inch internal diameter,
was bent into a V shape; into one end a loop of platinum wire was hermetically
sealed with great care, and tllllz‘f)ortion of 1t in the interior of the tube was

latinised. When the tube been well washed, distilled water, which had
geen purged of air as before, was poured into it to the depth of 8 inches, and
the rest of the tube filled with olive oil; when the V was inverted, the open
end of the tube was placed in a vessel of olive oil, so that there would be
8in. of water resting on the platinum wire, separated from the external air by a
column of 4ft. 4in. of oil. The projecting exterminals of the platinmn wire
were now connected with the terminals of a voltaic battery and the water
heated ; some air was freed and ascended to the level of the tube—this was made
to escape by carefully inverting the tube 80 as not to let the oil mix with the
water, and the experiment continued. After a certain time the boiling assumed
a uniform character, not by such sudden bursts as in the Florence flask experi-
ment, but with larger and more distinct bursts of ebullition than in its first

ing.

’l'heg object of platinising the wire was to present more points for the ebullition,
and to prevent soubresauts as much as possible.

The experiment was continued for many hours, and in some titions of it
for days. After the boiling had assumed a uniform character, the progress of
the vapour was carefully watched, and as each burst of vapour condensed in the
oil, which was kept cool, it left a minute bead of gas, which ascended through
the oil to the bend of the tube: a bubble was formed here which did not
seem at all absorbed by the oil. This was analysed by a eudiometer, which I
will presently describe, and proved to be nitrogen. e beads of gas, when
viewed throngh a lens and micrometer scale at the same height in the tube,
appeared as nearly as may be of the same size. No bubble of vapour was con-
densed completely, or without leaving this residual bubble. The experiment

was frequently repeated, and continued until the water was so nearly boiled
away, that the oil, when disturbed by the boiling, nearly touched the platintm
wire ; here it was necessarily stopped.

To avoid any question ugout the boiling being by electrical means, similar
experiments were made with a tube, without a platinum wire, closed at its
extremity, and the boiling was produced by a spirit lamp. The effects were the
same, but the experiment was more difficult and imperfect, as the bursts of
vapour were more sudden, and the duration of the intervals more irregular.

e beads of gas were extremely minute, just visible to the naked eye. I
cannot find any record of their exact measure.

In these experiments there was no pure boiling of water, ¢.e., no rupture of
cohesion of the molecules of water itself, but the water was boiled, to use
M. Donny’s expression, by evaporation against a surface of gas.

It is hardly conceivable that air could penetrate through such a column of
oil, the more so as the oil did not perceptibly absorb the nitrogen freed by the
boiling water and resting in the bend of the tube; but, to meet this conjectural
difficulty, the following experiment was made. A tube, 1ft. long and £;ths inch
internal diameter, bent into a slight angle, had a bulb of #in. diameter blown on
it at the angle; this angle was about 3in. from one end and 9in. from the
other; a loop of platinum wire was sealed into the shorter leg, and the whole
tube and bulb filled with and immersed into mercury; water, distilled and

. purged of air as before, was allowed to fill the short leg, and by carefully

adjusting the inclination, the water could be boiled so as to allow bubbles to
ascend into the bulb and displace the mercury. The effect was the same as
with the oil experiment, no ebullition without leaving a bead of gas ; the gas
collected in the bulb, and was cut off by what may be termed a valve of mer-
cury, from the boiling water, then allowed to escape, and so on. The experiment
was continued for many days, and the bubbles analysed from time to time;
they proved, as before, to be nitrogen, and, as before, continued indefinitely.

A similar experiment was made without the platinum wire, and though, from
t}:e greater difficulties, the experiment was not so satisfactory, the result was
the same.

As the mercury of the common barometer will keep air out of its vacuum for
years, if not for centuries, there could be no absorption here from the external
atmosphere, and I think I am fairly entitled to conclude from the above experi-
ments,—which I believe went far beyond any that have been recorded,—that
no one has yet seen the phenomenon of pure water boiling, i.e., of the disruption
of the liquid particles of the oxy-hydrogen compound so as to produce vapour
which will, when condensed, become water, leaving no permanent gas. .Powbly,
in my experiment of the decomposition of water by ignited platinum, it may be
that the sudden application of intense heat, and in some quantity, so forces
asunder the molecules that, not having sufficient nitrogen dissolved to supply
them with a nucleus for evaporation, the integral molecules are severed, and
decomposition takes place. If-this be so, and it seems to me by no means a
far-fetched theory, there is probably no such thing as boiling, properly so called,
and the effect of heat on liquids in which there is no dissolved gas may be to
decompose them. ‘

Considerations such as these led me to try the effect of boiling on an elemen-
tary liquid, and bromine occurred as the most promising one to work upon. As
bromine could not be boiled in contact with water, oil, or mercury, the following
plan was ultimately devised. A tube, 4ft. long and #;ths inch ('imnm_r, had a
platinum loop sealed into one closed extremity ; bromine was poured into the
tube to the height of 4in.; the open end of the tube was then drawn out toa
fine point by the blow-pipe, leaving & small orifice; the bromine was then
heated by a spirit lamp ; and when all the air was expelled, and a jet of bromine
vapour issued from the point of the tube, it was sealed by the blow-pipe. There
was then, when the bromine vapour had condensed, a vacuum in the tube above
the bromine. The platinum loop was now heated by a voltaic battery and the
bromine boiled : this was continued for some time, care being taken that the
boiling should not be too violent. At the end of a certain period—from half-
an-honr to an hour—the platinum loop gave way, being corroded by the bromine:
the quantity of this had slightly decreased. On breaking off, under water, the
point of the tube, the water mounted and showed a notable guantity of per-
manent gas, which on analysis proved to be pure oxygen. As much as a quarter
of a cubic inch was collected at one experiment. The platinum wire, which had
severed at the middle, was covered with a slight black crust, which, suspecting
to be carbon, I ignited by a voltaic spark in oxygen in a small tube over lime
water ; it seemeg to give a slight opalescence to the liquid, but the quantity was
50 small that the experiment was not to be relied on. No definite change was
perceptible in the bromine; it seemed to be a little darker in colour and bad a
few black specks floating in it, which I judged to be minute portions of the
samehgiust which had formed on the platinum wire, and which had become

etached.

The experiment was repeated with chloride of iodine, and with the same
result, except that the quantity of oxygen was greater; I collected as much as
half a cubic inch in some experiments, from an equal quantity of chloride of
iodine, the platinnm wire, however, was more quickly acted on than with the
bromine, and the glass of the tube around it to some extent. Lo

Melted phosphorus was exposed to the heat of the voltaic disruptive discharge
by taking thmetween platinum points in a tube of phosphorus, similarly to
an experiment of Davy’s, but with better means of experimenting; a consider-
able quantity of phosphuretted hydrogen was given off, amounting in several
experniments to more than a cubic inch.

A similar experiment was made with melted sulphur and sulphuretted hy-
drogen given off, but not in such quantities as the phosphuretted hydrogen. I
tried in vain to carry on these experiments beyond a certain point; the sub-
stance became pasty, mixed with platinum from the ar, and from the difficulty
of working with the same freedom as when they were fresh, the glass tubes were
always broken after a certain time. Had I time for working on the subject now,
I should use the discharge from the Rhumkorf coil, which had not been invented
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at th:‘rriod of these experiments. At a subsequent period, when this discharge
was taken in the vacuous receiver of an air-pump from a metallic point to a
metallic ule containing phosphorus, a considerable yellow deposit lined the
receiver, which, on testing, turned out to be allotropic phosphorus. No gas is,
however, given off. I had an air-pump (described, Phil. Trans., 1852, p. 101)
which enabled me to detect very swmall quantities of gas, but I could get none.
It was in making these experiments that I first detected the striz in the
electric discharge, which have since become a subject of such interesting ob.
servations, which are seen, perhaps, more beautifully in this phosghoms vapouar
than in any other medium, and which cease, or become very feeble, where the
allotropic phosphorus is not prodaced. '

I tried also phosphorus highly heated by a burning glass in an ntmosghore of
nitrogen, but could eliminate no perceptible quantity of gas, though the phos-
phorus was changed into the allotropic form.

It is not difficult to understand why gas is not perceptibly eliminated in the
last two experiments; the effect is probably similar to that described in my
paper on “The Decomposition of Vgater by Heat,” where, when the arc or
electric spark is taken ir aquneous vapour, a minute bubble of oxyhydrogen gas
is freed and disseminated through the vapour, recombination being probabl
provenkdel:iy this dilation ; but, however long the experiment may be continu
no increased quantity of the gas is obtained, all beyond this minute quantity
being recombined. If, however, the bubble of gas be collected, by allowing the
vapour to cool, and then expelled, a fresh portion is decomposed, and so on.

So_with the phosphorus in the experiments in the air-pump and with the
burning glass, if any gas is liberated it is probably immediately recombined with
the phosphorus; possibly a minuto residuum might escape recombination, but
the circumstances of the experiment did not admit of this being collected, as
the gas was with the aqueous vapour.

‘When, on the other hand, the gas freed is immediately cut off from the source
olf) hea:,d as when the spark is taken in liquids, an indefinite quantity can be
obtained.

Decomposition and the elimination of gas may thus take place by the appli-
cation of intense heat to a point in a liquid, or also in gas or vapours; but in
the latter case it is more likely to be masked by the quantity of gas or vapour
through which it is disseminated.

I believe there sre very few gases in which some alteration does not take
f‘l_noe by the application of the intense heat of the voltaic arc or electric spark.

the arc be taken between platinum points in dry oxygen gu over mercury,
the gas diminishes indefinitely, until the mercary rises, and by reaching the
point where the aro takes place, puts an end to the experiment. I have caused
as much as a cubio inch of oxygen to disa) by this means. I at one time
thought this was due to the oxidation of the platinum, but the high heat renders
this 1mprobable, and the deposit formed on the interior of the glass tube in
which the experiment is made has all the properties of platinum-black ; so if the
spark from a Ruhmkorf coil be taken in the vapour of water for several days, a
E:rtion of gas is formed which is pure hydrogen, the oxygen freed heing pro-

bly changed into ozone and combined with the mercury or dissolved by the
water.

I have alluded to the endiometer by which I analysed the gases obtained in
these experiments ; it was formed simply of a tube of glass frequently not above
24 millemetres in diameter, with a loop of wire hermetically into one end,
the other having an open bell-mouth. By a platinum wire a small bubble of the
gas to be examined could be got up through water or mercury into the closed
end of the tube, and by the ngdition of a bubble of oxygen or hydrogen gas, a
very accurate analysis of very minute quantities of gas could be made; I have
analysed b{ this means quantities no larizr than a partridge-shot.

I need bardly allude to results on the compound liquids such as cils and
hydrocarbons, as the fact that permnent gas is given off in boiling such liquids
would not be unexpeoted ; but the above experimente seem to show that boiling
is by no means necessarily the phenomenon that has gemerally been supposed,
viz., & ion of coh in the molecules of a liquid from distension by heat.
I believe, from the close investigation I made into the subject, that (except
with the metals, on which there is no evidence) no one has seen the phenomenon
of pure boiling withoat permanent gas being freed, and that what is ordinarily
termed boiling arises from the extrication of a bubbla of permanent gas either
by chemical decomposition of the liquid, or by the separation of some gas
associated in minute quantity with the liquid, and from which human means
have hitherto failed to purge it. This bubble onoe extricated, the vapour of the
liquid expands it, or, to use the appropriate phrase of M. Donny,}the liquid
evaporates against the surface of the gas.

y experiments are, in a certain sense, the complement of his. He showed
that the temperature of the boiling point was raised in some proportion as water
was deprived of air, and that under such circumstances the boiling took place by
soubresants. I have, I trust, shown that when the vapour liberated by boiling
is allowed to condense, it does not altogether collapse into a liquid, but leaves a
residual bu!‘)::olo of permanent gas, and that at a certain point ,this evolation

es uniform, .

Boiling, then, is not the result of merely raising a liquid to a given tempera-
ture; it 18 something much more compl .

One might suppose that with a compound liquid the initial bubble by which
evaporation is enabled to take place might, if all foreign gas were or could be
extracted, be formed by decomfooition of the liquid, but this could not be the
case with an elementary liquid ; whence the oxigen from bromine or the hydro-
gen from phosphorus and sulphur? as with the nitrogen in water, it may be
that a minute portion of oxygen, hydrogen, or of water is inseparable fre
these substances, and that if boiled away to absolute dryness, a mimute portien
of gas would be left for each ebullition. .

ith water there scems :iesoint at which the temperature of ebullition and
the quantity of nitrogen yielded become uniform, though the latter is excessively

mmnute,

-reaction of the hydrogen on the air dissolved in the water.

The circumstances of the experiments with bromine, phosphorus, and sulphur
did not permit me to-push the experiment so far as was done with water ; but,
as far as it went, the result was similar.

‘When an intense heat, such as that from the electric spark or voltaic are, is
applied to rermanent gas, there are, in the greater number of cases, signs either
of chemical decomposition or of molecular change ; thus compound gases, such as
hydrocarbons, ammonia, the oxides of nitrogen, and many others, are decom-
posed. Phosphorus is vapour is reduced to allotropic phosphorus, oxygen to
ozone, which, according to present experience, may be viewed as allotropie
oxygen. There may be many cases where, as with aqueous vapour, a small por--
tion only is decomposed, and this may be so masked by the volume of undecom--

gas as to pe detection, if, for i , the vapour of water were in-
condensable, the factthat a portion of it is decomposed by the cleotric spark or
ignited platinum would not have been observed.

All these facts show that the effect of intense heat applied to liquids and
gases is far more complex, and presents greater interest to the chemist than has
generally been supposed. In far the greater number of cases, possibly in all,
it is not mere expansion into vapour which is produced by intense heat, but
there is a chemical or molecular change. Had circumstances itted I should
bave carried these experiments further and endeavoured to find an experimentum
crucis on the subject; there are difficulties with such substances as bromine
ghocphom, &c., anising from their action on the substances used to contain uui

eat them, which are not easy to vanquish, and those who may feel inclined to
repeat these experiments wilfﬁnd these difficulties ﬁreater than they appear
in narration ; but I do not think they are insuperable, and hope that, in the
hands of those who are fortunate enough to have time at their disposal, they
may be overcome.

To completely isolate a substance from the sarrounding air, and yet be able
to experiment on it, is far more difficalt than is generally supposed. The air-
pump is but a rade mode for sach experiments as are here detailed.

Caoutchouc joints are out of the question; even platinum wires carefully
sealed into glass, though, as far as I have been able to observe, forming a joint
which will not, allow gas to pass, yet it is one through which liquide will effoct.
a 1inssage, at all events when the wires are repeatedly heated.

n some experiments with the ignited platinum wire hermetically sealed into

a tube of glass, the end of the tube containing the platinum wire was placed
in a larger tube of oil, to lessen the risk of cracking the glass. After some days
experimenting, though the sealing remained perfect, a slight portion of carbon
was found in the interior liquid. This does not affeet the results of my ex-
periments, as I repeated them with glass tubes closed at the end and without
platinum wires, and also without the oil-bath ; but it shows how difficult it is
to exclude sources of error. When water has been deprived of air to the greatest
racticable extent it becomes very avid for air. The following experiment is an
instance of this: A single pair of the gas-battery, the liquid in which was cut
off from the external air by a greased glass stopper, having one tube filled with
water, the other with hydrogen, the platinised platinum plates in each of these
tubes were connected with a galvanometer, and a deflection took place from the
After a time the
deflection abated, and the needle returned to zero, all the oxygen of the air
baving beoome combined with the hydrogen. If mow the sbol:per were taken
out, a deflection of the galvanometric needle immediately took place, showing
that the air rapidly enters the water as water would a sponge.
chemical purity in the ingredients is a matter, for refined expernnents, almost
unattainable. The more delicate the test, the more some minute residual pro-
duct is detected ; it would seem (to put the proposition in a somewhat exaggerated
grrm) that in nature everything is to be found in anything if we carefully look

it.

I have indicated the above sources of error to show the close pursuit that is-
necessary when looking for these minute residual phenomena. Enough has, I
trust, been shown in the above experiments to lead to the conclusion that,
hitherto, simple boiling, in the sense of a liquid being expanded by heat into its
vapour without being decomposed or having permanent gas eliminated from it,
is a thing unknown. Whether such boiling can take place may be as
an open question, though I incline to think 1t cannot ; that if water, for instance,
could be absolutely deprived of nitrogen, it would not boil until some portion o
it was decomposed ; tﬁm: the physical severance of the molecules by heat is also
a chemical severance. If there be anything in this theoretic view, there is t

romise of important results on elementary liquids, if the difficulties to which I

ve alluded can be got over. .

The constant appearance of nitrogen in water, when boiled off out cf contaet
with the air almost to the Inst drop, is a matter well worth{ of investigation, I
will not speculate on what possible chemical connection there may be between
air and water; the prepondcrance of these two substances on the surface of our
planet, and the probability that nitrogen is not the inert diluent in respiration
that is generally sup) 5 might give rise to not irrational conjectures on some
unknown bond between air and water. Bat it would be rash to announce any
theory on such a subject ; better to test any guess one may make, by experiment,
than to mislead by theory without sufficient data, or to lessen the value of facts
by connecting them with erroneous hypotheses.

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.—We r
that, owing to the meetings of the Association commencing so late in the
month, we bave only been able to insert the President’s Address,—to whieb
very considerable interest is deservedly attached,—and two papers by Pro.
fessor Rankine. We purpose, however, giving in our next issue a selec-
tion of the most important of the papers read at the meetings of the several
sections.

Absolate -
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ON INDIAN RIVER STEAMERS.
By Mz. RoBerT LEYS.

In laying before you a few suggestions on Indian river navigation, I will
confine my remarks to the river Indus and its tributaries. 1t is at certain
seasons of the year shallow and tortuous, with a current of from 1} to 3
knots per hour, according to the season—having, like the Nile, periodical
inundations. At one place (Sukkur), where a rocky island divides the
stream, the current at the high season is from 8 to 9 knots, but this pass is
only about three-fourths of a rile in length. There is another peculiarity
of the Indus : its shifting channels. It often happens that where there is
8 or 9 feet water one week, in the following week there will not be as
many inches, The banks are also often swept away, taking with them
whole native villages, so that any system of buoying off the channel is
out of the question.

The navigntion is guided by native pilots, who know by the surface of
the water the channel to take; und they are often deceived, at times
getting into a cul de sac, when they must about ship and seek another
channel. As to the prospects of trade on the river 1 do not think there
can be a doubt, as a glance at the map of India will show that it runs
through a large tract of well-populated country. At about 500 miles
from its mouth it is joined by the Chunab and Sutlej, the Chunab being
again joined by the Jelum and Ravee, the Indus holding on its course
north until it penetrates the Himalaya mountains and enters Tibet.
However, it has not been navigated further north than Attock, and this
may be said to be the utmost point navigable. The principal towns are
Sukkur on the Indus, Moultan on thke Chunab, Liahore on the Ravee, and
Ferozpoor on the Sutlej, thus forming the Punjab, or country of the five
rivers.

Before describing the kind of vessels I would suggest for its navigation,
I will take a review of the vessels that have already been tried. Shortly
after the conquest of Scinde by Sir Charles Napier, the East India
Company, seeing the advantage of steam, had two small steamers built of
light draught. They were 80ft. long and 18ft. beam; their load draught
was 4ft., with engines of 50 nominal horse-power. This was a great step
from the native boats; but owing to their small power and deep draught
of water, they could only take Government stores and a few Government
passengers ; and, although the distance from Kurrachee to Moultan is only
about 800 miles, they generally took five weeks to reach the latter place.
The downward passage was accomplisbed in from seven to ten days. This
will even look a long time; but it must be remembered that they can
only steam in day-light, laying to at the bank at night, and taking their
fuel (wood) for the following day.

They bave gradually enlarged the size of the steamers as they built new
ones, until the last built, just before India was united to the British Crown,
were length 166ft., beamn 28ft., depth of hold 8ft., nominal horse-power 120,
their load draught 4ft. 6in. Now the great fault of these vessels was their
draught of water and the length of time on the passage, twenty days beiug
their average up passage; and at the high season of the river they could
not go through Sukkur Pass, their cargo being unshipjed below and trans-
ported in bullock carts to the upper side of the pass, and then put on
board another steamer.

The next move for navigating the Indus was by a joint-stock company,
with a patent for navigating shallow rivers. This wns a steamer with an
articulated train of barges, something like your mud barges on the Clyde,
only the bow of euch barge was fitted into the stern of the preceding one,
. which was part of a circle, and tied together with triangular draw-bars
working on ball-and-socket joints. The steamer was 200ft. long, 20ft.
beam, and 5ft. depth of hold. The first or joining barge was 40ft. long,
18ft. beam, and the same depth as the steamer. This barge was concave
at both ends, 80 s to join the convex stern of the steamer and convex bow
of the following barge. To complete the train, other four barges were
joined in a similar manner, 100ft. long, 18ft. beam, and 5ft. depth of hold,
the whole train being 640(t. long. The last barge was for passengers,
having a deck house 60ft. by 16ft. Her stern was spoon shaped, with a
rudder attached. The bow of the steamer was also of the spoon pattern.
The displacement of the steamer with engines and boilers was 185 tons,
and the mean draught was 2ft. 2}in. 'The joining barge displaced 18 tons,
draught of water 10jin.; each of the 100ft. barges displaced 39 tons,
draught 10in.; and the passenger barge displaced 63 tons, draught of
water 1ft. 4in. This was their displacement without any cargo. The
train was fitted with a great number of novelties, among which was a self-
acting telegraph, to indicate to the stecrsmen of the other barges what
direction the bow of the steamer was taking, the steamer, as it were, acting
a8 a bow rudder to the rest of the train. On the steamer’s bow was
Placed a frame with thirty lanterns, to throw a blaze of light ahead, to
enable them to proceed in the darkest night. The paddle-wheels were 6in.
below the keel, that they might be used as crawlers when the train had not
water to float in, having supplementary engine, fitted with wheel gearing,
to reduce the speed when crawling.

The last barge of the train was fitted with a drop pile. This was to pin
the tail of the train if the bow should get aground when going with the
stream, and prevent the doutling up of the train. None of these novel-
ties were of much service. Once at Ghizree the steamer was crawled off
with six inches less water than her draught, but the bottom was a stiff
clay. At another timein Kurracbee harbour, where the bottom was sand,
they just dug a hole in the sand without moving the vessel. The drop pile
« was once tried, but although it was an elm log 14in. square, it snapped
across like a carrot.

A number of experimental trials were made at a measured distance of
3850 yards in Kurrachee harbour, the mean results of which were as fol-
lows :—With steamer alone, loaded to a mean draught of 3ft., the speed
attained, with an indicated horse power of 27358, was 9'374 English miles.
Her immersed midship section was 58 square feet. This was a very poor
result, but from her block stern and formation of the bow little else counld
be expected. The next trial was with the 40ft. and one of the 100ft.
barges connected, loaded to 2ft. 10in. With this a speed of 7:19 English
miles was attained, the indicated power being 302-79 horse-power, the
immersed section of steamer being the same as on the formner trial, the
length of steamer and barges 340ft. Another 100ft. barge was connected,
and the speed was reduced to 575 English miles, indicated power 332 horse
power. Another 100ft. barge was connected, thus making the length of
train 540ft. The speed was reduced to 4-33 English miles. The slip of
the wheel on this trial was 51 per cent. I may mention that the engines
were high pressure, and the stenm carried on these trials was from 90 to
110 lbs.

After these trials, the train of steamer, 40ft. barge, and 100ft. barge,
made an attempt to ascend the Indus, but although the patentee was on
board, with a crew of thirty-two Europeans and forty-two natives, it was
twenty-three days in making 420 miles. It was found quite unmanage-
able in the currents, oftener in a zig-zag than in a straight line, first on
the one bank then on the opposite. A second attempt was made, which
was equally unsuccessful.

After this failure, alterations were made in the steering gear, and a
number of trials made in the harbour with no better result as to speed,—
although the steering was rather improved. The train again started for the
river, but before it waswell out of the harbour oneof thearms of the draw-bar
broke, and the barges doubled round on the steamer, breaking in the stern
and after compartment, when the steamer filled and sank in twenty-four
feet water, the crew getting on to the barges. No lives were lost. Thus
ended the train system, for a time at least, although a second train was
ready for launching.

The steamer of this second train had now her block stern cut off, and
lengthened 20ft., with a pretty fine after run: the barges got bows and
sterns put to them to suit them for being lashed alongside the steamer, or
towed astern, as might be wanted. This steamer started for Moultan with
one barge 140 feet long, going through Sukkur Pass at the height of the
inundations, and reached Moultan in twenty-five days. This was a poor
result, but it was only making the best of a bad job. Since then she has
taken two barges and made the passage pretty regularly.

The next move for navigating the Indus was with steamers and railway
combined—the Scinde Railway and Indus Flotilla.

The Scinde railway starts from the Island of Keamaree, which forms the
east side of the harbour of Kurrachee, and has its terminus at Kottree, on
the banks of the Indus, about 130 miles from its mouth. This line is 110
miles long, and makes a very considerable saving in distance, but much
more in time ; the shortest water route to Kottree being 230 miles, but
can only be used about seven months in the year, the N.W. monsoons
causing a heavy surf all along that coast from April to September. The
other water passage is by the creeks, which are very tortuous, and the
distance to Kottree by them is computed at about 400 miles.

The Indus Flotilla Company had a steamer built on the Thames by a
celebrated builder, and tried on that river. Her dimensions were, length
200ft., beam 38ft, and depth of hold 8ft. She was propelled by a
condensing three-cylinder oscillatiug engine, two of the cylinders being
below and the third above the deck. At her trial on the Thames she at-
tained a speed of 13 miles per honr, with 688 indicated horse-power ; her
draught of water was 1ft. 1lin., and her immersed midship section 70R.
This was no great result, but it exceeded anything she ever did in India.
Whether that her boilers where not snited for wood fuel, or that the heavy
teak decks and stringers fitted into her in India, was the cause of her falling
off, I do not pretend to say : it might be both combined ; but the fact was
she did not make over 10 miles an hour in still water when tried in India.
She was very unfortunate, breaking one of her piston-rods and smashing a
cylinder. There were other six steamers built from this model one, and
from the last accounts only one of them had been tried. The results were
so unfavourable that not one of them was taken off the contractor’s hands
after being put up in Kurrachee, the company having purchased some of
the boats belonging to the East India Company, and are carrying on their
trade with them.

This is pretty nearly what has been done in navigating the Indus. To
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know the rocks that others struck on was my reason for dwelling so long
on what has heen done already. It is a great part of the battle to know
the dangers ahead.

I will now lay before you what sort of vessels I think would suit that or
similar rivers. Light draught is of the utmost importance, combined with
strength and moderate speed. To secure the first two gualities, steel or
homogenons metal should be used in the plates, frames, decks, and beams,
and from the late improvements in the manufacture of the latter metal,
it would not be much more expense, taking into account its smaller
scantling for equal strength compared with iron ; and farther to strengthen
the steamer longitudinally, two bulkheads to run from bow to stern about
6ft. from her sides, also to be divided into five compartments by thwart
bulkheads above the longitudinal bulkheads, two trusses rising about 8ft.
above the deck at midship, with stancheons spaced about 10ft. apart; the
trusses to be of the T section, and the stancheouns tubes for lightness. For
the third qualifications, high-pressure engines and boilers of the locomotive
class, using steel for piston-rods, connecting rods, and valve gear, and bomo-
genous metal in the framing, shafts, and cranks, cast iron only being used for
the cylinders and valve casing ; in fact, wherever the superior metal can be
used it should be adopted.

The description of vessels would be a steamer with two barges lashed
alongside, or in going throngh the creeks or narrows to be towed astern.
Dimensions for steamers to be, length 240ft., beam 30ft., and depth of hold
5ft., with a co-efficient of fineness at 3ft. draught of “72. This will look
full, but it must be remembered that it was nearly all taken from
the two ends, the body of the vessel for about two-thirds her length being
nearly a square box.

The barges to be, length 150ft., beam 22f%., and depth of hold 5ft., co-
efficient of fineness *75, divided into three compartments with thwart
bulkheads. The decks to be of the same material as the vessel.

A steamer of the above dimensions would displace at 3ft. draught 432
tons. The hull and fittings I calculate would be 185 tons ; engines, boilers,
and water, 110 tons ; this would leave for cargo and fuel 137 tons, allowing
37 tons for fuel, which would be ample for her longest run between stations.
This would leave 100 touns for dead weight cargo of steamer.

Each barge would displace 206 tons at 3ft. draught. Weight of each
56 tons, leaving 150 tons for cargo to each barge. This gives for steamer
and two barges 400 tons of cargo, which, at the present rate of freight,
1d. per ton per mile for up freight, and id. per ton per mile for down
freight, shculd leave a very good return upon the capital laid out, after
clearing working expenses.

I am quite aware that fnllness increases the weight of the vessel herself,
and tends to diminish the speed; but I wish to make her an owner’s
vessel, to carry a fair load upon the least draught of water. Now, I
think you will agree with me that fullness has something to do in this
respect, and as I do not think it advisible to make her longer for handi-
ness in working in the river, the only other resource would be giving her
more beam. This, I think, wonld increase the resistance as much as a
little fullness in the vessel herself. Further, she is finer than any of the
steamers on the river when I left. I believe the Oriental Inland Steam
Navigation Company got one or two boats on the model of your Clyde river
steamers; but what was the oonsequence ? they drew 4ft. 6in., and were
therefore useless for a part of the year. Light draught and to carry a
fair cargo is indispensable. Speed, such as your Rothesay boats, is not
wanted ; 11 or 12 miles an hour would be ample, and with 600 indicated
horse power, I think would be realised ensily, even taking into account the
fallness.

The boats of the Government, with very bluff bows, and 1§ft. more
draught of water, the midships immersed area being 126ft. for steamer
and barge, made 8 miles an hour with about 400 indicated horse power.
I am taking the indicated horse-power at 21 times the nominal, and I am
sure they did not exceed, if they came up to that; and again the Sutlej,
the altered train steamer, with one barge, went through Sukkur Pass at
the height of the inundation, the current at the time said to be 8 miles,
and the speed of the vessel 1 miles per hour. Now, I have uniformly
found that a steamer will go in still water more than the carrent and
speed of ship added together. Some allowance must be made for shallow
water; but the Indus is neither a shallow nor a narrow river generally :
in some parts it is both, though not at the same place, and of course you
must have vessels to pass these parts.

The expense of such a class of steamers would be about £450 per voyage
for fuel, wages, and stores. The fuel is the heavy item, and as the demand
for wood increases, there is no doubt the price will also rise; but as coal
has been found in Scinde and also in the Punjab, that will soon become
the fuel to be used. English coal might be used for the lower stations of
the river, but to transport it to the upper stations woald be very expensive,
at least £7 per ton for the upper stations before being put on board the
steamers. You must not understand that I think that one steamer and
barges would be a profitable investment. The expense of management,
agencies, and fuel stations would be too heavy ; these would be the same

whether there was one or a dozen of steamers sailing from each end weekly,
or at least once in ten days ; for this, four or six steamers and barges would
be wanted.

The trade of the river is in a transition state, increasing every year to
a large extent. The principal up freight is general merchandise, piece
goods, beer, and metals ; the down freight is raw and manufactured silks,
wool, indigo, and various kinds of oil seeds, to which I hope soon will be
added cotton.

The nger traffic is mostly native, and though not yet so numerous
as on the Clyde in the summer time, it has increased greatly, and will
continue to increase as facilities are afforded them, for they are a very
migratory race. Cabin accommodation is not required to any large ex-
tent: the natives are all deck passeugers, and even the few Europeans
that travel prefer what is called a first-class deck passage. This simply
means o be victualled in the cabin and sleep on deck.

No bulwarks are required for the steamers or barges, but a light railand
netting, with awning stancheons fitted for double awnings, with a space
between the awnings of about 18in.; the lower awning to have hanging
curtains all round.

The engines, as I formerly stated, should be high-pressure of the sim-
plest construction. I think diagonal cylinders of about 26in. diameter
and 5ft. stroke, working steam at 1001bs. per square inch, and cutting off
at half-stroke, with a piston speed of 350ft. per minnte, would be a
suitable size ; and although they take up a large space in the vessel, they
distribute the strain to an equal extent. As the water of the Indus is
very muddy, a filter is indispensable for the feed water. One placed in
the bilge of the vessel, with a steam-pipe attached to reverse the current
at pleasure, and clean it out, would be suitable.

The boilers to be of the locomotive class, suitable for wood fael; the
furnace doors large, Scinde wood being in crooked billets, generally
supplied in from 8 to 4ft. lengths. The funnel to have a spark catcher
similar to those on the American locomotives ; the ash pans to be used as
feed heaters, with satety valve ¢ ted to each.

)

REVIEWS AND NOTICES OF NEW BOOKS.

A Course of Geometrical Drawing.—Part I., revised edition, containing
tical Geometry, including the use of Drawing instruments, the Construc-
tion and use of Scales, Orthographic Projection and elementary descriptive
Geometry. Part II., containing Orthographic, Geometric, and Perspective
Projection, inclading th:dprinciplu of shading and the practice of making
finished drawings, designed as a text-book for the use of candidat::‘smparing
in Geometrical wing for the different Public Examinations,
the wants of the Engineer, the Architect, and the Builder, &o.
Bixxs, M.C.P. Loudon: John Weale.

Mr. Binns has published, in a single volume, the two little treatises issued by
him as aids to the student in Geometrical Drawing. The result is highly
satisfactory, for the author has succeeded thoroughly in producing s text-book,
which, for practical utility and simplicity, is not excelled by any work of the
kind, either in the Englisi or French languages, addressed to the classes for
whom the present volume is intended.

The first part is written and arranged in a style suited to beginners, the
second part to the more advanced students. The collection of problems is large,
and the selection excellent. Mr. Binns’s book deserves to be extensively known
and patronised.

to meet
By W.S8.

Book-keeping, its Use and Necessity ; with Hints for the Tyro in the Govern-
ment in ?ublic Official Life. By J. T. Wuzi{ 8vo., 1s.: London: the
Author.

‘We confess to knowing but little of the science of commercial book-keeping ;
but Mr. Ward has strung together eleven short essays in the form of *letters
on book-keeﬁi ,”” containing some admirable hints, which would, if read and
attended to by book-keepers and others engaged in counting house duties, result
in advantage to themselves and their employers.

A Record of the Progress of Modern

; oomprising Civil, Mechanical,
Marine, Hydraulic, Railway,

Fonginoering
Bridge, and other Engincering works. Edited by
Wx. HumBeg, Assoc. Inst. C.E,, and Member Inst. M.E. Imperial 4to.

Plates. London: E. and F. N. Spon. Parts 6, 7, and 8.

‘We must confess our satisfaction at the great improvement effected Ly Mr.
Humber, during the progress through the press of this important work. As a
portefeuille of examples of works of railway engineering construction its prac-
tical value is now becoming more perfectly developed.

Thus far Mr. Humber has chiefly, if not entirely, confined himself to recording
the progress of that branch of modern engineering which is connected with the
construction of railways, at home and abroad ; and some really admirable illus-
trations have been given, more particularly in the later parts. As the publica-
tiou of the work progresses—like good wine—it improves. The plates are all of
large size, and the illustrations are drawn to scales sufficiently extensive for
reproduction by the practical man who may require to adapt to his own use any
of those public works which have been selected for publication by Mr. Humber.
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Correspondence.— Notices to Correspondents.

[Tnz ARTIZAN,
Sept. 1, 1863,

CORRESPONDENCE.

We cannot hold ourselves responsible for the opinions of our Correspondests.

To the Editor of THE ARTIZAK.

81r,—1I read with interest the remarks of your correspondent Mr. Grier ;¥ and
feel that his experiment on the said law of motion, though bringing no result,
* is still useful to a teacher, or learner, as another illustration of the general truth.
I take the liberty of forwarding the accompanying short paper, not as contain-
ing anything new, but as expressing, in a sim];ler form than I bave seen it
elsewhere put, this important truth of science. With respect to the cube theory,
a principle so useful and so true in practice, saying nothing of its reoo%nition by
such respectable authority, cannot be sammarily disposeg of as a clumsy ap-
proximation to the imperfection of mechanical appliances, but must be met by
careful enquiry and examination, the only certain way to improvement.
By the said law of motion, let P be a pressure exerted on a body whose mass
is M, and P’ another pressure on the same body, then,
moving force of —_ . moving force of ; PP

M

Now, if P’ equal any multiple of P, say 2 P, and the law is expressed in the
way your correspondent states it, we get something like following :—

To move a body mass, M, through a given space, if we wish to double the
velocity, we must double the pressure.

But the given space will be passed over in half the time as before, and, there-
fore, if the motion be continued as long as at first, double the space will have to
be passed over. And taking the case of resistance to motion in a fluid, double
the number of particles will have to be displaced, thus requiring double the
power while each particle also requires twice as much power to move it as before,
whence, the ratio of the resistances will be as 12 : 2. And for any value as P
of ¥, the ratio will be as 12 : 22,

I am, Sir, your obedient servant,

Portses. August 23, 1863. H.W.G.

Ohituary,

—

THE LATE MR. JOSHUA FIELD, F.R.S.

Tt is with great regret we have to announce the death of Mr. Joshua
Field, of the firm of Messrs. Maudslay, Sons, and Field.

This eminent engineer was born in the year 1787, and died after a few
weeks’ illness at his residence, Balbam Hill House, Surrey, on Monday,
11th ult. It Las fallen to the lot of few men to have been engaged for so
many years in the active pursuit of mechanical engineering, or to have
attained to so distinguished a position as Mr. Field occupied in his profes-
sion, which be may be said to have reached by the momentum of nataral
talent, multiplied by untiring industry.

He was selected when still a young man by the late Henry Maudslay,
to co-operate in bringing mechanical tools to the precision which laid the
foundation of that excellence of workmanship, which is now so distin-
guished a characteristic of English engineering. In marine engines and
boilers he was especially successful. The impetus given to steam naviga-
tion in 1888, by attention to detail in design and high standard of work-
manship in execution of the machinery of the Great Western steamship,
was surprising, and laid the foundation of the high reputation enjoyed by
his firm in that important department of engineering. In nearly all other
branches he was equally successful, and was consulted as a safe authority
by many eminent men.

His public character, however, was eclipsed by the virtues of his private
life, of which we will only remark that kind aud modesty of deport-
ment, open-hearted liberality, a cheerful and happy disposition, were com-
bined with a sincere but unobtrusive piety.

s remains were accompanied to Norwood Cemetery, on the 18th ult.,
by a large concourse of private and professional friends, including a large
number of workmen from the manufactory at Lambeth.

Mr. Field has left a widow, one daughter, and four sons, two of whom
were in partoership with him and Messrs. Maudslays.

he . Grier's communication, though given in the body of Ta® ArTizax of last month,
shou?ﬁhhiu appeared in its x'aroper pgice under the ieud of Conespondme.—-'i}n:

NOTICES TO CORRESPONDENTS.

D. B. (Govan).—We believe the model in question was produced by the me‘hod
of development = ted by Mr. Thomas Moy at a meeting of the British
Association for the Ad ent of Sci in 1858 or 1867. If you refer to
the volumes of TaE ARTIZAX for the years 1856 to 1860 you will find the
information you require, and much that is highly interesting. See a diagram
at page 286 (vol. 15, for 1857), and others.

G. H. (Newcastle-on-Tyne).—There is nothing new in the idea. The trunks
of steam engine pistons have been made both elliptic and of parallelogram
form in section. You had better stick to the cylindrical form.

Excixe-TeNTer.—The cylinder m{%ht have been injured through the presence
of ﬁrit and hard dirty matter. Thetourse suggested by you is most impro-

bable, as, if you looked after your engine ever so superficially, you must have
observed the wearing away of the piston rod gland, and the constant leakage
which would occur.

WorkxaN.—Calculate working load at one-eighth of breaking strain. Your
?uestiou is incomplete. Send a sketch of what you propose, state the purpose

or which the engine is intended to be used, and the greatest speed at which it
is intended to work, and we will give the exact information. Get Professor
Rankine’s work on Engineering, published by Griffin and Co., Paternoster-
row. Mr. Weale, of Holborn, has published several books which it is evident
you would find useful.

BeTa.—The “ multi-puncher,” to which no donbt you refer, was designed and

atented by Mr. R. Roberts, of Manchester, and was erected at the Canada

orks, Birkenhead, where, by its use, it has, we believe, repaid its cost very

n;.alslylfi:lu. The other machine is manufactured by Messrs. Collier and Co.,
of Saltord.

M. ok Brirro.—The engines were constructed by Messrs. Humphrys, Tennant,
and Co., of Deptford. The frigate was, we think, built by Messrs. Wigram
and Co., Blackwall.

R. R.—Clifford’s boat lowering apparatus is the one we recommend, in the most
perfect belief as to its great superiority.

S. (Calcutta).—The locomotives were designed by Mr. John Kershaw, C.E, of
Duke-street, Westininster, London ; and built by Messrs. Sharp, Stewart, and
Co., of Manchester.

«120° 1v THE ENGINE-ROOM.”—Cover your cylinders, steam pipes, aud other
hot surfaces, with Spencer’s patent composition for preventing the radiation
of heat ; it is far better than the felt and wood usually employed, and much
cheaper, too ; “it sticks like wax.” Mr. James Spence, of Portsmouth Dock-
yard, is the patentee.

D. (Dundee).—Mesers. Rennie have sent out to Spain such a floating dock for the
Spanish Governinent.

Parwrip “ N. W.”—If your measurement of the fine steel music wire is accurate,
the strength, according to our calculation, is equal to about 182 or 184 tons
per square inch. How was it hardened and drawn? Send some pieces for
our inspection and experiment, as we have by us the apparatus we employed
in making the experiments in connection with the great music wire patent
cause, Horsfall v. Smith, tried at Guildhall, London, about five years ago.

FERRO-CARRILL.—Repeat your first inquiry more distinctly. The Bessemer
process is in successful working, and the mer steel is being extensi
used in rolling rails for railways. The greatly increased wear and tear, an:
the comparative badness of the iron rails rolled within the last few years in

Wales, combined to render the employment of steel necessary. e do not
kuow anything of the firm named by you, and do not desire to do so.
X. X.—Mr. Fair:fnim’s experiments are the most recent. Fora rt of the

very complete set of experiments on the strengths of iron and steel by Mr. D.
Kirkaldy, of Glasgow, refer to THE AmTIZAN for 1861; but he has since
published the two series of experiments, &c.. in a volume, the second edition
of which was noticed in Tug ARTIZAN for July, 1863.

J. G. (Edinburgh).—We should like to know twhat heat you employed when
the prussiate of potash was applied, as a proper treatment with prussiate of
potash should certainly harden the metal.

RECENT LEGAL DECISIONS
AFFECTING THE ARTS, MANUFACTURES, INVENTIONS, &c.

Uxpxe this heading we propose giving a succinet summary of such decisions and other
proceedings of the Courts of Law, during the preceding month, as may have a distinct
and practical bearing on the various departments treated of in our Journal: selecting
those cases only which offer some point either of novelty, or of useful application to the
manufacturer, the inventor, or the usually—in the intelligence of law matters, at least
—less experienced artizan. With this object in view, we shall endeavour, as much as
possible, to divest our remarks of all legal technicalities, and to present the snbstance
of those decisicns to our readers in a plain, familiar, and intelligible shape.

BoviLy o, THE Brigerox AxD UcxrizLp Rarnway Company.—Mr. Lueh, QC., and
Mr. Watkit/ Williams: were for the plaintiff; Mr. Hawkins, Q.C., Mr. Waller, of the
e?uit.yhn (lgechlly retained), and Sir G. Honeyman, were for the defendants. The
plaintiff in this case is the well-known engineer. He sued the defendants upon an agree-
ment by which he was d to negociate and lude a contract for them with Sir
Morton Peto and Mr, Betts for the conatruction of the defendant's line for £315,000, for
concluding which he was to be paid a commission of £500, and the breach of contracs
comslained of was that, after he had concluded the contract with Messrs. Peto and Betts,
the defendants repudiated his autbority to enterinto it for them, and refused to compiete,
and thus prevented him from earning his commiseion. After the pleadings had been

oﬁened by Mr. Watkin Williams, the counsel on cach side emtered into a
Lthe result of which was that the defendants submitted to a verdict for £500,
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NOTES AND NOVELTEES.

OUR *NOTES AND NOVELTIES” DEPARTMENT.—A SUGGESTION TO OUR
READERS,

‘Wo have recelved many letters from correspondents, both at hothe and abroad, thanking
wa for that pertion of this Journal in whieh, under the title of “ Notes and Novelties,”
we present our readers with an epitome of such ef the “ events of the month preceding”
as may in some way affoct their interests, so far as their interests are eonmected with
any of the subjects upon which this Journal treats. This epitome, in its preparation,
neceseitates the expenditure of much time and labour; and as we desire $o make it as
perfoet 86 possible, more especially with a view of benefiting those of our engineering
brethren who reside abroad, we venturc to make a suggestion to our sabscribers, from
which, if acted upon, we shall derive considerable assistance. It isto the effect that we
shall be happy to receive local news of interest from all who have the leisure to collect
and forward it to us. Those who cannot afford the time to do this would greatly assist
our efforts by sending us local newspapers containing articles on, or notices of, any facts

cted with Rallways, Tel ‘,Hnrboun,Doch,Clmll,Bﬁdgee,Mﬂi‘hry

:

drumn‘;.dl?mmbathmnghtMBoMom. If turned over and filled with A
will right in about 15 seconds. The air cases are movable, 80 as to be easil
out for ting and inspection, with the exeeption of the long middle trank,
e open tubes pass, and which is fastened to the boat for the purpose of
ening her lengthways. Should any water penetrate into the trumk by any unforesesn
mishap it can be cleared out readily by the removal of some metal screws {n ‘the
rt of the sides of the trunk. But should the boat by any possibility ship a sea, filling
er entirely, it would run out in 15 seconds. If a small quantity of water should find its
way into the joints of the cases they can be emptied by taking up the short piece of mid-
ship bottom board and the case under each side. The safling qualities of the lifeboat
were tested at various times in the river, preparatory to her being despatched from Wool-
wich yard. On one occasion during a high wind, when all her sails were et she continued
her course buoyantly with her gunwale 12in. under water.

TaR “OxoNDAGA,” AMERICAN IRON-CLAD STEAMER, has been recently launched from
the Continental works, G int, U.S. The Onondaga is 230ft. Jong, 62ft. dbeam, and
161t. deep. She is unlike the Monitors afloat in some respects, ha side armour, eon-
sisting of 1}in. in thickness, of rolled plate iron, to which is bol & hammered iron
plate 4}in. thick ; to this is fastened solid locust timbers, 13in. deep,
guard of plate iron, lin. thick, is securely bolted. The deck is of iron, 2in. thick, rivetbed
to iron beams, and to have an ash planking on this deck 5Sin. thick. There
turrets, each 21ft. in diameter, 8ft. high, made of 6in. rivetted piateiron, and over this a
h d iron plate is fastened, m: altogether 12}in. of iron in thiokness. A pilet

iills

Engineering, Marine Engineering, Shipbuilding, Boilers, Fi 8 Pre
Chemistry as applied to the Industrial Arts, Gas and Water Works, Mining, Metal-
lurgy, &c. Tosavetime, all commanications for this department should be addressed
#19, Salisbury-street, Adclphi, London, W.C.” and be forwarded, as sarly in the month
as posnidle, to the Editor.

MISCELLANEOUS. \
Amruat Locoxorox. the sabject of such movement by means of screw llers,
M. Babinet exp himself as foll —* MM, Nadar and de la Landelle have con-

structed a little apparatus which its prop by means of springs, and which
rises in the air, springs and all, without any other action. These little engines are there-
fore perfectly automotive, and find a falerum in the air. The form of the screw-propel-
lors remains to be studied, as well as the nature of the st gine which is to provide
the force of locomotion; but, as a large model i3 always, in a mechanical (polnt of view,
more advantageous than a small ratus, we may here boldly say that if a mouse has
‘been earried up into the air, it will bc much more easy to transport an elephant. That
s a question of money and technology. Hence we musmnt the success of aerial
navigation within the limits of possi ll't({.; that ts, we | never be able to go against
violent winds which the strongest bt cannot resist. As to the exclusion of air-
balloons, which MM. Nadar and de la Landelle proscrib tural philosophers have long

sidered the directing of balloons lighter than air as a problem which is not only in-

soluble, bat absurd. As to screw-propellers, they should be possessed of great velocity,
‘but a great many may be applied so as to work tz;gether. A spring will give the propel-

lers a regular motion, and the utelm-enﬁlne, made of thin metal, is only to keep the
spring constantly tight. This spring will act as a fly for tho motive power. As to the
necessary velocity, [ may say that on the Seine, a screw steamer, the screw of which had
a distance of a metre between the threads, and which might have performed a kilometre.
in 800 revolutions, only went 200 metres when it turned slowly, whereas it went 800 metres
when turned fast. The advantageous effect of rapidity consists in this, that the air,
obliged to yleld to the impulee, has not time to eseape from under the screw, and is

compressed. For this same reason a hute d ds slowly. b to
escape from under it, the air must fotch a considerable compass, which is effected at the
expense of the descent.”

Nxw Coatre yor IRoN-PLATED Vxsszrs.—Some experiments with a new method for
coating the iron plates of vessels, to preserve them from oxidation and fouling, have been
90 satisfactory that the Admiralty has ordered the whole of the armour-plates of the
cupola ship Royal Sovereign to be thus covered. The material, which has been intro-
duced by Messrs. H. J, Hall and Co., is termed * Brown’s vitreous sheathing,” and con-
sists of a surface of glass fused upon small plates of iron, sufficiently to be to a certain
extent flexible which are applied to the ship bly a new adhestve process, and which have
boen ascertained to be capable of resisting all ordinary contingencies from pressure or
abrasion. Compared with other metallic eonun% bst , this sheathing is i
cal, the cost being 1s. 6d. per square foot. The Peninsular and Oriental Company have
tested the invention, and a of it has been ordered by the French Emperor at

house, 6ft. diameter, inside, is placed over the forward tarret, made in the same general
maanner as the turrets. Her motive power ists of two propeller wheels, one under
each counter, both driven by a pair orenﬂi;:, 30in. bore, and 18in, stroke of pistom,
supplied with steam from four tubular bol

Izox Fricate ox Mz. Rxxn’s PrrwcirLz.—The first of a new description of iron frigates
to be constructed lcoordlnq to Mr, Reed’s plan is to be laid downat Blnthnm as 800N as
the r of that establishment will permit. The new frigate is to be named the
the Bellerophon, and although somewhat smaller than of the iron ships of the Adchilles
class, is intended to be superior, both for offansive and defensive 363, to any of the
iron steamers now afloat, while, from the several improvements dy effected in iven
shltrbundlng, she is expected to be a first-rate sea- ship, The Bellerophon will be a
little over 200ft. in length, or about SOft. less than the Achilles, and with a breadth of
beam of 50ft. She is only intended to mount 12 guns, but these will be of the most
powerful description used in the service. The vessel will be incased in iron armour-
plating of 5}in. in thickness in her most exposed parts, and 4}in. in other portions of the
vessel. She will be fitted with engines of 1200 horse-power, in order to enable her to
steam 15 knots an hour.

TPriaL Trip or THE “REcrurr.”—The fron paddiewheel steamer Recruit, 6, 150-horse
power, fitted at Chatham for the coast of Africa, was taken to the Maplin Sands op the
19th ult., for tho purpose of making an official trial of her speed at her sea-going trim,
with all her Armstrong and other guns, stores, &c., on board. On the occasion of her
former trial, on the 9th nlt., the Recruit, after one break down, attained an average s
of 10°508 knots hour in six runs at full boiler power. In four runs, with half of the
boilers cut off, the average was 8'652 knots, the paddlewheels making 31 revolu-
tions per minute. Her mean draught was eight feet. Since her former trial all her .
stores, &c., have been put on board. With all her stores on board the Recruif lies lﬁ;‘.‘
log in the water, and at times during the trial the sea washed over her sponsons in a
manner which was rather alarming. On’liy two runs were made at the measured mile,
when the speed attsined was only about five knots an hour. After steaming twice over
the Mapling, the performance of the veasel was found to be in the highest unsatis-
was bromght back to hathout. & very strong report of the anfiyoursbie remalt of heeosel
wag 2C! rbour, a very report of the ourable result o! trial
being at once forwarded to the Admiralty.

A NEw War VEssgL.—A new war vessel is in course of construction at Cincinnati, US.
This strange craft is known as Elliott's War Turtle, It is shaped like a large punech-
bowl, with the propeller in the form of a turbine wheel, p! at the bottom, and so

arranged as to take water in through eight radial tubes, which may be opened or closed
by valves; the said tubes conmecting with the propeller and outer odge or hull of the
vessel. The propeller passos the water downward from its eylinder and revolves always
in the same tion, and when the vessel is to be moved forward in any direction, omne
or more of the valves is d, thereby relieving the T on that side, while the

re still remains mﬁew side to propel the veasel. The turret is very stmflar
n ap| to those on the Monitors, but is built fixedly and firmly on the top of the
v , and lined inside with heavy timber. It revolves with the boat by the action of
the water upon the pl in the moath of the radial tabes, fvtnmmhlr
guns,

l;rn '};:ur.'l‘lﬂ "Th: &t)km;" tm?ohltg. Cap.W. H. llg;e,ctook e on the 12th
_ ult, at the m mile es Bay, under the ion a| .
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ome of steel, the other of wrought-iron, were compared, and after working six months “3‘“"';;:‘. md°sob°“d.‘ "Shem;de;lf: at fuil ,w'lth‘ct p s at 221b,,
ware examined. They were 30ft. loug, and 4t. in diameter; the steel boiter plate was h“defmboiml 4 with ot of eng p zﬂb an average of 13-352 knots; and at
Tin, thick, 1t was trled by the hyranjio test, to & pressure of 1961bs. per square inch -boller power, eam pressure at 25lb., yacuum 36in., and 465 revolations of
without altering in shape or showing leakage. After working six months, the cast-steel | PEineé, giving an average speed of 9755 knots. She then made the circle, with helm
crustation as | &-POTt, at fall power, in 9min. 34sec., and at half- r, with helm a-port, in 11min, 1sec.;

plates were found quite unaffected, and had a remarkably small amount of i
compared with the other boiler. The former generated 25 per cent. more steam than the
latter. Another examination has recently been made, the boiler Invin{ been in use for &
yoar and a balf. The steel boiler was found in excellent condition. It ap that it
evaported 11°66 cubic feet per hour, against 937 by the common boiler, with about the
same expenditure of fuel.

TxrLzerarric Wing.—Telegraphic wire has become rather an lm‘rﬂnt article of
ocommerce, Daring the last ten years it bas been exported to the following values:—
1883, £73,584; 1854, £81,668; 1855, £163,737; 1856, £80,076; 1867, £302,240; 1858,
£334,708 ; 1850, £742,306 ; 1860, £251,713; 1861, £314,441; 1862, £321,044. We have thus
intheten years an aggregate export of the value of £3,474410,

NAVAL ENGINEERING.

TaE “Wyz,” iron screw storeship, 700 tons, 100 horse-
ceived extensive repairs, and been fitted with new
Brothers, at the hands of the operatives of. Sheerness , her t!
at the measured mile off Maplin Sands. The average speed attained was 9°691 knots,
vacuum 27in.; revolutions, maximum 71, mean 70°16 per minutc ; rnnnof steam, 151b.;
draaght of water—forward, 10ft. 4in.; aft. 13ft. 6in. The veasel is fitted with Griffith’s
sorew, mch 16ft., diameter, 12ft. 8in, ; and the indicated horse-power of her engines is
840, trial was considered very successful, and the vessel will shortly leave for the
west coast of Africa ae & storeship,

Apurrarry Piror Boar.—A new pilot lifeboat 22ft. in length, bullt by the shipwright
de, ent of Woolwich Dockyard, by order of the Board of Admiralty, from designs
ed b‘ Mr. Turner, the master shipwright of the yard, has recently arrived at Devon-
port. The boat, which is self-righting, cannot sink by reason of its buoyancy effected by

er, which has recently re-
ers built by Messrs. Denne;
rd, has

™ | tion, the Lord Warden being, in this

and with helm a-starboard at full power, the circle was made in 8min., and at half:

in Smin. 28sec. The half circle was made, at fall power and helm a-port 9min, e
and at half-power 4min. 48sec. ; and with helm .-n:&nd, full power, 9min. 17sec.; half-
power, 4mein. 41sec. Her draught of water was—forward, 21ft. 6in.; aft, 22ft. 6in. The
trial was considered very satisfactory.

Taz “ Loxp Wixpew."—-This armour ciad frigate, like the Royal Oak, the 1ast vessel
bullt on the same slip, will be constructed almost entirely of oak, the com-
struction of the Lord Warden several important lm|provemenu will be effocted by Mr.
Reed, from whoee designs she is to be built. The plan of lessening the thickness of the
srmour plating on the and the stern, hitherto adi in this class of vessel, is to be

in the case of the Lord Wardes, and the Admiralty have decided on encasing
her in one uniform thickness of armour-plates; so that she will have the same descri;
tion of piates on ber stem as on her bmulliduﬁ;:!omew which it is intended to a
her ren it most important that her bow should be carefully protected and of enor-
mous strength. Apother im t foature in the Lord Warden will be the placing of a
powerful battery of guns at her bow, in which she will differ from all other vessels of
war now afloat. This b, will be so as to enable the guns to be fired straight
ahead, while the solid, iron-plated bow will be carried up sufficiently high to form a sort
of tower, in which the guns will be placed. As the Warden is designed to steam at
least 13 knots an hour, this powerful bow battery will prove of the utmost value when
chasing & hostile vessel. In order to n‘vport this additional weight thrown on the bow,
the body of the frigate will be built out into a long projecting prow, several feet below
the water, and this will serve a twofold advantage—that of giving increased buoyancy to
the frigate, and at the same time furnishing her with a most powertal means of destruc-
n:sect, different to every other vessel afloat. ‘i'he
oxtremity of the prow wil be furnished with a huge steel stem, shaped somewhat like a
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cleaver, and this formidable weapon will, it is anticipated, cut completely through & hos-
tile ship when used as a ram, as, from the enormous and momentam of & vessel of
the Lord Warden's dimensions, one or at the most, two blows would be sufficient to sink
the hrq:lt veasel afloat. The ports in the new frigate will be more clevated above the
water line, and the armour-plating carried lower down than in any other vessel of the
olass, notwithstanding which provision is made for a high rate of speed.

Tae Russtiax 1RON-cLAD BATTERY “ PRrvEXNITZ® left Gravesend on the 8th ult., for
Cronstadt, under steam. On arriving off the Maplin Sands she was tried at the measured
mile, and realised a mean speed of eight knots, with 80 revolutions of her engines, the
maximam number of revolutions being 110. She completed a full circle in five minutes
fiftecn seconds, and was found to be under the most perfect command of the helm,

Tae PADDLE-WHEEL STRAMER “ SaraMIs,” 250-horse power, was taken out of Chatham
harbour on the 1st ult., for the purpose of making her first trial of speed on the com-
pletion of the ﬂmnﬁ of her engines. The engines were in charge of Mr. Ravenhill, of
the firm of Ravenbill, Salkeld and Co., by whom they have been manufactured. With
180 tons of coal on board, the Salamis drew 9ft. 1lin. aft, and 9ft. 6in. forward; or, in
other words, she was on a nearly even keel. She is fitted with Morgans’s patent feather-
ing floate, and her engines are fitted with all the modern improvements. The diameter
of the cylinders is 61in., and the length of stroke 4ft. 6in. She has four boilers in which
the steam is generated. and 12 furnaces, in addition to which she is fitted with super-
heated steam apparatus. The vessel was taken considerably past the Mouse light, as far
a8 the entrance to the Downs, when with full boiler power the speed of the vessel was
very satisfactory. Two runs were made at the measured mile, Maplin sands, at about
three-quarter speed, and, notwithstanding that the paddlewheels were only making an
average of 34 revolutions per minute, the vessel attained an average s of close upon
15 knots per hour. With an improved trim and with 38 revolutions of the paddlewheels
ittle doubt that she will attain an average of 18 knots per hour, which is ex-
ceedingly satisfactory. During the trial her engines worked wit remarkable smooth-
ness, and, notwithstanding that it was the first occasion of their being tried, there was
no priming and no to stop the machinery on account of hot bearings. The
second official trial of the Salamis took place on the 21st ult., at the measured mile, off
the Maplin Sands. The wind at the time of the trial was blowing from the westward with a
force of three, and there was a moderate ses on. Six ruus were taken at full boiler power,
with the following results:—In the first run the time was 4m. 34s,, the speed in knots
13139, the pressure of steam 26lb., and the number of revolutions of engines 33 ; in the
second run the time was 3m. 36s., the speed in knots 16'687, the pressure of steam 26lb,,
and the number of revolutions of engines 39; in the third run the time was 4m. 36s,, the
8 in knots 13'043, the pressure of steam 26lb., and the number of revolutions 38} ; in
the fourth run the time was 3m. 35s., the speed in knots 16:744, the pressure of steam
26lb., and the number of revolutions of engines 373 ; in the fifth run the speed was
4m, 38s., the speed in knots 12'95, the pressure of steam 261b., and the namber of revolu-
tions of engines 38; in the last run the time wag 3m. 40s., the speed in knots 16°364, the
pressure of stcam 26lb., and the ber of revolutions of engines 37. The average speed
of the six runs was 14843 knots, equal to 17} statute miles per hour. This result was in
the highest degree satisfactory, e Salamis afterwards made four runs at half-bolier

wer, with the following results :—In the first run the time was 5m. 12s., the speed in

nots 11'538, the ber of revoluti 38, the p of steam 26lb. ; in the second
run the time was 4m. 22s., the s?leed in knots 13°74, the number of revolutions 30, and
the pressure of steam 26lb.; in the third run the time was 6m. 9s,, the speed in knots
11'85, the number of revolutions 304, and the pressure of steam 26lb.; in the fourth run
the time was 4m, 23s., the speed in knots 13688, tbe number of revolutions 30., and
the pressure of steam 26lb. The mean average speed of the four runs was 12'648 knots.
At the close of the official runs some experiments were made 1n making the circle. At
full speed the complete circle was made in 6m. 10s., the rudder being brought over to an
angle of 35 deg. by three men with three and a half turns of the wheel. At half speed
the complete circle was made in 5m. 20s.  With the helm hard a-port, the half circle was
made in 2m. 39s., and with the helm hard a-starboard the half circle was accomplished in
2m. 28s., the rudder in each case being over at an angle of 30 deg., and the diameter of
the circle being about three times the vessel's length. At half speed, with the helm at
port, the half circle was made in 2m. 40s., and with the helm at starboard in 2m. 53s.,
with three men at the wheel, the rudder, which was at an angle ot 304 deg., being brought
over in three turns, The engines from full speed were stopped dead in 13 sec. from the
word being given from the bridge, and when going astern the engines were stopped in
3 sec.; and turned ahead in 3 sec. From full speed ahead the engines were stopped and
started astern in 40 scc. The boilers generated a full supply of steam, and not the
slightest appearance of hot bearings was indicated. The engines worked with the greatest
smoothness and regularity, and the diagrams of the expansion cards were exceedingly
favourable. During the trials the average temperature was 82 deg. in the engine-room,
92 deg. in the after stokehole, and 94 deg. in the forward stokehole.

Tre TruL Trip or THE “ AURORA,” TWiN ScrREw STEAMER, took place on the 25th
ult. The 4urora, built and enﬁ':nsd by Messrs. J. and W, Dudgeon, of Millwall, is an
iron vessel, 165ft. in length, with a beam of 23ft., a depth of 13ft. 6in., an avea of midship
section of 150 square feet, and a displacement of 400 tons. Her engines have a collective
nominal power of 120 horse, and drive two three-bladed screws, each independently of the
other, 7ft. in diameter, and with a pitch of 14ft. 6in. The cylinders have a diameter of
9261n.. and a 21in, stroke. The Aurora is a smart-looking vessel, with much finer lines
forward and aft than were possessed by either of her predecessors. She carrics two short
masts, rigged for fore and aft canvass, and altogether has the app of a thorough
steam clipper. Her draught of water at starting was 7ft. 3in, aft, and 6ft. Sin. forward.

ast the d mile in the

The following are the particulars of the trial .—In running pi
Lower Hope, with the engines going 103 to 105 revolutions, she was timed and found to
go over the ground in 4 min. 8 sec., giving the vessel a speed of 14'618 knots. At 1'30
p.m., the Aurora was approaching the Nore Liggt vessel, the engines averaging 120
revolutions, with 27lb. of steam and a vacuum of 25in., and every part working with the
t possible smoothness. At 1.7 the Nore was passed, the d?stanoe from Tilbury,
20 nautical miles, having been done in 1 hour and 17 minutes. From the Nore to the
Mouse Light the vessel continued her course, the wind still fresh from the sorme quarter,
and the movement of the water which necessarily accompanied it giving the vessel, from
her light draught and hold upon the water, sufficient “roll  to detract from the efficient
acting of her only just submerged screws. Notwithstanding this disadvant h
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steam she came across. Gravesend was passed at 5 hours 15 min,, the engines making
on an average 137 revolutions, and Blackwall pier, the closing point of the Aurora’s 8
work, being reached in 1 hour 7 min., the distance being 29 miles. The principle of t!

daptation of twin to ships of war has been so far acknowledged in ite imvort-
ance by the Admiralty that their lordships have given Messrs. Dudgeon an order to con-
st;:c; .I small vessel, which shall combine in their most efficient form the double-screw
prinaiple,

Navar ArrornTuENTS.—The following appointments have taken place since our last :
—W. Stacey, engineer, and W. Crow and J. Glaysher, assistant-engineers, to the Reoruit ;
W. Hardie, engineer to the Ficgardﬁlu supernumerary ; A. Atken, supernumerary in the
Asia, promo to Engineers ; J. Elwess and J. Rogers, supernumeraries in the Asia,
promoted to first-class Assistant-Engineers; E. Brown, Engineer to the Asia, for the
Albacore; W, Herd and J. Davies, Assistant-Engineers tothe Hawke; G. R. Bissaker, R.
Ditchburn, J. Barr,{. Murray, S. Scott (B), J. Hughesden, T. 8. Blyth, F. M. C. Richards,
Assistant-Engineers to the Mariborough, as supernumeraries for disposal; J. M. Page,
first-class Assistant-Engineers to the Oromfes; T. Scott (A), confirmed a8 first-class
Assistant-Engineer in the Pembroke; W. Rumble, first-class Assistant-Engineer to lhe
Cumberland, for the Wizard; A. Brown, promoted to Acting First-class Assistant-En-
gineer in the Galatea; R. Jllgo, 8 d-class Assistant-Engi , to the Jago ; J. Spinks,
Acting Engineer, A. Smart, First-class Assistant Engineers, and J. W. Smart, Second-
class Assistant Engineer, to the Snipe; W. H. Brimficld, Acting First-class Assistant En-

ineer, to the Wye; D. Wilson, R. ‘Caskill, A. Kennedy, M. Baird, D. Sharp, J. M‘Arthur,
E. Foules, J. Muir, E. Bennett, J. Crichton, J. Galbraith, S. M‘Dougall, E. M‘Leish, and
J. Frazer, promoted to Assistant Engineers of the first-class ; R. Crosswaite, Engineer, to
the Liv l; E. N. Cockrell, First-class Assistant Enginecr, to the Marilborough;
D. Wishart, in the Brisk, promoted to Acting First-class Assistant Engineer; H. Cook,
promoted to Acting Chief Engineer; J. T. Kelly, promoted to Acting First-class
Assistant Engineer.

MILITARY ENGINEERING.

BroapwELL's Bexecu-Loapine GurN.—The officers composing the Ordnance Select
Committee of Woolwich Arsenal have recently been engaged at the proof butt, in order
to test the Broadwell breech-loading principle, which they have had under consideration
for some months past. is 8y ists of a peculiarly shaped self-acting gas ring
or valve, which in previous trials was placed in the wedge or breech block of the gun, the
position and shape of which Mr. Broadwell has since cl d. The chief object of this
trial was to test the advantages of the alteration. The gas ring is now fitted behind the
bore, and acts against a bearing in the face of the breech block. The intention of the
inventor in making this alteration appears to be to improve the facility of its application
to guns not constructed expressly for its use. The issue of the trials is pronounced

dicgly satisfs 'y, and, ding to the opinion freely Flven at their termination,
the merits of the system were fally established, in 8o far, at least, as it is applicable to
guns of a calibre equal to an 18-pounder, with which it had been tested. The method is
now to be tested in a simil with the 110-p or larger guns. An important
feature in the invention is as in the case of a common steam valve, that the greater the
pressure the tighter the breech becomes closed against the escape of gas.

TEsTING OF ExcLisE AND FrExci ArMOUR Prartes.—Some interesting testing ot
English and French manufactured armour-plates took place at Portsmouth on the 4th
and 5th ult., the practice against the plates being carried on in the usual manner, with a
solid cast-iron shot, fired with 16lb. of powder, from a 96cwt. 68-pounder, at 200 yards’
distance, the plates being bolted on the sides of the Thunderer target-ship. The plates
were four in number, and comprised two manufactured by Messrs. Petin, Gaudet, and
Co., of France; one of 5}in. thickness of metal, 15ft. 7in. in length, and 3ft. 4in.in
breadth, and the other of 4}in. of metal, and of the same length and breadth as the 5in.
plate. The third plate was a 5}in., from the Millwall Iron Works, for the Agincoxrt,
16ft. 7in. in length, and 3ft, 53in. in breadth; and the fourth was a 5}in. bent plate for
the Royal Sovereign’s turrets, from Messrs, Beale's. of the Parkgate Works, Yorkshire.
Messrs, Beale’s plate, the

hillwdl. and the French 44in. were tested on the 4th
ult., the French 6}in. being reserved for trial on the following day. The Millwall plate
received 11 shots, and was very severely tried by overlapping shots at either end, but stood
the test splendidiy. and was considered a plate of superior ciuality. Messrs. Beale's plate
was not vglite 80 good. It showed a number of small cracks and an_inclination to open
from the back. Messrs. Petin Gaudet’s 4}in. turned out, from its evident carelessness ot
facture, very tisfactory, and failed in all the conditions of contract as relating

to it ahort’resisuna’gowers. The metal was allowed to be good, but its manufacture was
very indifferent. en examined at the close of the firing, its welding was found to be
most imperfect. It had the appearance of being a rolled plate, and rolled #in. plates are
generally finished by placing four 2}in. layers of iron, carefully cleaned from all dirt or
oxide, together, and then rolling the 10in. mass down to the required 4}in. The
separation of these four layers in the French plates disclosed the fact that no care had
been taken in cleaning the surfaces of the four layers of iron, and consequently perfect
adhesion under the rolls was impossible, Compared with the 4}in. plate supplied to the
Acmiralty by Petin Gaudet and Co., the one tested on this occasion was of a vastly in-
ferior character. The result placed the three plates tested in the following order:—No.
1, Millwall Company, for Agincourt, 53in. ; No. 2, Beale, for Royal Sovereigm, 5in.; No.
8, Messrs, Petin Gaudet and Co., 43in., a full allowance being made in this classification
for the extra inch of metal in Nos. 1 and 2 plates. No. 8 received in all 15 shots, pretty
well distributed, three being edge blows, and in two spots overlapping. No. 1 hads
diameter of 9in., an indent of 2°1-1Qin., aud a crack 6in. across the indent, No. 2had an
indent of 2in. and a crack 8in. long. No. 3and 7 just impinged in the circamference of
their indents upon each other, and opened cracks 12in, and 6in. long. No. § overlapped
No. 2 4in., and drove the plate’s fractured part in a circular form within the indents into
the ship’s side 4°6-10in., or beyond the plate’s back. No. 10 overlapped upon 2 and 5 (the
last mentioned), and broke the plate further into the ship’s side, the area of the fracture
being 16in. by 10in., measuring from centre of each blow, in a triangular form, 8in. at the
base ‘y;ein.euh way. No. 13 was also attended with bad results for the plate’s reputa-
tion, the shot striking full on the plate in its centre, near its upper edge, and breaking
the metal away considerably to the upper edge. Messrs. Petin Gaudet's 54in. plate on
the 5th ult, was tested slowly and carefully, and came out of the trial in a most trinms,\hnt
in a which placed it on full terms of equality with the Miliwall

she ran past the *‘mile” on the Maplin Sands in 4 min. 10 sec., giving a speed of 144
knots, it beinf now slack water, and the tide of little moment either way, and accom-
lished the distance to the Mouse Light in 2 hours, § min., 22 sec., having been 28 min.,
sec. from the Nore—8 nautical miles. During the latter part of the run down, a small
jib had been set to steady the vessel, but no other help was given by the vessel’s canvass
to her engines in attaining this somewhat extraordinary rate of . From the Mouse
the durora was run out between the Maplin and the Barrow as as the Swin Light.
On reaching the Swin the vessel's head was l;rought round and laid homeward, it having
been decided not to lengthen the trial by making circles, &e. From the Mouse to the
Nore in the teeth of astrong gale, the run wasmade in 33 min. 15 sec., the time being at the
measured mile 4 min, 25 sec, Southend was passed at 4 hours 15 min., and about two
miles a head was seen the Seu Swallow, one of the fastest paddle steamers on the Thames,
plying between London, SBouthend, and Sheerness, and a hot chase ensued, the Aurora
eventually passing the Sea Srcallow at 4 hours 40m., in the midst of a heavy squall of wind
and rain, and subsequently during the run up to Blackwall passing everything under

plato tried the day previous. It received 17 shots in all. The laminations showed the

same faulty welding that the 43in. of the previous day exhibited; and the success of the

::ttu was undoubtedly owing to the superior quality of the iron, and not to its manu-
ure.

A Seconp Taur or Ferxce ARMoUR-PraTEs suppled by Mesars. Petin, Gaudet, and
Co. to our Board of Admiralty, took place at Portsmouth on the 19th uit,, and the results
then obtained, together with a sub i ion of plates, prove the two tried on
this occasion to be inferior in their shot-resisting powers to the two previously tried in
company with the Millwall plate. Messrs. John Brown and Co. sent a plate 15ft. 8in. in
length by 3ft. 7in. in width, and 6}in. in thickness, for trial with the Freach plates, but
not to compete with them. It was built up ina uliar manner of cold blast and
charcoal iron, according to & plan laid before the firm. Notwithstanding its failure,
however, as a merely exgerlmenul plate, it has received a higher official classification
than either of the French manufactured plates. Messrs. Petin and Gaudet’s two plates
were of the following dimensions :—The first was 15ft, 7in. in length by,3ft. in, in width
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and 5}in. in thickness; and the second 15ft. 7in. in length by 3ft. 4in. in width and 4}in.
een

in thickness. The main conditions of the contract between Messrs. Petin and Gaudet
and our Admiralty are—that the 44in. plates shall withstand three shots planted as nearly
:;soedble in the same place without penetration being effected, and that tho 5iin. gllta
1 resist four shots in the same manner. The 53in. plate received in all 10 shots fairly
distributed over its surface. Only in three instances were the shots overlapping, or
# planted as nearly as possible in the same place,” but in all three instances was the
plate broken throngh, and penetration effected by two shots, instead of five, as per
contract. Nos. 3 and 4 shots just impinged ngou each other’s circumference, with No. 3
in close proximity, all at the right hand end of the plate, but with no other shots near,
and Nos. 2 and. 4 were connected by a wide deep crack extending upwards of 15 inches.
Petin and Gaudet’s 44in. plate received only six shots, which, however, sufficiently decided
its character. The first shot on the lower left edge exhibited a crack 7in. in length
in the indent. No. 2 on the rigNht lower edge, upon a bolt, opened the layer of metal
and cracked two layers across. No. 3 shot, to the left of No.& opened wide fissures in
the plate and drove the broken metal into the ship’s side{ th a large crack to the
right. No. 5, in the centre of the plate, above and clear of No. 2 and 3, drove the plate
into the ship’s side four inches, with deep fissures in the metal. The last shot did no
damage in the cir f of its own impact, but opened up a deep crack

across a previous shot-mark 13in. in length. Penetration, it will be seen, was effected in

this plate with single shots,
STEAM SHIPPING.

Tar Quickest PassicE Across THE ATLANTIC.—The Seofia, belongl% to the British
and North American Royal Mail 8hip Cox:ipmg. on her recent voyage to New York, made
the most extraordinarily fast run on record. She left Liverpool on the 18th of July,and
made the passage to New York in nine days, two hours, and 156 minutes, beating the
fastest passage before made by nine hours and 45 minutes. The two quickest pas-
llf“ previously made were by the Persia, in nine days 12 hours and 10 minutes, from
Liverpool to New York ; and the Baltic, in nine days 12 hours.
Izox SHIPBUILDING oX THE Tywr.—Recently several new iron vessels have been
1 hed, the most pi of which has been the Aélantic, one of a fleet of large
iron tank ships building by Messrs. John Rogerson and Co., of St. Peter’s, on the Tyne,
to be employed in bringing petrolcum from America to this country. The Atlantic is a
vessel. Her length )ver all is 145ft. ; breadth of beam, 28ift.; and depth, 16ft.
9in. Her hold consists of a serics of iron cisterns, of a deq,th from deck to keel, each
ggrth to hold a stated quantity of oil. She belongs to the Petroleum Trading Company.
th the | t ship the direct: lculate they will make four voyages in the year,
and by employing tank ships, like the Atlantic, they anticivate saving a iderable sum
in the year. It was calculated that one ton of oil in barrels would occupy 53 cabic fect,
80 that a vessel that would only carry 500 tons in barrels would carry in bulk nearly 700
tons. A large screw steamer, the first built for the White Star line of Australian
packets, and named the Royal Standard, has alao been launched from the building yard
of Messrs. Palmer, Brothers, and Co., of Howdon on the Tyne, during the high tides.
She is 285ft. long, 40ft. beam, 27}1t. deep, her measurement is 2000 tons, and the height
between decks is 73ft. clear. The vessel is fitted up with due regard to the comfort of
the p , special attention having been paid to ventilation. Her screw
will be auxillary, and her engines will be of 140-horse power nominal, constructed on
the high-pressure surface condensing principle.

TaiaL TrIP oF THE “RaxGoon.”—The new screw steamship Rangoon, built for the
Peninsular and Oriental Company, by Messrs. Samuda, of London, and commanded b
Captain J. M. Rogers, had herofficial trial on the 4th ult.,at the measured mile in Stokes
Bay. She is 2014 tons burden, and her engines, which were constructed by Messrs. Hum-
phrys and Tennant, of Deptford, are of 400 horse-power. The result of four runs on the

mile were as follows : —
Run. Time. Knots 2!:m- Hour.  Vacuum,  Revolutions.  Steam.
1 4m. 478, 12°543 65 25
2 4m. 4ls. 12811 5 66 27
3 Sm. 7s. 11-728 25 68} 27
4 4m. 26s. 13533 26 27
Mean of runs 12°460 254 66 263

Indicated horse-power, 1870; nominal ditto, 400. Draught of water, 17ft. 1lin. forward,
and 18ft. in. aft. Coals on board, 561 tons; water, 50; stores, 80; t, 100; total
weight on board, 791 tons.

LAUNCHES.

LAUNCH OF THE “Syrra.”—A fine new paddle-wheel steamer, called the Syria, built
for the Peninsular and Oriental Company, by Messrs. Day and Company, of the Northam
Iron Works, Southampton, was launched on the 15th ult. She is built of iron, and up-
wards of 1300 tons of this :neb;lt has been used in h:gr eonstar;l;'ttioni Th‘: foﬂox}ng are
her principal di si Length betw rpendiculars, .; length over all, 340ft.
eln.?bnaylgl. 38ft. 2in,; depth from base me, 29ft. ; tonnage, buailders’ measurement,
2000. The Syria will be propelled by a pair of oscillating paddle engines of 450 horse-
power nominal, which will be fitted with surface condensers, and other recent improve-
ments.

TaE LAUNCH OP THE *‘ RESEARCH,” 4, 1250 tons, iron-cased frigate, the first of the vessels
constructed on Mr. Reed’s plan, took uflsce at Pembroke, on the 15th ult. Sheisintended
to carry only four heavy guns, but will be entirely encased with from 4 to 4%in. armour
plates.

Tur Lauxcr or THE SEa Kixg, from the new shipbuilding shed of Messrs. Stephens
and Son, at Kelvanhaugh, recently took dplu:e The Sea King is built on Messrs. Stephen’s

rinciple, of & combination of wood and iron. She has been specially constructed for
?he China trade, and is of 1200 tons burthen.

Tae LavxcH or Four STEAMERS AT THE sAME INsTANT, On the Tyne, took place on
the 15th ult. The launches were from the building yards of Messrs. Palmer Bros., at
Jarrow and Howdon, which are nearly opposite each other. The vessels were the Latona,
being the sixth of a line of steamships built for a company between London and
Ttaly ; the Jokn AL Intyre, a large screw collier, the properz of Meesrs, Cory and Co.,
of London; the No. 1, built for a Rotterdam firm, and the Europa, intended to be
employed in the passenger and goods trade between Genoa and the island of Sardinia.
Their aggregate tonnage is about 4300.

TELEGRAPHIC ENGINEERING.

Tas MEDITERRANEAN EXTENSION TELEGRAPH CoMPANY.—Atthe half-yearly meeting
of this company, the following was reported:—The improvement. in the past half year
had been such as to render it y for the pany to apply to Government for
assistance under the guarantee. The directors expected that the interruption in the
communication on the Malta and Alexandra line would soon be restored. The receipts
for the past half year amounted to £5194 ls. 34., as compared with £5100 for the cor-
mpon&é iod of last year, The time ied in the ission of ges
between ta and London had been considerably reduced. The r:gort was adopted.
A dividend ot 8 per cent. on the preference shares, and 3 per cent, on the original shares,
was agreed to, being carried to the reserve fund.

Y | the larger

Tax ELECTRIC AND INTERRNATIONAL TELEGRAPR CoMPANY.—The half-yearly ordin
meeting of this company has been held. The report stated that during the past h:llz
year a oonsiderable extension of the company’s system, amounting to 754 miles of line
mdw?lguw wire, hn'd taken place. The reduction of the tariff since June 1862,
had e prog ve ad of the eompagf’s income, From the continental
traffic a lteadyenf ment of business continued. The revenue of the company, from
all sources, amounted to £117,210 4s. 8d., showing an increase of £14,843 4e. 8d. on the

ding period of 1862. After making provision for the working expenses, and interest,
the ng surplus and profit on the six months amounted to £39,081 17, 5d. e directors
recommended a dividend of £3 10s. per cent. for the half year,

RAILWAYS.

e has recently been submitted to the French

y y showing that the apparently fortuitous distribution

of railways over the surface of a large country is in reality subject to certain laws, which

may be stated as follows:—1. The hes of & network of railways, as their b

increases, tend to assume a triangular form. 2. Thesetriangles have a tendency to form

g-mm of six each round a certain point, wl:ilfh. therefore, ;'s the nucleus of a hexagon.
X en a pent Y ) P Ny is & hept

pentag Pr to e agon there g plag

somewhere which makes ng‘the deﬂJency, 80 that the number six rull; represents the
average number of lines starting from each point. 4. There are certain exceptional
E;)intt, such as the capital of the country, towards which more than six lines con H

this the number of lines does not ecxceed 13. 5. In those districts where
network is still incomplete thero are centres from which only three lines diverge instead
of six; in that casc they make equal angles with each other, thus leaving space for the
three remaining lines. This strange res:ﬂnity, now observable in the networks of France,
England, and North America, depends upon a primordial law which Buffon calls the
reason of reciprocal obstacles, Rivers, mountains, forests, or even the mere inequality
in the productive force of different soils, have contributed ds the fi i :? these

gul h A the q which M. Lal from this theory of
his there is this—that the distance between two omerations of population of the
same order and near each other must be an extra multiple of the distance between the
two omerations of an inferior order. Thus, the age dist. bet two
capitals of departments in France is 87 kilometres ; that between two contiguous chefs-
lienr d’arrondissements is 43% kilometres; and between two contiguous cantons, 14}
kilometres ; 80 that the distance between two prefectures is equal to twice the distance
between two sub-prefectures,six times that between two cantons, and 24 times the
average distance between two communes,

RarLway Work Por THE Yraz 1862.—In the year 1862 the enormous number of
180,429,071 passengers travelled on the railways of the United Kingdom, besides 56,858
season-ticket holders, who of course all travelled very many times; and besides, also,
262,334 horses, 386,864 dogs, 3,094,183 cattle, 7,800,928 sheep, and 1,939,802 pigs. The
F.usengers were more than in 1861 by about 7,000,000, They paid 812,295,213? ?:r their
ares. The first-class pwengen paid £3,332,380; the second-class, £4,018,221; the
third-class, £4,639,250. 12 80 in every hundred went first-class, 2875 second-class, 5845
third-class. The proportion of third-class passengers is rather increasing, and of second-
class rather diminishing. Thir}y-ﬂve passengers were killed (nine of them owing to
their own misconduct or want of caution), and 538 were h:’jnrcd. This is less than
the number who lost their lives in 1561 by railway dents. The p
travelled 67,642,831 miles, and the trains nearly as many more. The passenger
trafiic suplﬂled 47'76 per cent. of the total receipts of the comgmies, and the goods traffic

alf, 5224 per cent. The receipts from all the traffic amounted to £29,128,558,
being nearly £3,000,000 more than the interest of the National Debt, and an increase of
£563,000 over the reccipts of 1861 ; but the length of line open increased from 10,385
miles at the end of 1861 to 11,651 miles at the end of 1862. The working expenditure
amounted to 49 per cent., and left the net receipts £14,820,691, nearly £130,000 more
than in 1861. In the year 1862 the companies paid 220,370, for law and Parliamentary
expenses, £158.169 as compensation for personal injuries, £68,540 for damage and loss of
gods, £375,087 for Government duty, and £596,410 for rates and taxes. It took £2,708,633
maintain the way and works, and £1,242,714 to maintain the carriages and waggons,
£3,966,006 to provide locomotive power, and £3,987,637 to conduct the traffic. The total
sum raised by shares and loans reached £385,218,438 at the close of the year 1862,

RaruwaY Brrwiew Moscow AND SEBASTOPOL.—AN ukase has bLeen signed by the
Emperor of for the construction of a railway from Moscow to Sebastopol. The
line is to be 953 miles in length, the nominal capital will be £22,500,000, and the period

liowed for the pletion of the work is six years from the date of commencement.
Sebastopol is to be made a free port.

RAILWAY ACCIDENTS

Rarway ACCIDENTS IN 1862.—A Parliamentary return states that during the year
ending December 31, 1862, there were 216 persons killed and 600 injured in consequence
of railway accidents, of which 24 deaths occurred in Ireland, 42 in tland, and 150 in
England and Wales; the number of miles of railway open in each division respectively
being 1598, 1777, and 8176 During 1861, when the total number of miles of railwa
open in the United Kingdom was 10,833, the number of lives lost by accidents was 28!.
and the number of persons injured 833. Of the 216 deaths in 1562, 26 passengers and
20 servaats of contractors or the ies were killed from circamstances over which
they had no control, and 9 passengers and 89 servants from waat of caution on their part ;
49 of the inder were tr including seven cases of suicide.

AcOrpENT T0 AN Excursion Trarx ¥sar LyNn.—An accident occurred to an cxcur-
sion train that was runni m to Lynn, about 8'45, on the evening of
the 3rd ult, As the train was proceeding at a rapid rate the engine came in contact with
a bullock, which had %ot n the rails, A first and two other carriages were thrown
off the un:i):msing he death of tive of the p gers, e accident took place at
Gaywood, about three miles from Lynn. .

Nairzow Escare o¥ TRE Grrar WESTERX RarLwav.—The traln on the Great
Western line from London, due at Warwick on the 15th ult., at 618 p.m., did not arrive
until 7. The cause of the delay was, that a few minutes after the train left Warwick;
it had not proceeded more than threc-quarters of a mile when the ashpan of the engine
dropped out and l.{: across the line ; the train, of course, came to o stand, and most of
the passengers alighted ; it was then seen that the iron composing the upper part of the
pan was literally worn through, and was in almost as bad a state as it could be. Had
the train got on two or three mlles further, and acquired a greater velocity, the couse-
quences of this casualty must have been very serious

ACCIDENT ON THE GREAT WESTERN RarLway.—On the 24th ult. an accident happened
on the Great Western Railway to the 715 a.m. express from Birmingham to Paddington.
Whilst running at full speed between Halton and Warwick the hind axle of the engine
snapped, and one of the wheels flew off. The driver feelin1 the jerk applied the break,
but was unable to bring the train up untilit had run two miles, when the engine left the
metal. The carriages, however, fortanately kept on the line. The whole of the passen-
gers escaped without the slightest injury. The escape of the train is attributable to the
remaining wheel of the broken axle gliding along the lo:gitudinal sleepers upon which

DisTRIBUTION OF RAILWAYS.—A
Acad of Sci by M. Lal

Iad

4 >

the metal is laid.
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) BOILER EXPLOSIONS.

MANUHRSTER ASSOCIATION YOR THR Prrvewrrow or Srxam Boruxz Exrrostows.—
At the ordinary thiy ting of this jation held July 28th, the chief engineer
presented his monthly report, of which the following is an abstract :—* During the past
month there have been examined 324 engines and 480 boilers. Of the latter, 17 have
been examined epecially, 11 internally, 556 thoroughly, and 387 externally ; in addition to
which three of these boilers have m tested by hydraulic pressure. The following
defects have been found in the boil ined :—Fractare 8 (2 d ); corrosion,
16; safety-valves out of order, 9 (2 dangerous); water guages ditto, 21 ; pressure guages
ditto, 8; blow-out apparatus ditto, 37 ; fusible plugs ditto, 2; furnaces out of shape, 4;
-over p e, 1 (d ); deficiency of water, 1 (dangerous); blistered plates, 3;
total, 110 (6 dangerous). Boilers without giass water guages, 2; wi
-38; without back pressure valve, 41. Onc explosion has occurred during the last month,
of a very fatal character, particulars of which are given below. No. we:xllosion, b
which ten persons were killed and four others injured, occurred to an ordinary mill

thout blow-out taps, | i

— —

the bottom, as well as at the flat end one, and had, in consequenee, been temporarily ‘re-
paired, from time to time, with bolted patches. At the time of the explosion there were
three of these patches on the boiler, within 18in. of one another. The surrounding plate
at length became 80 eaten away by continual leakage, that it was reduced in places to
onec-eighth of an inch in thickness, and in others to that of a sheet of brown psper,
n-oi:lnrwlt::lceh rupture ensued underneath the boiler, at the back end, immediately over the
mid-feather.

Mopz or Sxrrivg AX InreNALLY-FIrEp BolLxe oF 7rr. DrameTeER.

¢ The boiler to be carried on two continuous side walls, spaced #ft. apart in the clear
between them. The top course of these walls on which the boiler rests to consist of fire-
brick blocks, which can be obtained of any desired pattern, and should, in the preseat

t , be of the following di sions :—Height on the vertical space, 12in. ; width on
the base, 12in.; width of bearing surface on which the boiler beds, 6in. The angle of
this sarface, in order to fit the circle of the boiler, should be 38 deg. above the horizontal :
Elxlls wi_l_l be best obtained by striking it out full size in accordance wi fe i

boller of the two-tlued * Lancashire’ class, This boiler was not under the inspecti
fati The di i were as follows :— 30ft., dismeter of the shell
nearly 7ft.8in., aud that of the furnace tubes—whiech were parallel throughout, and not
strengthened by any hoops or flanges—2ft. 8in.; the thickness of the plates in the shell
and ‘tubes, seven-sixteenths, in the flat end plates half an inch, each of them being
strengthened with three gusset stays, secured with double angle irons. The longitadinal
seams in the shell wero notlaid in line, but disposed 80 as to break joint. The age of the
boller was about two years, It had not been tested by hydraulic pressure. The boiler
had been fitted with a single lever safety-valve, the valve being cnclosed in & box bon-
netted over, from which tho waste steam escaped through a discharge pipe, carried
through the wall of the boiler house. It had also been fitted with a glass water guage—
a feed-check and back-p valve bined, fixed to the front end plate, a little below
water level—a blow out or mud tap, and a steam proesure- , of the dial elass; bat
the boiler had no tap for an indicator, 80 a8 to check the accuracy of the guage,
and ascertain the actual working pressure with the steam up. The boiler was reat into
80 many fra the expl that it was completely destroyed, while considerable
dmgom also done to the surrounding property. Bo!
away from the end plates, as well as separated into two pieces, dividing at ome of the
transverse seams at the middle of their length. Three of these lengths, weighing up-
wards of a ton each, were blown over a row of cottages, one -lithing on the first floor
of a dwelling beyond, having broken through the roof in its fall, the other two lengths
falling at intermediate distances between these two rows of buildings: while the fourth
flew in a direction nearly at right angles with the other, and also fell upon a cot

the furnace tubes were torn

earrying in the roof. The safety-valve weight, which was a ball of about eight inches
diameter, was shot upwards, and, on its fall, broke through a third cottage. The shell of
the boiler had been torn up into so many pieces that it was difficult to trace the course
of the rents, and to determine where they first commenced; but it may be remarked that
ono of them ran through the manhole, which was not strengthened as it should have been
by a substantial mouth-piece. There fragments of the shell had not flcwn so far as the
flue-tubes had done, but many of them lay scattered near the original seat of the boiler,
while some were buried under the ruins. The end wall of the mill was blown down, and
the various floors laid open, while the engine was com‘;l:ltel; buried in the debris. The
chimney was gashed by a large rent, running up it for half its height, and stood totter-
ing over the old seat of the bailer, so that approach was dangerous; while the und
surrounding was covered with bricks, and the ruins of the injured buildings ; the windows
in every direction, as well as many of the roofs being riddled. But it is difficult to con-
vey an adequate idea of the ruin that had been produced. With rd to the explosion
having arisen from shortness of water, it was Fwen in evidence at the inquest that the
guage-glass was blown through, and plenty of water observed shortly bLetore the explo-
sion happened; the correctness of which was borne out by subsequent examination,
sinoe the flues were found to be coated with incr ion which overheating, had it oc-
curred, would have disturbed; while, in addition, the furnace-crowns could not have re-
tained their shape as they did, had the water been low. As to the explosion being due to
ive p e quent upon the defect of the safety-valve, it is true that the
spindle of the valve was bon& bat it 18 a matter of opinion whether this did not become
20 subsequently to the expl was its consequence rather than its cause, At the
time of making my own examination, which was done immediately on the explosion
bein worted, there was no opportunity of seeing the safety-valve, since it was in the
hlmi thejn.rg who were then en; :Igon the inquest—but I am informed, on good
aathority, that the injury was such as could not have occurred to the valve in regular
work, while it was known to have been previousty in good order. But, apart from the
condition of the sag&tg-nlve, there are other considerations affecting the view that the
ressure exceeded . per square inch, and neither that nor twice the amount would
ve rent the shell had the material and the -workmanship been good ; while from the
fact that the flue-tubes were not collapsed, and the shell was rent into ents—
although the latter should have resisted twice the strain of the former—it is clear that
the explosion did not result from simple over p It t doubted that
the plates were of very bad quality, one of them in the shell, situated at the top of
the external flue, had fractured through the solid when the boiler was at work a few
months since, while it is reported that one of the scientific witnesses who gave evidence
at the inquest stated—that merely with the blow of a brick he had broken off a g’eee of
plate about 16 or 16 mure inches in area, and seven-sixteenths in thickness, Also ano-
ther engineer who had an opportunity of fully examining the plates after the inquest was
closed, has informed me that he found them to be very inferior, while a spect kindly
forwarded to me, at my request, by the owners of the boiler, shows a short and crystalline
fracture, is little better than cast-! and quite unfit for use. The cast-iron nature of
the plates rendered them less adapted to withstand the tensile strain of theshell than the
compressive one of the furnace tul which therefore accounts for the shell having been
broken up into pieces, while the farnace tubes were uninjured, except by the effects of the

AT the ordinary monthly meeting of this Association, held August 25th, the chief
englnecr presented his monthly report, of which the following is an abstract :—

‘During the past month there have examined 813 engines and 401 boilers. Of
the latter, 6 have been examined specially, 8 internally, 45 thoroughly, and 341 externally,
in addition to which 2 of these boilers have been tested by hydraulic preesure. The
following defects have been found in the boilers examined :—Fracture, 56 (1 dangerous);
corzosion, 14; safety valves out of order, 7; water gauges ditto, dSl dnnéemu);
i'mgudmo, 16 ; feed appavatus ditto, 2; blow-out apparatus ditto, 27; fusible plugs

tto, 1; furnaces out of shape, 4 (1 d ); over pr , 3 ; deft y of water 1
(dangerous). Total, 88 (4 dnngemul ‘Boilers without glass water gauges, $; without
blow-out apparatus, 16; without back pressure valves, 25.

Nine osions have occurred during the past month, from which five persons have
been kﬂ.l:s and three others injured. Not one of the boilers in question was under the
inspeotion of this A iati No. 25 explosion occurred to a boiler not under the in-
spection of this Association, working at a dye-works. But little damage was done to the
surrounding property, and the boiler onl, liightly moved from its seat. The boiler was
one of a geries of four, ranged side by side, and connected together, all of them being set
upon mid-feathers. 1t was of the internally-fired class, the length of the shell being 28ft.,
and diameter, 8ft., the thickness of the plates three-eights of an inch, and the
blo ff pressure, 40lb. The cause of the explosion was the dilapidated condition of
the boiler; it had repeatedly becn found to leak at the back end, both at the last plate at

the foregoing
which can readily be done by any competent bricksetter. The back of the
blocks should slope down to a thickness of 44in., 80 as to form an abutment against the
brickwork at the bottom of the side flues, to prevent the wel'iht of the botler thrun.i:s
the blocks apart. The top of the side flues to be on a level with the furnace erowns,
the bottom on a level with the underside of the boiler. Their width at the top tobe 6in.,
thus making a distance of 8ft. in the clear between the face of the side flues, which
should not follow the sweep of the boiler, as is frequently the case, but should run verti-
cally from top to bottom, in order to form a pocket for sit to lie in without covering
any of the heating surface ot the boiler, and at the same time to leave room for & man
to pass along and examine the plates. The flue beneath the boiler will be formed by the
side walls already referred to, spaced 4ft. apart; the height may Le about 2ft. The
course of the flame i diatzly after leaving the fi tubes, to pass under the
bottom of the boiler; to split at the front end and return to the chimney ﬂu'onqll the
two side flues. Generally two dampers are introduced, one to eash side flue. It is im-
portant in boilers with two plain internal tubes, that the course of the flame should pass
under the bottom before entering the side flues, in order to promote circulation of the
water, and to prevent straining the boiler at the transverse seams of rivets on its under
side, and causing what is familiarly known as ‘ seam rending.’ It is not equally necessary,
though still advisable, to pass the flames under the bottom before entering the side fines
of those boilers which are fitted with tubes or pockets for quickening the circulation of
the water. In cases where the angle iron at the front end plate is external, the face of
the brickwork should be set back some inches, so that the angle iron may be exposed to

tago | view, or leakage may take place without detection. The front cross wall underneath the

boiler need not be more than 4}in. thick; otherwise it is frequently found to harbour
corrosion., This wall should be recessed so as to leave the blow-out pipe entirely free, in
order that it may be ible to ination, not liable to be strained by settiement of
the boiler, nor corrosion of the plates accelerated by contact with the brickwork should
leakage occur.

“Mopz or Sxrrng InTeRNALLY-FIxp Borizss or Srx Feer axp Frv Fxwxr
AMETER,

“For a boiler 8ft. in diameter, the side walls should be spaced Sft. apart in the clear.
The fire-brick blocks should be 12¢in. hlgh on the vertical face, 12in. wide on the base,
and 4in. upon the bearing surface upon which the boiler beds, the angle of this sarface
above the horizontal being 33 deg., the other dimensions of these blocks remaining as
before. The side flues to be carried down 3in. below the level of the bottom of the
boiler, and at the top to be on a level with the farnace crowns, this latter, as well as the
remaining culars being the same as those for the boiler of 7ft. diameter. Fora
boiler 5ft. in diameter, the side walis should be 2ft. 8in. apart in the clear, the fire-brieck
blocks 14%in. high on the vertical face, 12in. wide at the base, and 3in. wide upon the
bearing surface upon which the boiler beds, the nnile of this surface above the horizontal
being 33 deg. The other dimensions of these blocks remain unaltered from those given
above, The side flues to be carried down 6in. below the level of the bottom of the boiler,
and at the top to be on a level with the farnace crowns, the remaining particalars being
the some as those for the boiler of 7ft. diameter. For boilers of still ller diameter if
a mid-feather be unavoidable, it should be faced with firo-brick blocks for the boiler to
rest on, and the blocks bevelled off to a narrow bearing surface, since one of the causes
of injury from mid-feather walls is their width. For a boiler of 4ft. diameter, the width
upon the top edge need not exceed 3in. The flues under all circumstamces must be
mﬂelengy large to admit of & man’s passing right through them for the purpose of
examination.”

ExrrLos1ox At SourmameroN.—A boller explosion took place at some saw mills in
Southampton on the 27th ult. The boiler an englnehom were blown to pieces,and
portions of the building were scattered over the neighbourhood. Owing to the ex&uion
:kwl:.g‘shee in the moming, before the workmen were assembled, no personal fnjuries

BorLxr Bxrrosiox ar St. Hxaex’s.—On the 13th ult. a boiler explosion, attended by
personal mﬁu, occurred on thzcemnlm of Doulton Brothers, potters, 8t. Helen's,
At a few ates before eight o’cl in the evening the engine was at work, grinding
clay, and suddenly, without the slightest warning, one of three boilers, that are used on
the premises, burst with a terrific explosion. The shock was felt in distant of the
town. The boiler was about 30ft. long and 6ft. diameter, It was riven into several
pieces, and one of them, the largest, was carrled into the air, passing over the
pottery wall,

ExPLOSION NEAR IPsWICH.—On the 20th ult., the boiler of a steam thrashing maehine,
which had been at work all day at & farm in the village of Charsfield, about ten miles
from Ipswich, exploded. Two men and a boy were killed, the com which was being
thrashed became igunited, and the produce of 18 acres was

GAS SUPPLY.

Mxreororis,—A parliamentary return has just been issued, showing the actual
state and condition of each company, and the dividends for the year 1862, It appears
that the following dividends were paid :—The Chartered paid dividends at the rate of 9
and 10 per cent., including back dividends at 1 per cent. per annum for the half-year to
Christmas, 1856 ; the City of London dividends at 9 and 4 per cent., with a balance of
£608 ; the Commercial £30,5613, on a capital stock of £323,185 (less sums remaining out-
shndin%). The capital account is said to “ include calls in course of payment,” but the
rate of dividend is not stated. The Equitable paid dividends at the rate of 11, 144, 14,
and 10 'suer cent. (less sums remaming ouf ), with a balance of £396 ; the Great Cen-
tral dividends at the rate of 6 and 8 per cent. (less sums remaining ont.uundlnf) with a
balance of £18,445; the Imperial at the rate of 10 per cent., with a balance of hﬂ.ﬂ)ﬁ
thre Independent at the rate of 10 per cent., with one year's back dividend (81500), poe |
a balance of £3548. The London paid £38,827, on £548,843 (less sums remaining oat-
standing), but the rate is not stated. The Phomix was 10 per cent., with £8100 dividend
arrears for 1856, with a balance of £930. The Ratcliffe dividend was £3 16s. per eent.,
without a balance ; the South Metropolitan 10 per cent., with a balance of £10,300; the
Sarrey Consumers, 10 cent., with a balance of £4047; and the Western, 10 per cent.,,
with #2285 “ towards back dividends of less than 10 per cent.”

Trs WorcrsTez Gas Cosraxy have announced a dividend of 10 per cent. per annam
for the last half year.
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Taz Dxvoxropr Gas.aND Coxm Comrawy, who lately reduced their charge to da.,
I::v;g;chnd » dividend of 9 per cent. on original shares and 5 per cent, on others for

e year.

Tae Pexsaxor Gas Coxraxy have redaced their price from 6a. to 4e. 6d.

Taz RomxEY Gas Coumraxy have reduced the price of gas from 75 6d. to 6s. per
1000 cubic feet.

Taz Taunron Gas CoMpaNY announce a reduction in the charge for gas from 5e. 64, to
4. 6d. per 1000 foet.

TrB Yorx Uxrrp Gas Liacur Compaxy have for the past half year declared their
xull dividend of 10 per cent. ; being Ss. per share on the old shares, and 3s. on the new

ares.
Trx BaxpurY Gas Coxpaxy have declared a dividend of 7% per cent., for the past

year.
81. Nroe’s Gas Comrawy.—A dividend of 12 per cent. is stated to have been declared.
THE Lewgs Gas Compaxy having had their annual meeting, have declared a dividend
of 10 per cent. for the émt year.
h;ll‘fnx Huxtixepon Gas Compaxy have declared a dividend of 9 per cent. for the past
year.
At AsEroRrp a dividend of 6 per cent. has been declared by the Local Gas Compngj.
TrE Bury Sr. EpMuxp's Gas CompaNy have reduced their charge from 6s. 8d. to
6s. 3d. per 1000 feet. Their meter charge being also reduced.
THE BaAxewEeLL Gas Coxpaxy have declared a dividend of 10 per cent. for the past year.
Tar CarnisLE Gas CoMpany have reduced their priee to 3s. 4d. per 1000 feet.
TrE Hawick Gas Coxreaxy have declared a dividend of 74 per cent. for the past year.
Gas PRoM CANNEL AND FROM Caar.—The following analysis of the compnru:i_vo value

—_——

last, from the various railways having access to the metropolis, has exceeded the quantity
for the comapondiugemonth of July 1862, by 16,818 tons 18 cwt. The supply for the
month of July 1863 being 126,273 tons, against 109,455 tons 2 cwt. for July, 1862,

APPLIED CHEMISTRY.

Puzriricatrox or Correr, 3y MM. E. MrLLox axp A. ComumarLis,—The copper to-
be purified we treat with commercialsulphuric acid diluted with half its volume of water.
The addition of water m the reaction, and regulates remarkably the disengage-
ment of sulphurous acid, a fact not to be neglected in the preparation of the latter gas.
It matters little whether the sulphuric acid employed is arsenical; after fifteen or
twenz{’cminut.es' boiling_lll the arsenic contained in the acid is precipitated, and we know"
of no better means of frecing from ic an impure sulphuric acid. Oa continuing the
boiling, the oorper dissolves in the sulphurie acid, and separates from the arsenic it con-
tains. The su ‘:hntc of copper formed contains no traco of any arsenical combination,
The whole of the metalloid is recovered in the form of a black powder, described as oxy-
sulphide of copper, and on which sulphuric acid has no action. When the disen,
ment of sulphurous acid is at an end, boiling water is poured on the residiam of the
operation, which is then heated, so as to dissolve the sulphate of copper formed; the
acid liquid is allowed to remain until the biack oxysulphide of copper is deposited ; then
the liquid is decanted, evaporated to dryness to get rid of the excess of sulphuric acid,
and the sulgh:w of copper recovered by hot water from which it crystallises. Sulphate
of copper obtained in this way almost alwayz contains iron, and not uafrequently zine.
Copper is easily separated from the two other metals by an electric current. With the
above salt an acid solution is formed, into which the platinum electrodes of a pile is in-
troduced. The current is so regulated that the deposit takes place, not in a pulveranlent

of gas made from coals and cannel is by Dr. Andrew Fife, Profa of C Y,
King's College, Aberdeen :—A ton of English caking coal yields, on an average, at gas-
works, 8000 feet of gas; and though a larger quantity was given with my apparatus, yet
we must take 8000 as the quantity on a large scale. The value of the coal 18 taken as 1,
The Wigan cannel yielded 9500 and 11,600; the value of the gas, bulk for bulk, being
the same, viz., 185 to the former as 1. Now, taking into account the quantity of gay
afforded, the value of the coals for yielding light, by the consumption of their gases, is
as 2°23 for the one quantity, and 25 for the other. Taking the average, we state the
value of English cannel coal as 2:35, or say 2§ to Newcastic coal as 1. The following

analysis of the cannel raised bx the Ince Hall Coal and Cannel Company, is by Mr, John
Leigh, M.R.C.I., C Iting Chemist to the Manchester Corporation Gas Works :—
Carbonic oxide q vapour - - - . - 153
Olefiant gas and divers hydro-carbons . - . . 8'50
Atmospheric air - - - s e e e . . 482
Nitrogen - - - - ¢ =« o, o - . 019
H(dlogen - - - - - - - . . - 40'30
Light carburetted hydrogen - =« « -« « 3383
Carbonic acid - o e e = e = .« - 118
—10003
Quantity of gas produced - e e e e . 11'673 cubic feet.

Specific gravityof gas - - - < - < - < 52 ”»

Coke prodncet{ from 1 ton of cannel, 13 cwt. 181bs.
This cannel is used by the chief gasworks of this country, including London, Liverpool,
Manchester, and Birmingham ; and by the &rincipal fom%n guwor 8, both on the Con-
tinent and in North and South America. e analysis of the same company’s gas coal,
made by Mr. J. E. Clift, Engineer to the Pageda Gasworks, Birmingham, gives:—

Oarbon, from 100parts- - - - - - . - 8460
Hydrogen, ” L L 514
Oxygen, m e e e e = s - . 210
Nitrogen, » - . - - . - - 220
Sulphur, » - . - . - - . - 033
Ash, " . 412

— 9839

Loss =~ - - - - - -

100°00
Products obtained from one ton of gas coal, being the average results obtained from
using 300 tons in making gas :—Gas produced, 10,200 cubic foet ; illaminating power—
one Argand burner consuming five fect per hour=thirteen spermaceti candles of six to
the pound; specific fmvlty, 462; &unospherieah- being 1'00. Coke produced, 13 cwt.
bushels; suitable for ir Hrecafoand Py

3 qrs., or 44 imperia found

A miscal liquor-p , 20 g ; 1 gallon requiring 10 oz. of the sulphuric acid
of commerce to saturate it. Tar produced, 10 gallons. Purification of the gas :—1000
cubic feet of gas requires 1241bs, of lime for its purification, which shows it to be com-
paratively very free from sulphur. The other impurities of coal are not more
abundant than in that made from other coals. A further analysis of the same company’s

gas coal, made by Professor Thompson, of London, gives .—

A ) .

Specificgravity - - - < . . . - . 1270
Coke, per cent, - - - - - - . . . 652
Volatile matter, percent. - . - . .« . . 348
Cubic feet of gas, per ton, groes e e e e = 11,400

» » » purified - e - - - 1,200
Impurity per cent. lﬂsu - e e e e e e 18
SHedﬂc gravity of purified gas - e o & e = 408°00
Iluminating matter condensible by bromine, per cent. - 435
Carbonic oxide in purified gas, per cent. - - . - 400

I'luminating power of the gas, burnt at 5 feet per hour, equal to 138 spermaceti candles,
cach consuming 120 grains per hovr, Heating power of the coal:—1lb. will eonvert
1541ba. of boiling water into steam.

TuE Gas AT THE GRAND HotsL, Paris, costs annually 130,000 francs (£5,200), which
is what the lighting costs for the wholo town of Orleans, which is a well-lighted city.

NEw Mobk or LigaTiNGg.—A novel mode of lighting has beon introduced at a Bap-
tist Church, just built at Philadelphia. There is not a gas burner in the audience room.
In the pancls of the ceiling are circles of ground glass, 2ft, in diameter. Above each of
these, in the loft, is an argand burner, and over the burner a powerful reflector. The
cftect is just about the same as-if there were 30 full moons shining in the ceiling. The
light is not sharp and intense, but abundant and mellow, and not painful to the eyes.

MINES, METALLURGY, &c.

Drscovery or Gorp IN ScorLaNp.—Up among the Hartfell Hills, near Moffat, and
about Dobb’s Linn and Me; Water, several small “finds’ of gold have been made
recently; one nugget, weigl about 6 graiss, has been publicly exhibited.

SIBERIAY GRAPHITE.—Mr. Alibert has just presented to the Museum of Natural
History, at Paris, some valuablo epecimens of graphite from the rich deposits in the
government of Irkoutek. The specimens are of great size and ﬁuriu. and some of them
are very artisitically wrought, amonget them being a bust of the neror of Siberia.
The whole collection is mounted, as a trophy, upon a magnificent block of nephryte,
weighing some 2 cwts.; this the donor has also obtained from the same district.

Coan—The quantity of coal received at the port of London during the month of July

form, but in that of flexible homogeneous tlakes. A large excess of salt of copper must.
be maintained in the solution. The copper thus precipitated p all the ch t,

of absolute purity. Among the experiments employed to detect the presence of iron,.
the singl tion produced by the contact of copper leaves with a solation of cupric
salt may be mentioned, contn.(nin% a large excoss of ammonin. The operation is con-.
ducted in an air-tight flask, quite filled with an ammoniacal solution of salt of copper.
When this solution is not very conoentrated the metallic copper rapidly dissolves, and the
blue liquid soons loses its colour; if the copper and the cupric solution are quite pure,
the metal simply dissolves, and the bisalt changes to protosalt. But should the metal
or the solution contain iron, that metal will be precipitated as a yellow powder, very
alterable by contact with air. The yellow powder contains bat an infini 1 it
of iron, and is priuclpal&y composed of protoxide of copper, zinc is also prec?pltated.
The analysis of this powder gives the following proportions :—

Copper - - = = - = . - . 9
Iron - - - . - - - e . 060
Zine - - - .« < - < . . 08
This elimination of iron and zinc would not be possible did the facal salt of copper

contain oxalic or tartaric acid; but we have proved it with cupric ph te, nil
sulphate, and chloride. It is net easy to explain why so swmall a quantity of iron induces
the precipitation in the state of oxidule of & l?tity of copper two hundred times larger,
I¢ is an unique influence, and for an instant led us to believe in the existence of copper
of an undetermined metal; but the copper accompanying the iron has exactly the pro-
perties of ordinary copper. In any case we know no more sensitive process for ascer-
taining even the least indication of iron in copper and its combinations; we made use
of it in testing the copper obtained by the previously described method, and in 25
grammes of purified copper found no trace of iron.

TrEATMENT OF Porsovine BY CozrosIvE SUBLIMATE.—When a solution of corrosive.
sublimate is placed upon a bright piece of gold and touched with an iron point, it un-
der%oes decomposition, a thin film of metallic being deposited on the surf:
of the precious metal. Dr. J. C. Johnstone, of Baltimore, by the practical application of
this fact, has succecded in saving the life of a gentlemen in that city who had swallowed
two crucibles of the bichloride of mercury. In less than half an hour afterwards he had
given his patient a bolus composed of half a book of gold leaf, having previously
sprinkled a drachm of iron reduced by hydrogen between its leaves. This dose was re-
tained but a short time, when it was repeated with the happiest results; the vomiting:
and distress ceased ; and the man recovered rapidly under the ordinary treatment for
gastritis. Dr. Johnstone thinks that, if the gold leaf had been rubbed in a mortar with
bright iron filings. and the mixture given with water, it would have been more
successful than the plan he adopted in his hurry.

Ax IMPROVED PROCESS POR THE PREPARATION OP CHROME YELLOW AND RED, Y J.
Fravzoy.—The author takes one hundred pounds of litharge, places it in a sufficiently
large trough, and adds ten pounds of common salt, and enough warm water to make the
whole into a thin e. In the course of twenty-four hours the mixture swells up, and
should then be well stirred. If it has become very thick, more water is added, until it
reaches its original ist is is repeated as often as neccessary, until the whole

4 1

e.
hi,

paste is and chloride of lead formed, which generally happens in four or
five days with the temperature at 88° or 70° F. Twelve pounds of nitric acid are now
added ; the mixture is again well stirred, and then left at rest for some honrs. Fifteen
pounds of alum dissolved in sufficient water to make a saturated solution are then added,
and the mixture is once more well stirred. The chloride of lead is now changed into
sulphate of lead oxide. After some hours the sulphate of lead, without pouring away
the mother liquor, is added, stirring continually, to a solution of bichromate of potash,
The latter must not be very stronz, but ghould contain a pound of the bichromate in
fifteen pounds of water. It abriﬁht yellow shade is desired, the chromate of potash
solution is to be added to the sulphate of lead quitc cold, and in & small stream, the
mixture being incessantly stirred. In this way o beautiful light chrome yellow is
obtained. In the tirst process the solution of bichromate is made use of warm. In
preparing an orange coloyr the author uses carbonate of soda in place of alum. To
maee chrome red ge adds a concentratod solution of bichromate of potash directly to the
chloride of lead without forming cither sulphate or carbonate. The mixture is well
stirred, and in twenty-four hours a most beautiful chrome red is obtaincd. Lastly, the
colours are washed, the d ted, the last water is removed by pressure, and
the colour is made up and dried.

PrEPARATION OF CHLORIDR OF L1xE, BY C. ScHRADER.—The author gives the following
as the conditions under which a good chloride is obtained, which will keep its stren,
for a long time:—1. The lime employed must be free from iron-an! alumina. ‘The
hydrate may contain from 6 to 13 per cent. of moisture withoat any injury to the result.
2. The chlorine must be passed slowly to the hydrate of lime. If this precaution is

neglected, the absorption m:? be sorapid as to produce an elevatiou of temperature,
and csuse the formation of some chlorate of lime. 3. When the hydrate is saper-
the chloride obtained quickly d tly it is

saturated with ehlorine, poscs, q y
necessary to cmploy the Lydnte and hydrochloric acid in Kroper proportions determined
by practice. These proportions will necessarily vary with the stzength of' the hydrochlorice
acid and theoyurlty of the manganesc. 4. In proportion to the absorption of chlorine
the affinity of the hydrate of lime for chlorine nishes ; 80 at the closc of the operation
the apparatus must contain free chlorine in & gaseous state, or the finished chloride will
have an excess of hydratc of lime. 5. By attending to these points a product may be
obtained, which will contain from 33 to 35 per ceat. of bleaching chilorine, aud which will
lose only 3 or 4 per cent, of its strength in the course of a year,

L e ——
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Lust of New Patents.

I’Tnx ArTIZAY,
Sept. 1, 1868,

LIST OF APPLICATIONS FOR LETTERS
PATENT.

W2 RAVE ADNOPTXD A NEW ARRANGEMENT OF
THE PROVISIONAL PROTECTIONS ATPPLIED FOR
BYINYENTORS AT THR GRRAT SmaL PATENT,
OYrcE. 17 ANY DIFFICULTY SHOULD ARISE
WITH REFERRNCE TO THE NAMPS, ADDRESSES,
OR TITLEs OIVEN IN THE LIST, THX REQUI-
TR WILL BE ¥

1909 B. Sutton—Fastenings for cigar cases, porte-
monuairs. and bags.

1910 T. Pellowrs & H. Hemfrey—Elevating straw
and nll\er ngnmllurnl pro uce.

1911 J. E and 1

DATEDP AUOUST 3ed, 1863

1912 B, A. Cowper—Self-acting mules for spinning.
1913 J. W. P. Field—Sheaths or cases for staves or
other simlar wen,

1914 B. W, Gerlsnd—S$:ze. glue, and phosphatrs.

WsJ I P. Bunnet & J. ster—Lampe.

1916 H Wood ng the temp duri
FRRE the pr- orss of 'mmmnuon

1917 J. optical illusk

AP RXPRNSE, FROM THE OFFICR, BY
A LETTRR, PREPAID, TO THE Eomon or
“THE ARTIZANS

DaTep JoLy 24th, 1863,

K-rllund—w‘oﬂ:mx hydravlic presses.

. L. Barnes—Stopping railway tiaine or

1 ve carriages.

lm A. Ru-lish—Protecting horaes and vther cattle
during their transit by rail and on board ship.

1853 T Rrurgeon—Chnius.

1834 B. Bainbaum—Gaiters and leggiogs.

PaTED JULY 25th, 1863,

1855 T. C. Bul! &T Morgan—Collecting fruit from
trees without injury.

1856 G. H,J. M.J,, &J James—Covers f.r purses,
whllets, and pockat books,

108 3 Bxd Forming nfuion selvages er longl-

i wd—Forming imitation selv: er
tudinal cords in weaving.

18% P. 'l'»lh-u-n—Gnn barrels.

1860 € T

18:0 J
8 1 W,

and of
wﬂu{n of the waste products from the manufac-
tore of nlkali and bleackiug powder, and also
from certam smelting operations.

Datzp JULY 27th, 1863,
1881 J. W WV cleb—!hln nand finishing fabrics.
1862 W, Trauter—] hug aud other re.olv-

ing firr-arms.

1863 F. & L Ford—Imitation of different kinils of
marblen or simiiar ornsment] mnterinle

1884 T. Thorne—Disengnyriny ships® boats.

184% G. Haseltine—Conl oil lamps.

1966 R. A pers or supp for the
rails of rajilways.

1867 J. Paju—Umbrellas and parasols.

18C8 J. Whittaker—Obtaining motive power.

Datep JuLy 28th, 1863.

1869 R. Dawson—Extinguishin

1870 M. Cockerell—Locks and -uhn

1871 A. Hector—Facilitating the ontching of fish

1872 A. A. A.B. de Rumlng—uunfumﬂn( jron
and steel with cast iron taken inthedivided stata

ma D Taylor—Ventilating hay, corn, snd other

n-q J ‘Jewell—Setting boilers.
1875 W. T. Smith—Securing the cords of blinds
and otber rollers.

Datep JuLy 29th, 1863,
ll'mr Sdmy—le«hng troughs for sheep ard
eattle,
1877 P.H. Ou-udin—hm
1878 N. ‘l'hamwn—!!oyping the bung holes of
casks and similar veseels.
1879 ‘;J Rnck-rhy & T. A. Barrett—Window frames
1880 H. A Bonpeville — Self-acting flushing
mf w. B Lm—c- ﬂu.
1882 E. Sturge—Coating metallic surfnces.
PaTED JULY 30th, 1863.

1883 G ln-i«p—“nndnng bones, graiu, logwood,
and such li-e -ub-h-
1884 J. W. B 1 1 and

Datep AUGUST 4th, 1863.
1918 C. Goaty—Fulling, thickening, feltiog, and

cleansing cloths

1919 J. Ab Biakes for railway end other
m'ﬁ.’[‘

1920 T. H. Baylis—Hawse pipes, mooring pipes,
and deck ebain E pes.

1921 G. Stevens—Effecting a regular sopply of air
or aeniform Huins f T varidus purposes.

1921 8. Bury & J. Price—Valves for steam engines.

1923 J. H. Walsh—Breeeh ludln lire-nm, and
extracting curtridge cases there!

194 R. A. Cotelle—Mauutacturini ;ﬁ m aloohol by

means of dilulcd acids sctiug indifinitely without

TEeconoentm!

1928 W. E. l\ewh-:—-nwldh( and easting hollow
gculu
.’go l‘ace—Cunlng splints for masches, and

m7 T. Plekrr-uill - P-tdln‘ wool, eotton, nrd
other fibrcus materials into machines_for pree
p-nn‘ the sume fur spinning.

Datep August 5th, 1863.

1938 E. A. Cowper — Furnaces for heating air,
stesm. and other elnstic fluids.
1959 G.Clark—Construction and protection of ships,
vessels, and floanng batteries.
1930 G. Wﬂhn-—lhtlw-y mguulhu
1931 W. Siorer & J. Hancuck — Electro motive
1
"(li Garton & T. Hill—Evnporating and cooling.
l'dl:! W. Hodson—Propelling earringvs and vessels.
1924 A,V Newton—Stervoscopic plates.

Datep AUoUsT 6th, 1863,

Gowland—) .

1935 G.
1938 C. Jowe—Dyelng and ynnunx.
1937 J. B. Dmnzu—' thllu: structures.
ting the speed of steam

1938 J. G. Penede—Regulu
engines.
Hodgson & J. V. Woodfield—Rivets.

and hydnn enl

DW A

w7 for g rotary
shuttle bo:

2052 R. A, Bmmn—H-u upl and bennets.
2083 KA. I re syiupe,

. rail
“am.f u‘d‘mmungle n'l:i.e{a snd \'uoell

1979 W, B. Ilnl‘b—l uilibrium saw frame.
1980 A. V. Newton—Hardening cast iroa.

mm 3. G. lel-no—l.nn.
982 W. Clark—Rond machines.
19-3 J. Whedn—l'erﬁunln‘- oves.

1984 W, On —Reaping machines.
1.858irJ. 8, ullh—hvolvht ht&ry

Datep AugusT 12th, 1883,

1684 G. Graham—Baths or boilers u:ed in dyeing.
1987 R. lulbﬂ—Cut surel.
1988 J. C Nails,
1989 L. R. Bodmer—brruu‘. finisbing. and
parting a lustre to yaru wnd thread made of llll:,
cotton, and other fibrous substances.
1990 R. Canham—Mouids tor easting.
199 J. 'l'mplcmn-—Arulmll fuel.
1992 R. S. Ne.wall—Drying chemical compounds
and other substances.
1993 R. Wappenstriu—Prevention of forgery.
1994 W. Hudson, C. Catlow, & J. Dodgeon—Looms
for weaving.
1995 R. 8. Newall—S8erving ropes fur ships’ rigging
and other purposrs
1998 W. Clark—Lamp for burniog cual ofl and other
s'miiar hydro~carbons without the aid of & draught
mney.

DATED AUGUST 13th, 1863.

1997 J. Ellis—Scouring, elrnmnw. and polishing

vlhg.lbrler, malt, erain. and other seeds.
Demett—PFire-proof buildiugs.

mo H. Winchicomb—8treet pillur 1 tter boxes and
Lags f_r the reception ot post letters.

2000 J. Rdn.unda—QGun »n plllol turniture.

2001 T. Ashwin—Dress fasten

2002 C. Tessier—8afely clulnu dwrn.vindmn,ud

2(;3::1’ @pertures.

a for
2004 M. A. F. Mem. on-—\'umby-nng mach!ml.
2005 B. Deune—Artiliery and firem.ms, aud pro.
j«ﬂln for the same,
2008 H. Brown—Buruers for lumps for hnrnlv oils
or fluids.

Datep AvcUst lith, 1663,
2007 A. RB. Brae — Conducting electric currenta
through railway trans and actusting sigoais e
’l;l!.:'m;:.i ! IPl\n d for propelli
ele—Fans, pumps, and for
eir. fluids, or on-wl’:nhu-w- by mmm.“

foros.
209 8 R. W-llnol-—lland trucks.
IOIO

Ell B. ’;-ylw-Chnrnilg.

upon

ting

w. I
}m - Teuwick—Self-acting valves and traps for | 2012 E. B.'Wilsun—Hinat furnaces.
e.h. 2013 F. J. Junes—Locks or 1astruings.
1941 J Young—Preservation of animal matter. 2014 M. H. Lish Punc! ing anu king plates
1942 W, Clurk—Ovens. in wlneh ho esare 10 be punchad.
1943 W, CI.rk—‘l‘np or -wp cork apparatus 2015 M. y breaks d by the
um G for and
20l6 N. 8. Ruunll-—Workl:g"“ b
IDd R B (xunllr—lnk lﬂnlh 2017 J. Wain—Doubii: and
m-ll heat for smelting and | other fibrous materi:

lW 1'. Simmelkiar & J. I. Spicer—Painting the
ttoms of ships or vesssis.

DATED AuoQUST 7th, 1853,

1948 C. or K mdla—Cooldn‘ ap egg.

1949 W, Jooen—Rie:

195 F. G. Hullwllnud—-l’lpe castings
water, OT ;milnry -n;: otll.-w puai

1951 A. V. Newton: ut

1952 J. W. llntn—?mdneuomf yellow and orange
oolownlz mn ag sen

198
1954 R. A Bman—cdu ovens.
1935 E. Waison—Apparsius whereb r

llers may be made to steer as well as mpel.
lﬂ; J. Platt—Supplying steam boilers with :
1957 T. W. Gillod—Chrss boards nud chessmen.

for gas,
rposes.

ok

hoe
ﬂé& 3. B«tddht‘lnu-—l’ﬂllﬂl or particoloured

ms .V T. Strpbens & C. Hoire—Yarns, threads,
Iaid twine. and other cardege
1887 Jd“B. }Ionll—O'dnanee. Gre.arms, and pro-

1808 W, & 8. Firth~Working coal and other
mines, and loading waggons and otlnr wrhic'es.

1889 G. 8mith—Railway enrrisges snd wagguns.

19" R. Hoe & H. J. Cole—Pucking cases.

1891 T. Apps—Fourewheeled vehicles.

DATED JULY 3ist, 1863,

1892 W. fc J. :‘r-hm—-lmn.
‘orce pum
al nn—FlrIx-nm. and eartiliery and
rvjcctuln for the sam
£‘b J P. Culvrmll—Rnlhr-y lamps.
1896 J B. Andreux—Application of steam to toy

1897 B " Johnson—Pinnofertes
1498 J. F. Dickeon — Boots and shoes
A R. Arrott — Bleachiug certain vegetable

mo R. Stewart—Operatiog the cut-vf valvea of
steam cngines.

Darep AUoUsT lst, 1863,

1801 W. Cottoun—Looped ‘wbrics
1902 R. Brooman—Dyriug mixed animal and
vrgnnhle fibres.
R. A. Lrosman—Wnarming pan.
1903 G. ’l'nylmb!hupl boiler and uther plntrs.
1905 J. Hoefler—Trrating Codilla fibre wnd tow, to
render them nvdlnblg a3 & substitute for cotton.
1900 J. Kitk—Loom
1907 1. Bnd‘hlw—ﬁlﬂng motion to dobby horses,
fly ng and swinging busts, or similar apparatus
used for public amusement.
1903 R. K. Bibby—Fireproof cement,

1935 E. II rewuod—( ont D Metal
1959 J Th " &E.G. &F. 4\ Pmna—Cudh‘
wugines.

DaTeDd AUGUST 8th, 1863,

1960 N Jureil & W. Miller—Owkum.
1961 W. B. Robi Extinguishing tires.
Iﬂﬂ 3, J.. A., & W. Thorntun—Producing looped

mm A I‘ Pric —Application of judia rubber and
gutta perchn to the munufacture «f brushes aud
mate.

1964 H. R. Brown—Apperatus for the lnted
d-hvery of oardn. tickets, lubels, bills, sheets

enrdbonrd, paper, metal of
wnal for Mven-uin‘ or odur purposes.

1965 M Smith — O

i N
ln? an ".. 'A:nuonr—l’amnhl- for the rails of | 3
railways.

DATED AvOUsT 11th, 1863
1967 J. A. Fuliesiou—Fust.ning Loeps for packing
bal

lvs,

1958 P. M, del llw——Obhmin‘ motive pewer.
19+9 B. Heyne—Af b

und diawiy, ! v

nnd other otjects 1n correet perspective.
1970 R l)-ckmn—l.uhngnphw pnnun‘-pﬂncm
1971 R.J g und

purpuses,

1962 A. V. Newton—Blue aund vialet colouring
matter.

g
y

DatFp Avgust 10th, 1963,

1973 J. Robs n—Bonry tills.

1974 E. 8. 8im.n—Fastening for legtingl.

19 5 K. Myers & H. Fortes—Ro

1976 W. Kuon les & R. Halliwell—b= p.rlll‘, spine
ning, aud douhling cotiva.

018 W. Asbury—A. and axle boxes.

DATXD AugusT 15th, 1863,

2165 J. Taylor—Soap.
20!9 J w. Holhun—?ndudng _optical illusions

Jjuices, and o:he ynd
2054 J. B. V. Faure—Pen and ink holders.
2088 C. H. McCormick—Renping machines.
2038 C. G. Wilson—Pressing cottou and
aud pressing other sabstances.

Datrp Avovst 19, 1863,

2057 W. Jackson—Sewing machiues.
2058 C. Sonnbammer—Fnn.
2059 T. Howard—Spinuing eotton, flax, wool, silk,
and other fibrous sutstauces.
. Scott—Floaung docks for lifting ships and
other bodues.

mx 6. T. Bouhldolndiq weft in hiir cloth

ma 8. *8and g for leggi
or Oéh articles. l’H s
2063 Buneli . Conk—Prod cing optieal .
sions of moving animsls and b:diu fla
2064 R. H Jackson—Sawing wood and other fitwous
substauces.

Fa

Darzp Arcusr 20th, 1863,

2091 H. Batt—Roughing horses by the lication
of a clog instend of taking off the Mlpp

2005 G. 8
mlallmP:u acer—Preservativn of wood, stone, and

Traoes.
2006 W. & J. Galloway—Steam boilers and steam
nwr .
7 8. Hal h & T. Plnn—l' n
m W. Hamiltun—8;
2009 J. Flmm‘—-h-cnu' !hp colours of dyed
2070 J. I’Int & W. Richardeon—Cleaning cotwen

aud wool.
”71 J. Platt & W. Richardson—1Vinding narrew
lape of wool.

idgres.
. D. Hammoud—Treatment of certain bodily
ailmeats.

DaTED AvonsT 2Nst, 1863,
2074 J. F. Hul—lmptvud ventilating gas lamp or

5 J. o ing = ater
P‘”.;." urd &r l-lmrin: org:rn aod harmoniums.
20i0 T. F. be-
tween the pnasengers, guard, and ariver of w rail-
2077R. Thompeua i oy fo plaisivg eurred,
h —Mac!
currilinear, irregular, and Ly "
'uﬂ :adauh-r me-lxa nd
2078 roomnan— Expressi
trom seeds, nnd liquids othe“ . mﬁ‘a‘w 3

tajniug the same.
2079 W. Evaus—Artificial fuel,
2080 R. Gnflithe—Conatruction of

f retorts or
for extracting oil from aml coal or odnrhtl-
minous substances.
2081 E. Pope—Improvementsin breech-loading fire-
ATMS.
2082 J. B. C. Lange—A pparatur for the
:‘ peed ot di vy .M“&. flineg

DaTED AUGUST 22ud, 1863

mo l' f L. B H.rn—\h’ t ration t0
make fabrics, thread, kxm-n:::':nd others
impmnnble inst water.

2021 G. Tates—Indicating th mnnbn of tubs or

- measures drawn from m

2022 G. Duviu—l‘nmleel for h-dn‘, flattening,
-nd annealing lb ‘. be of

2023 E. !wu-— ul lll ¢ lp-ul cn.lm

:um l. .3 "

2083 T. chmm—l’-nt bolder for the photographic
. adapted to emrry dm-vnv.’-u-d plases,
mh vl-te beiug on the same plave and m the
2084 R. A. Cl der
other vessels ¥ pow ead
2085 A. Wnl-o-—lnlnl pictures in and with
&oﬁ.’nphlc albums.
2066 R. A. llnmlnn-— etallic llloy

2087 ].;_“I‘ C. lnrun—App-nnu beating and
rifyin
QE m—Amnm for electro-plating
for medical ==
MH.J.‘ u:k——h-w-ubnhu‘h

Im)“" an& l:l.‘w.om —Preparing

ml.hhb&l.&mh—hruh ogs.
2026 E. Lord—Prep i "':m”
aot'on.

P. Pl
028 J. B ) A budeke—[nylu.: e-um-- or other

i

otber simiiar tibres.
DATED AUGUST 24th, 1863,
2092 A. Jn\wn—nnﬂwudhd:m-‘ohm
and lo-dluﬁ eoh
oru mstrioe or perpetuel

wheu susp
2029 T. nmk.- Scuon’of chnrooal and otber

products frem refusa tan and other woody sub-

stances.

2030 J. Gnmhn—kll.

2031 A. V. l\cvm—?rlnlh‘

2032 R. 1. g -htbown—Loom:

203 R, H. lunmll—'rhn-hin'mndothnmh

or seeds.
2034 G. T. Bousfieli—Cament.
2035 A. W. Parker—Soap.

DATED AUGUsST 17th, 1863.

2036 J. thb—?inhlnn: woven fabrics.
37 A l Dearn it diso

2093 L. Gut
MC S, Gn-&—lu:hlu wsed
4 for cleaning
MSA C.ptllo—lnpwd wethod of glazing
muweo

29 F. R lm:k—llilh-ry brid plers, landing
lt-m nd -o-ladh‘ ‘"
aﬂ‘u’ . Mel pr in cleaning
u
2098 R. Baoo-u—l-ylm in air and gas
engiues

DATED AUGusT 25th, 1863,
2009 A. Hert & P.W m-et—l’w‘n-tnl

2033 H. Bomvvillc.h—lnmvmr.
2039 H. A Boupeville—Spinning wool.
2040 W. Longbuttom—Lal tor.

ml R. Bnluh—Mn‘ or mtlin‘ the sails of

!)ﬂ ‘l‘. Tort A 10 stram
b-ilers and floes for the eonwmpm of amoke.
2043 J. 8. Crosland—Lubricaior.

DateD AUGUST 18th, 1863,

2043 J. Broadley—Weaving.
2045 3. Arther — Prevenuon, cure, snd relief of
hrrvl of every description.
Briggs—Cov- iy, cnuulme steel.
so.. J Brennavd—Fire
2048 H. Robinson—Lure Iulm
2049 T. Dobb—Chimney tops.
2030 A. Cruickshank—Foud for cattle and all other
tic nmimals  pou.try, and game.
Yates—S-cunng armour plates, blecks, or

2100 ¢ K. k-dl.lthlhr & J. B. Wayne—

¥ ire-arms.

2101 W. K. Gedge—Candles.

;Ig :"._‘\: FdrndTv(-o; i S, "
i . Thomas & . Marshall—S8pinuing.
24 T. Ho{ ine—Carriage door hund.es.

21€6 J. L Kessle;—Evaporating and dhul!hg

DatEp Avoust 25th, 1863,

<107 S. Pmrhl—humon of time.
Preparing out rope strauds or
into vakum.,
Bedson—Pointing wire reds
to fucilitats thrir fntroduction into draw plates.
2110 W. E. Newton—Rxtracting coal from mives.
2111 J. Platt & W Richardson—S8toves.
2112 J. Fry—Mashi machinery used in making
fermented liquors.
271:3 D. Blak h

R. Johuson

and

metallie

nrticles. )
2114 J.H. Jobnson—Obtaining acd applying motive
puwer.
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