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NOTES ON THE ELECTRICAL CONSTRUCTION OF
DEEP-SEA TELEGRAPH CABLES,

Tre data available for the guidance of the telegraph
engineer or manufacturer in what may be termed the elec-
trical, in contradistinction to the mechanical, construction
of submarine cables have not hitherto been collected, ex-
amined, and presented in a form calculated to render them
a subject of study amongst the generality of those who are
interested in the great problems of submarine telegrushy.
The stock of knowledge which we have at hand to aid us,
as an engineering nation, in giving to the rest of the world a
solution of these problems is certainly not deficient in de
or in extent, but is insufficiently disseminated, and, owing
to causes which—in spite of, and partly in consequence of,
our various scientific organisations—are constantly opera-
ting to prevent the spread of science, is practically con-
fined to s few scientific men whose talent for the applica-
tion of valuable data is apparently by no means equal to
their ability for abstract investigation. In this circum-
stauce is, we believe, to be found the main cause of deep-sea
telegraphy being at the present moment at a stand-still, so
far as regards progress in practical resuits. De this as it
may, the discussion in our columns of questions relating to
the electrical, as well as to the mechanical, construction of
deep-sea cables may be attended with advantage ; and the
observations we propose to offer under this heading may
perhaps initiate this discussion, whilst affording informa-
tion to some who may be seeking it in this direction.

With the one exception of the last Atlantic cable, sub-
marine wires have hitherto been insulated simply by “ rule
of thumb,” that is to say we cannot trace the application
of any accurate theoretical principle in their construction.
Even in the case of the cable mentioned, a wide de-
viation is observed from the relative proportions of copper
and gutta percha theoretically requisite to obtain the maxi-
mum of efficiency at the minimum of cost ; and the reasons
for this divergence from the admitted scientific principle
have not, so far as we are aware, been explained, We pur-

to refer to them further on.

The “ thumb ” rule which is now mostly prevalent is ‘“ to
make the conductor as large as may be consistent with
financial considerations.” This, thuugﬂ plausible and based
upon a generally safe principle, is, like most other empirical
rules, deficient in definition and accuracy, and is fravght
with some dangers, amongst which that to the pockets of
shareholders in telegraphic enterprises is not the least im-
portant. ‘The rale of “ as large a conductor as possible ™
18 in fact to be accepted with reserve, or at least with
certain limitations. It is not many years since it was
rejected in flolo by several electricians; and the reasons
which led to its rejection, and to the adoption in the case of
the first Atlantic cable of what has been considered a very
faulty design, are deservingjof careful consideration in con-
pection with the present subject-matter, since—though
they are now known to be insufficient to lead to the con-
clusion that an advantage is gained by constructing a lnng
cable with “ as small a conductor as possible "—they affor
the data for obtaining a golden mean between two ex-
tremes. It may here Ee remarked that the Atlantic cable
of 1858 was probably far more defective in execution than
in design, electrically speaking; and that the proper
diameter for the conducting wire of a submarine cable 1s a

uestion which is dependent in very great measure upon

e nature and cost per 1b. of the material used for the in-
su'ating sheath. The statement which has been made—
that a certain ratio should be maintained between the
diameter of the conducting wire and that of the insulated
core—is liable to some misconception, since the most
advantageous ratio varies in the case of different insulating
media, and even with the variations in their price. The
ratio to be considered is that of electrical efficiency to cost—
one which should obviously in all cases bear the maximum

value, so long as the question of mechanical efficiency does
not interfere with the electrical question.

And in considering the construction of submarine cables
from an electrical point of view, care should be taken not to
underrate mechanical advantages. It is true that the
commercial value of a cable, when the latter has been suc-
cessfully laid, is generally dependent upon the rate of speed
lttainngla in signalling through the wire; but it should be
borne in mind that the main difficulty has hitherto been in
depositing deep-sea cables at the bottom of the ocean in a
condition of efficiency, and the greatest mistakes made in
connection with such cables have been those in their me-
chanical construction. Nevertheless, an electrical objection,
brought forward by an eminent electrician, but which, if
it be not almost wholly unfounded under existing circum-
stances, is of small moment in comparison with the
mechanical advantages in view, bas been allowed to
militate against the adoption of a system of constructing
deep-sea cables which, whatever m?g' be its merits and
demerits, would doubtless have sufficed to obviate the
disastrous failures which have sgain and again occurred in

the attempt to lay 2 Transatlantic telegraph. We refer to
Mr. Allan’s system of placing the strength of the cable in
the conductor, by forming this of a soli wire, sar-

rounded with fine steel wires laid with a slight spiral.
The electrical objection to this system is, that since the
conducting power of steel wire is much less than that of
copper, the compound conductor would expose a greater
amount of surface than docs a copper conductor of equal
conduetivity, and would, consequently, by reason of the
greater inductive charge upon the surface, give, caleris
paribus, a lower rate of speed in signalling. Obviously
this is no valid objection if, as may undoubtedly be
the case, the advantage gained mechanically outweighs the
electrical disadvantage ; and, indeed, the former might be
cheaply bought at the cost of the increased quantity of
insulating material n to compensate for the elec-
trical defect. But while pointing to the inexpediency of
allowing comparatively slight electrical objections to inter-
fere with more vital questions of mechanical efficiency, we
moy state that the * serious electrical disadvantage” in
the case of Mr. Allan’s cable is found, u examination,
to have no existence in fact, provided the weight of

steel be considerably less than that of ml:ﬂ_er.
to a solid copper wire being used in this |
place of a twisted strand copper wires, the inter-
stices in which are filled up with an insulating com-

und, it is found that the inductive charge in a given
ength of Allan’s cable may be but very little greater
than that in a similar length of cable of the ordinary con-
struction, equal to it in conductive resistance, and in thick-
ness of insulation. The twisted strand conductor, necessi-
tated in consequence of a defective system of mechanical
construction, is open to an electrical objection of at least
equal weight to that we have ref to, but ltr::fely
enough, though involving the consideration of a radical
defect iumj of an advantage, the objection has in this
case been but little insisted upon.

Next—in the present stage of our progress—to the ques-
tion of mechanical efficiency, comes that of electrical
perfection in regard to the conditions which at the minimum
cost allow of the maximum rate of speed in signalling.
Nor should the latter consideration be underrated gj" those
whose attention has been mainly directed to the mechanical
construction of deep-sea cables ; for it is quite possible that,
of two cables of equal cost and equal length, the one ma
allow of a rate of speed in the transmission of signals
double or more than double that which is attainable in the
other, or that the cost of cables equal in electrical efficiency
may vary in similar ratio. And here perhaps a useful hint
in relation to signalling apparatus may be given; for it is
quite possible also to double the commercial value of a long
submarine line by the use of improved instraments or
systems for the more rapid transmission of telegraphic
d}Elpllﬂhﬂ.

By far the most important electrical question to be con-
sidered in reference to the efficiency of long submarine
cables is that of inductive resistance, and it is worthy of
remark that, where this question is duly regarded, perfec-
tion in regard to insulation properly speaking will, gene-
rally, be found combined with economy of construction.
The rate of speed attainable in signalling does not, it is
true, depend exclusively, as was once supposed, upon the
inductive resistance of the insulating envelope of the cable
— considered as the dielectrie in an inductive circuit ; since,
though the quantity of electricity accumulated under a
given tension as an inductive charge varies inversely as
this resistance, the conductivity of the wire exerts a ve
important influence upon the rapidity with which this
conductor can be charged and discharged in the operation
of signalling. But, whatever may be the diameter of wire
adopted for the conductor, it is of great importance in a
pecuniary sense that the maximum ratio of inductive
resistance to cost should in all cases be obtained. It willin
effect be easily understood, even by those who are un-
acquainted with electrical science, that whilst, on the one
hand, a wire can be charged and discharged more quickly
as its conductivity is increased—the conductivity vary- |
ing as the square of the diameter, and the surface, upon
which electricity becomes accuamulated, only in the simple
ratio of the diameter—it can, on tle other hand, be charged
and discharged more quickly as the quantity of electricity
distributed upon a given extent of surface is reduced by
increasing the inductive resistance. But, as the increase in
inductive resistance produced by augmenting the thickness
of the insulating sheath cannot, with any advantage com-
mensurate to the expense of material, be carried beyond a
certain point, this thickness should practically be limited
to that which at the minimum cost gives the maximum
resistance. And it is necessary, therelore, that we should

reliable theoretical data upou which, in conjunction
with certain commercial data, we may calculate this
particular thickness in the case of various available insulat-
ing materials. We must defer until next week the considera-
tion of the laws embodying the first mentioned data.

But before closing the present chapter of notes, it may
be useful to give a very plain definition of conductive and
inductive resistance—two distinct properties which have
frequently been confounded—and also two or three simple
formulx, in which are condensed the most important elec-
trical principles applicable in the construction of submarine

Owing
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cables. Conductive resistance is the obstacle opposed
either by a good or a bad conductor to the passage of
electricity as a current ; inductive resistance is that opposed |
by a bad conductor, or insulating substance, to the accumu-

lation of electricity as a charge. Thus the quantity of
electricity passing as a current from a source of given
electromotive power will be inversely as the conductive
resistance in the circuit, and the quantity of electricity
accumulated as a charge will be inversely as the inductive
resistance of the insulating medium or dielectric which
necessarily forms part of every telegraphie circuit. Calling
E the electromotive force and I theresistance, conductive or
inductive, the quantity, QQ, of eiectricil'ﬂr passing as a current
or accumulated as a charge may, in either case, be expressed

by the equation :— & - l
= 5 (1).
In the case of prismatic resistances, cither conductive or

inductive, such as a metallic wire of equal sectional area
throughout its length, or a flat plate of insulating material,
the following formula (also bearing out the analogy between
the conductive and the inductive circuit established by
Mr. Gaogain and Mr. F. C. Webb) is applicable—/ being
the length of the wire, or thickness of the plate, and 8 the
cross-sectional surface :—
R= ; . (@,

But, when / and 8 are maintained constant, the resistance
(R) is found to vary in the case of different substances, and
gives the measure of their specific conductive or inductive
resistances. Calling r the specitic resistance, the equation,
when different substances are compared, becomes

R= f_r-
B

This equation, it should be pointed out, is inapplicable to

the inductive resistance in a submarine cable, this resistance
~—unlike the conductive resistance of the wire—not being

prismatic but composed of a hollow cylinder of dielectric,
within which is encased the conductor.
F rom the above eqmtio:él (1) it follows also that—

R=17 (3)

an expression which would at once enable us to obtain
experimentally at least an empirical formula applicable to
inductive resistances in submarine telegraph circuits.

— ——
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VISITS TO THE PROVINCES.

MELRTHYR, AND IT8 IRONWORKS.
No. L.~

Tur mining districts of South Wales are situated in the midst
of a number of valleys, stretching from the northern parts of
Glamorganshire and Monmouthshire, in the north, to the Bristol
Channel, in the soath, The largest ironworks and collieries of
Wales are, as a rule, to be found near the upper parts of these
valleys, at distances of from fifteen to twenty-five miles
from the sea, and separated from each other by intervening rid
of hills. Thos, there are the Vale of Neath, the Aberdare Valley,
the Mertbyr Valley, Rhymney Valley, Ebbw Vale, and many
others, all lying nearly parallel with each other, and opening in
the direction of the sea. Railways or canals, or both, ran down
these valleys, in many iostances amslgamating with each other
as they reach the mors le vel ground in the south, and they finally
terminate either in Cardiff, Swansea, or Newport, the three great
shipping ports of South Wales, Cardiff being the central and most
important. A little of the traffic of the iron districts also finds
outlets at Neath and Briton Ferry.

The largest and richest of the Welsh ironworks are at Merthyr,
which liesat the head of the Taff Vale, and is connected with Swansea
bv the Vale of Neath branch of the Great Western Railway, the
Glamorganshire Canal and the Taff Vale Railway uniting it with
the port of Cardiff. Merthyr is rapidly increasiog in popalation,
and now ranks in the census returns next to Brighton. On both
sides of the town high ranges of hills cut it off from the neigh-
bouring valleys of Aberdare and Rbymney ; the sides of these
hills are defaced by great heaps of refuse from the mines and
works ; railways and tramroads cut up the district in all direc-
tions, and rise one above the other st different levels on the sides
of the mountaios Huge chimneys are seen belching forth smoke
by day and fire by night; while in the buildings beneath them,
lﬂ'l.rtzj' beings toil amidst fires and furnaces, surrounded by pon-
derous masses of machipery., From the hilly nature of the
country, and the large ironworks in the immediate neighbourhood
of the town, Merthyr by night presents a spectacle of fiery magni-
ficence rarely if ever equalled.

The people who labour in this black and fiery region hold their
lives on & somewhat precarious teuure, the riturns of the Regis-
trar-General showiog that the mwortality in + ¢ Welsh iron
districts is greater than anywhere else in the United Kingdom.
This is partly caused by the nature of the occupations of the in-
habitants, partly by the extra liability to accidents, partly by want
of drainage, and partly by drunkenness and waot of cleavliness
in & population continually increasing by new comers, who cannot
find employment in lreland or the Welsh agricultural districts.
The wealth of Merthyr is derived from the three large works in
the neighbourhood : the Dowlais Ironworks, the largest in the
world ; the Cyfarthfa Works, the property of the Uuuﬁn; family,
the * Iron Kings” of Wales; and the Plymouth and Penydarran
Works, recently purchased by the Plymoath Iron Company, Mr.
Richard Fothergill being the managing proprietor.

A bundred years ago Merthyr was nothing but a moderate.
sized village, and since that time its prosperity has kept pace with
that of the neighbouring millowners, growing quietly with the
times, and presenting few features of bistorical interest, except
duriog the niots. In 1800 there was & riot caused by scarcity of
provisions. Several houses were plundered, after which the mob
dispersed without doing much harm. Another outbreak took
place in 1816 of a mot very serious nature, but the last one, in
1831, will lopg be remembered by the inbabitants. In June,
1831, the rioters entered the house of Mr. Rowland Fothergill,
mavager of the Aberdare Ironworks, and compelled bim with
menaces to sign a paper of somewhat unmeaning character, which
be did, konowing that his life was in peril. ter taking every-
thing eatable to be found in the house they retorned to yr,
where they destroyed the houses of the bailiffs of the Court of
Requests, and burnt the forniture, They also burnt in the street
the books of the Court of Hequests, as well as the furniture of
Mr. Coffin; after which they went {o Cyfartha, and stopped the
men engaged in the works from continuing their employment. Soon
after this Mr. William Crawshay, and Messrs, Bruce and Hill,
acting magistrates for Glamorganshire, went to Merthyr with a

arty of the 93rd IHighlanders, followed by a mob of rioters.
I'he soldiers drew uﬂ in front of the Castle Inn, whence the mob
was addressed by the High Sberiff, Mr. Guest, and Mr. Wm.
Crawshay, who exhorted the men to disperse quietly. It was of
no use. The soldiers were attacked by the erowd, who tried fo
wrest their arms from them ; the msjor and many of the men
were wounded, when the soldiers placed in the windows, seeing
that their comrades were threatened with destruction, fired into
the street, killing three upon the spot. A desperate fight
followed, in which thirteen more were killed, but in the end the
soldiers succeeded in dispersing the rioters, although some of them
coutipued firing into the Castle Inn, one of the shots narrowly
missing both the High Sheriff and Mr. William Crawshay. As
night came on the little party at the Castle Inn managed to reach
Peyldmnn House, the residence of Mr. Forman, a much safer
position. For several days afterwards the town and district were
in a state of great excitement. Tbe rioters surrounded a body of
cavalry from Swansea, under Major Penrice, and disarmed them ;
but more and more military aid reached Merthyr from different
parts of the country, till at last the disturbances were quelled
without further bloodshed. The present Mr. R. T. Crawshay,
then a child, was at the t'me of these riols given for safety into
the hands of a workman and his wife living in a cottage on the
side of the Aberlare hill, oppesite Cyfartha Castle. The ring-
leaders among the rioters were afterwards taken prisoners, and the
worst of them only, Dick Penderrin, convicted and hanged. Thus
the old Iron Kings of this district ruled with a strong hand over
a turbulent race. They, however, were true public benef
in making a district yield food and employment to thousands o
men and their families which once only furpished sustenance to a
few shepherds, and even before the troubled times just Cescriled,
the strong attachment existing between the ironmasters and the
better portion of the workmen once prevented the sale of the
Cyfartha Works to Sir Beojamin Hall just as the deeds were on
the ?nt of being signed. 1t was only a question of five minutes.
Mr. R. Crawshay chanced to go outside the office docr, where some
of the men from the nills who had just heard some rumours about
the sale, surrounded him, and their spokesman, Dick Morgan, said,
“ We hear, master, you do thiok of sclling the works, Iss indeed |”
Mr. Crlflinr replied, *“ Yes, Dick, I do.” Whereupon they im-
plored him not to sell them, saying it would be a blow to thems~
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selves and their families, and that they would not serve under any
other master. Mr. Crawshay could not stand this; he re-entered
the office, and told the then Mr, Hall, in language more emphatic
than polite, “ I won't sell the works.” Upon this Mr. Hall, to use
a west country expression, looked “main scrow.” He replied,
“You won't, won't you ?'' and hot words fq]ll':.'lWQd, calmed some-
what by the intervention of the son, Mr. Wﬂham‘(}'mwshnj', who
chanced to be present. Both parties left the office, eager to ob-
tain those truly British luxuries, legal advice and expenses.
These were not the days of the railway or the telegraph; so both
parties posted to London in hot haste, by different routes, with
all the speed the horseflesh could give, in crder to be first In en-
gaging tie services of Sir Samuel Romilly, who was then ia the
height of his fame. My, Crawshay sped on his way by the
Brecon and Hereford road, reached London and the office of Sir
Samuel Romilly ; and after the interview, as he left the house of
that eminent counsel, he met Sir Benjamin Hall coming in. They
passed each other in the passage. The works in the end remained
the property of the Crawshay family, and the words of Dick
Morgan have had their effect, both on the House of Commons
and the House of Peers; for the owners of the large Welsh iron-
works have gained influence envugh to occasionally send them-
selves or their representatives to both, as imstanced in the one or
other of the cases of Lord Llanover, Sir J. Baily, Bart, M P., Sir
J. Guest, Bart., M.P., the Right Hon. H. A. Bruce, M.P., and others.

The Glamorganshire canal, by which route alone goods were
once carried from Merthyr to Cardiff, is 25 miles in length, and
was opened in 1798. It has a fall of from 500ft. to 600ft., has
forty locks, cost £100,000, and has a branch to Aberdare, The
Taff Vale Railway, one of the best payiog lines in the kingdom,
also runs from Merthyr to Cardiff, and was opened in May, 1841.
As it passes through a very hilly country it has plenty of heavy
bridge work, and at Navigation Junction the trains bave to be
drawn, locomotives and all, up a steep incline by means of a sta-
tionary engine and ropes At the present time some heavy work
is being executed whereby the gradient will be rendered less steep,
and the stationary engine abolished. The broad gsuge afterwards
reached Merthyr by the Vale of Neath line in 1852, and within
the last year or two ralv ays from Abergavenny and Brecon have
been constructed to within a few miles of Merthyr, their further
progress being retard:d by the difficulties and expenses of the
route.

In former times, as at present, Merthyr was very unhealthy,
and Dr. William Kay, of Brstol, after making an official mnvesti-
gation of the subject, calculated that in 1851 the average age at
death in Merthyr was 17} years, being rather less than half the
average length of life in the healthiest district in the kingdom.
Typhus fever and chelera habituully made deadly ravages in the
town, and as soon as the Public Health Act came iuto operation in
1850, it was found absclutely necessary to supply Merthyr and
Dowlais with water. Engineers were invited to send in plans to
supply water by gravitation, the choice of the source being left
to the candidates. The plans of Mr. Lynd, now engineer to the
Manchester Corporation, were accepted. He proposed collecting
water on the mountains, below the Brecon Beacons, at about eight
miles from Merthyr, and delivering it at the bighest level at the
top of Dowlais, whence all the rest of the town could be supplied
As these plans, however, did not altogether meet the views of
the ironmasters and the wants of the town, they were recousidered
by the local authorities and ultimately rejected. The eminent
engineer, Mr. Thomas Hawksley, was then employed, and he
suggested the construction of the present works, which consist of
the Peatewyn reservoir upon the river Taff Vechan, where it acts
as a compensation reservoir for the ironmasters. It is about six
miles from Merthyr, and contains when full 63,000,000 cabic feet
of water, covering an area of 100 acres. The town is supplied
with water direct from the river Taff Vechan above the reservoir,
whence the water is delivered by 14in. pipes at Penybryn, about a
mile from Merthyr, where depositing tanks, filter beds, and a
covered reservoir are constructed. From this place the whole of
Merthyr and Penydarran are supplied by gravitation, but for the
upper part of Dowlais the water is pumped by two engines of
14-horse power each, made by the Vulcan Iron Company,
Warrington, delivering it into a small covered reservoir at Dowlais.
The total length of pipes of various sizes, from 14in. to 2in. in
diameter, is forty-two miles. The total cost of the whole of the
reservoirs and works was £82 000, raised by the Board of Health
on mortzage of the rates, to be paid off, with interest, in thirty
years, five of which have now expired. The yearly payment by
the town on this account is £5,577. The present daily consump-
tion of water by the town is 150,000 cubic feet, and the revenue
from the water rates now amounts to about £4,000 a year,
showing that the new waterworks are becoming valuable property
to the town. As regards the compensation reservoir, as long as 1t
contains 20,000,000 cubic feet, the millowners have the power,
under the Waterworks Act, of drawing off the water as rapidly as
they require it. When the water sinks to 20,000,000 cubic feet
the minimum quantity to be discharged is (by agreement) 110
cubic feet per minute, When it sinks to 6,000,000 cubic feet,
which it never has done, even in the excessively dry summers of
the last two years, the minimam quantity supplied to the mill-
owners will be reduced to 90ft. per minute. There is an escape
of water from the reservoir through the fissures in the limestone
rock, whereby an average quantity of 150 cubic feet per minute
is discharged into the niver, some of this amount, however, coming
from springs. All this leakage, which varies in quantity accord-
!;l::f to the height and pressure of the water in the reservoir, is

culated in the quantity supplied to the millowners. The
waterworks were constructed by Messrs. Tomlinson and Harpur,
of Derby, under the direction of Mr. Samuel Harpur, now town
surveyor of Merthyvr. The total expenditure of the Merthyr
Board of Health is covered by two rates in the year, raising about
£10,500, of which one-third is paid by the ironmasters,

At present there is a break at Merthyr between lines of railway
that will in future more directly unite North and South Wales.
The railways striving to enter Merthyr meet with great difficulties
from the mountainous nature of the ground, and general heavy
expenses. The London and North-Western Railway Company
propounded & scheme last session to unite the Merthyr and Aber-
gavenny line, with the Vale of Neath Railway. For various com-
mercial reasons this project has been abandoned. The plans in-
cluded a very large and expensive viaduct, besides which the
proposed line was forced to make an ascent of 700ft. in a distance,
in & straight line, of a little more than two miles, an ascent which
with difficulty coald be overcome by gradients of about 1 in 40.
The Brecon and Merthyr Railway Company is now making the
link which will supply North and South Wales with more direct
communication than hitherto, by means of the Cyfartha branch,
which will coonect the Vale of Neath and Taff Vale Railways
with the Brecon and Merthyr Railway. This branch, althougha
short oue, isa very expensive length, and requires two noble stone
bridges or viaducts, upwards of 100ft. in height, and consisting
respectively of fifteen and seven arches of 40ft. span, over the
rivers Taff Vawr and Taff Vechan at Cefn and Pontsarn. Both
bridges are built of the limestone of the district, but are not yet

uite finished, The contractors for the line are Messrs. Savin and
ard, who with Messrs. Watson and Ce. and Messrs. Davies and

Roberts, have within the last few been covering Wales with
railways in all directions, principally at their own ex . When
the Cyfarthfa branch of the Brecon and Merthyr Railway is finished
it is almost certain that the London and North-Western Railway
Company will obtain running powers over it, whereby trains can
come direct into Merthyr from Euston-square, via Abergavenny.
Another great work of the futare in Merthyr is the drainage of
the town and district, which has not yet been commenced, not-
withstanding the large population. The plans prepared by the
town surveyor, and passed by the Government engineers and
the Secretary of State, provide for the entire sewage of Merthyr
and Dowlais, and for the disposal of the sewerage by irrigation in
the surrounding country. These plansappear to be very complete,
and include ten miles of oval brick sewers of from 30in. to 50in.
diameter, and nineteen miles of pipe sewers of from 9in. to 12in.
in diameter. Flood outlets are projected for discharging any sur-
plus of water in times of storms and heavy rains. The works
have been let to Messrs. Isaac Dixon and Co., contractors, cf
Liverpool, whose revised estimate amounted to £24,068, mstead
of £26,123 as already published in Tae ExerNeer. The sum
borrowed by the town for the construction of the worksis £27,000,
being the amount of the surveyor's estimate. and this sum is
already in the hands of the town treasurer. The drainage works
will be commenced in a few days, and, by agreement, they must
be completed within two years. \ a
A new feature in the trade of Merthyr is that within the last
few years the ironmasters have entered into the coal trade. Large
uantities of coal are exported to all parts of the world by the
owlais Iron Company, and Mr. R. T. Crawshay is making pre-
parations to eoter into a similar business. It is a curious fact as
regards Merthyr, that although coal and iron are so plentiful on
the spot, and the whole country is alive with locomotives and
engives, all the best steam machinery connected with the
ironworks is made at a distance and brought to Merthyr
by rail. Neither are the smaller description of iron goods
manufactured on the spot, and in many instances the
identical iron made in Merthyr and sent to England has been
traced back to Merthyr and South Wales in the shape of
manufactured goods. The manufacture of nails, wheels, and
axles, iron hurdies, and other iron goods in large demand in the
surrounding country, is not carried on at all,or to any extent worth
noticing, in the Welsh iron metropolis, Good schools have been
established by the millowners, although in this respect Merthyr
proper is not well supplied. The Dowlais Works, the property of
the late Sir John Guest, Bart., are now in the hands of two trustees,
Mr. G. T. Clark, who has given a greater impulse than anybody
to the establishment of schools in the district, and the Right Hon,
H. A. Broce, M.P., who has devoted most of his time and atten-
tion in the House of Commons to the promotion of national
edueation.

THE DUBLIN TRUNK CONNECTING RAILWAY.
A TUNNEL UNDER THE LIFFEY.

I the session of 1864 the plans of the Dublin Trunk Connecting
Railway were first deposited in Parliament amid strenuous opposi-
tion, there being no less than five competing schemes, all having in
view but one object—the connection of the Dublin termini of the
Irish truvk railways entering that city. T wo of these schemes were
based on the plan of erecting a central station, whence lines should
branch to the different trunk railways, but the other three each
purposed to make a railway round the suburbs of the greater part of
Dublin, uniting the different lines as it crossed them., The capital
necessary for the central station lines was in one instance calculated
at £800,000, and in the other at £1,000,000. The parliamentary
committee were so satisfied with the plans submitted to them by one
of the central gtation companies that they intimated to the Dublin
Trunk Connecting Railway Company that it would be no wee their
taking any further steps in the matter. This took place imme-
diately before the Easter recess. After thirty days’ deliberation,
however, the plans of the Dublin Trunk Connecting Railway Com-
pany were unauimously accepted by the committee, and the plan
they first accepted was thrown out, more especially because the ex-
pensge of carrying out the plans finally accepted would be only about
£250,000, and gave the public the same accommodation as the
others. Another feature was that the accepted plans brought ihe
whole of the trade of the port of Dublin into more direct communi-
cation with the exisling lines,

The new railway will begin with a juncltion with the Great
Southern and Western Railway of Ireland at its terminus near the
Phaenix Park. It will then be carried across the Liffey at a con-
siderable angle by a skew girder bridge of six arches, supported on
columns, each arch having 60ft. epan, or about 50ft. on the square.
The railway will next cross Parkgate-street on an ornamental girder
bridge, and in this street there will be a station. Afterwards it will
cross Aughrim and Prussia-streets, between which there will be a
station for passengers, as well as a very extensive one for cattle—
the Dubliu cattle market being at thie spot. Here a large abattoir
will be established by a company, so that the cattle will be brought
by the new railway to market, where they will be immediately
under the eye of the Government inspector, and, after examination,
slaughtered on the spot, and in the majority of cases at once
shipped at Dublin or Kingstown as dead meat. The new line will
next croes the Circular-road, and the Midland Great Western
Eatlway of Ireland, with which it has up and down jupetions. A
station is to be built in the Phibsborough-road, whence the route of
the railway leads across the Royal Canal and one of its branches, when
it will bave a junction in the Liffey Lranch of the Midland Great
Western of Ireland. Anofher main street it is intended to cross is
Drumecondra-hill, where a station will be built., After crossing
Ballybough-road it will have another station in the North Strand,
beyond which point it will cross the Dublin and Drogheda Railway,
with which it communicates by up and down junctions, From this
point it descends for a distance of half a mile by gradients of
1 in 70, to the river Liffey, under which there will be a tunuel, the
most important piece of work on the whole line.

The total length of this tonnel is 324 yards, one length of it—
95 yards—being horizontal, and the remainder having a gradient of
1in 70. It is approached on both sides by a covered way. This
is, in fact, two tunnpels side by side, one for the up and the other
for the down line, and the two will not be constructed together, but
ove always 12(t. or 18it. before the other, so that the water, by any
accident, is not likely to break iunto both at the same timme. By
making two tunnels instead of one more strength also will be
given to withstand the superincumbent pressure. Each of these
tunnels is 15{t. horizontal, inside measurement, and 16[t. from the
rail level to the top.

Borings have been taken in the centre and on each side of the
Liffey to ascertain the nature of the ground through which the
tuonel will have to These borings show that it will have to
be built in a thick stratum of stiff blue clay, full of large limestone
boulders, and it will rest upon solid limestone rock, The boring on
the north side of the river commenced about 8ft. above high water
mark, and passed through 15ft. of mud and loam sand, 8ft. of loam
gravel, 18in. of sand and gravel, 18in. of fine sand, 1(t. of sand and
silt, 1ft, of sharp sand, 9it. of coarse gravel, 1it. vein of clay, 3it,
strong loam sand, 1ft. 6in. sand and gravel, 17[t. 6in, blue clay and
boulders, 1It. 6in. boul ler, 5ft. 6in. blue clay, 2(t, limestone rock.
On the south side were—14(t. mud and loam sand, 6ft. of sharp
eand, 3ft. mud, 2it. sharp sand, 12t. gravel, 17it. blue clay, 4(t. rock.
Io the centre of the Liffey the borings gave the followivg i—DBelow

the of the river, bft. clay and silt, 2fi, 6in, silt and gravel,
31t bﬁﬁ. ravel, 6in. vein of clay, 7It. sand and gravel, lﬁFﬂlu;
clay, 8It. gllﬂdur. 1ft. 6in. blue uh;r. 21t rock. The tunnel, then,
will pass thruu%h blue clay, and rest principally upon limestone
rock. The engineer, Mr. J. S. Burke, by whom the works were
designed, states that the stratum is very different to the treacherous
London clay,and isof a stiff character, very impervious to water,

The shalts for the tunnel have already been commenced on both
sides of the Liffey, and are being pusbed on with vigour, The
side walls are built on a strong iron curb, constructed on the pringi-

le of some designed by Brunel when sinking the shafts for the
E‘hnmu tunnel. The walls, as they are built up on this curb, are
bolted to it at intervals by means of iron rods, and as the earth is
dug away the curb and the walls above gradually sink by their own
weight. By this plan water is prevented from coming in at the
gides, nor has any yet been met at the bottom of the shafts, A
depth of 201t, is, however, all thal bas been reached as yet.

Most of the bridges and works on the line are to be built of stone,
which is found io abundance in the cuttings. Tramways for goods
traflic are to be made to the docks on the north side of the river, and
on the opposite side of the Liffey is to be a station at [rishtown, and
finally a junction with the Dublin and Kiogstown Bailway at
Sandymount. .

A company bas been formed, and will shortly submit to Parlia-
ment its plans for constructivg on the south side of the Liffey a
large floating basin, covering an area of about twenty acres, It
will have an entrance lock 400ft. long by 80ft. wide, through which
the largest steamers will be able~to enter at from an hour to an
hour and a-half after low water. This dock will be close along-
side the Trunk Connecling Railway, and hydraulic lifts will be
erected to raise coal from the ships into the railway trucks, the
imports of coal at Dublin being very large. Although a metro-
politan line, the new railway will be cheaply made, because it

through much ﬁrvuund in the suburbs not much covered

uilding operations. When completed it will be to Dublin what
the North London line would be to London did it cross the Thames
at each end before terminating. The greatest gradients on the
Dublin Connecting Railway will be 1 in 70, the atest curves
about fifteen chains radius, the gauge 5/t in.—similar to the rest of
the Irish system, and the length seven miles. By means of the
new line, passengers arriviog at Kiogstown by the Holyhead steam
packets will be able at once to proceed by rail to their destinations
in other parts of Ireland, and the mail service will be considerably
accelerated. Very much of the traffic of the existing lines in
Ireland must of necessity pass over the new railway, which will
begides have a local suburban traffic, anslogous to that possessed by
the North London. [Ihe deep water at all times of the tide of the
Kiogstown and Holyhead harbours is another feature in favour of
the new line, as regards its cattle and miveral traffic, and the London
and North-Western Railway Cuompany warmly support the scheme.
The contractors are Messrs. J. and C. Rigby, who undertake to com-
plete the line for £37,000 per mile. It is expected that the railway
will be finished in eighteen months or two years.

— ey,

' ComuenceEMENT OF THE Forta Brivge.—This gigantic undertaking
may uow be said to have fairly commenced, and to have commenced
under unexpected favourable circumstauces. The construction of a
pier near the middle of the Forth has been contracted for, and the
contract has been entered into at a price no less than £8,000 ander
the estimate of the engineer, The pier, though not of the largest
dimensions of those proposed, is upon a very grent scale, and the
foundation will be no less than 45ft. below the surface. The eon-
tractors are Messrs. Jilks, Wilsop, and Co., of Middlesbro’, an opulent
and enterprising firm. ‘The contract price is about £17,000, 1ustend
of £25,000 as estimated by Mr. Bouch. The pier will be finished by
May next—a result in the mntter of speed in construction of the
adoption of the system of founding, without piling or cofferdames.
This system, which has been recently applied by Monsieur Kalebot
in the Garonne, on a great scale, with perfect success, proves to be
a revival of an ancient method which was used in the construction
of the old bridge of Westminster. In one important particular the
plan adopted by Mr. Bouch differs from the method ol the Frenoh
engineer. In the lower portion Mr, Bouch uses green beech instead
of iron, The durability of green beech—that is, of beech with the
sap in the tree, and used immediately after being cut down—when
coustantly immersed in a river or sea, and used in a situation in
which there is no substantial alteration of dryness and moisture,
has been proved by the remarkable discovery of Mr. Edwin Clarke,
that such wood in the Thames exists in a condition of the most
ferleat soundness for an ascertained period of at least 600 years.

ron, to a certain extent, used uoder such circumstances is liable to
corrosion. The pier, when constructed, will be tested by an evor-
mous weight of iron rails. Our readers may form some conception
of the extent of the foundation of the pier when it is stated that it
will occupy a space nearly equal to one half of Westminster Hall.
The formation of the pier is proceeding in the harbour of Burnt-
island, from which at the proper time it will be floated to its position
and sunk. Our arboricultural friends will be glad to learn that a
new value is given to the beech by its probable extensive appli-
cation in works to which it has uot been applied for centuries. It
is not a little singular that while it has been to a large extent
superseded by iron in beetling works and mackinery, and had
thereby greatly lost its value, it is now in its turn superseding iron
in the construction of river works.—Rawway News.

Tre Maxvricrure or Coke Froum SmaLn Brack 18 STAFFORDSHIRE.
—(F'rom a Uorrespondent.)—The existence of immense quantities of
fine coal slack in the South Staffordshire and other mining districts
in a state almost, if not quite, commercially valueless, is a fact
well-known to those acquainted with the coal and iron trades of this
country. The fact that most of this slack, which has hitherto been
considered wasle, possesses all the chemical properties of the coals
from which it is derived, bas also been for some years forcing itself
upon the attention of those interested and stimulating their efforts
to recombine it as a fuel suitable for smelting and other purposes.
The extensive use of coke in iron smelting and the advantages
accruing therefrom, shows that the most obvious way of utilising
this slack, viz., by converting it into coke, would also be the way
of giving it the greatest possible value. The difficfilties in the way
of coking the Staffordshire slack arise from the fact that, although
possessing the valuable properties for which Staffordshire cual is
voted, it does not possess sufficient bituminous matter to cause it to
eake or bind in the process of coking. The most successful method
in coking the Staffordshire slack is found to be by mixing with it a
certain portion of bitumen, in the shape of Welsh or other bituminous
slack. The greatest difficulty at present experienced is with respect
to the ovens, as in those hitherto in use the heat developed in the
process of manufacture is not applied with an effect or uniformity
sufficient for the thorough fusion of a thick mass of slack and the
production of good hard coke, The charges are fouad to be caked
only in layers at top aud bottom, the interior of the charge being
imperfectly fused and waste. With a view of remedying this defect
in the process, Messrs. Hinchlin and Pardoe have produced an
arrangement of ovens which has been employed with much success.
T'he principle on which they are constructed is that of causing the
flame and gases from each oven in a group to enter a common system
of flues passing over and under every oven in the series, thereby
causivg a thorough intermixture of the gases, the developwent of
intense bheat and the application of the same in a more uniform
and effeclive mauner than hitherto, the coking chambers being, as
it were, enveloped in fire. It is found that the ovens will thoronghly
fuse and convert into best hard coke, thick charges of Staffordshire
slack with a less proportion of bitumen than is used habitually. The
charges are so thoroughly fused that they are drawn en masse, the
doors being as wide as the ovens. Any one or more of the ovens
in a series can be drawn and without interfering with the
others, and the charge is immediately ignited by the heat of the
contiguous ovens and upper and lower flues, and, in its turn, con-
tributes to the general ¢ffoet.
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HOW FORTUNES ARE MADE IN THE OIL
REGIONS.

Our contemporary, the Railway News, contains a very interesting

article on the oil regions of Pennsylvania, from which we make the
following amusing extract:

‘It is not true that all persons connected with oil production are
swindlers, or that everything connected with oil territory and oil
wells is a swindle. The business is as legitimate in every respect as
any other, and a large proportion of the men engaged in it are of
the strictest homour und probity, Dut in oil mining, even more
than in other kinds of mining, the door is open for various kinds of
fraud, and there are always sharpers enough to take advamtage of
every opportunity. Ewery step in the of oil mining has to
be narrowly watched if the stranger does not wish to be vielimised,
Various artifices are resorted to for the purpose of getting up * oil
excitements ' in new localities Springs that for generations have
yielded pure water suddenly become *0il springs' by the judicious
application over night of some crude petroleum. Sometimes a
mistake is made, and the refined produet is used in the * doctoring *
to the speedy discovery of the cheat. One imgenious speculator
owning a tract of ravioe where no oil deposit had ever been heard
of buried over night a cask of refined petroleum in the bank and
broke in the sides. The hole was filled up and the tarf carefull
replaced. Soon the oil exuded through the bank into a small
stream, was secidentally discovered, and great excitement followed.
A couple ol speculators secretly dug into the face of the bank, and
finding an increasing drip of oil bought the land at a high figure,
and commenced exploring further. e pure quality of the oil was
copsidered a advantage, and a phial of it was taken to the pro-
fessor of ¢ at & ueighbovring college for apalysation. The
professor held the phial to light, shook it, and solemuly twisted
the ccrk around previous to drawing it out. The cork squeaked.
The professor w&d no farther with his analysis, but gave his
report in these words : * Gentlemen, you are sold." The sbsence
of lubricating property, evidenced by the squeaking of the cork,

roved that the oil had been refined. The bank was dug further
nto, and the ‘ planted ' barrel discovered.

" A story is told of & Western Virginia dame who threw some
crude oil into a ditch with the intention of deceiving some
speculators from the East. The bait took and the land was leased
at a good figure, BStrange to say, the lessees struck a flowing well,

reatly to the disgust of the Virginian dame, who repented not
aving made a better bargain with her customers. An ingenious
trick in coonection with oil springs has been more than once
in places where heavy oil gathers on the surface of the
water in old salt wells. To show the thickness of the oil accumu-
Jated within a given time a long stick is pusbed down and comes
up smeared with oil, the extent of the smearing being supposed to
show the depth of 0il. A moment's reflection will show that as the
oil lies on the surface of the water a thickuness of the sixteenth of an
inch will completely smear a stick six feet long il pushed down its
whole length and brought slowly up. The geriﬂl is verv trans-
rran:,d yet, in the excited state of an oil-seeker's mind it is rarely
etected.

“ When wells bave been sunk and found unproduclive there are
various ways of concealing the truth and defranding some unsuos-
pecting strapger into a purchase. A common method is to slyly
convey some crude oil into the well by night, and then pump it up
in the presence of the stranger who is to be taken in. One of the
most elaborate tricks of this character was perpetrated last spriog at
a well near Franklin. The well proving unproductive, the engine
conveniently broke down, and several days were occupied in fixing
it up. In the meantime the little almost inaccessible nook in which
it was located was boarded off from the too eurious public. A tank
holding about one buundred barrels of oil was * planted’ in the

ound, with a gupipu leading from the tank to the well hole

low the ' seed-bag,” where it was secure from observation. The
oil flowed down the outside of the pump tube into the bottom of
the hole, and was there ready to be pumped up. All being ready,
the engine was set in motion, and the pumps brought up a good
stream of oil. The news of the new *strike’ rapidly spread, and a
crowd gathered, There was no mistake about it, the yield was
steady aod good. An offer was made to purchase the well at the
then current rate, four thousand dollars for avuri barrel of pure oil
yielded in a day. The offer was accepted, and the intending buyer,
to prevent tricks, determined to watch the yield all day. The result
was perfectly satisfactory, the engine worked steadily and the flow
increased. The rate haviog been settled on at twenty barrels per
day, the price was fixed at eighty thousand dollars, and paid on the
spot. or two days longer the well yielded steadily, and then
stop The tubing was drawn to refix the seed-bag, when the
gaspipe was pulled up and the cheat discovered. A diligent search
failed to bring the original owner of the well to light. He had
business somewhere else.

“ Another and wvery common way of deceiving an intending

rchaser of a well is to ‘pump by head. The well is left idle
until the time set for its being *‘shown off.” Then the engines are
set to work,and the accumulated oil is pumped up in a thick stream.
As soon as signs of exhaustion appear the engine breaks down, and
the ‘test’ ends. Oil well engines are perpetually breaking down.
It is true this frequently happens with good wells, but with
doubtful wells they break down at most opportuue times to save the
eredit of the well,

“iatis uuading;r difficult to get at the facts in relation to the
yield of a well. Exaggeration is the rule, and from 25 to 50 per
cent. should be deducted from nearly every statement as to the

1d of & wel. When first ‘struck,” it is the usual practice to
raph by one or otber of the lines that cobweb the entire oi
region that a one hundred, two hundred, or even an eight hundred
barrel well bas been struck, and, it is thought, will go even higher.
Should it prove, as is likely, a failure, nothing more is heard by
telegraph, and visitors are told ‘she has not been tubed yet," or that
the engine has broken down. Should the well flow, or yield fairly
by pumping, the product is systematically exaggerated, partly from
intention and partly from the impossibility of ascertaining the
exact amount, and the desire not to have the report err on the
wrong side. The United States Revenue tax of one dollar 'rr
barre m:.iu the actual yield has lately tended to moderate this
eration.

“ A variation of the swindle based on * planting ’ oil in a dry well
was perpetrated in Michigan a few mounths since. An experimental
well having struck nothing but water the proprietor purchased
geveral barrels of crude oil in Canada, and had them seut to Detroit.
Two barrels were diverted on their way, and carted in the night to
the well, where the oil was thrown into the hole. Next day the

mpiog re-commenced, and a gush of valuable oil was the result.
Rﬂ en ﬁnﬁ broke down in a sghort time, was refitied, and another
gush u? oil followed, The news was spread by telegraph—such
news always are—it was ‘' a hundred barrel well," and crowds rusbed
to the spot to see the flow of oil. The well owner became exas-
perated ?“thu crowd of visitors, and boarded up his well, admittio
no one; but the eager listeners could hear the plashing of oil, an
witnessed the s for shipping it to market. They rushed
off to purchase or lease the surrounding lands, but foupd they had

all been taken up by s stranger, who re-sold or re-leased them at an
enormous profit. At last the frand wae revealed by the discove

of the destination of the two barrels diverted from the ori
route of shi t, &0 ex followed, and the owner of the well
disappeared. The ?I‘ﬂhlﬂl‘ of the surrounding lands also
peared, and, for the first time, it dawned on the minds of the pu
that the two were acliog in concert.”

— —

Toe Isromes or PANasa.—( From our ent,)—The pro-
jeot of an inter-oceavic canal through the lstbmus of Pansma
appears to be again revived. At present, however, the overtures
ﬁdain certain quarters do not appear to have proved very sucoess-

ul.

L

Tue Avrcoxquin AND Wisooskr.—The following correspondence
on the subject of the Algonguin avd Winooski trial has sppzarel
in the Nao York Semi- Weelkly Times :—* New York, Wednesday,
October 4th, 1866.—Hon, Gideon Welles, Secretary of the Navy.—
Sir,—I enclose the report of my engineer in reply to the publiched
report of yours on the dock trial of the Algonquin. If its state-
meats are true you and the public are grossly deceived by your
report ; if false, | am grosely deceived. The consequences are too
important to the country and to me to permit the issue to pass un-
sottled. The records are in your possession,not mine; 1 request
that they be examined, and one report or the otber be proved. If
your engineer's report is incorrect I presume you will not ask me to
submit again to such treatment, The board of experts can easily
settle it by inspection of the logs. Jf I had anticipated that my
efforts to present to the United States more economical and better
machinery would bave been met with such opposition and obstruc-
tion as I bave experienced I should not have undertaken the thank-
less service. The facts herer presented by me, if true, must satisly
you that a trial at the dock for the purpose of forming an opinion as
to the probable performance of a steamer when under way 1s wholly
fallacious. A method which permits an offioial report to be made
purporting to be the truth, which deprives one of the steamers of
some buudreds of revolutions actually made by her, and of a large
amonnt of coal actually saved by her, wust of necessity be unfit and
unfair. lpowex as my right, that the Algonquin be permitted
to exhibit her economy according to the plan of her construction,
when using the power necessary for ordinary ernising speed. If
the statements of my engineer, on whom I rely, are true, and I im-
plicitly believe them, the facts are of the greatest importance to our
country. Omn the 26th of August you sent me an official leiter from
the Burean of Steam Evngineering, in which your engineer-in-chiel
uses these words:—‘My wisbes from the first were to bave a
careful trial at the dock for economy of fuel, ns that is really the
foundation of your whole claims, and then a trial for a mere test of
speed if you desire it." This admits the tiuth. Ecomomy of fuel is
really the foundation of my claims. But no opportumity has yet
been afforded me to show the economy which I wish to present, and
every effort has been made to prevent the exhibi of that
economy. It is absurd to pretend that a vessel prepared to go eight
knots an hour, with 900 Ib. of conl, should be compelled to burn
1,600 1b. per hour in order to show her economy ! 1 feel (hat I have
not been fairly dealt with, and 1 now appeal to yom to decide whether
or not | sball bave the opportunity to show the economy of the
Algonguin at eight knots per hour under way, or if you will not
permit the trial to be made under way, then at the dock, each vessel
receiving 900 lb. of coal an hour, and let the report state all the
revolutions and account for all the coal delivered —P. S. Forpes.”
—4“ Report of Mr. Dickerson to Mr. Forbes of the trial and its
results,.—New York, Wednesday, Sept. 27ib, 1865.— Paul 8. Forbes,
Esq.—Dear Sir,—1 have read the report of Mr. Isherwood’s three
engineers, Messrs. Danby, Fithian, and Kellogg, dated September
26th, addressed to the SBecretary of the Navy, aud published on the
morning of the 27th. In this report it is alleged that, so far as the
comparison went, the Winooski was in truth 231 revolulions lhu';d
of the Algonquin, and it is claimed that she was her equal in
economy. The report is a fraud upon you and upon the public; its
object is to prevent the exhibition of the Algonquin's great
economy. I predicted to you that this would be attempted when the
accident to the Algonquin happened. The logs of the vessels kept
h? United States' engineers show the truth—which is, that at four
oclock on Friday both vessels, being under steam from a previous
fire, began to receive 1,600 1b. an hour for a 96 hours’ run. Up to
eleven o'clock on Sunday night, the last count before the stoppage
of the Algonquin, each vessel had received exactly the same amonnt
of coal, viz., 88,000 Ib. With this coal the Algouquin, at eleven
o'clock, had made 47,454 revolutions, the Winooski 47,362, or 92 less
(this count being subject to a trifling correction of two or three
minutes for variation of clocks). Out of her coal the Algonquin
had saved and piled up on the dock more than 2,600 1b. of coal, or
enough to run her an ﬁunr and a balf looger, The Winooski had
saved nothing. If the vessels had been under way the Algonquin
would have been 92 revolutions ahead in distance, and no juggle of
arithmetic could have put her astern, or preveuted her suved coal
from carrying her sixteen nautical miles further ahead when she
should burn it. The fraud by which at the dock the saved coal is
annihilated, and the Algonquin is dragged mstern, was perpetrated
by suppressing from the account the first four hours of the log,during
which four hours the Algonquin made about 300 revolutions more
than the Winooski, and the Winooski took 8,000 1b. of coal more
than the Algonquin, in violation of the regulations of the trial, and
without notice to me. Dariog the first twenty-eight hours of the
run the Algonquin saved coal and piled it up on the dock. At
eight o'ulncﬁ on Saturday wnight she began to burn 1,600 Ib. an
hour, the Winooski doing the same; and for twenty-seven subse-
quent hours both vessels used the same hourly allowance. If any
less time than the 96 hours is to be taken as a criterion, it should be
that time during which both vessels were burning hourly the same
amount of coal, i.e., these twenty-seven hours. During these hours
the Algonquin made uvpwards of 1,000 turns more than the
Winooski, and was gaining at the same rate when she was stopped
by the accident, and could have continued to do it indefinitely, not-
withstanding the fact that her fresh-water supply condenser does
not work at the dock, as you notified the navy department when
you protested ; and notwithstanding the fact that our wheels adapted
to expansion and economy had been removed against your protest;
aud, more than all, notwithstanding the fact that we were required
to born about twice as much coal per hour as was necessary to
drive the Algonquin eight knots an hour, and thereby were deprived
of all opportunity to show the great economy ol the Algonquin at
this best ordinary cruising speed, and in disregard of the order of
the Secretary of the Navy, which requires ‘the trial to determine
the relative economy of the power with each machinery operated
to the best advantage for that purpose.’ II you have any rights
now is the time to assert them. You cannot expect any better
treatment in the future than you have had in the past at the hands
of those who, by a stroke of the pen, have annihilated your
2,500 1b. of saved coal and 800 of your revolutions actually made.
The engine of the Algonquin is constructed to drive her eight knots
an hour—a fast cruising speed, with an economy which cannot be
equalled by any other war steamer in the United States; 900 1b. of
coal an hour are sufficient for that purpose. I am prepared to
prove this assertion by the demonstration of fact, and if I must I
will show at the dock, disabled in condenser and wheels as she is,
that my assertion must be true. Let the Winocoski and the Algon-
quin have each 900 Ib, of coal per hour (both having working
boiler preesure to begin with), and the Algonquin will beat her
forty per cent, in economy for minety-six or any other number of
hours. That the Algonquin can do this I pledge mysell to youand
to the public, and I rely upon your oblaining the opportunity.
Further, the Algonquin and Winooski under way, and both carry-
ing the same number of tons weight, in addition to Lheir ma-
chinery, the Algonquin will go as fast as the Winooski, and as far,
notwithstanding the fact that the Winooski bas twenty-seven per
cent. larger engine, filty per cent. more grates, and nearly three
times as large boilers. It should be known to the public that the
Winooski is contending againgt the Algonquin by the use of the
Algonquin’s principles. She uses an independent cut-off, and ex-
pands her steam three times at one end of the cylinder, and twice
at the other. You asked that the cut-off of the Winooski should
be set at six-tenths, the point beyond which Mr. Isherwood says
there is no economy. This request was refused by Mr, Isherwood.
None of the naval vessels proper built under Mr. lsherwood's
theory have any independent cut-off. The economy of the
Winooeki, cutting-off as she does, is sixty per cent, greater than that
ol the naval vessels without sn independent cut-off. The gratuitous
accusation of complexity made by Mr. Isherwood's engineers is
answered by the fact that valve gear of precisely the same con-
struotion has been running with t success for a long time in
many steamers, among them the Moro Castle, and no one of them,
to my inuw.lla;e, ever [ailed. —Epwp, N, Dickenson.”

NOTES AND MEMORANDA.

Tue density of Jupiter is 1-37 times that of yater.

W had no copper coinage in this country until 1610.

Tue temperature of the lime light is estimated at 2,000 deg. C.

Fronixs were first coined at Florence, and guilders were silver gilt,

ATHELSTAN, in 928, first established an unilorm system of coinage
in Eogland.

A rersoy at the equator is carried round with a velocity of 1,000
miles per hour,

Ix 1604, nearly 8,000 0z. of Welsh bullion were miuted at one
time in the Tower.

TuE roaring of the voleano of Coseguina was heard at San Salva-
dor, a distance of 1,000 miles.

Tue first engine erected in London by Watt, was for a Mr.
Goodwynne, who used it for brewing purposes.

A CANSON PALL, moving at the rate of 500 miles an hour, would
take 91,000 years to travel from Satarn to the sun.

M. BAvarT discovered that the human ear can appreciate s sound
of only the 24,000th part of a second duration.

Tre anciont silver ponny was marked in the form of a cross, and
thus was easily broken into a balf-penny and farthing.

Tue cow eats 276 plants and rejects 218 the goat, 449 and 126;
the sheep, 887 and 341; the horse, 2€2 and 212 ; the hog, 72 and 171.

For every pound of water vapourised by the sun’s heat at the
equalor, a qﬂlﬁtilj of heat has been expended sufficient to raise o Ib.
ol east iron to its melting point,

Tue most ancient clock with wheels and balances mnnti.nnad in
history, was constructed in England, by Richard Wallingford,
Abbot of St. Alban's, who lived in 1326.

In the reign of Edward 1. 1,600 1b. weight of silver was obiained,
in the course of three years, from a mine in Devonshire which
had been discovered in the beginning of this reign.

Tue first balloon ascent, in Scotland, was made by M. Vincent
Lunardi, in November and December, 1785. Ile twice ascended
from Heriot's Hospital-gardens, in Edinburgh.

Tae Cardiganshire mines yielded, in the time of Charles 'I., B0oz.
of silver in every ton of Jead, and yart of the king's army
was paid with this silver, which was minted at Shrewsbary.

1,000 parts of wheat yield 740 parts of starch ; of barley, 790 ; of
rya and oats, 610 ; of peas, 500; of Leans, 420; of potatoss, 160 to
700 ; of beet, parsuips, carrots, &o., under 75 ; grasses, from 65 to 20.

Ir the orbit of the moon, which measures 474,000 miles in dia-
meter, were filled by & sun, such & ¢un might be placed within the
actual sun, leaving between their surfaces a distance of 200,000
miles.

Tue first known account of am air gun is in the " Elemens
d" Artillerie,” of David Rivaut, who was preceptor to Louis XIIL.
He ascribes the invention to Marin, of L x, who presented coe (o
Hevry 1V. of France,

It is ealeulated that, for every million of pounds of raw silk pro-
duced in France, 2560 million pouuds weight of leaves are consumed,
and that § million trees, of the average age of thirty years, are
stripped %o furnish them,

Bz Hoes Myppierox is seid to have cleared £2,000 cTmr month
from the silver obtained from his lead mines in Cardiganshire,
and to have been enabled thereby to undertake the great work of
bringing the New River from Ware to London.

I¥ the whele earih’s orbit, measuriog nearly 200 millions of miles
in diameter, were filled with a sun, that sun, seen from Batarr, would
be only about twenty-four times greater in its apparent diameter
than is the actual sun seen from the earth.

Trere were issued by the British Governmeni, betweon the yoars
1803 and 1816, 8,227,716 muskets, 118,108 carbines, 27,895 rifles,
and 203,266 pistols. 1n 1815 there were, &t enstime, 1,000 muskels
per diem manulactured in Birmingham.

Most of the great glaciers in the Alps have, in summer, a central
velocity of two feet a day. There are two points on the Mer de
Glace, opposite the Montonvert, which have a daily motion of
thirty inches in summer, and in winter have been found to move at
half this rate.

Tae wood of trees which bave grown on mountaing, under the
game conditions, is more compact than that grown in plains ; the
wood of olosely-grown trees is more compact than that of isolated
trees; and the compactness appears to increase in proportion to the
dryness of the soil.

A wxt for the coinage of Welsh silver was established previous
to the reign of Charles I., at Aberystwith. The indenture was
granted to Thomas Bushel for the coinage of half-crowns, shillings,
sixpences, twopences, and pennies, all of which were to be stamped
with the nulriuguiallhurn on both sides.

Tae English silver penny of E dward II1. was ordered to weigh
thirty-two wheat grains from the middle of the ear ; twenty of theso
pennies were to weigh an ounce, and twelve ounces a pound ; eight
pounds were to be equivalent in weight to a gallon of wine, eight
such gallons to a bushel of wheat, and eight bushels a quarter.

Were Jupiter to fall into the sun it would evolve by the shock as
much heat as the sun would in 82,240 years; and were its rotation
stopped by means of a brake, the heat of rotation would be equal to
the solar emission for a period of 14 years 144 days. Were the sun
itselfl stopped in the same manner the emission of heat would equal
116 years 6 days expenditure.

Tre first invention of the process of procuring alum by artificial
means is not known, but it appears to have originated in the East
soon after the twelfth nunturf. In the fifteenth century there were
alum works at Constantinople. The first alum works in England
were established at Whitby, by Sir Thomas Cbaloner, who was ex -
communicated by Pope Pius 11. for so doing, His Holiness haviog
assumed the right of exclusively supplying Europe.

Mg, Suyrs stated that we dig annually 84 millions of tons of coal
from our pits, The combustion of a single pound of coal, sup-
posing it to tnke place in a minute, would be equivalent to the work
of 800 horses ; and if we suppose 108 millions of horses working
day and night, with unimpaired strength, for a year, their nnited
energies would enable them to perform an amount of work just
equivalent to that which the annual produce of our coal-fields would
be able to accomplish,

Tioes are affected by the state of the atmosphere. At Brest the
height of bigh water varies inversely as the haifht of the barometer,
and rises more than eight inches for a fall of half an inch of the
barometer. At Liverpool a fall of one-tenth of an inch of the
barometer corresponds to & rise of the Mersey of about an inch ;
and at the London Docks a [all of one-tenth of an inch corresponds
to a rise in the Thames of about seven-tenths of au inch.

Accorpixa to Professor Tyndall 474,439,680,000,000 of waves of
light enter the eye in a second of time tw Frndunu the impression of
red colour. To produce the impression of violet a still greater num-
ber of impulses 18 ne ; it would take 67 600 waves of violet
to fill an inch, and the number of shocks required to produce the
impression of this colour, amounts to 699 millions per second. The
other colours of the lpaukmm rise gradually in pitch from the red
to the violet.

WessTER, in his “ History of Melals,” published in 1671, makes
mention of two places in the West Riding of Yorkshire, where
formerly good argentilerous lead ore hind been procured. Ouwe of
the places was Bronghite Moor, in the parish of Blaidburn ; the ore
hnldp about the value of 67 Ib. of silver in the ton ; the other p'ace
was Bkelhornfleld, in the parish of Gisburn; it had formerly
belonged to a of the name of FPudsey, who is supposed 1o
have coined it, as there were many shillings in that county which
the common people called Pudsey shillings, :
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DESCRIPTION OF A ROTARY STEAM ENGINE.*

By R. W. Trousox, C.E, F.R.8.E., Edinburgh.

In bringing before your notice a new steam engine, I feel that
the [I.'lﬂmglill-FI state that it is a rotary engine to which I wish to
draw your attention a strong Ere udice will at once be excited
against it. It must be confessed that tl}a 1nnummh19 failures of
engines of this kind almost justify practical engineers in the belief,
which has become pretty general amongst them, that a g:uud_ rotary
engine is sn impossibility. I will not occupy your time in
deserlbing any of the attempts hitherto made to construct rota
engines, nor will I explain the causes of their universal failure.
will state as shortly as possible the essential differences between
this engive of mine and all its predecessors. !

All the rotary engines hitherto proposed, with a fow exceptions
which veed not be noticed, bave been constructed with a cylinder
having a body of some shape or other, revolving in it eccentrically.
The revolving body, or piston, generally touches the inside
of the cylinder at one side, and being smaller than the ::j.!mdir it
leaves space on the opposile gide in which the steam does ils work.
To enable the steam to act on the revolving part of the engine, a
steam stop or abutment is necessary, and herein lies the fatal
obstacle to all the rotary engines hitherto brought under the notice
of the public. This steam stop or abutment must get out of the
way at every revolution of the engine. As one of the principal
advantages of the rotary engine over the reciprocating form of
steam engine lies in the much greater speed of the former, it is
essential that the steam abutment moves out and in with a rapidity
greatly exceeding that imposed on any part of a reciprocating
engine.

Ereil mechanical ingenuity has been displayed by many inventors
in trying to overcome the difficulties of the steam abutment _md its
rapid movements. Sometimes the stop is a fixture, but this ool
throws the movement on the vane or piston. They must pass eac
other, aud it matters very litile which gives way to the other,
whether the stop or the vane on which the steam presses has to
give way: the mechanical difficulties arising from the extreme
rapidity of movement are quite fatal.

'l-t[llll.ll;'-

No perfection of workmanship would keep in a steam-tight
state apy kind of rotary eogine having either a movable
steam abutment or a movable vane or piston, that is to say, haviog,
in addition to their revolviog movement, another movement
towards and from the centre round which they are revolving.

I believe that this double movement of the parls nF rolary
engines, viz., a simultanecus movement round an axis, and a
reciprocating movement towards and from that axis bas been the
bane of all rotary epgines without any exception. They haveall bad
this fatal compound movement of parts within the steam-tight
portion of the machine.

There is also an insurmouniable difficulty in the packing of all
rotary engines in which the axis of the moving part of the engine
is eccentric to the cylinder in which it is revolviog, arising from
the fact that the convex curve of the packing strips and the concave
ourve of the inside of the cylinder cannot possibly coincide unless
the packing is allowed to rock on its seat, and that is practically
imposeible ; the result is that the packing strips bear only along a
line sgainst the inside of the cylinder, and the wear necessarily
becomes so excessive that they soon cease to be sleam-tight,

In the engine I now bring before you all the difficulties arising
out of the use of a steam stop or abutment are got rid of, simpl
becauee I dispense with the steam stop or abutment entirely; nncf,
further, I get rid of the difficulty of keeping the packing steam-
tight, from the fact that the packing strips have the same curvature
as the inside of the cylinder, and they bear equally and steadily
against it in the same way as packing of an ordinary piston does. I
have laid on the table two sheets of drawings, with a printed descrip-
tion of my rotary engine, but as its movements are very difficult to
comprehend I have had those two wooden models made so as to ex-
hibit its movements. They are simply moving diagrame, and I
think they will euable you to form a clear idea of the principle of
my engiue.

You will observe that the pistons or vanes revolve round an axis
which coincides with the axis of the cylinder in which they revolve.
In this model there are two double pistons. The steam is admitted
between them on ?roaita points, and at first gight it may appear
that the steam would force the two pistons with an equal power in
opposite directions—indeed, several makers of steam engines to
whom I bave shown this engine are quite unable to comprehend
why it goesat all. They see that the pistons or vanes are all of the
same area, and that the steam, when admitted between them, will
necesearily press one backward with as great a force as it presses the
other forward. They are unable to see wherein the power of the
eogine lies from overlooking the fact that the vanes do not travel
with equal speed. The number of pounds of pressure is equal in
forcing one vane forward to that keeping the otber [rom following
it, but the following vane does not travel so far as the leading vane
does. It is obvious that if two vanes or pistons have an area of,
#ay 10in., each acted on by steam of 100 Ib. pressure per square
inch, the total pressure on each vane will be 10 X 100 = 1,000 lb.,
and that il one vane moves tbrough a & of 8in, while the other
moves through a space of only 4in., the first will exert twice as
much power as the second. Now this is what bappens in the move-
ment of my engine. The leading vane always travels further than
that following it, and the difference of travel is the available power
of the engine. I have got rid of the insuperable difficulty of a
steam stop or abutment by using two pistons, one of which, while
travelliog slowly, forms aa abutment until the other piston overtakes
it, when an interchange of functions takes place. It is impossible
to get the working vane or piston past the abutment without
removing the latter out of the way, and this involves an amount of
mechanical complicatiou that has been fatal to a great many rotary
engines. In my eogioe the difficulties arising from the use of a
steam stop do not exist, because I do not use a stop st all. The
pistone themselves are made to move with a varying velocity, in
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such s manner that the one piston which is moving slowest acts as
n steam stop to the one moving faster. Kach piston in turn lags
behind a little, o0 as to let the other run away, and then the slow
moving vane increases its speed while the other lessens its velocity,
until the fast moving one is overtaken, and then it runs away agaio ;
and 8o they go on chasing each other round, always in the same
direction, but with a systematic variation in their velocities which
results in their approaching and receding from each other twice in
each revolution through an angle of 45 deg. This variation in the
veloeities is most simply produced by the use of toothed wheels of
an elliptic form, as in this model or moving diagram now on the
table. I need not occupy your time by reading the description of
the mode of forming the curves on which those wheels are con-
structed.

In this other model two single pistons only are used, and the
variation in their velocities is produced without the use of toothed
wheele, It is effected by connecting the axis of the pistons by
means of cranks aud ghort connecting rods to a wheel, the axis of
which is eccentric to the axis of the cylinder,

The principle of the engine is the same, but the mode of making
the pistons vary in their velocities is different. There are other
modes of producing this variation of velocity, but it is sufficient to
deecribe the two modes represented by the models on the table. It
will not fail to be observed that the model with the elliptic toothed
wheels is perfectly balanced in all its moving parts, and that not by
adding balance weights to any part of the machine. It is perfectly
symmetrical, and is in itsell g0 completely balanced that however
high its velocity it has no tendency to shake. This engine has no
valves nor eccentric gear of any kind. It peculiar
facilities for reversing ; all that is required is simply to change the
steam from the one port to the other, when the engine will at once
reverse ils action. }}tocnn also be arranged to work expansively
without anything more than leaviog the leading edges of the
pistons full so as to cut off the steam at any part of the stroke
desired. We cannot, however, get a variable expansion withont
some further appliances, which, however, are far less complicated
than those required in the ordinary reciprocating steam engines.

The numerous advantages of this rotary eogine need not be
insisted on, and Lhe experience we have had in the few engines
already made justifly me in believiog that for many purposes it will
supersede the ordinary form of steam eogine. For cranes, boists,
and all similar purposes, for driving, thrashiog, aod other machines
requiring a high velocity, for screw propulsion, and finally for loco-
motives, it possesses special fitness.

This engine, when manufactured under the same advantages as
those under which the common engine is now produced, will be
turned out at a cost not balf the cost of an ordinary engive. I have
here in Birmingham a portable engive, which will be io operation
duriog this and the following days, at the works of Messrs, Street,
where those of you desirous to eee it at work will have the oppor-
tunity of doing so. Gas exhausters constructed on this principle
act with an efficiency exceeding that of any of the machines
hitherto in use for gos exbausting. One has been in operation at
the Edinburgh and Leith Gas Works for some time. It goes with
much less power, and discharges a much greater percentage of gas
than any of the machines hitbherto used for that work.

MATHERS’' IMPROVEMENTS IN SAWING
MACHINERY.

Tnis invention, patented by Robert Mathers, Leeds, has for its
object improvements in sawing machinery., For these purgose-a the
ends of a narrow saw are fixed to the ends of two flexible bands
which respectively are attached to two levers having curved ends
corresponding with the radii from the centres of the axes on which
the levers vibrate. ‘I'he upper (or it may be either) of these bands
is capable of adjustment in order that the saw may be kept at the
proper tension. The back ends of the levers are formed with similar
curves, and they are connected together by a metal band, by pre-
ference of steel, tho lension on which is capable of being adjusted.
The upper part of the [ramiog which supports the carriage or bear-
ing of the upper lever comes forward or overbangs the lower part,
so that the largest space may be obtained for the table and for the
work placed thereon when using a given length of lever. The saw,
as beretofore, works through the table, and the work is held down
on the table by means of a presser rod haviog at its lower end a
preseer, consisting of a series of discs with rounded edges on an axis,
a space being lelt between the central discs to admit of the saw work-
ing between them. The presser rod is carried by an arm fixed to
the framing, and the socket of the rod is made capable of adjustment
at the end of the arm which carries it. Motion is communicated
to the levers by means of a connecting rod, one end of which is
pin-jointed to one of the levers and the other end is connected to a
crapk pin which is arranged to slide to and from the shalt or axis
on which the face plate or disc is affixed. On the shaft or axis
which carries the disc or plate is a fly wheel, and the shalt or axis
receives motion from a steam engine or other power or by a crank
bandle worked by manual power, in which case gearing or chain
and chain wheels is or are applied between the crank handle and
the fly wheel shalt. In some machines the ends of the levers are
mﬂ:;ected by two saws aud straps, and two tables for work are
vsed.

Fig. 1 in the accompanying engraving shows a side elevation of
a machine baving these improvements applied thereto, which ma-
chine works with only one saw which is kept stretched between Lhe
front ends of the two levers b, b, the axes of which turn in bearings

earried by the [raming a, a, the other ends of the two levers are con-
nected by a flexible band which is by preference of stesl. The
curved front ends of the levers b, b, have flanges, as shown by dotted
lines. The tension of the saw is capable ol being adjusted as shown,
and there is a spiral spring at ¢ to impart elasticity ; D, D, show
the pitch lines of two spur wheels which are used when the machine
is intended to be worked by hand, but when a machioe is to be driven
by steam or other power a fast and loose pulley are applied on the
Eg'l“ E; on the shaft E is a stud plats, the stud or crank pin of
which is capable of being adjusted to and from the shaft E, Motion
is given to the lower one of the two levers b, b, by means of a con-
necting rod L, and the upper lever receives its motion from the
lower one by the saw and tﬁ metal ; G is a projecting arm which
is supported by and is fixed at its back end of the framing of the
machine; M is a presser rod, which is carried by the front end of
the arm G, and its position is capable of adjustment as shown at
Figs. 2 and 3, where the parts are drawn on a larger scale. At the
lower end of the presser rod M is a beot spring, which carries a
horizontal axis on which are several circular discs which press on
the upper surface of the work which is on the table. The pressar
rod is held by and adjusted in the holder H, and is retained in
position by the sorew and handle g. The holder H is secured to the
front end of the arm G, and is adjusted by a similar screw and
bandle to those just desori'ed; the saw works belween two of the
discs, as shown in Fig. 3. When desired, a machine is, nmnrding to
this invention, arranged to work with two saws, one at each end of
the two levers b, b, as is shown in the side elevation, Fig. 4 ; in this
arrangement it is convenient to connect one end of the connecting-
rod to a slotted arm &' on the lower lever b as is shown. The
parts of this machine being marked with the same letiers of reference
as are used to indicate the same parts in the machine as shown in
Figs. 1, 2, and 3, and as euch parts are combined and worked in
Jiko manver to what has been already explained, no further descrip-
tion will be necessary.

Manixe Exciseering I8 THE StaTes,—The Naval DBureau of
steam epgineerivg in the States is determined not to get oun too
fast under Mr. Isherwood's rule. Few engineers of eminence in
this couutry would think of putting full powered geared engines into
a ship of 3,000 tons burthen. They do strange thiogs in America,
however, as will be seen from the following deseription of a new
American ironclad, extracted from a New York contemporary :—
‘“ Neshaminy, screw, 17, was to be lauoched at the Philadelphia
Yard on Thursday. She is a sister ship to the Ammonoosue, and
was built from drawings furnished by the Bureau of Construction.
She is one of the sharpest propeller war vessels in the world, and if
tbere is anything io tho model, she has all the qualities of the
flectest ship ever built, If she fails in speed it will be the fanlt of
ber engines. This vessel, with those of her class, have been
designed and couostructed with a view of making speed the

ramount object. The dimensions of the Neshaminy are as
ollow :—Length between perpendiculars, 835[t ; over all, 354(t. ;
extreme beam, 44ft. Gin. ; length of bold, 22[t. 10§in; tonnage, old
measure, 3,212; new measure, 2,019 ; displacement in tons, 3,908;
space occupied by boilers and engines, 1721t. ; coal capacity on back
deck, 475 tons, and 525 tons in the hold, Her armament will
consist of 16 broadside guns 10 and 11-in. calibre, and one rifle pivot
on the forecastle. The engines of the Neshaminy are being con-
structed and compiled by John Roach and Son, at the Etna Iron-
works in New York. They are designed by Mr. Isherwood, and
consist of a pair of geared engines ol 100-ip. eylinders and 48in,
stroke of piston, geared to the propeller shaft in the proportion of
about two to one. They will have double ported slide walves,
cutting off at two-thirds of the stroke or less, as required, by the
well-known link motion. She will bave one of Sewell’s surlace
condensers, containing 7,168 seamless brass tubes. The pistons are
intended by the designer to make 456 double strokes per minute,
with a maximum pressure of 40 pounds of steam. She will have
eight main and four superheatiog boilers, all horizontal tubular,
having a total grate surface of 1,128 square feet ; total water heatin
surface 28 800 square feet, and a total steam uuFurhuﬁug surface o
2,848 equare feet. She has the largest pair of geared engines for
driving the propeller in the world, and they are without precedent.
The total length of the gear-wheels from outside to outside is about
131t, making 9/t. length of teeth. The propeller shalt which carries
the pinions 18 supported by three bearings, cast on the top of the
engine frames, These bearings are each 4it, long. The engine
shaft which carries the large gear wheels is supported by four
bearings, each 4t. long also, The bilge pumps and the application of
the injection for freeing the dip (bilge 7) in case of leak are of the most
perfect and reliable kind, The screw propeller will be four-bladed,
fixed and disconnected at will by means of a disengaging clutch.
It will be 18(t. diameter, and 25ft. pitch. With 45 revolutions of the
main shaft it will be seen that the propeller shaft will have about
90, which, with a fair allowance for slip, say 15 per cent., will, it is
calculated, give a speed of upwards of 18 knots. It remains to be
seen, however, whether this number of revolutions can be attained.
It may be remarked bere that Mr. Isherwood, in his letter to the
Secretary of the Navy on these sloops, states that the maximum
speed will be 15 kvots. ‘The construction of the machivery is
superintended by chiel engineer Juhn H. Loog, U.S.N. Mr. W,
L. Hanscom, naval constructor, late of the Boston Yard, superin-
tends the launch,” Mr. Isherwood is evidently of opinion that the
only thing necessary to s is to make the screw run fast enough,
and this, of course, is merely a question of gearing. While he was
about it he should have run the screw three times as fast as the
engines, and so made 22 knots or thereabouts.
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Tnis invenlion, patented by Mr J. Ramsbottom, engineer, Crewe,
is applicable to the manufacture of steel and iron by the atmospheric
process commonly known as the Bessemer process, and as described
in the specification of lelters patent granted to Henry Bessemer on
the 12th Febroary, 1856, No, 856, and it consists in certain im-
proved apparatus for beating atmospheric air or other gases before
they are forced through the liguid metal in the converting vessel,
The apparatus for heating the air or o'her gases may be constructed
as shown at Figs. 1, 2, and J, in the accompauying engraving.

Fig.1 is a plan of part of an apparatus fcr converting iron into
sleel nccording to the Bessemer process above referred to.

@, a are sections of the converting vessels, which oscillate on the
ceotres indicated by the dotted lives b, b; ¢ is the foundation plate
ol the crane for supporting the Jadle by which the molten metal is
poured into moulds ranged around the semicircular wall d; e is the
chest containing the valves for regulating the blast, and f is the
geries of pipes for conveying the blast or compressed air forward to
the converting vessel. This pipe the patentes now proposes o
muke of about twice the area of the pipes hitherto employed, iu order

that it may afford room for the heated spheres g, which are snpported |

on rails s, fixed in the pipes, as shown best in Figs. 2 and 3.
Each end of the pipe f is closed with a lid, and the lower end, or
that near the couverting vessel, is provided with a stop block to
prevent the spheres injuring the lid s 'T'his end of the pipe f is
conuvected to the trunuion of the converting vessel by the syphou
pipe J4 During the melting of the metal for conversion, the
spheres are being bealed by the waste heat from the meltivg
furoace, or in a suitable oven provided for the purpose, and just
belore the metal is run into the converter the spheres are run from
the oven upon suitable ways to the end f* of the pipe f, and are
thence passed forward into the pipe £, the lid s? haviog beeo
previously secured to the other audp of the pipe; the lid /2 is then
secured, aod the blat, in passing through the pipe f, becomes
heated o the required extent before entering the converter. The
relation between the heating surface and the quantity of heat con-
tained in the spheres may be varied at pleasure, either by altering
the diameter of the spheres or by making them hollow. hen the
blowing is completed the lid /* is removed, and the spheres are
allowed to ruo out, or are blown out of the pipe / into a box, in
which they are taken lo the oven to be re-heated for farther use.
It is evident that the same spheres may be used for heating the
blast of any convenient number of converters. The pipe f may be
lined with fire-bricks or other non-conducting substances, so as to

revent loss from radiation aod reduce the disturbances arising
rom expaosion and also the redaction in the strength of the pipe
!l’:m a:u:l:tilva beat, when the temperature of the air is required to

VETY .

Fig. 4 represents a modification of the improved heating apparatus.
h is u vessel lined with fire-brick or other non-conducting substance.
At the top of the vessel is & manhols provided with the lid A, and
at the boutlom is the openiog A*; A* is the pipe for admitting the
blast to the vessel A, and A* is the pipe in communication with the
trunaoion of the converter. The spheres similar to those shown in
the pipe f havieg been heated, are allowed to drop into the vessel &,
the liviog of the lower portion of which is protected by a metal
plate or pieces of broken fire-brick, or tap ciuder, or other
suitable material. The blast becomes heated in passing through
the spaces between the spheres.

in Figs. 5 aud 6 the blast is heated in passing between the metal
tubes i, which are secured by flanges or othorwise to the top of the
vessel h.  I'be tubes i are heated by the heaters j, which are lowered
into the tubes previous to or during the time that the blast is being
admitted to the vessel A. The top and bottom ol the vessel are held
together by vertical stays to resist the internal pressure of the blast,
or the tubes may serve as stays by connecting the lower ends to the
botiom of the vessel. In this case the heat is conducted through
the metal of the tubes, and the heating surface is therefore less
rflective than when the heat is applied direct as before described.
To compensate for this the surface of the tubes is made proportion-
ntely grester. It is prelerred to make the cylindrical tubes i of cast
iron, as the ure is exterus), and this metal is comparatively
strong to resist compression when heated.

The modes above described of constructing the improved healing
apparatus are only given as illustrations of the mode of heating air
under considerable pressure, and may bs considerably modified, as,
for instance, more than one line of spheres may be placed in the
Elpu JS above described, or more than one pipe with spheres or other

eaters may be used, or the heaters may be eylindrical or of any
other form that can be conveniently introduced ; or in the apparatus

shown in Figs. 4, 5, and 6, ingots from a previous cast may be used
o8 beaters, either by being placed in the vessel A, Fig. 4, or in the
tubes i in Figs. 5 and 6,

This invention also consists in forciog into the converter, along
with the atmospheric air or other gsses, carburetted hydrogen gas,
or ordivary illuminating gas, in about the proportion of ouve part of
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the carburetted hydrogen gas to thirly parts of atmospherie air, to
eliminate sulpbur and phosphorus from the converted metal; the
ohject being also to render available certain descriptions of iron
which, owing to the presence ol these elements, cannot now be
ireated by the Bessemer process.

The patentes does not limit himsell to any fixed proportions of
carburetted hydrogen gas to ll‘.munrherin mir, as these must var
according to the quality of tho steel and iron under operation, It
is, however, evident that the proportion ol carburetted bydrogen
gas to the atmospheric air must not too nearly approach the point
at which the mixture is explosive, such point being one of car-
buretted hydrogen gas to seven or eight of atmospheric air.

The introduoction of carburetted hydrogen gas along with atmo-
gpheric air bas the effect of eliminating the greater part ol the
sulphur or phospborus which the metal contains in the shape of
sulphuretted or phosphoretted hydrogen.

It ia to be understood that hydrogen gas alone, or mixed with
earburetted hydrogen gas, may be used for the purpose aud in the
manner above described.

.
1z —— ————

RECENT RESEARCHES IN ELECTRICITY.

Dunrixg the present year much of the time of the Academy of
Sciences at Paris has been occupied in the attempt tc discover bolh
the causes and cure of the cholera and silkworm disease, At the
same time, in the course of that period, much that is new in elec-
trical science has had its share of attention. The production of
thermo-electric currents avd the electrical propertics of mineral
walers have been noticed, but these present few features of practical
value. M. Martin has brought forward a curious theory as to what
electricity really is, and how it is connecled with the other impon-
derable bodies, heat and light. M. de la Rive also has communicated
to the Society some new experiments of his own respecting the
passage of electricity through metallic vapours, and M. da Moncel
has made known a new and extraordinary method of constructing

electro-magnets, a mothod which promises to be of commercial
value,

Electricity is ususlly considered as an immaterial force. Theo
new theory of M. Em. Martin is that—1. The two electricities are

not forces, but simple bodies endowed with chemical properties, io
virtue of whichthey enter into combinations with simple ponderable
bodies. 2. The two electricities of the galvanic battery are not
anganderedbol;y physical action, but by chemical action of the
ponderous ies holding them in combination, which bodies, by
uniting with each other, put the electricities at liberty. 8. That
these same electricities, conveyed by conductors and passing through
the voltameter, take direct participation in the action produced, and
enter into chemical combination with the elements which they sepa-
rate. M. Martin says that there is nothing vague or uncertain in
this theory. The electricity entering the voltameter by one wire
bas a greater affivity for tza hydrogen of the water, and the one
entering by the other wire has a greater affinity for the oxygen,
(’hemical decompositiou consequently takes place, and hydrogen
aud oxygen gases are produced, each combined with a definite
quantity of electricity. Thus the decomposition of water by elec-
tricity, which all the world has practised for sixty-five years, is
explained in the most simple manner,

ith equal simplicity and clearness M. Martin says that the
electricities must be separated from each other before they will
decom any liquid through which they pass. To bring the two
electricities into electro-chemical formulw he gives negative elec-
tricity the symbol El, aud positive electricity the symbol Et. It
follows then that the formula for hydrogen is HEIl and that of
oxygen OEt. When these two eleotricities unite with each other
they, according to M. Martin, form caloric C+, and light L*, the
liberated oxygen and bydrogen uniting to form water., The
decomposition thus produced is represented by the followiog for-

wuls ; —
HEl 4 OEt = HO 4 El + Et.

So also, if the currents beallowed to unite in a helical wire, the union

of El with Et will produce an equivalent of caloric equal C*, While

in the combustion which takes place when one atom of hydrogen

as is united to one alom of oxygen gas, the same atom of caloric

oduced. Thus the two eleotricities unite with each other, as

well as ponderable bodies in fixed unchangeable proportions, in the
former case forming light and heat.

It follows from this that oxygen, fluorine, chlorine, bromine,
iodine, and nitrogen are compounds with negative electricity. Also
that bydrogen, carbon, boron, phosphorus, arsenic, sulphur, sele~
nium, silicium, and all the metals have positive electricity entering
iuto their composition. The separate members of these two groups,
iu unitivg with one of the opposite order, part with their elee-
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tricities, which unite to form heat. At the end of the last century,
says M. Martin, fire was considered & chemical phenomenon; snd
Lavoisior made a great step in demonstrating the part taken by
ponderable agents in its production. Five years later Davy sought
to discover the cause of the caloric produced, and even found the
true cause, the union of the two electricities, but he had no data on
which to establish his theory.

Simple and clever as this theory is it was rooted in Eogland
fifteen years ago by Mr. Charles Chalmers, but attracted little atten-
tion. This gentleman did not follow the idea with nearly so much
energy a8 M. Martin, nor did he introduce the eleotricities into
chemical formulm, but performed some singular practical experi-
ments in proof of his assertions. In fact, he obtained hydrogen
from water without oxygen, and oxygen without hydrogen, by the
aid of electricity, as shown in the engraving.
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A glass jar filled with water is laid upon its side in a wooden
trough. This trough is divided into twe parts by a water-tight
compartment. One of the compartments is filled with water, and
the other, holding the jar, is empty. The bottom of the jar, which
projects beyond the partition of the trough, is a plate of platioa, A, B,
tive inches in diameter, the margin of which is imbedded in cement,
so that it is absolutely water-tight, and the water inu the jar has not
the slightest communication with tha water in the trough. The
neck of the jar, with a large cork inserted, is fixed in one end of the
trough, and the upper part of the jar has two tubulures, into which
are insertad the tubes for collecting the gases. A diaphragm of
cork divides the glass vessel into two parts to prevent the gas given
off in one part [rom going into the other, Through the centre of
the jar a spindle passes, by the turning of which a wiper is made to
sweep the platina plate of any bubbles of gas that may adhers to it
This spindle is a glass rod encased in a glass tube, which fits an
EIPertnm in the centre of the diaphragm, as welllas the other cork.

he ontside surface of the platina plate has air bubbles swept off in
a simnilar manner. The negative wire of the battery was introduced
into the glass jur, and the positive wire into the trough filled with
water slightly acidulated.

With this apparatus gas, of course, was given off as usual by the
two wires whenever the current passed ; algo from the plationa plate
polarised by induction. But by gradually reducing the power of
the battery the electricity ou the large surface of the platius can be
g0 attennated and become so low in intensity and quantity at lnr‘
one point as to cease Lo decom the waler, althongh gases will
still be given off by the wires. By this means pure bydrogen, says
Mr. Chalmers, may be obtaived from the waler in the jar, and mo
oxygen. He also performed other highly curious experiments,
which were published in 1851, all pointing to the same conclusion
ns that recently formed from entirely different data by M. Marlin in
Paris. I'his apparent discovery of a creat elemeuntary scienlific
law dezerves [urther investigation. It i3 evident the truth or error
of Mr. Chalmers' experiment rests upon the amount ol gas absorbed
by the water. I3

M. A. de In Rive, the author of the most complete work on
electricity extaot, has communicated further interesting facts to the
Academy ol bceiences at Paris. He says that in pursuiog his
reeearches on the propagation of electricity in highly rarelied
elastic fluids, he was induced to try also the vapours of several
metals. The apparatus he used cousisted of a glass balb of very
large size, having four tubulures and mounted on a stand. Two of
the tubes placed at the extremities of the horizontal diameter of the
globe were plugged with leather, through which passed the wetal
slips, to which the metal or earbon electrodes for producing the
voltaic arc were lixed. A powerful battery, consislinvg of sixty or
eighty of Bunseu's cells, was used. The two (ubes fixed at the
extremities of the vertical diameter allowed the passage of two rods
of brass terminated by metallic balls, between which, in the mean-
time, discharges from a Rohmkorfl's coil were allowed to play. Tho
air was then exhausted from the globe avd well-dried nitrogen
admitted, rarefied to two or three millimetrea of pressure, the
discharge from the coil being still allowed to pass and its intensity
measured.

After being assured of the constancy of this intensity, the hori-
zontal metallic poiuts were brought near to each other in order to
produce the voltaic are which, in this experiment, acts solely as the
source of heat. After this had been produced for several minutes,
all at once the discharge from the coils was greatly increased ; at
the same instant the colour of the latter flame, which had been
previously ol a deep rose hue, became of quite another tint, which
varied according to the description of metal employed s the elec-
trodes of the voltaio circuit. These colours lasted several minutes
alter the voltaie circuit was broken.

Electrodes of silver, copper, aluminum, zine, cadmiom, magnesium,
and carbon were used, and all these substances were vapourised b
the high temperature. With terminals of silver and zioe, & blue
flame was produced, deeper with the zioc than with the silver ; with
terminals of copper, alumioum, eadmium, aud roagoesiom, the
colour was & deep green with the copper, brownish green with the
cadmium, bright green with magoesium, and light green with
aluminum ; with carbon terminals the colour was a bright blue,
which was faioter when the current was broken, such as would be
caused by the formation of a little carburetted hydrogen. These
effects are more visible in the upper than the lower part of the globe,
and are brighter in metallic vapours than in rarefied gases.

As regards the iucrease in the intensity of the jet, this is greater
in the vapours of silver and copper. The galvanometer deflects
rapidly from 30 deg. to 60 deg., at the moment when the discharge
from the coils, by its change of colour, shows that its passage is
assisted by the vapours of these metals. The increase in intensity
with the vapour of zine, cadmium, and magnesinm was only 10 deg.
or 20 deg., bat with aluminum it was ratber greater. He employed
also terminals of iron and platine. With the first he observed a
slight change in the colour of the discharge, and a slight increase
in its intensity ; with the second no effect was obtained, except an
appreciable increase in the conducting phwer of the rarefied nitrogen
due simply to the higher temperature, proving most conclusively the
vapours of the different metals alone produced the former resuits.

M. de In Rive has published another fact discovered in his re-
searches. When alloys of different metals are used as electr
they are decomposed by the high temperature produced. A plate of
coke was used as a negative electrode, and thst of an alloy of two
metals as the positive—the last being melted and sublimed by the
beat. Alloys of copper and zine, copper and pewter, copper and
llz::;m:lﬁ, phl:;;; sud silver, iron and antimony, were all decom-
posed at these temperatures, and many of the
onn;titnant I?ltlll found upon the coke. < g

paper ol great practical value was also read before the same
society by M. da Moncel. e stated that an electro-magnet on his
Erinuipla consists of a cylinder of soft iron, covered with a wire
olix. Up to the prosent time it was thought to be indispensable
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to obtain powerful results by using insulated wire for this purpose.
It was afterwards found that this insulation was not of such value
as gonerally supposed, and he had used bare wire for electro-
magnets, which I:nd given extraordinary results which he would
not have believed had he not seen them. Not only did bare wire
give as good results, but the effects were in some Instances more
than doubled, and had the immense advantage of only giving a
feeble induced current in return. To obtain the best resulls the
different layers of bare wire should be separated from each other by
a layer of paper. 4 _

1 uis discovery, he says, is of considerable commercial value in
telegrapby. First, there is considerable economy in the manufac-
ture of electro-magnets in using bare wire instead of the expensive
wire insulated with silk. Secondly, more powerful results are
oblained, so that smaller magpets may be used and more rapid
results obla‘ned. Lastly, by the partial suppression of the induced
current sparks at the points of contsct are abolished. He adds:—
“To give an idea of the power of these eleotro-magnets it wiil be
sullicient to state that an electro-mugnet haviog for its core a bar of
iron 4} centimetres loug, and 7 millimetres iu diameter, covered
with nugusiugla layer of bare wire, baving altogether 103 turns,
sustained under the influence of two small Bunsen’s elements a
weight of 3 kil. 900, while the same electro-magnet, covered with
the same wire insulated, lifted under the same conditions only
2 kil, 400, It is true that in the latter case the greater diameter of
the covered wire would only allow 77 turus to be wound on the
core.” M. da Moncel next varied the battery power and description
of maguoet, but obtained the same results. To dizcover the effect of
beiter metallic contact between the different layers of wire he sub-
stituled tinfoil for the paper first used, and this at once very con-
siderably reduced the power of the magnet, On separating again
the different layers with paper, and connecting the wires of each
layer by means of separate pieces of wire laid over them at right
angles, he found the attractive power of the magnet as great as
ever. lo these experiments M. du Moncel usod the copper wire of
commerce, and was thrown somewhat out in his conclusions when
he discovered that they varied 75 per cent in conducting power.
He alterwards carefully avoided this source of error, and verified
his first conclusion that electro-maguoets covered with bare wires are
more powerful than those of the usaal construction.

These facts differ so greatly from all preconceived ideas, and
have such a practical bearing on the prime cost of all telegraphic
instruments, that the experiments of M. du Moncel require veritica-

tion in England before we can accept them as being in any seunse
conclusive.

NEW STATION FOR THE GREAT EASTERN.

GreEAT things are already accomplished or projected by the
principal railway companies in the way of providing new or en-
larged station accommodation at their London termini. The
South-Eastern has ¢ t to the West-end at Charing Cross, and is
City station at Cano: u-street is nearly completed. The London,
Chatham, and Dover, now delivers its passsngers either at the
Victoria station, West-end, or at Ludgate, City, as they may
prefer. The London and North-Western and North Loodon bave
anlmost {inished their fine joint station in Broad-street; the Metro-
politan is pushing on the works of its new stations in Charles-
street and at Aldersgate and Finsbury, which will in a week or
two be available to the public. The Great Western, the Great
Northern, and the London, Chatham, and Dover, will have their
own lines running into these stations of the Metropolitan. The
Midland, which bas already a portion of a vast goods station in
active operation at Agar Town, has also matured the plans for a
maguificent passenger station to front Euston-road at ils junction
with St. Papcras-road. Concerning most of these projects, we
Lave already given particulars in former numbers of Tre ExciNeen.
We popose now to wupply ioformation regarding the new pas-
senger station of the Great Esstern in Liverpool-street,

The City extension of the Great Eastern will be a little over a
mile in length. It will leave the main line at Tap-street and will
cross Disbopsgate-street to the north of Worship-street, and will
pass on to Liverpool-street, where the new terminal station will be
erected in the immediate neighbourhood of the Broad-street station
of the London and North- Western and the North London. Although
the outer casing of the present principal station of the Great
Lastern at Shoreditch presents a rather imposing appearance the
sccommodation for the arrival and departure of passengers is quite
inadequate to the requiremeonts of the company's trafic. The
Shoreditch station is roofed by three bays, the centre much wider
and higher than those on each side. It is well lit by skylights, and
the centre bay bas an arcaded louvre for ventilating, of about 4ft.
deep, al the eaves of the principal span. The station has four lines
of rails and two platforms of something more than 100 yards long.
The departure platform is about 8 yards wide, but the arrival one is
much narrower. The existing station at Shoreditch will, after the
completion of the new station at Liverpool-street, be devoted to the
goods traflic.

The new station will have eight lines of rails, and will have two
arrival and two departure platforms, of 25t and 20it. wide, with a
common cross platform at the inner end of 30ft. wide. The
covered area of the station proper will be about 630it. long by about
2001t wide. This structure will have the peculiarity of accommo-
dating two companies—not by affording space for them to run in
and out on the same level, as with the London and North-Western
and the North London, in the neighbouring stution, but by their
runniog in and out the oue directly under the other. The lower
lines will be those of the East London, which, our readers will
remember, 1s to cross into Surrey by the old Thames Tunnel,
which has slready passed into the hands of the company. The rails
of the East London will be 37it. below the level of those of the Great
Eastern immediately above it. This company—the East London—
will have six lines inlo the station, aud four passenger platforms,
within & cross platform at the iuner end. The upper roadway will
be borne upon brick arched work, There will be four transverse
bays of 40it. span, and twenty-eight longitudinal arches of 12it,
spsn, There will also be two subordinate arches on the outside, of
22(t. span. The longitudinal arches will be segmental, and the
trapsverse arches semicircular. The carriage ways on each side,
about 180t. wide, are Ly inclines of 1 in 17, with a level length in
tlLe centre.

T'he station will be covered by a roof of two semicircular spans,
85It each, wilh an intermcdiste open gpace in the centre of about
13ft. wide, a sort of well, designed to light, aud especially to ven-
tilate, the underground station of the East London line. In so far
as the roof is concerned the new station of the Great Eastern will
more closely resemble that of the Great Northern than any other
we know of. The priocipals of the roof will be laminated girders,
springiog from corbals set at about 11ft. above the rail level. The
height from the rail level of the East London station to the top of
the roof will be about 100ft. The station will be entered by an
ornamental face girder. The rools, which will be slmost entirely
of timber, will be surmounted by louvres of about 20[t. across the
base, and rising at their apex about 6ft. above the arch. The open
sides of the louvres will be about 4it. high. The inner sprivgs of
the girders on each side of the open space will be from longitudinal
girders, supported ou iron columns placed at 20ft. between centres.
4'he ecrown of the roof will be covered with corrugated iron to the
easiog of the louvre, on each side of which there will be a broad
belt of glass; the bottom portion will be slated. The range of
pillars supporting the girders at their inner spring will be connected
by elliptical girders ; the spandrils to be filled in with ornamental
ironwork. ere will be an ornamental iron fence also along the
platforms, partitioning them off from the well before referred to.

Both stations, the Kast I.ondon and the Great Eastern, will have
horse and carriage docks on the outer sidc of the passenger platform

of about 100ft, long, with three side platforms, and an end landing-
stage of 25ft. wide.

he station outer buildings will present a unique and imposing
appearance. The principal fagade will be in Liverpool-street, closely
Lﬁ]uining the end of Broad-street and the new station there of the
L and North-Western. The building will be in the Italian
style, grand in dimensions, and although somewhat plain a8 regards
architedtoral decorations, such in its general character and
parts as will command sttention, and, we believe, admiration. The

uliar feature of the station will be its haviog two carriage and
ootways, one above the other. The upper carriage way will be
over a colonnade sup on colomns and girders duly proportioned
to the possible weights to be borne. The upper rosd way will be
fenced by a handsome ballustrade, with panels and pilasters corre-
sponding with the columns which are coupled at appropriate inter-
vals. The principal fagade will be about 200(t. long, and will bave
projectimg portions in the centre and at each end, with pavilion
roofs agd iron finials. The side elevation will be GOOIt. long, and
will also be relieved by prejections. The front will have a range
of seventeen windows, three in each projecting portion, and four in
each of the recessed parts. The colonnade will be about 25/t wide
and 210, high. The height of the buildiog will be about 556ft. It
will be of stock brick—no party-coloured brick to be used-—with
stone quoins and a massive cornice of stone and terra cotta, The
front will have four floors and the side portion three, excepting the
central projecting part, which will also have four. T'he station has
been designed by Elr. Sioclair, the compauy's engineer, and & con-
tract bas been completed with Messrs, Lucas for the extension and
station, exclusive of the outer buildiugs.

In addition to the contemplated mew passenger station, the Great
Eastern Company is providiog a coal depot in Whitechapel, on a
very Jargo scale, The corl station ravs up to Buck's-row, near the
Loudon Hospital, and consists of a geries of forty arches, which ex-
tend for 1,500t in length, and are 73(t. in widib, each arch being
30/t. in span. Six lines of rails run ioto the station, and the coals
will be shot from the bottoms of the wagons through hatchways in
the road, and will be stored under the arches. A partition will
extend lengthways, and on one side the height, from the ground
level to the crown of the arch, will be 18ft, 6in. ; on the other side
the heightawill be 28f¢. ; this side will have an interveni plln;
floor with batches for coal storagée. There will be a WA
above 30ft. wide along each side of the station ; the whole will be
enclosed all round by walls of sufficient beight. Ingress and egress
will be by gateways, ome leading directly to the Whitechapel aud
Mile-End thorougbfare, the other to Shoreditch. The station occupies
about seven acres, and will cost between £50,000 and £60,000. It
is built on the site of what was ouce known as Smith's distillery,
and it also displaces some cottage property of a very low character.
It may be remembered that the proprietors of the distillery were
detected, some years ago, tampering with the excise laws, A little
matter of somewhere about £70,000 penalty seriously interfered
with the proceedings of the firm ; the distillery was closed, and has
remained o till now,

The East London line passes under the Buck’s-row end of the
coal station, with a roadway of 18It. high. The upper rails are
sapported on brick arches of 5It. between centres, which spring
from the flanches of cross wrought iron girders of above 2ft. in
depth. The brickwork will be covered with concrete to prevent
dripping from the upper surface.

1‘:’% believe that the Great Lastern, when they have completed
these projects, and have fioally arranged for running powers and
station accommodation with the Midland at their new station in
Euston-road, will be ready, with good reason, to adopt and act upon
the motto, * Rest and be thankful.”

Sovtn KexsixeroN Musevm.—During the week ending October
21st, 1865, the visitors have been as follow :—~0On Monday, Tuesday,
and BSaturday, free days, open from 10 am. to 10 p.m., 9,460,
On Wednesday, Thursday, and Friday, students’ days (admission to
the public 6d.), open from 10 a.w, till 5 p.m., 1,611. Total, 10,971.
From the opening of the museun, 5,613,759.

Paris Exusinimion.—The following circular has been issued by
the Science and Art Department, South Kensington :—* Notice to
Intending Exhibitors in the Paris Unpiversal Exhibition, 1867.—
Altbough the 28th February, 1866, has been fixed as the last day
for receiving demands for space, intending exhibitors are requested
not to delay forwarding such demands, but to send them as soon as

ssible. By order of the Lords of the Committee of Council on

iducation. BSouth Kensington Museum, October, 1865.”

ScANpINAVIAN B xuinimon.—The difficulty which occurred in con-
sequence of the determination of Swedeu and Denmark to hold
exhibitions of Scandinavian industry in their respective capitals at
the same period, has been met by the abandonment of the project
for the present, on the part of the authorities of the latter country.
The Steckholm exhibition, therefore, now stands alone, and is fixed
to open, as announced in the Society of Arts Journal some weeks
since, on the 15th of June, 1866.

AcCIDENTS FrROM STEAM MacHmNerRy.—In consequence of the re-
moval of certsin restrictions respecting the employment of steam
power in manufacture, the Moniteur has collected and published an
account of the accidents which happened through the use of steam
during the past year. It appears that the accidents were only
sixteen in number, but that the number of persons who were
killed, or died afterwards of the injuries inflicted, amounted to forty,
and that fifteen other persons were wounded 1nore or less seriously.
Of the sixteen accidents, four occurred in sugar works, three in
paper manufactories, two each in distillery and drug works, and
one each in other industries, The causes of accidents are classified
as follows :—Eight occurred by the explosion of eylindrical boilers ;
three by that of tubular boilers with interior furnaces; one by the
explosion of a locomotive; and four by that of steam-heating
apparatus. The immediate causes are supposed in eight cases to
have been the bad quality of the metal employed or the vicious
arrangement of the furnaces ; in seven others, carelessness or want
of superintendence on the part of the eogiueers or stokers ; and in
the remsining case from the imprudence of other persons. The
Monitewr gives the details in each case, in order that manufac-
turers may take warning for the future. This return, of course,
does not include railway or other accidents which occurred in con-
neotion with, but were not immediately caused by, steam machinery.

Rock Sawixe 1N Quarries axp Tuxsers.—A French engineer,
M. Paulin Gay, bas lately periected a machine, on the disc principle,
for sawing or cuttiny through the hardest rock in quarries and
tunnels. IExperiments have been made lately at the Conservatoire
des Arts et Mctiers of Paris, and the [ollowing is an extract from
the report of M. Tresca, the sub-director, countersigned by General
A. Morin, chief director, relative to the performance of this
machine :—" The contrivance of M. Gay depends upon the new and
special application of a prineiple, and consists of apparatus whereby
a disc of lead penetrates vertically or horizontally into the stone,
being im with a rapid cireular motion, while powdered
emery is applied to the edge of the disc by means of a small jet of
water. The emery, as fast as it is applied, falls into a receiver,
whence it is lifted to be replaced in the feeding hopper and used
over again. Thbe disc is mounted upon a shaft so as to move in a
plape perpendicular to that axis, and is guided by friction wheels
whereby its motion is steadied. The body of this disc is of wrought
iron plate four millimetres thick, and is pierced all round the edge
with a double row of elliptic holes, to afford age for the melted
lead which is cast upon the wheels to the thickness of six milli-
metres, and a total width of seven millimetres. This wheel is put
into motion by a machine or motive power, the stren of which
is regulated by the diameter, and also by the nature of the stone to
be cut, and, l{oed upon a movable chariot on rails, it advances into
the tunnel, resting on the floor of the heading. If a block of stone be
required to be cut for building or other pu the machine is
fixed while the block is placed against the revolving diso by a
counterpoise. For tunnel work M. Paulin Gay has an enormous
disc two metres in diameter,”— Builder.

PARIS UNIVERSAL EXHIBITION OF 1867,

THE following important docament has just been published
by the Committee of the Council of Education, and
Art Department, South Kensington. We commend its
careful perusal to all intending exhibitors, as it 8
the fullest possible information on every point w can
possibly be raised :—

IMPERIAL COMMISSION. GENERAL REGULATIONS m%sm
ON 7t JULY, 1865, AND APPROVED BY IMPERIAL REE
OF THE 12tu JULY, 1865,

SecTiON I.—GENERAL ARRANGEMENTS AND SYsrENM 0P CLASSIFICATION.

Article 1.—The Enim:ﬂhluui tu[ be hel i‘n[!::i: P::d 1867
will be open for the works of art, 0 roducts
of agriculture and indastry of all nations. Jt will be Leld ina
temporary buildiog on the Champ de Mars. Around the Exhibition
building a park will be formed for the reception of cattle and other
live animals, and plauts, as well as for those constructions and
objects which cannot bs exhibited in the main buildiogs. The
Exhibition will open on the 1st of April, 1867, and will close on the
31st October following.

Art, 2,—~The Universal Exhibition of 1867 is placed under the
direction of the Imperial Commission nominated by the decree of
the 1st February, 1 The general commissioner appointed by
the same decree is charged with carrying out the decisions of the
Imperial Commission.

Art. 3.—In every department of the French empire the Imperial
Commission will estavlish, before the 25th August, 1865, a local
committee, whose duty it will be—1. To make known throughout
the whole extent of the department the measures relative to the
organisation of the Exhibition, and to distribute the forws of demands
for space, and other documents issued by the Imperial Commission ;
2, to point out, before the 8lst October, 1865, the principal artists,
agricuiturists, and manufacturers whose productions would seem
specially calculated to contribute to the success of the Exhibition ;
3, to promote, in the manuer stated in Article 29, the exhibition of
the agricultural products of the department ; 4, to appoint & commis-
sion of learned men, lturists, manufscturers, overseers, and
other persons with special koowledge, to make a oareful study of
the Exhibition, and to publish a report upon the meéans of app'yiog in
the department the lessons which the Exhibition may have taught ;
5, to create, by collecting subscriptions, by association, or by any
other meaps, a fund for the 'purpoau of enabling the overseers,
husbandmen, and mechanics of the department to visit and study
the Exhibition, and to pay the expenses of publishing the above-
mentioned report.

Art. 4.—The Imperial Commission will make the n
arrangements with the Ministers of War and of Marine, for obtain-
ing a proper representation of the products of Algeria and of the
French colonies in the Universal Exhibition.

Art, 5.—The commissions appointed by the warious foreign
governwents to direct the part which their respective countrymen
will take in the Ugiversal Exhibition are in direct commuuication
with the Imperial Commission relative to the exhibition of the
works of art and other productions of their country. Consequently,
the Imperial Commission will not correspond with foreign exhi-
bitors. Products sent by a foreign exhibitor can only be admitted
through the mediom of the foreign commission which represents
bim. The foreign commissioners will also provide as they may see
fit for the carriage, the reception, the arrangement, and the return
of the productions of their countrymen. They must, however,
conform to the regulations laid down by the Imperial Commission.

Art. 6.—Foreign commissioners are requested to place themselves
as soon as possible in relation with the Imperial Commission, and
to depute some person to represent them. The duty of this repre-
sentative will be to arrange the questions which refer to foreign
exhibitors, and particularly those relative to the allotment of the
whole space among the various countries, and to the manoer in
which each foreign section shall be arranged in the Exhibition
building and in the park.

Art. 7.—In order to facilitate the division of the space allotled to
each country between the various classes of objects enumerated in
Article 11, the Imperial Commission will place at the disposal of the
representalives for their guidance, the plan of the arrangement of
the French section of the Exhibition building, drawn on a scale of two
millimetres to a metre (lin. to 41'6ft. or y15). This plan shows the
arrangement of the glass cases and counters suitable for each class
of objects, as well as the shape, height, and other dimensions of the
courts intended for each class. An analogous plan of arrangement
showing the manner in which the portions of the Exhibition
buildivg allotted to each foreign country will be subdivided is to be
transmitted to the Imperial gummiﬂiun before the 3let October,
1865, Plans iu detail, on a scale of two centimetres to the metre
(lin. to 4-16it, or };), showing the place allotted to each exhibitor
and to each separate stall, are also to be forwarded with the list of
exhibitors, by each foreign commission, before the 3lst January,
1866, in order that in arranging the interior of the Lxbhibition
building the Imperial Commission may be able to take into con-
sideration the wants of each country.

Art. 8,—Each foreign country may elsim, for the formation of a
special park, the portion of the Champ de Mars adjoining the space
allotted to it in the Exhibition building. The representative of
each foreign commission will settle with the General Commissioner
the plan of the for the circulation of the public, and of the
earthworks, which will be executed at the cost and uander the
direction of the Imperial Commission. Each represcuntative will
also arrange with the General Commissioner so as to leave at the
disposal of the Imperial Commission the portions of the ground
which may be in excess of the wants of his countrymen, or to
obtain an sdditional piece of ground from the portions to which
other representatives may have given up their claim. In order to
facilitate as much as possible the arrangements of the foreign exhi-
bitors in the portions of the park allotted to them, the Imperial Com-
mission will place at the disposal of the representatives lor their
guidance the plans adopted by the French exhibitors for arranging
the animals, plants, model cottages, &c. (Appendix A).

Art. 9.—An official catalogue of the products of ull the foreign
countries will be drawn up, showing the place which they occupy
eitber in the Exhibition building or in the park. This catalogue
will contain two alphabetical lists, one of the exhibitors, the other
of the products exhibited. Foreign commissioners are requested to
seud the information ne for the preparation of the catalogue
before the Slst Javuary, 1866,

Art. 10.—Those states which can only be represented in Paris in
1867 by a small number of exhibitors, and which are besides in a
similar geographical position, are requested to concert together so as
to iosure a metbodical grouping of the products of an lntl::fou:
nature. The Imperial Commission will place at the disposal of the
representatives ol the commissions of those states the plans which
bhave been prepared, with a view to harmounise the advantages of
such a grouping with the fundamental rule of national representa-
tion. lun the eveot of these plans being approved the lmperial
Commission requests the commissiovers of those same states to
appoint in Pans for each group an agent, whose duty it will be
to carry them out. The architects and officers of the lmperial
Commission will afford assistance gratuitously to these agents.

Art. 11.—~In each section assigned to the exhibitors of the same
country the objects will be divided into 10 groups and 95 classes,
viz ;:—1st group—Works of art (classes 1 to 5). 2od group—Appa-
ratus and applications of the liberal arts (classes 6 to 13). Ird
group—Furniture and other articles intended for dwelling-houses
(classes 14 to 26). 4th group—Clothing (including fabrics) and
other articles worn on the person (classes 27 to 89). bOth group—
Products (raw and manufactured) ol mining (classes 40 to 46). 6th
group—lostruments, and processes of the common arts (classes 47
to 66). 7th gronp—Food (fresh and preserved) in various states of
preparation (classes 67 to 78). 8th group—Live products and
examples of agricultural establishments (classes 74 to 82). 9th
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group— Live
(classes 83 to 88),

10th 0
purpose of improvi mr

pg the

products and examples of horticultural establishments | the
ects exhibited with the special
and moral condition l‘iﬂﬂ

the

people (classes 80 to 95). The objects which are included in these

Eroups are

A) snnexed to these regulations. In order to avail i

iven in detail in the system of classification (Appendix | teach the tester what to ex

of any

#uggestions that may be made by the French exbibitors and the

fo commissioners, the Imperial

Commission reserves to itsell

the right to resolve, in the saceessive editions of this document,
all doubtful questions to which this first publication may give rise.
Art. 12.—No work of art or object exhibited in the Exhibition

building or in the park may be drawn, or

uced in any

manner whatever without the authority d] the exbibitor who is the
author of it. The Imperial Commission reserves to itsell the right

Li authorise the taking of general views of the Exhibition.

Art. 13~No work of art or object exhibited may be removed
before the close of the Exhibition without the special authority of

the Im Commission.

Art, 14, —Neither French nor foreign exhibitors will have to
occupied by them in the Exhibition ;
and decoration in the Exhibition buildiug

the act of becoming

any rent for the space

costs incurred for fittings

and in the park must be borne by them.
Art, 15.—~Frenchmen and foreiguers, by

hutp:ﬁ

exhibilors, thereby bind themselves to adlers to these regulations.
Art. 16.—The Imperial Commission will correspond with the
Piélets and other autborities of the French empire through the

President or the General Commissioper,

Art. 17— All communieations relative to the Exhibition are to be
addressed to M. le Conseiller d’'Etat, Commissaire Géuéral de |'Ex-
position Upiverselle de 1867, & Paris. Lettors need not be prepaid

within the jurisdiction of the French post-office.

Secrion IL—8reciar Annaxaenests Reratmive 10 Wosks or Anr,

Art. 18.—~Worka
the 1st Jan !
Art, 19.=<T

UHII -hioh

origivpal. 2. Oil paintiogs,

, Will be received for exhibition.

Freoch and foreign artists, executed since

following will not be received : 1. Copies, including
uce & work in a maoner different to that of the

ministures, water-colour paintings,

pastels, designs and cartoous for staived glass and frescoes, without

frames. 3. Sculpture in unbaked clay.
Art. 20, The Imperial

Commission will deeide, with the assistance

of a wspecial jury, respectiog the sdmission ol works by French

artists, The com

position and vpomioation of this jury, and the
formalities with which Frenchmen will have to u:!m? ly

in re-

quesling permission to send a work of art to the Exhibition, will be

vxplained by regulations to be
tious will make known how wor
received.

blished hereafter ; these regula-
of art are to be Liansmit

and

Art. 21.—The Imperial Commission will make known to the
persons concerued, before the 1st January, 1867, its decisions

respecting the admission of works of art.

Art. 22.—The number and nature of the rewards that ma
iven in works of art, as well as the constitution of the
'I:r“ who will be called upon to act as judges, will be

i}
decided

be

Becriox I11.—S8reciarL Annascemests Resvecring tae Propucts or

AGRICULTURE AND INDUSTRY.

Coarree L.—Apumission Axp Crassirrcarion or Puopucrs.

Art. 28.—All the products
Admitted into the Exhibition
mentioned in the following article :—

Art. 24. — Detonating,

and essences, corrosive substances, and
may affect injuriously other
public, will only be

of agriculture and indostry will be
rfg'tl.hn exceptions snd hmitations

explosive, and other substances of a
dangerous nature will not be admitted, Bpirits and alcoho

]-l., 'ﬂ“',p

W substances which
ucts ex ihihd,{.lr incommode the
ved in strong vessels, specially adapted for

the purpose, and of small dimensions. Percussion caps, firewor
lucifer matches, and other similar articles, can only be receiv

when made in imitation and,

ved of all inflammable in
Art. 26.—Exhibitors of

enta,

of an unwholesome and disagree-

able pature will be bound to conform at sll times to such measures

of safety as may be prescribed to them. The Im
reserves to itsell the right to cause the remov
whether French or foreign,
might appear injurious, unsuitable, or
of the :hihlliu]n. ' i

Art, 26.—Before the 156th August, 1865, the Im
will notif

of any

which h[vn;hair natare or tE
mpatible with the objects

al Commission

roducts,
eir bulk

perial Commission
to the foreign commissions the amount of space allotied

to each of them for the display of the productions of their respective
oxhibitors. Before the 25th August, 1865, the Imperial Commission ‘

will

blish, in a tabulated form,
the

73 classes en im Article 11.

¢ awnounts of space sllotted in
rench portion of the Exhibition building to each of the first

Art. W.—LW of this document, PM
tors carryiog comprised in the same class arereq
t? mm: 10 an un mn‘mw.u:_h“m::h A common
plan of arrangemen spaco w ve been to
their class. they she iy the selection of the
which this allotment can and upon the amount of space
that sball be = ed Lo each, they wlllp::mim oneé or more
representatives place themselves into communication with
}Iu;::prlllﬂu submit their plan and list of exhibitors

or

common

Art, 28.—~1n uch spontaneous action provided for in
the preceding srticle, the ripal authorities of n:;:lrunl l:-ln:m-H
factures, the chambers of the ecounsultative chambers of
arts and manpul artistic and ostrial tural

slly sct a8 the representatives of the

societies,
societies and meetings are requested to urge the producers in their

district to act ln coucert.

committees (Article 3) w

meelings of the t, the
tion of the agriculture of the v

that they may co-operate in carryin
especially request these societies III.CF

lans ad for the re

Art. 20.—~The tal ill receive
from the Im | o snd will communicate to the consul-
tative cham muﬂ and o the agricultural societies and

preésenta-
districts of Frapce, in order
out these plans. The

meetings Lo prepare collective

will

exhibitions of types of animals and plants, and models of farm
buildiogs and agricultural works. The local committees of a large

sgricultural district will, as far ss

ible, act in concert, 8o as to

display, without useless repetitions, the characteristic leatures of

the agricultore of the district.

Art. 80.—The spplications for space baving relerence to the
arrangements described in Articles 27, 28, 20, will be made by the

vepresentatives of the exbibitors who have been actin
by those of the societies and bodies who have taken

in concert, or
initiative in

tue matter. For this quon the representatives will canse each ex-
n

hibitor to fill up an

Tbese applications are to be addressed to the
st Paris (Article 17). e
(7o be continued.)
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TESTING BOILERS,

in du A E:o.
n duplicate, an application for s -

{nrﬁhupinimlafw

Sin,—Pertinent to the subject of testing boflers, on which a long

and ioterestiog discussion is taking place
me to describe a system of prool -ﬂn
watic or bydraulic. [

in your columus, allow
may be called either poeu-

shis system for many years with

reat advantage, snd t uone of your ts
ave proposed any similar TR | ]

The plan is simply to fill u m'ﬂmh-mmﬂ
cock, or to that level; then all outlets, and haviog s "
pressure Bglu:l. put on ure, either rom & pump or & water
main., Hun the up o any judicious degree, stop off

source of the pressure, record the time, and observe the pressure
gauge,

If the boiler is tight and the fittings are all good, the pressure
will not fall ten pounds in a day. A very little experience will
pect. The elasticity of the air cushion
allows much greater exactuess in setting the pressure than is pos-
sible when the boiler is filled absolutely full, and the degree of leak,
if any, is more easily judged. If a boiler is tight under this kind of
trial there is less need to strip and examioe all the surface; and if
it is not tight, the necessity for doing so is obvious.

The plan is not, therefore, put forward as su ing more pre-
cise examination, but as a preliminary test of a most reliable kiod.
When & large number of boilers are in use and worked in rotation,
and when systematic cleanivg is practised, this method of test
should be spplied on every occasion before a boiler is put on. In
all cases where & supplementary cold feed from water mains is a
permanent fixtare, the apparstus is ready to band. 1 am certain
that, in the m:jnr}t;r ol cases where explosions have oceurred, the
preseure gauge applied in this way would have run back at a rate
that would have clearly indicated a leak, and have proved the con-
tioued use of the boiler to be reckless.

‘T'he prool of all the fittings by the same means is of sensible
advaotage, and the procecding is not upset by rain, condensed
steam, or any other wet, either of which make the testing with solid
water and looking for weeps, sweats, drops, and larger escapes both
inconvenient and difficult; more thau this, a master or superior
man may, withoot soiling himsell, see his bollers proved with his
own eyes, and, il he will, * pendente fumo.” Cuakres Greraves,

Old Ford, Oct. 24th, 1865.

PATENT LAW,

Sie,—Relerring again to the difficulties that would be induced
by the withdrawal of all legal recognition ol invention, as applied
to the improvement of manufactures, I remember that on one ocea-
sion when the late Mr. Wilberforee was reminded by an unbeliever
in the truth of the Bible of the many difficulties in the way of belief,
his answer was Lo this effect: “ Yes, but there are more difliculties
in the way ol unbelief.”

Bome persons probably regard this answer as merely a sharp
repartee, scarcely even that; but theologians recogunise in it the
utterance of a profound and vital truth, And there is an analogous
truth underlying the question of ** Patents or no nts,” If Lord
Stanley and others who are strongly impressed by the practical
difficulties of & patent law, could succeed in establishing the pro-

ition that there would be fewer social and commercial difficulties
[ such law were abolished, I should at once acknowledge the force
of the argument, and rogard the days of patents as numbered, Bat
what abolitionist has thus succeeded? I do pot recollect ever
meeting with any conspicuous effort in this direction. And uvuntil
this proposition is established by overwhelmiog argument, my firm
belief is that patents will not be abolished. While, however, thus
feeling every contidence in the appeal to reason and facts in support
of a law of patents, I have an apprehension of evil arising from the
probable apathy of Parliament on the subject. And this apprehen-
sion is increased by a sense of the difficulties resultivg from the
necessary reconstruction of the Government at this time, which is
likely to occupy the minds of the msjority of the Patent Commis-
sloners who are members of the Government, to the exclusion of the
alent question—that * irrepressible negro” in the eyes of many
AW yers.
or my own part I would much rather have the question dealt
with, and seitled as soon as praeticable (taking my chance of the
result), than be ex to the inconvenience of lurther delay.

Some of the recommendations of the Patent Law Commissioners,

il vigorously carried into would produce a greater improve-

ment in practice than some sppear to me to recognise. Dut
there is one recommendation in particulsr which is of iucomparably
more importance thao sny of the reet, and it is agreed to by all the

Commissioners, including Mr, Hin Imarsh. I alladeto that of tryiog
patent cases by a judge, with the aid of ecientific assessors, but
without & jury, unless at the desire of both parties to the suit or
action,—such assessors to be selected by the judge in each case,

Here is the germ of a great practical improvement, if pro-
perly carried out. It is no small evidence of its walue tnat
80 large a number of independent thinkers as those who sat
on the Commission should bave concurred in the recommenda-
tion. Nevertheless, the words of Sir R. Phillimore, (Queen's
Advocate,) contained in o paper recently read by bim at Norwich
un another branch of law, are applicable here:—* The success of
every institution depends upon the maoner in which it is worked,
a8 the success of every law depends upon the manuer in which it
is ioterpreted. Both are merely parchment or paper, with letters
and figures written upon them, until, 1 fact, the breath of practical
life snimates them Into real existence.”

These words rem:ind us of the essenticl importance of the manner
in which the judges would be inclined to exercise their powers
under a law founded on the recommendation referred to. Aud on
this point I cannot disguise from mysell the fact that some of the
judges have a great dislike to patent which is agaiust the

resumption that they would work :nchu:':‘m efficiently. This

sct is suggestive as an argument in favour of & special court. At
the same time I am uaded that some of the judges could try

tent cases satisfactorily on such a system. Awnd is it not true that
o every brauch ol law some judges can try cases more satisfactorily
than others by reason of their haviog more special aptitude for par-
ticalar subjecls more or less connected with their antecedent ex-
perience ?

It is, therefore, no argument against patents that some judges
dislike them because they involve questions which are remote from
their usual habits of thought. There seems to be just now an un-
usual prejudice against patents, which I take to be a reaction from
a former feeling of undue favour towards them in some jvstances,
and which may, therefore, be only temporary. At the same time it
is advisable for patentees to avoid giving just cause of offence in
their dealings with the public, for we find Lord Brougham (while

enerally favourable to them) admitting * that there are grave ob-
olions to the inventor's nights as st present exercised, may be
true.” Lord Brougham evidently does not regard this ss a resson
for abolishing patents; but he seems to consider it as a mode of
accounting for some of the existing prejudice against them.

Btill it is always to be remembered tuat the present weak admin-
istration of patents in courts of law has a tendency to produce and
increase the evil complained of ; and that the redommendation of
the Commission, if properly carried out, would bave great effect in
diminishing it, both directly and iondircetly.  Witniau Sresce,

8, Quality-court, Chancery-laue, W.C,,

Zoth October, 1865,

—

SUGAR MACHINERY.

Vacuumn Pumps.~The cause and effect of creating & vacuum in
vessels used for chemical processes s, of course, well-known. It
is diflicuit to poiut out any portion of mechanical contrivances

uiring more attention than the vacuum pump, the imperative
ally to the vacuum pan. The modes of workiog the pumps now
under notice are various; in some instaoces vertical action is
employed, in other cases an angular arrangement is adopted, a
third system is that of the horizontal type. Now to ascertain the
| better mode will be to theorise ou the cause and effect, alter which
the ampplication of the mechanical powers. To exhaust air
or water from a vessel is Lo cause & vecuunr in & certain
space for s given time. To obtain & vacaucy for the supply
is a simple matter, but to discharge effcctually is the vital

fl.ﬂ. It can be readily understood that should sny air remain
I o the pump beltween the piston and the suction valve or valves, it
will, to a certain extent, reduce the vacuum to be attained., Pumpe
| of the class now under motice shonld have perlect valves and joints
o altain the desideratum. Vertical action for the piston is often
| considered to be the correct or better mode to attain a good vacuum

l when required. The rod in g

| required to remove the piston, the rod can be

due, perhaps, to the fact that the water and air will assist to csuse
the descent of the piston or bucket, The angular srrangement is
| simply & separate modification to work two pumps from the same
erank pin. The sction of the water will, of course, in either case
assume the level line, bence the vertical arrangement may be
termed the better when compression or discharge is in question. The
disposition of the valves of the pumps should be carefully considered.
lo some instances pumps with vertical action bave the suction valves
located at the bottom of the barrel at the side of the same; the
dischiarge valves are secured in like manuer at the top of the barrel.
The pistou is itsell & moviog valve and seatiog, so that two valves
are always in constant action. To cbviate this the suction and
delivery valves ean be located opposite each other at the top of the
pump. The piston in this case can be eolid as far as the setion of
the wator is concerned. The bottom of the barrel being secured ia
a cistern of water would eosure the absence of leakage of air
during the up stroke. With reference to the access for re the
latter arrangement is undoubledly the better, a fact not unworthy of
notice,. Wheu the valvular piston is ado and the suction valve
directly under the same, it is obvious that great disarrangement
must ensue ore the lower valve can be inspected. In the case of
the locality of the valve in gquestion being at the side of the pump, &
portion of water and air will remain, equal in volume to the space
oecupied.  Another evil in perforsted pistons is the contraction
of the area of the passages in proportion to those above and below.
The valves now universally employed are of india-rubber, and their
position does not sffect their action. In agood arrangement for vertical
pumpsthe valves are arranged perpendicularly or secured on each side
of the top of the barrel, the piston haviog a projection to effectually
discharge the air and water at each slroke. Avother modeol securing
the valves worthy of notice may be mentioned, Thesuction valve
is inserted at the eide of the barrel at the top—the discharge valve
being opposite ou the ssme level, but reverse in action, it is
obvious that on compression takiog place the air will be ed
before the fluid, & fact pot to be disregarded. The engines
commonly used for wertical pumps are of two kinds,
and direct-acting ; when the former is adopted the pumps are
located one on each side of Lthe centre of vibration, heuce the re-
quirement of duoplicate connections and details complete. For ver-
tical engines the pumps are variously localed; in one example
cranks between frames or standards impart the motion required ;
a second example bhas the pumps Lelow the steam cylinders, thus
allsiniog a direct action, the crank shaft aud wheel being overhead.
It is almost peedless to state that, to the present, single-acting
pumps have only been reverted to; those of double action can
be truthfully termed the better., FPumps of this class are peculiar in
arrangement. It is well known that the piston muost be peutral in
relation Lo the passage of the water; the locality of the valves must
be duly considered to attain & good result. When the vertical
pump is adopted the suction valves can be secured at the top and
bottom at the side of the barrel, those for discharge being arranged
opposite, a connecting piece on each side formiog the discharging and
supply pipes or chambers. The means of a ¢ »« to the suction
valves is by doors at the top and bott m of ths herrel ; the delivery
valves are inspected by doors on the conpecting chambers. The
valves are com of india-rubber discs perpendicularly secured.
The horizontal double-acting puwp consists of a barrel, with the
suction and delivery valves located under and over the same at each
end, In some examples the suction valyes are inverted over the
pump, those for the discharge being on the same level, but of course
reverse in action ; the doors for sccess are suitably arranged at the
side and ends of the discharge and suction chambers. In some of
the arrapgements of the modern sugar factories the condenser is
situated st the top of the building (as before stated in a previous
article); the pump exhausts the sir only from the pan, while the
inj n water and condenscd steam passes through a separate com-
munication. With this arravgement the piston ﬁ ﬁbhul'ﬂ:
the air from the barrel at each stroke of the same. Pistons suita
for the pumps now in question should have projections beyond the
king ring, so that the entirespace beyond thefrictional surface will
Euﬂlh:*d al cach end of the stroke, and thus cause a perfect disc
The disposition of the valves should be as near the periphery of
barrel as possible. In gome instances gun-metal valves are
ferred for atmospberic pumps, particularly those working at high
velocities. Solid plopgers are sometimes preferred to those of the
piston type. When this plunger is adopied the valves are located
at the bottom on each side of the barrel, gingle action being only
attained, T'he arrangement of the engines for the horizontal type
is varied ; one example has the steam cylinder secured at the end of
the framiog, the piston rod being prelonged to that of the pump, thus
securing o direct action ; the rod passes through the pump, and is
prolonged to the crosshead of the eonnectivg rod, the remainder
being the same as forordinary engings. It will thus be understood
that the pump is placed between the steam cylinder and the piston
rod guides. A second arrangement consists of the vacuum pump
and valve chambers secured on each side of the steam cylinder;
motion is imparted to the pumps by ordiuary cranks, connecting
rods, and guides. Io this example each connection is separate; a
bed-plate common to the whole ensures rigidity. A third dis
tiou of both pumps and eugine has, the former nrpn:ita the front
end of the laiter, the connections and the mode of working being
as for that last noticed. The illustration represents a vacuum pum
and engine of the horizontal double-acting type; the I:-l.rmr lns
valve chambers are in one casting. The suction and delivery pipes
are of the same exnct shape and size, so that one patlern is only
required, with the exception that the suction pipe has provisions or
bosses for the holding-down bolts, The valve gear sealings, as
will ba seen, are ol the ordinary marine type, with separate doors
to each set of valves for Inspection and repair. The suction valves
are on & level with the bottom of the barrel, the delivery valves are
directly above those last aslluded to, the spice betwixt being due
only to the area required. By this arrapgement only a very small
ortion of water can remain in the pump during the return stroke.
y locating the suction valves on the level of the barrel the least
friction aod eballition is maintsined. The piston is of the ordioary
metallic kind, with spring riog and adjosting screws; the projec-
tions on each side of the ring are for the better pur of discharg-
ing the pump at each stroke. The spaces filled at the termination
of each stroke are very small, as belore alluded to, so that an almost
perfect discharge is certain, while compactness and simplicity is
waiotained. The front projection is recessed to receive che stufling-
box, this latter being separate from the barrel; the door at the back
of the pump is for the purpose of adjusting and removing the
piston when, required. It will by this be understood that no dis-
arrspgement of any two portions at the same time is required either
for adjustment or repair. The steam cylinder is secured between
the pump and guide chanuel; the pump rod is prolovged to and
through the steam cylinder, apd conupected to the guide block
beyoud the latter. The mode of securing the rod in the pump
piston is by & unut at the back which can be readily removed
passes through the steam
piston, as before stated ; the meaus of securing the rod in the same
is by m cone at the back and a nut at the front. This nut is suit-
ably formed for a box spanuer, so that a disconnection is readily
attained a' the lr::; -n;l u::r[ the cgllii:dar. Ti;a ;ﬁlum - ml;;! t{:
ordinary kind, i with a melallic ring and s . it
mm, withdrawn by
uded to. The guide chavnel is arranged for
a #olid shoe guide of the marine type, the mnnecﬂnﬂ rod is also of
similar design. The engine ira nﬂ or bed-plate is secured to the
| pump between the barrel and eylinder, sufficient room being
allowed for the remowval of the cover of the latter. The slide valve
is of the ordioary kind, cattiog-ofl at a fair @; the means of
impartivg motion to the slide aredirect. The stop-valve wheel can
ve on either side of the steam casing, accordiog to the local tion
| of the entire eugine and pump. The ement now alluded to
is desigoed with a special care as to light weight of material, com-
bining strength, simplicity, and accessibllity. Each portion ean be
disconnec readily withont disarfangement, a matter of tha
greatest imporiance in colopisl machinery. N X B
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DOUBLE-ACTING VACUUM PUMP AND ENGINE
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TO CORRESPONDENTS.

*«* We beg to call the attention of our Advertisers to the notice
below, and to state that the large circulation of THE ENGINEER
compels us to go to press at an early hour of the morning of
publication. Advertisements, to ensure insertion, must be de-
livered at the Engineer Office before seven o'clock on the Thurs-
day evening of each week ; any received after that time must
necessarily stand over till the following publication,

Norice.—A Seecian Eprrion of Tae ENGINEER is published for
Foreloy CircuramioN. This edition, printed upon paper
manufactured for the purpose, will pass through the foreign
post offices at the charge of a single postage.

*.' We cannot undertake to return drawings or manuscripts,
and must, therefore, request our correspondents to retain copies.,

*«* Covers for binding the Volumes can be had from the Publisher,

price 23. Gd. each.

T. J. (Pontypool).— Received, and will be exaniined,

A. M. (Preston).— Mr. Barry is the architect, and the cost £1,600,

(G.—No. 8, ordinary pattern. The injector will work in any positien,

W. jf N.—(Chard).— We do not know the address of the party to whom you
refer.

CoNsTART READER.—("* Paper Pipes.”)=A lelter lies at our office for this
correspondent.

NENO. - Scott Burna’ is the best work en agricultural machinery. As far as
we are aware, there 18 vo dutinet treatise en poper machinery in ecistence,

F. H.—Awy publisher will supply you with a list of several works of moderate
price, on the sivaing and strength of givders, You will find a formula
Molenicorth's Pocket-book, last edition, which may ansicer your purpose.

A. E.—dAn aqueduct 11 a conduit for waler supported on sone slructure
above the general surface of the ground ; a naduct is a structure formed
to unite one earriage road with another, as acrosn a valley, The boiler you
describe wonld require a pressure of about 600 b, per square inch fo burst
il, It may be worked safely to 100 Ib.

G. R, M.—(Middlesboro'-on-Tees,)—We have no doubt that your scheme
would ansmweer admirably. The application of a Gauntlelt's pyrometer and
self-acting damper would secure the cylinder from injury. As you are
appavently in a position lo reduce the invealion lo practice, we should
advise you lo secure a patent,

C.J. B.—You cannot procure a pood and comprehensive trealise on docks
and ghips for £2 2s. Steward's '* Docks and Harbours of the United
States” would have anncered your purpose, but, unfortunately, it 1 out
of print, You can oblawmn a great deal of information on the subject in
the shape of papers, dc., for £2 2, by addressing any scientific publisher,
Megsrs. Spon, for example,

R. M.—As you give neither the speeds nor the pressures it is impossible to
answer your question properly. Assuming that the engine is of the ordinary

| condensing class, running at 240/t to 30071, per minute, a crank shast
bdin. in diaweler will annwer ; (he second shaft lin. o 1}in, larger. If
the machinery be exposed o sudden shocka or strains, boik these dimensions
must be increased,

THE DUBLIN EXHIBITION.
(To the Editor of The Engineer.)

8ik,—In your article No. 3 on the Dublin International Exhibition, page
245, in Tue ExaINEER of this date, you describe a pumping engine exhibited
by Messis. Courtney, Stephens, and Co., of Dublin, as **an Invention of
theire, possessing some novelty of principle."

In 1802 we designed and made pumps of this kind for Messrs. Perkins
and Sons, the patentees of the well-known aniline mauve and other dyes.
You will see, therefore, that the design and application was made by us
long prior to Messrs, Courtney, Stephens, and Co.'s use of it,

Essex-street Wharves, Sirand, London, Gwyxne axp Co.

October 20th, 1865,

Adverlvsements cannot be guavanteed wnsertion unless delivered before seven
o'clock on Thursday evenang in each week, The charge for four lines and
under in three shillings ; each line afterwards, eightpence, The line averages
ewght words,; blocks are charged the same rale for the space they fill. All
single advertisements from the country must be accompanied by stamps n
payment.

Tue EXaINERR can be had, by order, from any newsagent in town or country,
and at the various raitlway stationa,; or it can, ¢f preferred, be aupplied
direet from the office on the following terma (paid in advance):—

Half-yearly fincluding double number) 154, 9d.
Yearly (including two double numbers) £1 1la. 6.

If eredit be taken, an extra charge of two shillings and sixpence per annum
will be made.

THe EXGINEER is régrslered for transmission abroad.

Letlers relating to the advertisements and publishing department of this paper
are to be addressed to the publisher, MR. GRORGE LEOPOLD RICHE ; all other
letters and communications to be addressed to the Editor of THB ENGINEER,
163, Strand, London, W.C.
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THE ORDNANCE EBELECT COMMITTEE ON NAVAL GUNS.

IT will be remembered that in June last, Mr. Baillie
demanded from the Government an explanation of the pro-
ceedings of the Ordnance Select Committee as regarded
the experiments undertaken by it, to determine the relative
merits of the different systems of rifling known as Com-
mander Scott's, Mr. Launcaster’s, Mr. Britten’s, Mr. Jef-
frey's, and that at first spoken of as the French, and
subsequently termed the Woolwich system. In the course
of his speech, Mr. Baillie implied that Commander Scott
was not dealt fairly with, and he accused the members of
the committee of going beyond their province as judges and
assuming the office of inventors. The Marquis of Harting-
ton in his reply stated that the Scott gun had been over-
rated in certain quarters as would be seen when the
official report was published ; while the Woolwich gun was
not an invention but an adaptation. It is unnecessary to
dwell further on the speeches of either Mr. Baillie or the
noble lord. The report demanded by the former gentle-
man now lies before us, and we can state, with all due
deference to the Marquis of Hartington, that we have risen
from its perusal with the conviction that the statements he
made in the House of Commons have not been verified, and
that, notwithstanding an extremely judicious use of figures,
the Scott gun holds a place as the best weapon for naval
purposes brought forward during the entire competition,
We do not pretend to dispute for a moment the fact that
more than one of the rival systems approached that of Captain
Scott =0 nearly, that it becomes as difficult in one sense to
decide the question of relative merit, as it is to determine
which is the better horse in a race won by a head. The
questions at issue may be, and probably will be, warmly dis-
cussed ; but in order to arrive at anything like a really
valuable decision, it is absolutely necessary to set up some
standard of excellence, or of qualifications, to which the
guns must approximate more or less closely in order that
iney may be fit for naval service at all; that which
approximates most closely being, of course, the best. So
long as guns are merely tested against each other, their
places in the order of merit may be changed daily with the
nature of the test. No one system can excel in every
point, nor does it follow that the gun of the highcst average
merit is necessarily the best. A gun may, indeed,
radically bad in some one characteristic, and yet a very ex-
cellent gun for particular purposes notwithstanding. No
one would think of shooting snipe with an Enfield rifle ;

structed on scientific principles, the rifle is immeasurably
superior to the smooth-bore gw]ing-pim.
ow 1t so happens that naval men have long since made
up their minds as to the kind of gun which they want, and
were they but left to follow their own devices they would
have had this gun two or three years ago. In high quarters,
however, the sailor is still regarded as an infant, if not an
idiot, unable to take care of himself, and above all things
not to be trusted in the selection of the weapons wherewith
he is expected to rule the waves, and keep Britons from
slavery. This duty has hitherto devolved mainly on the
officers of the Royal Artillery—gentlemen who, for the
most part, know a good deal about guns, especially in
theory, and nothing whatever about a ship, save in that
general way in which all landsmen are familiar with the
vessels which make war upon the seas. The best gun for
sallors’ use is, in one word, that which can burn most
owder with safety behind projectiles of adequate weight.
his qualification wanting, u.ill others are absent. Ige:t
comes facility of loading—not only at the practice-ground,
but under al{ possible exigencies of weather or of warfare,
As to ease of handling, a gun of six or twelve tons is as
easily moved as six or tweﬁre tons of iron in any other
form; and as all guns can be placed, weight for weight,
on an equality in this respect, the question requires no
consideration at present. An extended range—the power
of throwing shot, or rather shell, to a distance—is worth
something ; and last of all we may place accuracy of fire—
an essential point in any gun intended for land service,
but practically unnecessary—at least in the highest degree—
and unattainable at sea; at once because of the magnitude
of the object to be struck, and the unsteadiness of the base
—the deck of a rolling ship—from which the gun is fired.
Ordnance is useless without projectiles, and we find that
these present questions of hardly lless importance than those
connected with the guns from which they are to be fired.
In the first place they must admit of being kept for long
periods without deterioration; they must be simple in
structure, consisting of the fewest possible parts and the
smallest variety of materials; they must be strong and
hard, and in the case of shells, capable of holding
very large bursting charges.  And, finally, they must
be cheap, provided that very admirable feature be not pur-
chased at the expense of others of yet more importance.
It is just possible that some of our readers may take
exception to this list of qualifications, considering, perhaps,
that we have placed the last first and the first last. We
believe, however, that all naval men will endorse our
opinions, while few arguments can be produced by others
against them ; and taking this list as a basis, and the tes-
timony of the select committee as evidence, we shall find
that the Scott gun has not only held its own but com-
letely distanced all its competitors save the French-
oolwich gun ; while its projectiles possess so marked a
superiority over those of this last that we find ample con-
firmation of all that has been said in its favour asa weapon
for naval use,

The report contains a vast mass of figures in the form of
an appendix, and a general summary of the results ob-
tained. An exception might, with strict propriety, be
taken to the manner in which this summary has been pre-
pared. We presume that a little “ cooking ” is unavoidable
in these matters, however ; and in order to avoid complica-
tion, or the suspicion of favouritism, we prefer, for the
present, to confine ourselves strictly to the consideration of
the summary. We have already given sections of the
guns, and the following description will supply all the
additional information requisite :—*“ The guns are muzzle-
“ loading. They have solid steel tubes three inches thick,
“ a solid forged breech piece, and external strengthening
“ coils. Their weight averages 149 cwt., and the length
“ of bore is 10ft. 6in. Cammell’s steel is used in Scott's,
“ Lancaster’s, and the Jeﬂ‘rey and Britten guns, and
“ Firth's steel in the other. They are vented 5-75in. from
‘ the end of the bore, being the position to give the greatest
“ initial velocity with a charge of 20 lb. ' Dry
“ gponging was used for the first forty-five rounds, and
‘““ would, apparently, have sufficed to keep the guns clean ;
“ but the loading of Lancaster’s gun with a second supply
“ of shot became so difficult that a wet sponge had to be
“used with that gun, and it was then used with
“the others also, so that all might be placed on an
‘“equal footing.” From this it 18 evident that Mr.
Lancaster’s gun failed in one very important point at
the outset. We may add that it is necessary to suspend a
guiding cradle on the muzzle of the gun,in order that the
exact position in which only the shot will enter the bore
maibe secured. About 350 rounds have been fired from
each piece, and the committee state that, as far as concerns
the infliction of injury to the rifling, all the guns are on a
perfect equality. As to easiness of loading, “ The French
“gun was certainly the easiest to load, but there was
“ nothing to complain of in this respect’in Commander
“ Scott’s gun; Mr, Lancaster’s shot were a/l got home with
“ more or less difficulty, and in some cases a metal rammer
had to be used.” None of the projectiles are liable to
injury from kunocking about, but the Lancaster should take
the first place in this respect; Commander Scotl’s first
plan, second place ; the French shot, on Palliser’s system,
the third; and Scott’s second plan the last. As Mr.
Lancaster's oval shot have neither ribs, nor other projec-
tions of any kind, they are in precisely the same condition
as roand shot. The ribs on Scott's shot are cast in one
with the mass of the projectile, and therefore, as they are
broad and of little elevation, and without corners, they are
not much worse off. The battons of the Palliser shot are
certainly open to injury from hard knocks. In Scott's
second plan (not that, be it be observed, which he deems
best) zinc ribs are inserted into dovetailed grooves, to pro-
tect the rifling, instead of small copper studs, and although
thesc may possibly get knocked about a little by very
rough usage, serious injury can scarcely be done them. In
fact, all the guns appear to be tolerably perfect in this
respect,

The power of a gun to impart injury to armour plates
depends, other things being equal, 'Lnrj::ha velocity nli' the

yet, regarded in the abstract sense as an instrument con- | shot; and as plates of average thickness cannot be

](:_mnched at all at long ranges, we may proceed a step
urther and state that the power of punching or smashing
depends on the initial velocity of the shot; this velocity
depends, cateris paribus, upon the charge of powder, the
nature of the grooving, and the weight of the projectile.
The faculty of imparting a high initial velocity is obvi-
ously the most valuable characteristic which a naval gun
can possess. We find from the report that, to use the
committee’s own words, “the gun rifled on the French
“ system has somewhat dﬂ.-:::il:lenfl‘il the lowest velocities,
“and Mr. Lancaster’s, on the whole, the highest. He is
“in every instance superior in this respect to Commander
“ Scott, but is exceeded once by Mr. Jeflrey, and once by
“ Mr. Britten.” To reduce this statement to its proper
dimensions we may state simply that Mr, Jeffrey and Mr.
Britten's shot being lead-coated, were found at an early
period of the competition to be totally unsuitable for use
with heavy charges, the lead being blown off in fragments,
and the flight of the shot consequently erratic to a degree.
These systems were therefore withdrawn from competition.
Two of Commander Scott’s rivals thus disposed of, Lancaster
remains; but it so happens that shell break up in
the bore of his gun from the peculiar nature of the
strain to which they are exposed. Lest there should
be any mistake we shall quote the words of the report:—
“ The Lancaster shells were found on recovery, with ouly
““one exception, to be split at the head, showing appa-
‘““ rently, as has always been suspected, that in that system
‘“ the projectile has a great tendency to jam in the bore,
“ bringing severe pressure on the gun and projectile.” It
is but fair to add that, since these first shells were fired,
Mr. Lancaster has produced others of a different pattern,
from which better results were obtained. Still, * the
“ committee were unanimously of opinion that the Lan-
“ caster system should be rejected, on account of the
‘“ tendency to crush in the bore, its inferior accuracy, and
“the difficulty of loading.” The competition is thus
reduced to exceedingly narrow limits; and as the so-
called French system is * somewhat decidedly ” inferior in
initial velocity to the Scott gun, the conclusion cannot be re-
sisted that, in this particular, the latter gun is * somewhat
decidedly” the better of the two. The initial velocities of
the two guns are given as follow : —with 25 lb. charges,
Scott, 1,094, French, 1,529[t. per second; with 201b.
charges, Scott, 1,502, French, 1,444; with 12 1b. charges,
Scott, 1,277, French, 1,254 — elongated projectiles, weigh-
ing 1101b. With round shot the difference is even more
distinctly marked. With 20 1b. and 12 b, charges respec-
tively the velocities in the case of the Scott gun were
2,162ft. and 1,827ft.; while with the French gun and the
same charges they fell to 2,081ft. and 1,718ft, per second,
These figures require no comment.

So far we find that the Scott gan not only held its own
but excelled its rivals on more than one important point.
Nevertheless the committee have rejected it in favour of the
Irench-Woolwich gun. Why? - Ostensibly because it is
said to have been deficient in accuracy. Yet we find that
the mean reduced deflection amounted to but 6-7 yards on
the average, at elevations varying from 2 deg. to 10 deg.,
and at ranges of 1,100 to 4,500 yards; while that of the
Lancaster gun reached 7-4 yards, and that of the French
gun 36 yards. But while the elevation was confined to
2 deg. we find that the average deflection of the Scott gun
reached but 203 yards, while that of the French gun
reach 1'1 yards, and this, be it remembered, at ranges of
1,400 yards. It is very like splitting straws to draw a
distinction here, and we shall not attempt it. It must be
borne in mind that the guns were not tested at sea but on
land. Had the experiment been tried in the proper place
—on a ship’s deck—the results, such as they are, might
have been very different. In anywise great accuracy is not
required at sea. Even the old 68-pounder made splendid
practice at Simonasaki, on board the Leopard under Admiral
Kuper ; and the superiority manifested by the French gun
even 1n this respect is so trifling that it cannot for a
moment be brought into comparison with the superior
advantages in other respects possessed by the Scott gun,
We have hardly touched upon the relative merits of the
projectiles for the two systems. We have said enough, we
think, to show that a gun, absolutely the first of the kind
ever made, has, nevertheless, from the first moment mani-
fested in competition with comparatively well-known
systems, a superiority which may possibly be yet further
developed by the introduction of those modifications
usually required in novel designs, and which, as it is, is
sufficient to entitle it to the rank of the best 7in. rifled
naval gun yet constructed.

PATENT LAW REFINING.

PeorLE will no doubt continue till the end of the
chapter to allow their interests to obscure their judgment.
But it is often amusing to see the naive earnestness with
which a man will sometimes forsake a conclusion to which he
has arrived through the long vista of his own interests.
From a broad point of view the interests, for instance, of
manufacturers and inventors might be considered identical ;
but this is unfortunately not so in practice, no more so than
with buyers and sellers, or masters and servants. Vested
interests will constantly astert themselves, and the copper-
smiths of society will always cry that the Diana of the
Ephesians is great. Capitalists with plant that may be
depreciated by new schemes are not over anxious to appre-
ciate the schemer. A mavoufacturer has seldom any inte-
rest in superseding his own machine and plant, and his
Judgment 1s more or less warped by a constant attention to
the cramped ideas of routine. A worthy capitalist of this
kind need be no ill-natured man to feel vexed on waking Lp
some fine morning to find a keen-eyed inventor whose
rights he has to buy off. We also can sympathise with the
worthy manufacturer. Yet that is no reason why we
should sympathise with the attempt he might make to im-
prove the inventor off the face of the earth. But we are
obli e_d to hold Mr. it. A. Macfie, an eminent sugar refiner
of Liverpool, guilty of a mild attempt of this kind,
Doubtless also a further and more subtle motive uncon-
sciously lends its aid to Mr. Macfie’s exertions. To be
wealthy, and with perhaps plenty of time on one’s hands,
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and yet to live in ordinary retirement, is more than what
some men can put up with. Psendo-science now seems to
offer a ready means of some sort of distinction. We
may thus, with every probability, trace to their origin
“ treatises on corpulence” or on patent reform, and
perhaps also a facetious work on the * Quadrature of the
Circle,” by a fellow townsman of Mr. Macfie, who has
pestered every distingaished mathematician in England
with his ridiculous theory, and who is barefaced enough to
print the notes, expressing mingled annoyance and con-
tempt, which he has received in reply. Bat then the satisfac-
tion of seeing one’s name in print—of seeing one’s name in
the columns of a review, make any chance flagellation of
such folly an operation of mingled pain and pleasure,

The text of Mr. Macfie's last sermon against patents is—
‘“ Long restrictions in the use of inventions, and obligation
to make heavy payments to patentees, incompatible with
free and fair trade.” It is at once clear that he objects to
the long duration of successful patents, and also to the
amount of the royalties. We will now see the arguments
upon which he bases the objections he made before an
assembly, the president of which—who, as a lawyer of the
highest eminence, has probably devoted more time to the
subject than anyone now living—stated in his inaugural
address that the exclusion of a patentee “ from the mono-
poly he now enjoys is extremely hard to be distinguished
from that which would deprive authors of their copyright.”
Mr. Macfie, very obligingly, doee not deny the right of
property of an inventor in his invention ; wgnt he disputes
“1s his exclusive right.” Rushing in where Lord Brougham
feared to tread, he repeats the usual weak argument against
drawing an analogy between patentright and copyright,
which 1s founded on the supposition * that to grant exelu-
sive privileqea to an author interferes with nobody else’s
composition.” The meaning of this assertion is, we suppose,
that the ideas of a previous author may be legally repeated
if they be, at the same time, clothed in other words. An
action at law could probably not be brought for mere
plagiary ; but the same sort of thing may be done in me-
chanical invention, as it is possible to evade paying the
patent-right on an invention by carrying it out with dif-
ferent means, mechanical or chemical. Neither the mere
1deas in a book can be absolutely protected from plagiarism
by the law of copyright, nor can the mere principle of a
patented invention be even legally protected by patent-
right. We then find that he speaks of the manufactarer
being “ denied the use of an invention.” So are we denied
the enjoyment of Mr. Macfie's doubtlessly very excellent
sugar, unless we are able to pay its trade price; and we
should have to wait still longer than fourteen years, unless
we were before enabled to pay for it. A patent has
also its market price, and its value is regulated by the laws
of supply and demand, just as with any other commodity.
The worthy author then gives a full reia to his eloquence,
successively asserting that a patent monopoly is “ despotic,”
“erratic,” “ retarding,” “ preposterous,” *illogical,” “in-
quisitorial,” * umnatural,” “cruel,” * extravagant,” “ par-
tial,” and, lastly “irremediable; for equal treatment is
morally impossible at home and abroad.” As a proof how
superficially Mr. Macfie has really studied the subject, he
says that “only some states grant patents at nijl." In
Europe these few exceptions are Switzerland and Turkey —
in the first case a little republic split up into a number of
disputative cantons ; in the second, a despotic and semi-
barbarous state, which one would have thought to have
been at least the last in Europe to be cited as an example
for our imitation. Lord Houghton lately observed at Bir-
mingham, that the only Swiss invention he knew of was
that of the alpenstock ; and even in Turkey exclusive pri-
vileges are granted to inventors by meaus of the Sultan’s
firman.

With courage and perseverance worthy of a better
cause, our author repeats “as still in his opinion practi-
cable and * expedient” the pro submitted at the
Edinburgh meeting of the Social Science Congress, viz.,
“to grant national rewards in money.” A competent
board should be appointed to award to each ntee * a fair
“sum.” This agreeable little arrangement—which Mr.
Macfie dignifies with the title of “a system "—* would
“ sweep away [of course] every hindrance to the immediate
“ enjoyment by every one of every invention.” It would,
in fact, bring about a millenium of s and other manu-
facturers, and the manufacturing lamb would calmly lie
down with the inventive panther. ‘This proposal is so
childish and impracticable that we had believed it to be
long ago torn up to the last shred. It is not improbable
that a patent tribunal will be instituted in this country for
deciding on the novelty of any invention it is proposed to
patent ; but there are objections and difficulties to be en-
countered in forming a tribunal with even this limited scope.
To leave sach questions to the decision of lawyers would
only be a change from one bad system to another. A
tribupal of practical men will in any case have to be
appointed, with all its members disconnected with trade, as
a jury chosen from men actually engaged in manufacturing
would often have a direct interest against a patent right.
We must confess that we should be rather chary of, for
instance, trusting to Mr. Macfie's decision in an important
1mprovement for refining sugar, while quite willing to be-
lieve that he would do his best to be disinterested. Again,
there are some trades, such as that of working up india-
rubber, in which only very few people are engage:{ and of
which but few therefore have a practical knowledge.
All these difficulties would bave to be overcome by a
tribunal formed to take only novelty into consideration.
But Mr. Macfie’s tribunal would have to consider not
merely novelty, but also utility, merit, and many financial
points. For our own part, we should prefer not being
employed in the thankless task of a daily distribution of
such a number of golden apples of discord. Would Mr.
Bessemer have carried out his steel-making process without
the patent law to aid, merely with the hope of a Govern-
ment grant? We may state that Mr. Bessemer was only
prevantadilzf chance from _pnbliely declaring at the meeting
of the Social Science Section of the British Association at
Birmingham that, without the patent laws, there would be

no such thing as the Bessemer process. And, in any case,

what tribunal would have had the courage to grant Mr.
Bessemer the £100,000 per annum he is now very deservedly
earning in royalties ?

But even Mr. Macfie is without hope that he will live
to witness a patent millennium—that * happy year of re-
“* lease.” He therefore purposes to grant patents, * such
“ as heretofore (not resisting any reformation that may
“ appear expedient), but to enact that, on the demand of
“ any manufacturer, after three years of monopoly, any
“ invention may be valued—not, of course, on the basis of
“ the return which it might bring, but on that of its
“ originality, the cost incurred in working it out, its ad-
“ vantage, &c.; whereupon it shall be lawful for a Patent
“ Board to extingaish the grant in any of the following
“ circumstances :—1, If the patentee’s books (which he
“ ghould be obliged to keep in all cases where his fees from
“ any individuals exceed £100 per annum) show that he has
“ already received in fees the valuation price, 2, If
“ manufacturers and others buy as much as will make the
“ price up. 3. If the State pay the remainder of the price,
 purchasing the invention for the nation,” “ And,” con-
tinues our worthy sugar-refiner, “ I would include a condi-
“ tion that any one may obtain exemption for lumself, or
“ his firm, by paying, say, a tenth of the price.” It is seen
that all Mr, Macfie's proposals, reasonable as they appear
at first from a manufacturer’s point of view, are based on
the practical possibility of forming a suitable tribanal for
the just examination, not merely of the originality and
novelty of an invention, bat also as to its utility ; the cost
incurred in working it out ; the merit and energy displayed
by the patentee in putting it on the market, and the thou-
sand and one other points involved in the matter. We
all know what enormous diiﬁcnlt{—amnunting in some
cases to impossibility—our courts of law, at least at present,
have in answering the single question whether a patent
be walid or not, be novel or not. But here a com-
plete bunch of connected questions have to be answered.
And supposing that the probably impossible feat of
forming a sound tribunal of the kind could be over-
come, Mr. Macfie's proposition amounts to neither more nor
less than granting a manufacturer the right to bring an
action against any successful patentee whose invention he
covets. Who is to fee the counsel and the train of scien-
tific witnesses who would have to be called upon by the
patentee to establish his case against that of the manufac-
turers ? The more valuable the patent would be the greater
the expenses, just as the more valuable a patent now is,
the greater—and, therefore, necessarily the more expensive
—the opposition made before the Judicial Committee of the
Privy Council against its prolongation. Like any other
cause which 1s brought before any other human tribunal,
the ultimate decision will very much depend upon the
ability with which it is conducted, more especially when,
as here, the decision will be as to a greater or less amount
of money, and not as to the existence or non-existence of
the patent, Mr. Macfie’s suggestions are doubtless well-
meant—in the interests of manufacturers; his paper has
been read by us with an attention all the greater that its
obscurities of style demanded a concentrated attention,
without which it would have been unintelligible. We
have, indeed, come to the conclusion that the author's
exertions will find a more congenial sphere in refining
sugar than in refining our laws. Should, however, Mr.
Macfie have any spare time on his hands next year, we
would propose as the text of his next sermon before the
Social Science Congress—* Title deeds for the Jong pos-
session of houses, and obligation to make heavy annual
payments to the owners of house property, incompatible
with the free and fair rights of man.”

“THE IMPERIAL RAILWAY” SCHEME,

IN calling the attention of our readers to one of the
most remarkable railway schemes ever projected, we wish
it to be understood that for the present we have no wish
to express any decided opinion whatever on its merits.
That is a question which only time can decide. In the
fact that the scheme is gigantic, that if carried out it must
involve the expenditure of enormous sums, and materially
affect the interests of existing railway companies, we find
sufficient reason for affording it a moment’s consideration.
It is evident, too, that the mind which has originated the
idea possesses considerable power, for the details have
apparently been worked out with a care and forethought
which impart a certain weight to the project. It is,
indeed, impossible to read a species of prospectus which
has recently found its way into somewhat limited circula-
tion, without perceiving that we have not a dream, but
something which may become a tangible reality to deal
with. We feel that it is possible that the idea may be
carried out, but we feel it much as a generation jast passing
away may have felt about the railway system itself at the
time when Stephenson’s road between Manchester and
Liverpool had been open for a few months. Fortunes will
certainly be made and lost before the Imperial Railway of
Great Britain is opened to the public; and even the most
ardent speculators will think twice before embarking on an
enterprise which cannot fail to involve an immediate ex-
penditure nearly unparalleled in the history of railway
construction.

As the affair stands at present, the projectors—whosoever
they may be—contemplate the construction of three great
lines of railway extending from a central station on the
south side of New Oxford-street in London, to Dover,
I:_[nljhead, Edinburgh, and Glasgow. The grand prin-
ciple to be observed in the construction of these lines is
complete isolation. They are intended to unite termini,
not contiguous districts or towns. Nor are they to assimi-
late in any way with existing lines. They will have a
distinct gauge, and no connection whatever will exist, or
be permitted to exist, between them and other lines. The
first section will consist of a railway seventy-five miles
long, uniting the metropolis with Dover Harbour. Crossing
the Thames between Somerset House and the Temple, it
will proceed in the most direct route possible to Dover.
On this section there will be no intermediate stations. The
second section will be a railway 240 miles in length,

" holiday-makers, the tomb of Schal,

uniting London with Helyhead. Oa it there will be but
two intermediate stations, one at Stratford-on-Avon, and
one at Shrewsbury. The third section will be a railway
435 miles long, uniting London with Edin and
Glasgow. On this section it 1s Em d to provide four
stations, at Nottingham, Leeds, Carlisle, and at Peebles,
from which a branch would extend to Glasgow. The
gauge of all the lines will be seven feet, this width being
adopted at once to permit the use of engines of maximum
ower, to secure safety at excessive speeds, and to enable
uxurious accommodation to be provided for passengers,
Under no circumstances will heavy be conveyed.
The line will be absolutely devoted to the transport of
ngers, mails, and ibly troops; and no accommo-
ation wiil be provided for any other kind of traffic.

It will be seen that, according to this programme, we
should have 750 miles of railway with but six interme-
diate stations, and neither junctions nor sidings. The
amount of accommodation provided for the pablic at
large would therefore be reduced within very narrow
limits; but, on the other hand, the most serious ele-
ment of the danger attending express railway traffic
would be completely eliminated, and a certain amount of
saving would be effected in the first cost of construction.
The absence of junctions with their attendant complica-
tions, is, indeed, absolutely essential to the working of the
lines, The paramount object had in view in the construe-
tion of the system is to produce safe, rapid, and easy
communication between the metropolis and distant parts
of the kingdom; and it is, therefore, specially provided
that not less than six trains shall leave London and arrive
there each day on each section, and that the medium speed
shall be 60 miles per hour, stoppages included. Thus
the time to be occupled in going to Dover would be about
one hour and a quarter, to Holyhead four hours, and to
Edinburgh and Glasgow six hours and twenty minutes
and six hours and three-quarters respectively. The fares
are calculated at the following very moderate rates :—Lon-
don to Dover, Stratford, or Nottingham, first class, 12s.;
second class, 8s. London to all other stations—First class,
20s. ; second class, 15s. Between each of the intermediate
stations—First class, 15s, ; second class, 8s. But in no
case would a higher fare than one pound be charged for
first class passengers. Furthermore, there would be no third
class, the fares being below 1d. per mile at the rates we
have given, nor would there be return tickets nor special
rates of any kind,

It is quite evident thit such accommodation as this can-
not be provided at a moderate sum; and we find, accord-
ingiy, that the cost of the line is estimated at the rate of
£35,000 per mile. The total cost of the railway would
thus reach about £30,000,000, including £2,000,000 for
rolling stock and £1,750,000 for contingences. Without
entering into details, we may state, generally, that a
revenue of £2,584,000 per annum is reckoned upon, from
which a dividend of £5 per cent. may be paid, leaving 40
per cent. for working expenses.

Regarded merely from an engineering point of view
there is nothing whatever to prevent this magnificent
scheme from being carried out to the fullest extent. The
practical skill and scientific attainments of the members of
our profession are sufficient guarantee that works precisely
similar to those which have already been executed well,
would be executed still better ; and it would be absurd to
deny that £35000 per mile is a very liberal estimate
for the cost of even a first-class broad gauge double line,
laid with steel rails. Speeds of 70 miles per hour have
been sometimes reached with moderate loads and powerfal
engines, but not without incurring heavy expenses. It is
just at this point that a project, otherwise skilfully pre-
pared, breaks down. The working expenses could not pos-
sibly, as far as we can see, be kept within 40 per cent. of
the receipts, as calculated. Engines weighing less than 40
to 44 tons would not be competent to the performance of
the required work; and unless Mr. Rambottom’s water-
trough system were extensively employed, tenders of ex-
cessive weight, holding ibly 3,000 gallons of water,
must be provided. Loads such as these propelled at a
speed of 60 to 65 miles per hour are certain to tell heavily
on track, and even steel rails could not keep maintenance
expenses within moderate limits. The consumption of fuel,
too, could not fail to be heavy—as much possibly as 45 1b,
or 50 1b. per mile run; while the weight of the train—of the
paying load in short—would bear a very moderate propor-
tiou to that of the engine. In order that the lines might be
worked at such speed with any prospect of success, it would
be indispensable to render them as nearly dead level as
possible, the speed being already so high that nothing is
to be gained by descending inclines, which absorb power
not to be spared in effecting their ascent. This, of course,
in turn entails increased first cost, and we are strongly of
opinion that, even under these conditions, before the Im-
Ferial Railway had been open many months it would be
ound expedient to reduce the speeds to something consider-
ably less than 60 miles per hour. The maximum average
pace on the London and North-Western is at this moment
under 40 miles.

Whether or no the scheme will ever be carried out it is,
of course, impossible to determine in the absence of a special
gift of prophecy. There is no reason to doubt that among
one section of the community it would be regarded as
something too good to be true, while another would be
disposed to regard it as something too bad to be brought
to pass. Numbers would benetit largely, while cer-
tain of our railway companies would suffer not a little
from a species of competition worse than anything which
has as yet haunted the mind of the most timorous of
directors. We might extend the list of possibilities con-
siderably were it necessary. There is but one point about
the whole matter that deserves to be termed a certainty,
which is simply, that a very large proportion of the pro-
posed en.?ilal will find its way into the pockets of the gen-
tlemen of the wig and gown before the first sod of the
Imperial Railway is turned.

A Frexcs company has obtained leave to lay down the first rail-
way between Teheran and the popular shrine for pilgrims or
Abdel Azim.
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ON RETAINING WALLS.
By AntHUR JAacos, B.A., Assoc. I.C.E.

IN designing masonry works there is hardly any subject
that presents itself more frequently than the retaining or
revetment wall ; and in some form or other, it is found to
enter into almost every design. To the military engineer,
no less than to his civil brother, is the subject one of im-
portance and interest, entering as the revetment wall does
into the composition of works of defence ; and our acknow-
ledgments are due not only to our own military engineers,
but to foreign engineers, for much valuable information on
this, as well as on other subjects, The subject is one that
has received the fullest and most able treatment at the
hands of mathematicians, and solutions for every case that
could possibly oceur in practice are to be found in our text-
books. But the mathematical investigations of this and
many other questions of common occurrence in practice,
unquestionably valuable as thez are, in determining the
prineiple involved, and establishing final rules applicable
to practice, are it is believed, but rarely resorted to by
practical engineers. Even when such examples have to be
dealt with by those sufficiently acquainted with the-mathe-
matical mode of proceeding, they are generally decided
without hesitation by some empirical rule, the result of
experience. Such a method may, and doubtless occasionally
does, lead to accident from weakness, and not unfrequently,
to clumsy waste of material and expense. DBut it is not
clear that less of failure or clumsiness would result if every
retaining wall were calculated with mathematical precision,
for in truth, the data involved are so variable and imper-
fect, and the disturbing causes are of such a character as to
neutralise, to a great extent, the accuracy of the investiga-
tion, With certain specific data theoretical accuracy can
nlwa;ru be attained, but the engineer, as a rule, knows
nothing certainly either of the weight of the earth he has
to sustain in position, or of the masonry that he intends to
adopt in doing so. These, and other data, he must assume
before he enters on his calculations.

It is not proposed now to regard more than with a cur-
sory glance, the principles involved in determining the
strength of retaining walls to support earthwork. Such
simple rules will be given, as it is hoped will serve—due
regard being had to the peculiarities of each particular case
~—t0 guide the less experienced in designing works of this
class.

It must not be presumed that the failure and destruction
of a retaining wall is necessarily due to the wall being of
itself insufficiently strong. It may be quite heavy enough
to resist the pressure of a bank, if due regard be had to
the mode of forming the earthwork, and to drain-
age ; but, if these points be not fairly considered
and observed at first, a retaining wall of quite sufficient
thickness will probably give way sooner or later. As
much care should, in fact, be devoted to the method of
backing-up and draining a wall, as to the calculation of its
scction ; and indeed if these matters be disregarded, no
retaining wall, properly so called, ecan be implicitly relied
upon to stand. With the exeeption of one particular case,
which will be noticed hereafter, walls are designed on the
assamption that they are to support a dry material—or
one, at any rate, not permeated by water—and deposited
in such & mauner as to have no predisposition to slide
against the wall. It is, of course, also presumed that the
wall shall be of fair workmanship and materials, and, where
these points eannot be relied upon, as is sometimes the case in
foreign works, some allowance should be made in the dimen-
sions of the wall. It has not unfrequently happened that a
retaining wall will have stood for a considerable number of
years out showing apny appearance of yielding, and
yet give way suddenly and completely, without apparent
cause, Such failures can generally be accounted for by
the fact of the wall not being designed to resist a mazimum

ressure, and never having been tried fully till the time of
its destruction. Mueh apparent anomaly 1s observed in
the way that retaining walls are found to fulfil the purpose
for which they are designed. Some will yield, while
others of less dimensions, will eontinue to stand. To ac-
count for such anomalous results the cause of the
failure must be sought elsewhere than in the section of the
wall.

The first and simplest case of a retaining wall to be con-
gidered is that in which the pressure of water has to be
counteracted ; not indeed that the question in such a form
belongs, strictly speaking, to the subject uuder notice ; it,
nevertheless, becomes absolutely the method of determining
the strength of walls for certain positions. It not unfre-
quently happens, as in some hydraulic works, or with the
wing-walls of aqueducts, that the infiltration from behind,
which is not always avoidable, may produce such a pres-
sure as no retaining wall, properly so called, could be
expected to bear. ith this in view the engineer's limit
of safety will be attained when the structure is designed to
sustain the full hydrostatic pressure. The pressure of
water upon any plave surface immersed, is known to be
equal to the area of that surface, multiplied by the depth of
its centre of gravity below the level of the water, and by the
weight of a wnl of water, Generul‘lly speaking the unit
adopted in calculations is a foot; and the unit of water
being taken at a cubic foot, weighing 62-5 b., the resulting
product, from the multiplication of the three quantities,
will give the pressure in pounds on the surface immersed.
Let it be supposed for simplicity, that water to the depth
of 10ft. has to be sustained by a vertical rectangular wall.
It is usual to take but 1ft. length of the wall for the calcu-
lation, though it will not affect the result whether 1ft. or
100ft, be the length assumed. We then bave the surface
under pressure = 10 square feet, the depth of the centre of
gravity = Oft., and the weight of a cubic foot of water
= 62'5 1b. ; the product of which quantities gives us
3,125 1b., the pressure on 1ft. length of the wall. But this
pressure is not the whole of the force tending to overturn
the wall ; the that it exerts must also be taken
into account. In the example under consideration, namely,
that of a vertical F]nne, with one of its sides coinciding
with the surface of the water, the whole of the pressure is
g0 distributed as to be equal to a single force acting at a

Jeet tn one fool of

point one-third of the depth from the bottom. Thus the |

totalforce to be resisted by the wall is 3125 x {f'. = 10416 Ib,

It is evident that a certain weiﬁht of wall must be
opposged to this overturning force ; and as the height of the
wall, and the length, are determined quantities ; the thick-
ness alone remains for adjustment, As a rectangular wall
in, n?uetting is considered to turn upon a single point,
namely the outer line of the foot of the wall, there will be
a certain amount of leverage to assist the wall in resistin
the pressure of the water. This leverage is the horizonta
distance of the centre of gravity of the wall from the turn-
ing point, and when the structure is rectangular and ver-
tical, it is equal to half the thickness. Z%e amount of the
wall's resistance will then be equal to the number of cubiz
its length, multiplied by the weight
of a single cube fool of masonry, and by half' ths thickness
of the wall, Toking w = the weight of a cubic foot of
water, w' = a cube foot of masonry, say 112 lb, ; 2 = thick-
ness of the wall, and 4 = the height; the conditions of
simple stability will be fulfilled when

h h
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and solving for  we get
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The thickness of the wall = 4ft. 4in. _

A simple example has been selected for illustration, but
of course a rectangular section of wall would not be found
generally apphcable in practice, nor would it be expedient
to limit the dimensions of a retaining wall, of whatever
kind, to the minimum that would sustain the pressure ;
some margin of safety must be allowed to cover inferior
work and materials. It is true that no account has been
taken of cohesion, which, if the wall be founded on rock or
concrete, may be assumed to add to its stability about
36,000 Ib. for every square foot of base. In addition to
this, practice seems to indicate an increase on the caleulated
thickness, and in the example the mean width might be
augmented to 5ft., the stability being further increased b
altering the section from a rectangle, to a battering wall
with offsets at the back. ‘

A good general rale for the dimensions of a wall designed
to support water or earth in a semi-flmd condition will be
top width = 0'3, middle do. = 05, bottom do. = 0'7, the
height being represented by unity.

Proceeding to the consideration of walls for the support
of dry earth, it will be found that the question is one that
will in general require the engineer to exercise his judg-
ment ; to determine what angle of repose he will base his
calculation upon. The natural slopes assumed by earths of
different tenacity are so various, that an average figure
cannot be adopted with safety ; the calcalation of pressure
from earth in fact, depending as it does essentially on this
point, and a disregard of it will lead to very doubtful results,
The following are a few of the slopes assumed by different
materials,* but it is probable that the engineer’s judgment
will be of more service then any table in deciding the
angle of repose : —

Angle of repose.  Blope.
Dry sand, clay, sod mixed earth § Fr™ 57 06+ — S0 0§
Damp clay 45 Jeg. — 1 to1l
Wetcl From 17 deg. — 823 1o 1
ct clay... to lddeg. —4 to1
SBhiogle and gravel { tll;ram :g ﬂi’é == ;IEE E i
P From45deg. — 1 w1l
cat - { to M4deg. — 4 to l

It has been ascertained, that when a vertical wall sus-
tains the pressure of a bank of earth the top of which is
horizontal, the maximum horizontal pressure to which it
can be subjected will be reached when the plane of frac-
ture of the earth bisects the angle, that would be formed
were the earth to slope from the foot of the wall backwards
at the natural inclination. This fact is somewhat strik-
ing; for it would appear at first sight, and was for long
assumed, that the angle of fracture ought to coincide with
the natural slope of the earth—such is, however, not
really the case. If we suppose the angle made between
the sloping plane and the vertical to be bisected, the prism
of earth enclosed between the bisecting plane and the wall
will, represent the mass, the pressure of which has to be re-
sisted ; and this being the mazinum pressure that a hori-
zontal topped bank is capable of exerting, it is usually the
point to be determined.

The following formula, in which P = the pressure sought
in pounds ; w=the weight of a cubic foot of the bank, also in
pounds ; i = the height of the wall in feet ; and ¢ = the
angle contained between the natural glope of the earth and
the back of the wall, or the complement of the angle of
repose, will represent the maximum pressure to be resisted.
When the top of the bank is horizontal

P:E:?i tan, * le

Having calculated the pressure of the earth, the next
consideration will be, what weight of wall will suffice to
sustain it; and the method of arriving at this is similar,
for the most part, to that adopted for water. Taking as
above, the moment of the wall to resist the pressure; the
following equation will represent the conditions of stability :

w’h“_;:__wh' tan* } ¢ x _A

2 2 5
It being observed that the'centre of pressure is in this case
also, equal to ! of the height of the wall. Solving for ,
the thickness of the wall, we have—
i 1/;1:!1“ tan* 1 ¢
J w'

and, if the weight of a cubic foot of earth be taken equal
to a cubic foot of the wall, the value will be—
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* Hankine's ** Manual of Civil Evgineering.”

for two hours,

which would give a thickness of 2:69ft, for a mt-mg:llr
wall supporting a bank of earth; the angle of repose bein
taken at 40 deg. The average weight of brickwork, an
ordinary clay, will generally be nearly the same; but, if
great accu be desired, and the tive weights of
the materials be known, the first of the two formul® must

be used.
(To be e m'inued.)

THE ROUQUAYROL SELF-REGULATING DIVING
APPARATUS,

Wk the French and English navies were on their late visit
to Plymouth, a lieutenant in the Imperial navy, M. Denayrouse,
provided with an introduction to our Admiralty, was allowad to
make practical trials on board our ships of a new diving appa-
ratus. Many of the seamen on beard the present men-of.war

are accustomed to the use of the ordinary diving apparatus,
which has to be often employed in cleaning the ships’ bottoms,
and for other submarine purposes. Bat these men, tiough of
course provided with the usual daring and bodily strength of the
Eoglish sailor, refused to descend in the new-fangled apparatus.
Fortunately for Lieutenant Denayrouse, he was enabled to call
apon the services of bis comrades in the French frigate, the
Magenta, as some hundred of his diving apparatus have been
for some time used on board the Imperial navy, and more
especially the Magenta. And when the English sailors, to their
surprise, saw their French rivals remain comfortably beneath the
surface of the water for more than half an hour, by means of the
spparatus we are going to describe, they exclaimed that what
Frenchmen could do for half an hour Englishmen could do
From that time, M. Denayreuse had no lack of -
English volunteers in carrying ount trisls which have already led
to important orders from our Admiralty for his diving apparatus,
The importance of a really good and easy plan of the kind is
such, both to our royal and mercantile navies, more especially as
no preventive means have yet been discovered for keeping ships’
bottoms clean, that we make no apology in calling to our aid a
number of published private and official documents on the
invention.*

The aim of the apparatus, like that of any other diving appa-
ratus, is necessarily to furnish sir to & man placed in an unbreath-
able medium, of a pressure either equal to, or lower thao, that of
the atmosphere. “When a man dives under water, his organs of
respiration undergo a pressure increasing with the depth. The
air furnished him ought thus to be at a pressure equal to that
which he undergoes; at a lower pressure tham that of the
surrounding medium his chest might be crushed in, at a much
higher pressure than that of the surrounding mediom his
lungs would be torn. In the ordimary apparatus, the diver,
surrounded with an ar and water-tight covering, breathes the
air pressed into it by a force pump. By means of a valve he
can let off any excess of air, if necessary ; while his supply may
be increased by setting in action o sigoal agreed upon with the
men working the pumps. It is clear that the lungs and other
organg of the diver may be thus affected by the variations of
the alternative movement of the pumps, however much this
action may be diminished by the usual plan of using three pumps
worked by as many cranks on a shaft regulated by a fly-wheel,

Now the mew apparatus embodies a principle which renders the
diver quite independent of the pulsations of the air from the
pumps. The supply of air to his lungs is in fact regulated by
the action of the lungs themseives, just as the slide-valve of a
steam engine lets in the steam to the piston by the indirect means of
the piston itself. The pressure of the air delivered is at that of
the medium surrounding the diver, being determined in a self-
acting manner, also by means of the apparatus itsell, One
form is used in connection with pumps in the ordinary way,
whilst a slight alteration in the construction permits the diver to

carry down with him, on his back, like a , and to a given
depth, the supply of air required for about an hour without
any connection with the pumnps.

The following skeleton diagrams are intended to explain the
Ein:_iple of the apparatus divested of its practical details.
ving out the pumps, the entire apparatus for furnishing air to
the diver, in successive supplies regulated by the action of his
lungs, and at pressures mainly regulated by the action of the
medium surrounding the apparatus, may be said to be completely
shown by Fig. 1. That
intended to equili-

rate the pressure of the
breathable air with the
pressure of the surround-
ing waler mainly con-
sists of a reservoir R con-
taining compressed air.
.ﬁ.hmz this reservoir is
the equilibrium or air
case B. This case is
closcd at its upper part
by means of a metallic
or wooden plate, of &
lesser diameter than that
of the casing, and also
covered over with a dise
of india-rubber, or of pli-
able leather, of a larger diameter. A self-tightening joint is thus
formed ona somewhatsimilar principle to theordinary self-adjusting
collar of a hydraulic press. It is scen that this joint allows the
top of the cas2 to rise, as when the interior exceeds the outside
ressure, and vice versd. The reservoir R and the air chamber
commuuicate by a small hole, closed by a conical valvs
opening from above. This forms the air valve, and, similarly
in the centre of the appuratus, the self.-adjusling cover carries
o guided stem, the axis of which is prolonged from that

—

Fig. 1.

SEELETOX DiaGRaM OF THE REGULATOR.

* Rapport de la Commission chargée d'experimenter I'A eil plongeu
Rouquayrol & Alr comprimé i Burir?‘di ln Le ﬂulmt:rg:l-l Elauf;.:
Rapport d: In Gb;“;ml-tm urmhlﬁ :inm de la Fregsta La Themis,
pour experimen "Appareil plongeur us A Alr comprimé.—Rap-

de Ia Commission chargée d‘::perll:-qnhrﬁ?llw geur HKou-
quayrol : Alr mp:::ﬁl ;u Purlla l: Brest. —Rapport ?I. Commission
"experimen "Appurell plongeur Rouq Alr comprimé,

dans *Arsenal de Cherbourg. Paris: E. Thunot m 1886.—Note sur
I'A lemrﬂmmmllmmzrlm‘nmmlmpIdMIl
Marine. Par A. Denayrouse, Lieutenant de vaisseau. Publication sutho-
risée par 8. Exc. M. le Ministre de la Marine et des Colonies. Parls:
Arthus Bertrand.—Notes sur 'Apparell plongear Rouq | pour Tra-
vaux Sous-marines, Mioes et Bauvetages, ;un&. Horeau, gmu: Prosper
Trenel, 1865,
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of the air valve. The inhaling tube T takes the air from
the chamber B, and
it communicates at M
with the mouth of
the diver. At A 1s
an exhaust valve,
which opens from the
inside to ]tha nnhi;ie.
The whole a us
thus lﬂblf-lp::i:l}_j’
consists of a reservoir
R, containing a store
of air, in communica-
tion or not with the AL ‘
pumps; of another vessel B, itself communicating with the reser-
mi:lia means of a valve; of a seli adjusting cover; and of a
tube T with the mouthpiece M, and out-let valve A.

The apparatus thus arranged gives out, as we shall show further
on, a current of air at a constant pressure. The inhaling pipe T
is fixed under the air-chamber. The diver, having arranged the
apparatus on his back, the compressed air keeps the conical
valve on its seat. The cover of the air chamber has, above and
below it, air at one atmosphere, and everything is in equilibrio.
As soon as the workmen has placed the breathing pipe T between
his teeth (his nose being closed by nuivl ordinary means) he inhales
a portion of the air contained in the case throvgh the india-
rubber tube, The atmospheric pressure immediately forces down
the plate : and tbe india-rubber packing gives Wiy, carTying with it
the plate cover. The stem, fixed to the cover, and thus pressing
on the valve, makes it open tbe passage; the aic from ihe
reservoir, then open, rushes forth into the chamber, then into the
pipe, lastly into the Juogs of the operator, and thus re-establishes
the equilibrium. The action of respiration having ceased, the
valve is closed by means of the excess of pressure in the air
reservoir, shutting off the communication between the reservoir
and the air chamber. The stem again forces up the plate, and so on.
By, in fact, respiring from the tube T, the pressure of the air 18
diminished in the chamber B, the cover being pressed down, carry-
ing with it the air valve, which opens and lets the air into the
upper chamber. When the air is exbausted, the valve then opens
under the action of the lungs and lets the air out.

The different things with which the diver must necessarily be
rovided consist, first, of a “regulator,” of the kind we have
en describing, farnished with a breathing tube, and also, if he
has to communicate with the pumps, with a feed pipe; secondly,
of an apparatus for closing ths mouth ; of another for closing the
nose ;" lastly, of a pair of cast iron soles. For hydraulic works,
o in cases where the temperature of the water would be inconve-
nient to the divers, they are clothed in an india rubber dress with
a mask, simply for protecting them against the cold water, but
without any intention of using the dress as a reservoir of air. This
dress can therefore get torn without any danger.

We will now describe these different parts more in detail. As
we bave said, the principal apparatus, which we have called the
regulator, consists of two paits: first, the air reservoir; second, the
air chamber. The air reservoir is made either of iron or steel
plate, about three-eighths thick, in order to resist the pressure of
the air, and to, at the same time, obtsin an apparatus of
sufficient weight. The air is let in through a copper socket,
screwed in on the right hand side of the regulator, when
placed on the back of the workman. This gland also carries
a small valve, which cgn be closed by the inside pressure in case
that the feed pipe from the pumps should get broken. The air
chamber is cold soldered on the air reservoir, and both are tinned
inside to prevent rusting. It is also made with two holes, in
which are respectively soldered the sockets for the breathing tube,
and the valve through which it 1s exhaled. ‘The air valve, placed
in the centre of the air chamber, is the most important detail of
the apparatus. It is made of aluminium
brooze, and it consists of several parts—
the valve seating, the valve and its stem,
the spindle and its different adjaccts,
shown in Fig 3.

The spindle of the cover at the top,
intended to open the valve when the
cover descends, and to allow its shutting
when the cover rises, is evidently not
always in contact with the valve, The
covering plate bas a narrow range of
action, but yet rather longer than that
of the valve: that is to say, when the
valve rises up against its seat the plate
can still also rise up beyond a determi-
nate amount, t.uhba increased url dil:i]]ininﬁed
by regulating the apparatus, It thus hap-
pgns %::Ilt when the ni;r is being exhausted
from the lungs of the operative this air begins by raising the plate
of the chamber. Beyord a certain range the action of the cover
ceases, and the exhaled air is forced through the air chamber out
at the exhaling valve aod into the water. By regulating the
upward range of the cover the exhaled air, mixing with the fresh
air from the regulator, is breathed over a second time. It is found
in practice that a considerable econowy of air, unattended with
any inconvenience to the diver, is thus obtained.

The solid brass seating is made six-sided, in order to take a
serew key, and the inside is tapped for the seat of the valve
itself : this small valve is conical, and its seat is made with
four slits at its base, so that the air gets freely under the mush-
room. The spindle attached to the covering plate, and used to
regulate the alternative action of the valve, as we have explained,
must necessarily exercise great influence on the consumption of
the sir; the screwed part of this stern spindle carries the cover.
The joint of the cover is generally made of very pure
india-rubber, so as to have great elasticity; it is fixed on
the plate by copper screws, and on the air chamber by weans of a
copper hoop, the segments of which are tightened by a bolt and a

Fig. 2.
r
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(One-third full size.)

finger nut. To the inbaling Ripe is attached the apparatus for
closing the mouth; the air being inhaled
Fig. 4. passing through the centre of this mask. It

15 made of an oval plate of vulcanised india-
1ubber, with two projections inside, which
gre to be seized by the teeth. The air could
only penetrate into the mouth during the
action of inhaling, but the external pressure
itsell applies the elastic substance strongly
against the teeth and face, forming a her-
metic joint. The exhaling valve is made of
two thin plates of vulcanised india-rubber,
stuck together longitudinally, aud fixed to
ove of the brass sockets in the air-
chamber. It is clear that the least effort
of the lungs drives out the plates, thus
makiog a way for the air; but that, as soon

as the effort ccases, the outside pressore

keeps the two plates strongly against each other. The whole

regulator thus composed is kept, like a knapsack, ut the back

MuUUTUPIECR
(1 e-fou. i full size).

AR Exnatisc VaLVE
(Ooe-ffth full size).

of the man by two india-rubber braces, so mmﬁd that,
by opening a single ring, the d:ver can, in case of
accident, free himself of the entire apparatus.
His nostrils are closed with the steel nipper shown
in Fig. 6, the blades of which are faced with
india rubber. This detail forms a spring, the
pressure of which is regulated as required by a
- screw placed behind the joint. The two strings
are tied behind the head, in order to keep the
nippers from being lost should they chance to slip
down. As a sort of ballast for the diver at the
bottom of the water, it is necessary to attach
weights (Fig. 7) to his feet.
These soles are made of cast iron,
weighiag about 18 1b. each, and
are fixed with straps, like skates.
A spring heel-piece holds the
cast wron sole, so that, by press.-
ing on the pedal with one foot,
the man can disengage himself
from the weights withont stoop-
| ing. Though of secondary im-
portance in practice. Lieutenant
Denayrouse considers that the
increased confidence thus given
to the men is of great importance, as they are thereby efforded the
means of at once rising to the surface in case of avy accident.
Thus equipped with the single apparatus, the diver, merely
clothed in a flannel dress as a protection against the cold, is quite
freein his movements, and can instantly jump into the water to
disengage a fouled screw or anchor, or to even stop up a hole made
by a buollet. In less than a minute he can put on his
weighted soles, sling the regulator on his back like a knapsack,
and fix oo the nippers for closing his nostrils. Bat in win-
ter,and generally in very cold climates, or when lengthy hydraulic
works have to be done, the low temperature may require the
diver to be protected from any contact with the water. A water-
proof coat and mask are then used. This dress is waterproof, and
is furnished with wristbands of pure vulcanised india-rubber; the
collar is also edged with a large band of india-rubber and cloth.
The wristbands are tightened with elastic bracelets in a single
piece, and the neck-band is fixed round the bottom of the mask
with a copper collar kept by a siogle bolt. The mask of tinoed
iron is furnished with a strong piece of glass, through which
passes the breathing pipe attached to the mouthpiece. The man
thus breathes in the same way as if he had no dress; but he
must take the precaution of exhaling a few breaths of air into
the mask, in order to place the air within it in equilibrio with the
surrounding pressure. A small tap, fitted to the top of the mask,
allows the diver to evacuate any air which may be in excess when
he rises in the water, and, thercfore, with an attendant change in
the extraneous pressure.

As regards the capacity of the apparatus and the daration of
their action, we may observe that a reservoir intended for low
pressures has a capacity of 8 liires, about one gallon three quarts,
We may suppose it charged with air at 6 atmospheres for a diver
working in a depth of 5 metres, or 16ft. 4i0. It is evident that
the air of the reservoir, if it be not renewed, can be breathed by
the diver till its pressure is lowered to that of the surrounding
medinm, or 1} atmospheres. Eight litres of air at a pressure of
6 atmospheres represent 32 litres at 1} atmospheres. The diver
has thus at his di before emptying the reservoir,
2 -8 = 24 litres of air; or 30 respirations, of 08 litres. The
man under water has, therefore, a supply of air for two minutes
| should the pumps cease to work, or the feed pipe zet torn.

The reservoir of the high pressure apparatus can contain
35 litres, or nearly 7 gallons 3 quarts. If charged with 40 atmo-
spheres for a diver working under 15 metres, or 49it. of water, and
| if we calculate on the same data, we shall find that he can use
525 litres, or more than 115 gallons at the surrounding pressure.
This quantity is sufficient for 656 respirations, at seventeen per
minute; giving a period of 38 mio. without it being necessary
for the air reservoir to communicate with the pumps. This time
can be still further lengthened out if the stroke of the cover be
regulated in such wise 2s to cause the man to usea second time a
portion of the air exhaled.

Such is the description of a diving apparatus, certainly com-
bining remarkably ingenious and original features. lu the con
struction of its regulating apparatus is embodied the very
novel idea of wtilising a vital force for delermining an alterna-
tive movement. It is probably the first time that such a delicate
organ as the lungs has been made to produce useful mechanical
work of the kind. When the Rouquayrol regulator is in action,
the least dilatation or contraction of the inan’s chest is accom-
panied with a corresponding rise and fall of the top plate, and the
air bubbles formed i1n the water by the exhaled air rise with the
regularity of a stop watch. The success of the two hundred appa-
ratus of the kind in the French and Dutch navies may be said to
have taken the invention out of the domain of theory, but Lieu-
tenant Denayrouse makes tha following simple calculation in
elucidation J the action of the regulator. When compressed air
is let into the reservoir its elastic force closes the conical valve,
and the pressure rises within this confined space. 1f we supposea
weight IE placed on the unity of surface of the cover, and that it
causes the valve to open, the compressed air will then rush into
the air chamber, and, acting on the cover, will produce an effect
tending to raise the weight K. Calling S the surface of the
plate; s the surface of the conical valve; p the pressure in the
reservoir ; p' the pressure in the air chamber, then the mechanical
effort tend:ng to lower the cover is K S, and the resisting effort is

P'S+ps.
There will be equilibrium when we have
KS=p'5+ ps,

Fig. 6.

Nose Nirrers
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whence
1=KB_F_’== K—p:ﬂ.f..
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It is therefore seen that if s be taken sufliciently small in relation
to S—an easily realised condition between the two surfaces—
there will be a pressure under the cover pretty nearly equal to
that above it. f the air in the chamber be let out the pressure p!
diminishes, and the conical valve tends to open ; but the air then
penetrates under the cover and re-establishes the equilibrinm. A
constant flow of air is thos obtained, which can be regulated by
establishing a suitable relation between the weight K and the
surfaces S and s. Substituting any numbers in this formula, it is
scen that the air furnished to the lungs is almost exactly at the
surrounding pressure, and that the action of breathing therefore
occurs without effort; the lungs, in fuct, only receive the exact
quantity of air they require. 1n this calculation the weights of
the parts, as can be at once seen, have been omitted en account of
their Jow amounts haviog but an unappreciable efiect on the work-
ing of the apparatus.

According to the pressure of the air empioyed there are three
kinds of the diving apparatus we have been describing. The
low-pressure apparatus requires to be continuously fed with air of
| & pressure mot exceeding 6 atmospberes. The medium.pressure

a tus holds a supply of air compressed in advance to a
pl:gum of not more 1l.l)nn 20 nhnospgem; while the high-
pressure reservoir contains a supply of com air at from
30 to 40 atmospheres. A cal means had thus to be
found for condensing air, without leakage or heat, down to a
pressure of from 30 to 40 atmospheres. The pumps em-
ployed by the inventors for these purposes embody several
original features. The
reversed pistons (Fig.
8) are fixed, and
is the eylinders hun
from the beam whi
compress the air at
cach of its oscilla-
tiops. By this means
each valve can be
covered with a Jayer
of water, which is
found to prevent
leakages, even under
considerable pressures;
and these layers of
water also keep the
air, which is obliged
to pass through them,
from being heated. A
pump, with & pair of
cylinders, worked by two men. can furu‘ish two divers, working
under six metres of water, with sufficient air. The pressure
gauge placed in the T-pipe is marked with a second %ndmhnn for
the depths. The men at the pumps are hereby enabled to at once
ascertain the minimum pressure for the diffcrent depths of water.
With the high-pressure apparatus a somewhat different set of
pumps is Emplﬂfﬂﬂ, termed & compresscur -:&mge:nauuur h}' the
inventors (Fig. 9). With one of these pumps Lieutenant Denay-

SuaLt Pusp (One-twedth full size),
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rouse states that 300 gallous of air can be compressed in from ten
to fifteen minutes, down to 40 atmospheres — a result but
seldom, if ever, before obtained in practice. Four pumps are used
in the high-pressure machine. The first takes the air from the
atmosphere ; the secon: exhausts the air from the top of the first ;
and so on in succession {ill the fourth. A little water pump, also
worked by the beam, completes the arrangement. Tt takes the
water from a bucket, and sends a small quantity at each stroke of
the beam to the piston of the first pump, as is seen in the figure.
The air, compressed down to 3 atmospheres by the first eylinder,
has its pressure carried to 6 atmospheres in the second ; while the
third cylinder raises the pressure to 16 atmospheres; and lastly
the fourth, exhausting frcm the third, farnishes air at 40 atmo-
spheres. As seen in the plan, the four cyl‘nders are placed at such
a distance from the centre beams that the effort exerted is the
same at each end. By the use of four eylinders, instead of
directly condensing the air, the resistances are equally distributed
through the stroke. ‘The water from the little pump is also con-
veyed, by means of the stream of air, through the whole system,
forming everywhere water joints against leakage, and keeping the
air from getting heated. The fourth pump is in fact found to be
as cool as the first.

The above account is mainly extracted from the work of M.
Denayrouse, who ap to have brought the invention into a
working shape, and that of M, Horean. The latter states
that he witnessed a man, with the apparatus on his back,
swim and dive as if quite free. The additional weights and
soles, tending to keep his body at the bottom of the water,
were taken off him, and the air reservoir, suspended from its ordi-
nary braces, was tied to a belt, in order to keep it from swinging
on the man’s back. In this state the reservoir weighs about one
kilogramme mora than the water it displaces. This excess of
weight does not prevent the man's swimming, either on his
belly or his back, but it suffices to lower him slowly as soon as he
ceases his movements, and brings his arms close to his body. The
man was able to swim freely ; he could plunge either head or feet
foremost, rising up almost as easily as if he carried nothing. In
the watcr where the experiments were conducted, which was six
metres deep, he! was able to descend and remain at the bottom,
rising to the surface by means of a simple movement of the lﬁl-

Many experiments were officially tried in the Imperial Navy



Ocr. 27, 1865.

THE ENGINEER.

273

before the present large number of these apparatus were ordered. | 2599. Tuomas Miues, Queen-street, Finsbury, London, * Improvements in

The report of the commission which, on board La Gloire, carried
out a number of these experiments, in recommending its adoption
in the Imperial Navy, states that the apparatus “allow all sub-
*“ marine works to be carried out with as graat facility and security
‘“ as possible.” It is further observed that Rouquayrol s apparatus
does not require 1al divers as the “ premier venu can use it
without any previous teaching.” Similar opinions are expressed
in the report made on board the frigate La Themis, with the addi-
tional remark that another of ils advantages is the great simplicity
of the apparatus, as, when the temperature allows it, the diver can
lower himself without a waterproof dress. The official examina-
tion, conducted at the port of Brest, and in which the apparatus
was tested with a common diving apparatus, led to similarly
favourable results. The members of the Brest commission remark
that ** the use of signalling for regulating the quantity of air is
* not required. The pump itself may even be worked irregularly
“and at intervals; it may even be demaged without cousing
‘““ any danger fo the diver, and without its being noticed by him.
“ With the ordinary diving apparatus it is indispensable that the
“movement of the pump be continuous aud very regular, and
“ this result can only be attained in experienced hands.” The
*“ conclusions arrived at by the Cherbourg commission are, that
“ thediver, at whatever depth he may be, always inbales air at the
* pressure of the sun‘nunde medium. The quantity he requires
** 1s regulated ty the pley of his own lungs, independent of th:
** more or less continuous way in which the men at the pumps may
“werk. . . . . Another advantage is that as loner as the
** breathing of the diver takes place regularly the bubbles of air
“ rise and break up at the surface, and at sensibly equal intervals
“of time. Should these intervals be considerably increased or
** diminished—should anything unusual take place in the breathing
“ of the driver, the non-arrival of the air bubbles shows that he is
“ not breathing, and that he must be at once taken up. On the
** contrary, with the ordinary apparatus, whatever may be the
‘“ bodily state of the diver, the air is always escaping from the
““valve of the helmet. This advantage of the new apparatus is
“of considerable weight, as it can but greatly increase the con-
“ fidence shown in it by all the men who have used it under water.”
They also observe that the lightness of the dress, used as a pro-
tection against the cold leaves more freedom to the movements of
the sabmarine operative. These reports are all exceedingly inte-
resting, and in each are most minutely and scientifically described
all the conditions of the several experiments conducted with the
apparatus.
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manufacture of spoous, forks, and other similar articles, and lo apparatus
;:; El:;n.chinur]r to be emwployed therein."—Petitions recorded 20th September,

2417. FrREDERICK THOMAS BRANDRETH and JonN Hexny BRANDRETH, Preston,
*Improvements in machivery for brushing hair."— Petition recorded 22nd
September, 1865,

245. Jacor Durisorser, New York, U.S., “ Improvements in hydraulic
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2483, Rees Rerce, Llandilo, Carmarthen, * Improvements in obtaining
and applylog sulphurous acid and in apparatus used therein.”
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2528. Cuarves DexroNx Apen, Southampton-buildings, Chancery-lane,
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** Improvements in means or apparatus for cutting or shearing the nap or
pile of nap, or pile fabrics.”—Petition recorded Ath October, 1865,

2651, Micnaen Hexny, Fleot-street, London, ** Improvements in sewing
machines,"—A communication from Joseph Louls Kieffer and Charles
Nicolas Erny, Boulevart St. Martin, Paris.

2653, Joux MiLLAR, Bethnal Green, and Betuel BurToN, Hackney, London,
** Improvements in breech-loading fire-arms.”

2555. WILLIAM KOBERT BARKER, New Bond-streot, London, * Improvements
in apparatus for adwinistering ivjections and douches to the human
body." .

2557. EDWARD MARSLAND and Prrer Witriams, Manchester, *‘ Improve-
ments in and applicable to machines for opening and cleaning cotton
and other fibrous materials.”

5550, WiLLiaM Hexny Pmiuvirs, Nunhead, Surrey, * Improvements in
spparatus and means for extioguishing fires, part of such improvements
being applicable for other purposes.”

2561, ArCUipALD RicmArp Suaw, Marina St, Leonards, Sussex, “ Improve-
mients in breaks for carrisges and other vehicles."—Petitions recorded 5th
October, 1865,

25687. RicHanD ArRciisaLd Erooxawn, Fleet-street, Londoon, * Improvements
in rotary engines and pumps.”—A communication from Fidéle Chatelain,
Lillie, France.

2560, Grorar Wiaurwick RexprL, Newcastle-on-Tyne,  Improvements in
the construction of gun carriages.”
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2573. RonenT MACINTYRE CAMERON and DuxcaNy CaMero¥N, Edinburgh, Mid-
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2577. TonoMas Macnis, Andover-road, Holloway, London, ** Improvements
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2507. Roeert Warmsiey, Liverpool, ‘" Improvementa in apparatus for
mangling and callendering.”
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2611, MamRE WALkER, Mansfield, Nottinghamshire, ** Improvements in
flyers used in doubling machines.”

2613. Amrtinur Nicnouls, Barnsbury-row, Islington, London, * Improve-
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ments in breaks for carts, wagons, and other vehicles,™
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2623, Twomas Du Boonay, Bandgate, Kent, * Improvements in carriages
propelled by manual power," —Petitions recorded 11tk October, 1563,
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Massachusetts, U8, * Certain new and useful improvements in shirt
collars and bosoms."—=A commupiration fromn Celius Edgar Richards,
North Attleboro’, Massachusetts, U.S. — Deposited and recorded 1504
October, 1865.

atents on which the Stamp Puty of £50 has been Paid.

2580, Hexny Wickexs, Tokenlouse Yard, Bank, London.,—A communica-
tion, —Dated 17th October, 1862,
2552, WiLniam  SorroN Gamuuk, Frederick-street, Caledonian-road,

Islington, London, —Dated 28rd October, 1562,

2656. Moses MERRYWEATHER, Ricuakp Moses MERRYWEATHOER, Long Acre,
and Epwarp Fierp, Buckioghaw-street, Adelphi, London.—Dated 1st
November, 1562,

2842, Jaues SpeNce, Portsmouth. —Dated 22nd October, 1862,

2840, TnoMas Greexwoop, Leeds, Yorkshire.—Dated 22ud October, 1862,

2811, Jonx Crang, Buchanan-street, Glasgow, Lanarkshire, N.B.—Dated
20th October, 1562,

2834. Joux THomas Coore. Lelcester.—Dated 21st October, 1862,

2838, Gronor HasrLTINE, Fleet-street, London,— A communication.—Dated
21st Oclober, 1862,

2846, Hrxry HermMaANy KromscunoxpeEi and JonN FREDERICE GUsTAV
KroMscnrorver, Princess-terrace, Regent's Park, London.—Dated 22nd
October, 1862,

2858, Ankxaxper Cuarux and Geonos RUsSELL, Glasgow, Lanarkshire,
N.B,— Dated 23rd October, 1862,

2662, Ricuanp Arcoinarp Brooymax, Fleet-street, London.—A communica-
tion.—Dated 23rd October, 1862,

2883, WiLniam James WinLiams, Dorset-street, Salisbury-square, London.—
A cominunieation, = Dated 27th October, 1502,

2070, Jons Hexiy Joussox, Livcoln's-inu-lields, London.—A communica-
tivn.—Dated 4th November, 1862,

2854, Jous TorxpuLL, Barpard Castle, Durhamw.—Dated 23rd October, 1562,

Patents on which the Stamp Duty of £100 has been Paid.

2821. CoanLes Wesr, Mornington-place, Camberwell New-road, London,—
Dated 18th October, 1858,

2352. ALEXANDER ALLAN, TnoMas WniMster, and Roeert Gray, Perth,
N.B.—Dated 19th October, 1858,

2408, Rexsamin Foster, Denholme, ncar Bradford, and Puixce Ssiruy,
Keighley., Yorkshire —Dated 28th October, 1858,

2005. JAmES Taxave, Birmingham.—Dated 27th November, 1555.

Notices to Proceed.

1441. Tonomas [Hartaw Hoplyy, Rickling, E<sex, “* A new or improved
compound spherical rest for ornamental turning lathes."—Petition recorded
L5eh Moy, 1545,

1555. Vicror Durenxe, Rue des Fournevox, Paris, ** An improved metallie
stufling-box."— Pelition recorded Tth June, 1865,

1588, Garrexy DPoxeuni, Rue St. Appoline, Paris, “* A new or improved
method of obtaining or producing optical illusions,”

1580. Georor Speiont, Collingwood-street, City-road, London, ** An im-
proved machine for eurling or curving collars and cuffs.”

1503. Wintiam James Hixox, Bayswater, London, * Improvements in the
permanent way of railways, and in Jocomotives applicable thereto.”—
FPetitions recorded 12th June, 1565,

1500, JONATHAN ALONZO MILLINGTON, E-udlinf-rn:d, and ALFRED ALLXUTT,
Loose, near Maidstone, Kent, * Certain improvements in machinery
employed in and for the manufacture of paper.”

1600, Coanues James Conriss, Upper Thames-street, London, ** A new or
improved artificial fuel,"—Pelition recorded 13th June, 1865,

1606. Coanies pe VexpeuvRe, Caversham-road, Kentish Town, London,
** A new or improved apparatus for the purpose of stopping and ecasing
ftrains on ships’ eables when in use.”

1613. Sipxey Covrravip, Waddon, Surrey, and CuARLes WILKING ATKIN-
soN, St. George's, Bloomsbury, London, ' Improved arrangemonts f[or
opening and shulting carriage windows, "

1614. Hexry OnuMsoN, Chelsea, Middlesex, ** Tmprovements in multitubular
hot water bollers,"— Petitions recorded 14th June, 1865,

1624. Pmixgas Lawresce and GrorRok Jerrervs, New York, UB, *[Im-
provements in copying presses,”

1625. Jonx HantLEY, Otley, Yorkshire, “ Improvements in corn screens,”—
Petitions recorded 15th June, 1865,

1628. MicnaeL Hexny, Fleet-street, London, ** Improvements in the method
of and apparatus for effecting and recording telegraphic communieca-
tions."—A communication from Sarsh Martha Buckwell, Luino, Italy.

1633, WitniaM TrRevor WAXELYN, Manchester, * Improvements in silk
winding machines, part of the raid improvements being also applicable
to cleaning and doubling machines.” — Petitvons recorded 16th June, 1865,

1636. Avevst KuEiN, Bridge-street, Blackfriars, London, * Improvements
in gunpowder for mining and war purposes.”—A communication from
Gustay Adolph Neumeyer, Dobitz, Saxony.

1637. Wavrter Howes and WitLiam Burrey, Birmingham, ** Immprovements
in Inmps for railway and other carriages, and in connecting lamps to
carringes, a part of which improvements may also be applied to handles
for carringes.”

1033, Groror Pavxe, Belmont Works, Battersea, Surrey, * Improvements
in purifying cotton seed oil.”

1642, VarLrsTinkE Bager, Dublin, ** Improvements in hydraulic motive
power machinery.”—Petitions recorded 17th June, 1805,

1663. Emiue Dupost, Fayt Ironworks, Belgium, ** An improved system of
wheels for railway carriages."— Petition recorded 20th June, 1865,

1703, Cuarves Wonssam, Commercial Wharf, Kingsland-road, and Grorar
Evaxs, Gloucester-place, Portian-square, London, “ An Improved
pulping and compressing machine for the treatment of peat as a fuel and
gos for illuminating purposes.” — Petation recorded 26th June, 1865,

1723. Ricuarp Boor, Arboretum-street, Nottingham-lane, and Jonx
CoxoNn, Long Hedge-lane, New Sneinton, Notungham, * Improvements
in twist lace machines,” - Petition recorded 28th June, 1865,

1773, Jonx Brarruwaite, Crook, near Kendall, Westmoreland, ** Certain
improvements in machinery or apparatus for turning and cutting wood
and other substances, to be emploved in the manufacture ol spools or
bobbins, or other similar articles "—Petition recorded Sth July, 1865,

1701. Josernt WiLsox Swan, Gateshead, Durham, ** Improvemwents in the
production of printing surfuces by photographic agency, and in obtain-
ing prints therefrom,"— Petition recorded 6th July, 1885,

1511. Geonck Bavvwis Wooprurr, Cheapside, London, ** An improved
apparatus for gavging aud marking the width of tucks and pieats on
i;‘;’;‘" under operation in sewing machines,”— Petitdon recerded Sth July,

2023. Geonar Bavpwix WoopRury. Cheapside, London, *“ Improvements in
the construction of binders for sewiog machines.”— Petitwon recorded 4th
August, 1865,

2065. ArxoLp Bupexnera, George-street, Manchester, “An improved
IPDII'II'I.I.I for adjusting levels and other instruments."—A communica-
tion from CarlJohann Reinbart Jahns, Berlin, Prussia.—Petilion recorded
Oth Avguasi, 1805,

2088. Hexry Ronert Guy, London-street, London, ** Tmprovements in the
construction of submarine telegraph cables.” — Petition recorded 11th
Avguat, 1805,

2008 WiLLiam Buxorr, Southampton-buildings, Chancery-lane, London,
** Apparatus or means for ascertaining the quality and condition of grain
and seed,"—A communieation from Christian Joseph Schmitz, Raeren,
near Aix-la-Chapelle, Prussia.—retition recorded 14th Auguat, 1865,

2312. WiLuiam Eowarp Newtox, Chancery-lane, London, * Improvements
In machinery for making luce,"—A communication from Alfred Masson,
St. Pierre les Calais, France.—Petition recorded 9th September, 1805,

2857. Louis Gustave Sovezac and Louvis BomBaln, eaux, Girond
France, * Improved means for rendering leather more durable an
flexible,"—Petition recorded 10th September, 1866,

2482, WiLLiaM Turser and SaMourL Sporg, Tunnicliffe Mill, and Wisniam
Hauviwsuy, Rochdale, Lancashire, * Improvements in cards used in
carling engines and other similar machinery.”—~Petition recorded 23rd
September, 1865,

2627. VemxoN Avouvstus MmssivoEr and VIRGIL JACKSON MESSINGER,
Boston, Massachusetis, ‘-I.I,E.r * Certain new and useful improvements in
shirt collars and bosoms,” — A communication from Celius Edgar
Richards, North Attleboro’, Massachusetts, U.S.—Petition recorded 12(A
October, 1865,

And notice is hereby further given, that all persons having an interest in
opposing any one of such applications, are at liberty to leave iculars in
writing of their objections to such applications, atthe said office of Lthe
Commissioners, within twenty-one days after the date of the Gazetle (and
ol the Journal) in which this notice is issued.

List of Specifications Published during the week ending
21st October, 1865.

3020, 1s. 6d. ; 3027, 8d. ; 3028, 84, ; 5020, Is. 4d. ; 3030, 43. ; 3031, 4d.
3037, 8d. ; 5033, 4d. ; 5034, 8d. : 3035. 4d.; 8036, 6d.; 8037, 4d. ; 5038, 10d.
3030, 6d. ; 3040, 4d.; 3041, 1s. 8d.; 3042, 6d.; 3043, 1s. 4d.; 3044, 41.
8045, 4d. ; 8046, 4d. ; 8047, 8d. ; 3048, 4d. ; 8049, 44, ; 3050, 4d. ; 3061,
Is. ; 8042, 10d. ; 85053, 8d. ; 80564, 4d. ; 3055, 10d. ; 3056, 10d. ; 3057, 10d. ;
3058, 4d. ; 8050, 10d. ; 8060, 6d. ; 3061, 8J. ; 5062, 28. 4d. ; 3003, 4d.; 80064,
4d. ; 8085, 3s, 2. ; 3006, 1s. ; 3067, 4d. ; 8008, 4d. ; 8069, 10d. ; 3070, 4d. ;
3071, 1s. 4d.; 8072, 4d. ; 3073, 1s.; 8074, 4d. : 3075, 4d. ; 3076, 4d. ; 8077,
4d, ; 3078, 10d. ; 3070, 1s. 2d.; 3080, 4d. ; 3081, 10d. ; 3082, 8d.; 3083, 1a. -
3084, 4d.; 3085, 40.; 8086, 4d.; S0S7, Bd. ; 5088, 8d.; 3089, 4d.; 5090,
10 1.3 8001, 44, ; 8002, 41, ; 3008, 4d. ; 3004, 4d.; 2085, 44, ; 9096, 81. ;
3007, 4d. ; 8008, 41, ; 2000, 104, ; 3100, 84. ; 3101, 64.; 3102, 44.; 8102,
10d. ; 3104, 10d. ; 8105, Ss. ; 5106, 4d. ; 3107, Bd. ; 5108, 1a 4d.; 3109, 4d. ;
3110, 44. ; 3111, 4d. ; 3112, 4d. ; 8113, 64. ; 3114, 1s. ; 3115, 1s.
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*«* Specifications will be forwarded by post on receipt of the amount
of price and postage. Sums excecding 6s. must be remitted by Post-
office Order, made payable at the Post-office, 5, High Holborn, or Mr.
Buenuuet Woodcrolt, hor Majesty's Patent Office.

ABSTRACTS OF SPECIFICATIONS.

The following descriptions are made from Abstracts prepared expreasly for
Tun Exaisee, at the ofice of her Majesty's Commissioners of Patents,

Crass 1.—-PRIME MOVERS.

Including Fized Steam and other Engines, Horse, Wind, and Water
Mills, Gearing, Boilers, Fittings, §e.
005, J. Pixcneeck, Reading, *' Engines worked by healed air or gases,”—
Dated 3lst March, 1885, - g

The objects of these improvements are to effect greater economy and to
increase the power ohtained from engines in which atmospherie airand
guaes are exploded inside the cylinder by means of an electric spark, or by
any other method. To carry out this invention the inventor connects the
exhaust or discharge pipe of the cylinder with a condensiog chiamber in a
similar manner to that employed jn ordinary condensing steam engines.
The heated air is condensed in the chamber by a jet of cold water, and by
this means a vacuum is produced in the cylinder ; the ordinary aic pump is
used to discharge the injection water.— Not proceeded with,

006, J. D. B, and O, Swansricg, Barenden, * Steam boilers."— Dated 31st
March, 1865,

Instead of placing fire-bars in the flue or flues for supporting the fire, the
patentees employ s hollow fire-box, baving in it any convenient number
of vertical tubes, open at the top to the fire and at the bottom to the ash
hole, the said tubes being round, rectangular, or of any other suitable shape.
To the said fire-box and boiler they connect pipes through which the water
will pass into the fire-box and circulate therein, £o that the heated surface
of the fire-box and exterior of the vertical tubesshall give additional heat to
the water, and at the same time keep the box at a lower tempersture than
the ordinary fire-bars, and thereby prevent the clinkers from sticking.
They also place one or more movable metal heat spreaders belind the
bridge, and in the back part of the flue or flues, in order to cau-e the heat
ani flame to radiate and impinge upon the inner circumference of the flue
or flues, and in order to enable the beat spreaders Lo cause as little obstrae-
tion as possible they make Lheir surfaces facing the fire of & spherical or
circular shape,

Crass 2.—TRANSPORT.

Including Railwoys and Plant, Road-Making, Steam Vessels, Ma-
chinery and Fillings, Sailing Vessels, Boats, Carriages, Carts,
Harness, ge.

§i8. F. W. Wenn, Creve, Cheshire, ** Manwufucture of steel tirea for railwoy
wheels. "= Dated 25th March, 1865,

In carrying out these improvements the patentee casts tha steel in a
mould of peculiar shape and arrangement, the lower side of the mould
being formed by a plate, upon which be rests or secures the mould box,
which is of such shape in its interior as to form a casting resembling a solid
railway wheel with a part attached to one side representing t1o axle at the
outside of the wheel, which is placed in a vertical position in relation to the
plate formiog the bottom of the mould. That part of the mould box
forming the upper side of the tire as it is cast is coned from the part forming
the periphery of the tire to the vertical stalk representing the axle, which
cone form of the mould allows a free escape for the mir or geses when
casting, and gives the casting an additional thickness to allow for the con-
solidation of the metal in the subsequent process. That part of the mould
representing the axle extends above the hody of the tire, so as to give a
sufficient head to the molten metal when poured into the mould to make
the casing as sound aud uniform as possible. The stalk not only allows
head in casting, but forms the part where the shrinksge of the metal will
occur called piping, but as this stalk need only be made use of to facilitate
the process of manufacture, and is subsequently removed, that portion of
the castiog intended to form the tire is as sound as a casting can be made
of steel. The casting thus mado is next heated sufficiently, and to its
stalk & handle may be secured, by which the intended tire can be manipu-
lated, the edge or periphery of which is brought hetween swages of a
suitable form, acting by pressure or percussion, so as to consolidate the
metal. The casting is then placed upon a fiat block or a swage of suitable
shape, having a hole in its centre to receive the stalk, and is consolidated
by another flat surface or swage of suitable form acting upon its upper side
by pressure or percussion, then a punch is brought upon the centre of the
casting, and forced through it by pressure or percussion, driving out that
part of the metal to which the stalk is attached, or the stalk may be turned
or bored out aud the tire completed in the usual manner,

895. G. Grerxisn, Harpurhey, Lancashire, ** Mechanism ror prapelling wagons
in conneclion with railway hoists.”—Dated S0th March, 1865,

This invention relates to transferring the wagons or trucks from the
permanent way of raillways to the platform of the hoists employed in con-
nection witn such permanent ways, and consists in the employment and
use of drums and pulleys supported in suitable bearings fixed to the side
of the hoist, and driven by the engine workiog the hoist, or with a se to
engine ; these drums have coiled round them ropes or chains whlcﬁ‘;‘m
round pulleys or blocks fixed at suitable distances from the holst, and are
arranged xo that, by coupling the ends of the said ropes or chans to the
wagons or trucks, they mny be drawn along the rails and transferred to tho
platform of the hoist, or vize versa, by coupling the ends of the ropes to
the truck or wagon; when placed upoun the turniable it is reversed in order
that it may be transferred by the aforesaid means to the platform of the
hoist. The drums or pulleys round which the ropes or chains are colled
are set in motion at will by means of a clutch box situate upon the drum
shaft.—Not procreded with.

916. G. R. SteruessoN and G. H. Pirrs, Great George-street, Westmingter,
e ﬂ:amtruﬂiun of locomolive engines and railicay carriages for Jacilitating
m pogsages round curves."—d communication,—Daled 3)at March,

This invention consists of such a combination of the axles, axle boxes,
and framiog of locomotive engines and railway carrisges generally, whereby
any of the axles of such engiues or carrisges to which the invention may Lo
applied take up a position pointing radially towards or near to the eentre
of any curved portion of rallway on which the said engines or carringes may
be working, and thus facilitating the passing round such corve. This nbject
may be accomplished by connecting the axle boxes to the side framing ot
any engine or carrisge by means of radisl links, so placed that whenever
through the action of the curve the axle, and with it the axle boxes, undergo

any end-on motion with respect to the frame, the axle is also foreed by :ﬁ-

action of the radial links to undergo the requisite amount of angular

motion to plant it at or near to a direction radial to the curve of the rafl-
way.—Not proceeded with.

023. R. A. BrooMax, Fleet-street, London, ** 8ircet railiways "= -
cation.—Dated st April, 1865, T

This Invention coosists in eonstructing rails of an jron bar formed with

a curved under side, adapted to and resting upon a corresponding couvex

rurface of a sleeper ; the rail is also forn.ed with a curved upper surface

with standing sides or edges, being s:ctionally of a crescent-like form

thicker in the middle than at the copes, and sufficiently strong where the
wheels run upon the ralls, while the thinner and slanting sides or edges are
only sufficiently thick to guide the wheel flanges, and form a cap to protect
the sleeper. When Iaid upon the sleeper the rails ave to be secured by
scrows passed vertically through them, Beneath the Joints of the separate
rails the inventor inserts a curved metal plate which prevents the ends of
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Not proeeeded wath,
935. W. C. a{::unﬂ, Kentish Town, London, * Paddle-whee/s.”™—Dated 8rd
April, 1865.
mF:v-uu cannot be described without reference to the drawings.—
Not proceeded with,

——

Crass 3.—FABRICS,

Including Machinery and Mechanical Operations connected with Pre-
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Je.
837. E. and F. A. Lman, Manchester, "* Apparatus weed in carding cotion

or other fibrous substances.” — Dated 20th March, 1865,
This invention cannot be described without reference to the drawings.

880. R. Horroyo and J. H. Bovron, Manchester, * Apparatus for drying
warps of cof de."—Dated 20th March, 1865,

The patentee claims, First, dryiog warps by the application ol heated air
to their surface during their passage over rollers, or while in motion in the
manner described, Secondly, the novel arrangement and combination of
the chambers, beating apparatus, flues, and rollers for effecting the said
ohject, as described.

901, A. TURNER, Leicester, * Machinery for winding yarns or threads on to
Tz:iﬂ‘, spools, ond boblins."— Dated 30th March, 1865,

patentee claims, First, the mechanical arrmpgements shown and
desecribed for winding yarns or threads on to quills, in the manner set forth, so
as toadmit of the yarn or thread being drawn off (iu the operation of weaving)
with uniform tension. Secondly, the mechanical arrsngements described
for winding taper or conical bobbins, whereby the throad as it is wound on
to the bobbin is made to cross and re-cross, and thus to lock each previous
layer of thread, which will thus be prevenled from falling off the bobbin
or getting entangled, but can be drawn off with ease and regularity.

907. L. BRIDGE, Accrington, ** Looms for wéaving."—Dated 3lst March,
1865.

The object of this inventionistodispense with the emery beam, and consists
in using an ordinary wood beam or roller on which the cloth is taken up as
it is woven, and to prevent it slipping the patentee arringes an apparatus
to cause an additional rod to press upon the beam or roller, snd thus keep
itin a tight and regular position, but to allow this rod to adjust itself to the
increasing diameter of the cloth as it is taken up he attaches a rod to the
aforesaid apparatus, and connects it by a slide to another apparatus in the
framing of the loom. Part of this apparatus consists of two brackets rest-
ing on a frame or lever, and ha each a slot which clips a rim wheel,
and are kept up to their places by springe. As the cloth increases in
diameter, the rod vpon it rises, and the other rod is depressed, so as to
give a gradually diminishing stroke to the frame or lever which carries the
slotted brackets, and gives a gradually decreasing speed to the taking-up
motion.

019. W. Mavaiy, J. Kxory, and W. Dexxi8, Moseley, Lancashire, ** Mules
Sfor spaning cotlon, &ec.”"=—Dated 1st April, 1865,
FF This invention relates to certain mechanism in connection with the head-
stock of the mule, and is designed to prevent the excessive sirain upon the
driving strap gearing and bands of the mule during the time the backing-
off frictional gearing is coming Into operation, by which means the wear
and tear of the said parts is diminished. The improvements consist in a
novel construction and arrangement of mechanism for effecting the said
pu , Which mechanism consists of a disc revolviog in bearings secured
to tz head-stock of the muls, and provided with an sdjustable stud or pro-
op, which, as the dis¢ revolves, comes into contact with and forces back
one end of a bell-crank lever, the opposite end of which becomes raised and
ves a vertical lift to a sliding plate. This sliding plate before being lifted
interposed between the stud which actuates the mechanism of the back-
< fl frictional gesring and the lever of the frictional gearing, so that,
while interposed, it prevents the said geariug coming into operstion too
#soon, 50 o to prevent the excessive strain ; the said gearing should not
operate until the run out or'forwardaction of the mule carriage is complete,
at which time the sliding plate is Lifted by the afloresaid mechanism, which
thus alwows the backing off Irictioual gearing to come iuto operation.—Not
proceeded wul.
p21. W, KiLey, Anchor-sireet, Shorediteh, London, *' Apparatus used in the
winding and re-winding of sk, d&e.”— Dated Vst Aprii, 1865,

In carrying out this invention the parts of the apparatus are so combined
that & number of supports carryinz runners and spiodles for winding on are
each set at an equal distance from a common centre upon or attached Lo a
circular table or frame. Arms carrying spindles for re-winding are also
attached to the same table, and s0o srranged that, while the silk or fabric
is in process of winding from the skein, the same action and roller set in
motion the spindles for re-winding. Simultaneous motion to the whole of
the winding and re-windiog runners and spindles is given by a treadle and
crank in connection with a band wheel earrying bands to the rollers ; the
axis of the band wheel turns in the ecentre of the circular table or frame.
A wheel earrying a regulator to each winding spindle is placed under the
eircular table or irame, and action given to the same by cog wheels and a
cam conuected with the sxis of the band wheel. The circular table carrying
the ruoners and spindles is made to revolve and turn upon castors or
runners attacbed to a stand supporting such circular table.—Not proceeded
wth,

928. A, W. PraRce, Dundee, ** Looma for weaving."— Dated 1at April, 1865,

This invention reiates to a certain new arrangement of the of looms
used for weaviog which are employed to give motion to the pick stick,
whereby the shuttle is caused to traverse the warp. The chief part of the
arrapgement consists in causing the cam, whereby motion is communicated
to the pick stick, to move the conical roller in adirection the reverse of that
at present employed. The shaft upon which the cam is fixed moves or
revolves in the same direction as formerly, but the shaft carrying the
friction roller upon which the cam or tappet strikes is arranged on the
reverse side of the cam, the reciprocating motion of the cam being thus
eommunicated .'irect to the apper side of the roller. Instead of this friction
roller apon which the cam or lappet strikes being fixed upon the wvertical
shaft, by which in existing arrangements of picking motion the notion of
the cam is transmitted to the pick stick, it is in the present arrang ment
attached to a short reciprocating shaft, this latter being connected by a link
to a short crank on the picking shaft, by the intervention of which tre
motion of the rod snd p movement takes place in the same direction

as formerly.
Crass 4. —AGRICULTURE.

Mills, ge.
808. W. Savony, Gloucester, ** Treatment of meal and the dressing of flowr.”
—Dated 30th March, 1885,

Among the principal features of this Invention sre the following :—For
ths purpose of cooling and maintaining the grain and the meal, or other
form of produce resulting from the process of grinding, cool, and so in the
best condition for being economically masulactured, the patentee, instead
of making the metal casings of millstones of a single thickness of metal,
makes a hollow or double casing for the purpose of containing water, which
be causes to circulate therethrough, and thereby the heat generated
during the grinding is rapidly abstracted ; or, in some instances, ke uses a
bolluw metlal ring mui:h Lo andrctia ﬂ:n i:litd nonul;d Wwith suitable feed and
discharge to cause the water rculate round or through it, so that
when the ﬂﬁ issues from between the stones it shall spread over the
upper surface of the ring. A brush is fixed on the runner stone to sweep
off the meal into the spout or shoot, In order to further carry out the
beat-abstracting instead of allowing the meal to be conveyed from
the -grinding stone or cooling ring airect to the bolter, he conducts it
by a suitable spout into a double or hollow trough, or a double or hollow
cylinder or tobe, which is so constructed that a flow or current of water
can be ecstablisbed therethroughb, and may be fitted with a screw motor,
the threads of which may be cast or formed hollow around a hollow shait
or axis, through both of which a current of water may be caused to pass it
any required velocity. Other means of carrying the meal along in cuntact
with the cold surfaces may be substituted for the worm or screw,

925. W. Gray, Sk flledd, *' Rolling or forging steel or wrought irom in bars
be wed as beulers or bealing bars upon the drums, concaves, or breast
es of comcaves in threshing machines."—Dated 1st April, 1865,
consists in Eﬂdﬂdﬁ[ these beating bars in stecl or wronght
nrfur’l.u".' ereby producing a much superior article in
ness, besides der, lighter, and stronger, and of much greater
than those which are now in which are cast ; and also
ving or fluting the surfaces of such rolled steel or wrought iron
shown in the drawings.—Not proce:ded with.

WiLracy, Penwertham Pricry, Lancaster, ** Apparatus for pre-
and ing food for cattie."—Dated 18t April, Hﬁ-ﬁ.f .
vention to & peculiar combination of

inachioery or appa-
preparing and supplying food for cattle, whereby a large numuer
way h:nLI with any plﬂhuhrtumut;u!hainlﬁrlw
Aceording to this inveotion it is proposed to combine a turnip-
oil cake or corn crusher or bruiser, or other like food preparer,
runoing along trains laid down inside the cattle shed. The
mrmmmmmzmﬂm
of the 80 that on driviug this shaft, in order 1o cut
the food, the wagon will be simultaneously
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the side of the tramway there is
placed a feeding trough of a peculiar construction along the
entire of the cattle shed or house; the back of this is made

higher than the front, so as to form a species of continuous
shoot for directing the food (which falls from the machine as it
travels along) into the bottom of the trough. The which is of an

caused to travel along the trams.

angular and may be usefully employed ve of the machine,
in some cases, is thussupplied with a regulated quantity of food distributed
easily from end to end. A rail is p in front of the cattle and along the

side of the tramway, a little above the floor, to prevent the eattle bringing

their heads within the range of the machine’s course, but at the same time

allowing sufficient space underneath for the cattle to feed out of the trough

conveniently.—Not proceeded with.

934. R. R. Ricues and J. Warrs, Norwich, ‘' Apparatus applicabls to ma-
chines for cutling hay, straw, &c."—Dated 3Ird April, 1863,

This invention relates, in the First place. to the knives or cutters and the
mode of eonnecting them. One form of knife or cutter intended Lo be used
has a cutting edge of a V form, or the lines of such cutting edge may be
curvilinear instead of straight, and the knive or knives is or are mounted
on a drum or carrier, the axis of which is at right angles to the line of
direction in which the material to be operated upon is fed through the
mouth of the machine ; the edge of the drum or knife carrier being thus
presented to the mouth of the machine, knives with straight instead of
angular cutting edges may also be used on a drum or carrier mounted in
the manner stated, and such knives may be fixed on the perip of the
drum or carrier, either parallel with the axis of the same or obliguely
thereto. The mouth of the machine is curved to suit the curvature of the
koife or knives. The drum or knife carrier may also be mounted with its
axis at right angles to the Jine of direction above stated, when kuives with
the angular cutting edgea referred to are used. The invention relates, in
the Second place, to the feeding apparatus, and consists in the use of a
suitably formed cam fixed on the axis of the drum or knife earrier, which
cam is caused by its revolution to act alternately on two friction rollers,
which are mounted on a slotted connecting rod, the other end of which
rod Is connected to a pawl attached to a slotted lever working loosely on the
axis of one of the feeding rollers, on which a toothed wheel is fixed. The
extent of movement of the pawl over the toothed wheel is regulated by
shifting the end of the rod connected to the pawl nearer to or further from
the axis of the feeding roller ; and the pawl is double, so as to admit of its
being turned over in order to work the ratchet wheel in the opposite direc-
tion when required. The invention consists, in the Third place, in the
adaptation and application of a spring to one of the feeding rollers, or to
the pressure plate, for the purpose of regulating the pres=ure on the man-
dril under operation as required. And the invention consists, Lastly, in
the talion and application of a rotary screen of perforated wood or
metal over machines ol the kind referred to, in order that long screenings
may fall from the screen into the box of the machine and be cut over again,
without the necessity of hand labour.—Not proceeded with.

Crass 5.—BUILDING.
Brick and Tile Machines, Bricks, Tiles, Drain Pipes,
and House Fittings, Warming, Ventilating, §e.
826. C. J. MorGAN. Ritherham, ** Stoves or fire-places, ash pans, and fenders.”
= Dated 23rd March, 1805,
This invention consists in combining certain new arrsngements for the
escapeof smoke or other gaseous prodicts of the fuel intothe flue or chimney,
ether with the means of obtaining a more perfect control over the drafc
or drafts than has hitherto been secured, affurding varied outleta to suit
the peculinrities of dfferent chimneys or shafts ; also in constracting
different parts g0 that a better radiating surface can be obtained with a
better concealment of the ashes and other products, and making certain
other parts that can be made at pleasure into a guard or dress protector.
The improvement consists in making a door at the back of the graie of this
fire set of such construction that it falls back from its closing point, which
is about an angle of twenty-five to thirty-five degrees on one side of the
rpendicular to about the same angle on the other side of the per-
pendicular, to sllow a good outlet for the smoke, and by haviog the
door concaved it hides the back part of the flue when the valve is open,
and makes a good conduetor for the smoke, and allows the folding doors or
valve 1o open without obstruction to make the aperture almost as large as
the interior of the grate, The novel valve or folding doors are so hung
that, with a sliding bioge or grooved joiot, they, by their own weight, or
impingement, ¢an be opened or closed and remain stationary at any puint,
The guard attached to the grate can be drawn out toany angle on the same
principle, as more particularly described in the fender part of this fire-set.
The next improvement is in the hearth, consisting of an arrangement of
circular or straight iron, steel, or other metal plste or plates placed on the
hearth to work like a Venetian blind, either by springs, centres, impinge-
ment, their own weizht, or otherwise. A further improvemeut on the
hearth consists in constructing & guard to the hearth (or grate as before
referred to) baving & rod or rods connected with telescopic or other
standards capable of being raised, and thus produce a dress prulector.

875. F. THOMAS, Bishopsgate-street Within, London, ** Kilchen ranges having
their fire-places enclosed."— Dated 2ath March, 1865.

This invention canuot be dercribed without reference to the drawings.

£70 H. W. Kixo, Torringlon-square, London, ** Venlilating blinds."—
Dated 28th March, 1865.

This invention consists in constructing blinds of a series of segments of
tubes pivoted at top and bottom upon stationary rods or bars, and con-
nected near one end to studs upon a movable bar. The segmental plates, or
portions of a tube, are pluced so close to each other that even when in posi-
tion to allow of the passage of the greatest amountof air the blind eavnot
be seen through. The blind may be more or less closed by eausing the
plates to move on their pivuts by means of the movable bar, — Not proceeded

with.
_ B. Gagexwoop, Cumberland-place, Westbourne grove Novth, " Curing or
- ;:E‘m-ntm smoky chimneys."— Dated 31st March, 1565.

This invention relates to lmprovements in the means of preventing or
curing smoky cbimneys, snd consists in forming a commmubication between
the interior of the cbimpey, & sbort distance above the fire, and the
external sir, by weans of a pipe let in the wall and carried to the outer wall
of the house, or by a channel or passage formed ia the brickwork while

building the house.—Not procecded with.
930. A. Lockwoob and A, Lockwoop, jun., Chester, * Manwfacture of
icks.” - Dated 8rd Aprd, 1565,

F:rr lﬁ purposes of this invention bricks are first formed by expressing
clay or brick earth through dies, causing each brick to bave a longitudinal
hollow passage through it, formed by a core in each of the dies employed.
Other bricks sre also similarly made, haviog through them transversely one
or more hollow passages formed by & core or cores in each of the dies em-

loyed., So far, however, there is no noveity, as it is not new to form

ricks with hollow tabular passages through them longitudinally or trans-
versely. The partiaily formed bricks baving been thus produced by ex-
pressing clay or brick earth throuzh woulding dies or orifices with suitable
cores, are allowed partially to dry, when cach brick is subjected to pressore
in & mould of the size of the finished bricks ; these moulds are made simply
to contain the bricks, the pressure being applied by means of mandrils
which are made somewhat conical, and which are forced into the hollow
passage or 8 in a brick, two mandrils being thus used to enter at the
ends or sides of the mould to press and a:pl_nd the clay or _hnl:k earth, so as
to cause it completely to fili the mould.—Not proceeded with,

Including

Crass 6.—FIRE-ARMS.

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im-~
plements of War or for Defence, Gun Carriages, ge.

932. J. Vox Der Porrexsure, Birmingham, *“ Projectiles and cartridges for
central fire Ureech-loading fire-arms and ordnance.”"—Dated Srd April,
1585,

This iuvention consisls of the improvements hereinafter explained, in
projectiles and cartridges to be used with such breech-loading fire-arms
and ordoance as have pins or needles in a line with the axis of the barre
for the purposs ol discharging the cartridge, which said fire-srms and
ordnance are commonly called ** ceniral ” fire-guns. The inventiun, as
applied to projectiles and cartridges for central fire breech-loading fire-
arms, 18 carried out as follows :—In making projectiles according to this
invention the patentee makes the projectile, bali, or buliet of any of the
ordinary forms ; in the base of the projectile he makes an annular depres-
sion cuncentric with the axis of the projectile, and of a size proper to
receive an ordinary percussion cap. He places a percussion cap in the said
depression, the nipple-like piece in the centre of the projectile occupying
the iuside of the percussion cap. By means of a hammer or mallet, or by
pressure, he forces the percussion cap upon the said central piece until the
closed end of the cap is flush with the of the projectile. The lead or
other soft metal or alloy of which the bullet is made is not sufficiently hard
to cause the detonation of the percussion cap as the latter is being fixed
into its place in the bullet. A projectile of the kind described is made into
a cartridge in the ordloary way, the pin or point of the gun passing through
the powder of the cartridge to Iw:l and discharge the percussion
cap. In making blank cartridges ng to this invention the patentee
forms a tubular cap of papier miché, or other bard non-mwetallic substance,
the base ol the said cup Lviu -an annular rceess shwilar to that already
described in the projectile or snd in the said spnular recess an
ordinary Eﬂ'l:ll-lnn cap is fixed. This tubular cop is made op jnto a
cartridge in the ordinary . By making a series of longitudinal incisions
in the ssid tubular cup it

des immediately it leaves the muzzle ol the
, and exposes such a s to the air that its flight Is speedily arrested.
’.I'?:L: cartridge last described may be converted into a sporting cartridge by

illing the with shot. Projectiles and cartridges for ordnance are ;I
mmmﬁummu, but of & larger size,

Crass 7.—FURNITURE AND CLOTHING.—NoxE,

Crass 8.—CHEMICAL.

Including ial Chemical and FPharmaceutical Preparations, Fuel
and Lighting Materials, Preparation and Preservation of Food,
, Tanning, Bleaching, Dyeng, Calico-Prinling, :

Glass, m:,Pmt,Pnpa,]fmt:.

B872. W. WarLsu. Warrington, ** Apparatus r-phld‘hil the concentration
all solutions where quick or speedy concentration or evaporation
required "— Dated 28th March, 1565,

This invention relates particulary to the manufacture of caustic sods

and h, esrbonate of soda and potash, chloride of sodium and
or similar alkalies or acid solution, in which a quick concentration or
evaporation |s essentially necessary ; but it is also applicable to all solutions
where a quick or speedy concentration or evaporation is required. For
this p the inventor places or fixes an agitator of any suitable con-
struction in the pan or vessel in which the aforesald alkalies and amd
solutions are required to be concentrated or evaporated, and be gives o
revulving motion to the sald agitator by placiog or fixing to it a pulley to
revolve inside the liquor or solution, over which pulley he passes a chain,
and extends it to a pulley on the line shaft above the pan or vessel. He
thus avolds the necessity of a cross shaft and steffing-boxes outside the pau
or vessel, which are very objectionable. — Not procesded with,

B74. A. D. Gascox, Paris, " A new febrifuge and digestive cizir."—A4 com-
munication,—Dated 25(h March, 1555,

This invention conrists in the composition of a liquor which the patentes
calls febrifuge and Jdigestive elixir, and which he prepares in the following
manner : —First, in a quart of good brandy he nuts aboul two ounces of
socotrine aloes or aloes perfoliated ; sccondly, three drachms ol zedosry;
thirdly, three drachms of white argaric; fourthly, three drachms of gentian ;
filthly, three drachms of saffron ; sixthly, three drachms of rhubarb ;
seventhly, three drachrms of theriaca. The whols is pulverised and lefs to
infuse about fifteen days, when it is decanted and kept for use,

880. E. Savaor, West Meriden, Connecticwd, U.S., ** Hardening and tempering
steel.”"— Dated 28th March, 1565,

This invention counsists in the employment of solutions in which to
immerse the heated sieel, which possess a very high degree of conducting
character for heat, so that the wtmost rapidity in the cooling will be
attained, forio this the true theory of the operation appears o be involved.
The patentee has discovered that metals baving the greatest conducling
power for heat, and which can be held chemically in solatiop, constitute
those solutions media, whereby results may be attained in hardening steel
which have hitherto been wholly unattainable. Thus, he employs solutions
of yold, silver, copper, and other metals, and the results obtained are in Lhe
direct ratio of the respective conducting powers of the metals and the
gpecific gravity of the solution.

802 R CmiLps, jun., Puiney, ** Treating fally matters,'—Daled 20th Mareh,”
1866

In varrying out this invention the inventor submits the solid or semi
solid compounds of fats and lime produced in the sapornification process to
a high temperature after the usual boiling is completed and the water
drawn off, which temperature may be made to reach any desired point
short of decomposition, namely, 400 deg. Fah, 7This he can effect in
various waye, viz. ;—First, by arawing a current of superheated steam
through the mass of lime soap when the saponification has been effected in
an iron or other suitable vessel having a closed lid or cover, and when the
water used in the saponification has been withdrawn, BSecondly, by
placiog the lime soap in one or a set of iron or clay retorts properly set in a
furobace, and there subjecting it to the furpace heat. The pressure pro-
duced by the vapour of water set free from the compound by the beat nay
be reguated by a proper safety valve in connection with all the retorts in
operation. Thirdly, by placing the lime soap in an oven or reverberatory
furnace properly construcied, and there beating it to the temperature
desired.—Not proceeded wath.

803. W. M. FounLer, Wolverhamplon, * Reducing eor preparing wasle
animal malters for the purpost of employing the pand sn the preparation
of manures or fertviving compounds.”— Dated 29th March, 18c5.

This invention relates to the treatment of shoddy, woollen rags, leather,
or vther kinds of animal refuse, with a view W disin the same, and
render it easily reducible to puwder, that being the form in which such
animal refuse is best adapted for use as a fertiliser. This result is accom-
plished by the destraction of the fibre without the use of acids or alkalies
which are usually employed for the purpose. The patentee sitains this
objret by employing solely superheated steam brought into direct contact
with the material to be treated,

$00. W, Brookes, Chancery-lane, London, ** Improved mode of rapidly
veducing, cementing, and welling iwron and other ores, also slag or
cinders, dross and scales or crust, to produce directly therefrom steel or
malicable or cast yron.” — A communication.— Dated 30th March, 18635,
The object of this iuvention is to produce malleable iron or steel or cast
iron directly from any kind of pulverised iron or other ore, and al=o from
iron slag, ciuders, scoria, crust scales, oxidised cast or malleable iron
turnings, or the residuum of pyrites. According to this invention the said
iron ore, slag, cinders, or other matters, is first pulverised fine, and is then
mixed with lime or oiher suitable flux. To this mixture is added pulverised
coal or charcoal, tar, or other carbonaceous matter, and when well mixed
together the mixture produced is reduced in a reducing or cementing
furnace, either in a powder or after having been compressed, and when
reduced is introduced into a heating or melting furnace contain ng melted
neutral or furnace slag or cinders, or slag obtained from the matters above
mentioned already melted by this ,and in a liquid state. The
cementing er reducing furnaces in which the reduction takes place sre
situated on the side of the heating or melting furnace, the said cementing
furnaces containing retorts heated externally and inclined towards the
heating or melting furnace, so that the contents ol the said cementing
furnaces may readily pass into the heating or melting furnace, or the
cementing furnsces ma{mhu formed with several comparuments one above
the other, and heated both above and below the soles. The melting or
beatiog farosce is of ordinary construction, the sole thereol beiug divided
into aseries of crucibles or cavities, arranged beside the reducing or eement-
ing farnace, so that one of the said crucibles or cavities may receive the
reduced matter from two or more of the cementing larmaces ; the said
erucibles or eavities contain meited neutral slag,or slag obtaioed from
furnaces or from matter already melted accordiog to this invention, in a
melted state, The pulverised iron ore, cinders, or slag, mixed with a
suitable flux and charcoal, or other carbonaceous matter, as above
described, is cbarged either into retorts or into the upper part of the
cementivg furnaces, and is spread upon the sole thereof. It is left in the
said furnace for one or two bours, and is then made to pass over the lower
compartment of the sald furvace, and is spread over the sole of the said
lower compartmeunt, and when sufficiently reduced it is pushed through a
suitable mperture into the heating or melting furnace, where it falls into
the crucibles containing neutral or furpace slag in a melted state, the said
neutral or furnace slag preserving the reduced or cemented metal from
oxidation cr decarbonisation and aiding to melt the gangue. In the space
of from six to twelve hours malleable or cast iron or steel will be produced,
and may be removed from the heating or melting furnace for use.

900. A. A. Croun, Coleman-sireet, London, ** Manwfucture of sulphate of
alumina.”—Dated 30th Mcrch, 1865,

These improvements have for their object the obtaining a sul of
alumioa with increased rapidity, economy, and quantity, considered in
relatios to the quantities of clay or other aluminous base and of acid undec
operation, andithe time employed in obtaivivg the resalts, And the inven-
tion consists in employing sulphuric acid (oil of vitrol) dilated to a limited
extent with water, and heated to a high degree of temperature o act upon
the aluminous base.

Crass 9.—ELECTRICITY.

Including Electric, Magnetic, and Electro-magnetic Apparatus,
MEfeﬂrimi Apparatus, Galeamic Batteries, §ec.

910. H. A. BoxNevILLR, Porchester-ferrace, Bayswaler, ** Telegraphic appa-
ralus."—A communicalion.—lgted Slat March, 1:686.

This iuvention cousists in an improved system of telegraphic apparatus,
allowing of calling and corresponding directly between all the statious of
the same circuit with a single line, that is to say, whalever way be the
position oecupied by the station calied aud the calling station, they may
call eanch othor and correspond without 1t beng necesary to ask for com-
munication at the intermediate stations, without troubling the clerks a
Lthese stations, and withoot even calliug their attention,

Crass 10.—MISCELLANEOUS.

Including all Specifications not found under the preceding heads.

Si4. C. H. Crowe, Lodowick-terrace, Gloucester-terrace, Regent’s Fark,
London, ** Stopgers for bollies, jars, dc."—Dated 28rd March, 1860,

A stopper made according to this imvention, suitable for used ns o
substitute for an ordiuary cork for stopping the mouth or neck of & wine or
other bottle, is constructed as follows ;:—The stopper cousists of a cylin.
drical plug, which way be made of wood, metal, or other suitable material,
but by preference of wood, and of a size when ready for use, of
passing eanily Into the neck of the bottle it is intended to close. This #}'{ll-
drical plug is slit up or divided longitudinally into two, three, or more parts



Ocr. 27, 1865.

275

. e

(four being a convenient number) eombined or fitted together, and formed
with a conical or wedge-shaped hollow at the loseér end, into which a
corresponding coulieal plug fits, baving a stem or rod which passes out at
the upper end of the cylindrical plug, the upper end of the stem or rod
baviog & screw thremd cut thereon to receive s screw nut, which Is pre-
vented from coming off the end of the serew by means of a collar or other-
wise. The lower 5! of the eylindrical plug is covered with s capsule of
indis-rubber, or other suitable eiastic or compressible material, 5o that when
the plug or is inserted into the neck of a bottle, and the screw nut
Is screwed down against the end of the neck or mouth, the internal cone
will be drawn upwards into the hollow conical chamber at the lower end of
the plug, uulinﬁ the parts to be expanded outwarda, 80 as to compress the
capsule sgainst the inner surface of the bottle, and thus ¢ffectually close the
same.— Not proceeded with,

816, L. A. Luins, Bucklersbury, London, ** Apparatus for securing the frame
the fttings wn travelling bage."— Dated Brd March, 1505.

The patentee forms the frame with four legs, two at each end, extending
outwards from the centre; he prefers that the Ier terminate lo square
feet, but they may be of other shape, To each foot he fits a spring lovp or
stirrup. To the bottom of the bag he fits a plate or foundation Lo receive
the feet, one plate for each pair of feet, and in each plate he fits » pair of
abring bolts or catches with the outer ends sloped.

825. R. ToMas, Jermyn-strect, London, ** Apparatus for paying out and for
ralsing electric telegraph cables in deep waler.”— Dated 28rd March,
1865,

This invention consists In employing a raft or floating platform con-
structed with divisions or wells on the under surface, in order to give great
huuj'l.n:{‘;n the water. The inventor sttaches lee-boards to steady it, which
hoards ack as a helm to steady the raft, He also constructs and con-
nects to the floating platiorm, by L8 or other means, a lighter ralt, or a
series of lighter rafts or sea crodles, coupled by chains or otherwise, to
which are attached lee-boards, and furnished wich horizontal rollers, over
which the cable passcs on its way to the sea, and alvo with rack pulleys o
keep the cable central.  These lighter rafts or sea cradies are used only for
paying out cables, being unnecessary when cables have to be raised. The
cable to be payed out has one end lastened to, and is then colled upon, the
principal maft or floativg platform, and then a casing is built over it. ln
the top of this casing roliers are placed, between which the end of the cable

out on to and over the rollers of the highter raits or sea cradles, on
which rafts are also guide rollers to prevent the cable leaving them. The
principal raft is towed Ly a steamer or steamers, and the cable runs freely
out of the casing and over the roller rafts into the sea, The light rafis
trailing behind the principal raft will readily sink to a certain extent should
any sudden or great strain tend to come upon the cable, and the strain
being thus at onee yielded to, the cable cannot by any possibility be
injured. To raise cables previously sunk it is only necessary 1o fix a sieam
engine upon the principal raft or floating platform and wind the cable up in
the opposite direction to that in which the cables are payed out frow the
same,—Not proceeded with,

B31. T. Faruer and F, Lewis, Buston, ** O namenting the surfaces of
japanned goods and papuer-machd goods, de."— Dated 2th March, 1885,
The patentees claim orpamentiog the turfaces of jrpanned :IH.JI;I and
papier maché goods, and other varnished surfsces, by applying therewo
positive photographic pictures, substantially in the ma: ner deseribed,

833. R. SveLiNeki, City road, London, * Umbrella and paresol tip fasteners."”
~—Doted 24th March, 1565,

The object of this luvention is by a novel arrangement to allow the »ilk
or alpaca, or other material of which the umbrells msy be made, Lo dry
without the necessity of being left open. The lnvention cousists in the use
of one plece of metal tube about two inches long, or thereabouts, or olher
suitable size and shape ; the piece of tube is fastened to one end of a mwetal
shield or plate where the elastic passes through, and to the other end s
firmly fastened a piece of elastic, or other suitable material, which elastic

up snd down the tube, the object being to let lo as much elastic as
will be fonnd necessary to stretch round the tips of the umbrells. In sone
cased Lthe patentee uses & amall coiled tobe, into which the elastic or other
materinl may be inserted, The box or colled tube, or other substance
used, Is inserted in the s'ick of the umwbrells, or mway be fixed outside the
stick, the top being ornamented as may be desired,

834. J. B. Brown, 8I, Petersburg-pluce, Baymeater, ** Carks or vessels for
storing petroleum and hydrocurbone," = Dated th Murch, 1806,

For this purpose a compound cask or vessel ia constructed, consisting of
an interior cask or vessel of lead and an exierior vessel or cask of wood, It
is preferred that the interior vessel or cask should be of a eylindrical or
nearly cylindrical lorm, for facility ol manufscture, At eacn end of the
cylinder or vessel of lead a head or end of lead is xed by soldering or
otherwise, #0 as to be perfectly fluid aud vapour-tight. In one end or head
there is lormed a tubular opering to receive a screw plug or cap, which will
close the opening fAuld or vapour-tight, This vessel or cask of lead js

Inced within or projected by an exterior vessel or cask of wood, made in

ike manner to ordinary wood casks, but it is preferred Lo have as Jittle
Lilge as way be, more particularly when the lead cask or vessel 1s made
without bllge, or with very little bilge.—Not proceeded wilh.

835, J. Gumex, Leeds, ** Apparatus for culting or chaxing the threads of
screws or worms. '—Dated 24ih March, 1565,

This invention consists In wounting a carrisge or slide upon a lathe-bed
or ganiry of the ordinary kind, upou which are placed the fast and loose
headstocks of the Isthe, which may be eitbher cast upon or fastened o it,
The spindle of the fast headstock is connecied at its extreme end, by meaons
of suitable gearing, to the driving pulley, snd upon this spindle are cut
worms or threads in one laterul direction, or towards the right hand, and
the other part haviug them jn the contrury direction, or towards the leit hand,

837. J. A. Bwanzy, Plymouth, " Machine for washing, wringing, and
mangling."— Dated 24th Mareh, 1505,
In s tub or vessel of suitable form is mounted a cylinder or drum com-
posed of two circular ends counected together by turned rails, Un two
ite wides of the cylinder are reversible boards, which serve as doors to
same, through which the clothes are lutroduced iato the cylinder,
These boards are either provided with bristles, o ns to act as brushes, or
furnished with rods or rmails like the other parts ol the cylinder. The
cylinder is mounted on n central axle, so that it can be readily removed
from the tub or vessel and replaced. A continuous rotary motion ls given
to the cylinder by means of a fy-wheel and bandle, connected to the
cylinder sxle by means of spur wheels, which are capaole of being thrown
in or out of gear when required. At one side of the tub or vessel is a pair
of wringing or mangling rollers, mounted in slots in suitable cast wron
standards, which are counected together by a Lp piece, the centre of
which is furnished with & boss, through which passes a screw. This screw
acts upon & spring which bears upon a cross bar, the ends of which press
on the axle of the top wringing or maogling roller, and so give s parallel
and uniform pressure to the roller. ‘The rollers are driven by meaus of
spur gearing, also connected to the fly-wheel, and capable of being dis-
con or thrown out of at pleasure. Beueath the roers s a
drip-board to convey the water back into the tub or vessel when wring-
ing, snd in connection therewith is a shelf or board for the clothes,
which is furnished with hinges and with suitable su underneath,
80 that it caun be let down when not required for use. —Not proceeded with.

843. E. WoLversow, Birmingham, * Manufacture of ornamental metallic
chaina.”— Dated 2uth March, 1565.

This invention consists in the manufacture of ornamental chains from
sheet metal without the use of solder, the said lmyrovements being
speclally applicable to thie mavufacture of guard chains, Albert chains, aud
chalns lor other articles of joweliery.

846, W, MiLLeER, Glasgow, * Presses for eottom and wool "= Dated 25th Mareh,
1865.
This invention consists of an Improved arrangement or construction of
for cotton sud wool with which a given power s made to « flect the
required compression with a cousiderably diminished bydrostatic pressure,
that [s to say, the aggregstie pressure required is produced wiih a con-
siderably less pressure per square inch, thus avoiding the great struin op,
and rapid wear of, the cup leather packings and pump dewsils secompan y-
ing the exces-ive pressure necesatated by the arrangewnsnts hitherto in use,
ot proceeded with.
848. E. H. Sarrn, Sherwood, U.S., ** Bewing machines.”—Dated 25th March,
1865,

Fur the purpose of reciprocating the needle the inventor makes use of
a crank or eccentric, aud W actusts the shuttie, which is also reciprocating,
he employs a crank and vibrating lever In combinstion. He has the
actusting mechanism of the needle and shuttle arranged in such a manner
that the reciprocations of the parts of each shall be the reverse of those of
the other, thereby muﬂﬂn&m tendency to vibration. He also has the

t at each ur'lrd araught upon the needle
thread the shuttle thread shall be siac by the return motion ol the
erwise, sufliciently to allow a loop of the peedle thread 1o be
afterwards drawn down and into

840. R. W, Banses, Manchester, **
r:‘ﬂ. tunnels, drifts, or ethur

ean work."—Dated 25th Muarch,

ratus for asecertaining the state of
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of enabling a

lantern, the ends of which cavity are open for the

stafl or rod (hereaiter described) to be passed throngh ; or an equivalent
for the said cavity may be constructed ou the outside of the lantern for the
AaIOE pur and such lantern may or may not be provided with a reflector,
The Sccond part of this invention relates to what may be called the reflect-
ing apparatus, which coosisis of & suitable framework Lrﬂrldnl with a
similar shaped cavity to the one in the lantern hereinbefore described,
which is also for the purpose of enabling s staff or rod to be passed there-
through, in which framework a reflecior made of metal, or any other suit-
able material, s wounted, and so as to be adjustable to any
nw:lnd angle upon its own axis by means of a tangent screw or other
suitable means. Thirdly, this invention consists of & staff or rod made of
metal, wood, or any other suitable material, and which, for the sake of port-
ability, it is preferred to hinge together in parts, so that it may be doubled
up into s portable form ; and to insure rigldity when opened out to its full
length interoal bolts (the handles of which are flush with the outer surface of
the stafl or rod) way be inserted longitudinally at the end of every one of such
parts, e0 that when such bolts are pushed out or locked they will e Tectuslly
and rigidly lock aud fasten the together in as bt line ; it is also
advisable 1o graduste or mark divisions upon the said or rod.—Not pro-
ceedled wilh.

813. W, Berrs, Whar/-road, London, ** Protective labels for bottles, Jars, &e."

—Dated 2.th March, 1805,

The patentes cisluis the application and vse of protective lables which
are a magnified or eniarged facsimile or copy of the head of the eapsul-,
and the device or design thereon covering the botile, jar, or other similsr
vessel to which »uch label is to be applied, with & view to the prevention of
fraud, as described,

838, J. Toon, Gresnwich, ** Machinery for planing and shaping metals."—
Dated 27th March, 1845.

This wvention consists of machines, constructed in the manner herein-
after desuribed, to plane In ove direction singly, or in opposite directions
aiternately, at pleasure, The patentec makes the saild improved machines
with an extra pair or two pairs of uprights or standards, fixed to or upon
the bed of the machive at any required or convenient distance apart; to
each pair of standards, and between the same, he fits a cross slide which
can be raised and lowered at pleasure In the usual way., Upon each of these
cross slides he mounts one or more slide saddies and tool holders ; the slide
saddles move luterally upon the cross alides, the points of the cutting tools
bewng towards each other. The travelling table is made to move back wards
and forwards by gearing constructed and adapted therefor, connected with,
and giviog motivn to, & rack screw, or other mechanical arrangement
suitable for producing the slow cutting and quick return motions for the
single cut 1n one direction, or the uniform backw and forward motions
for the double cut iIn opposite directions, so t the said improved
machines, by simply raisiog one of the cross slides, can be made to answer
the pu ol an ordinary single-action machine ; and, il the double cut is
required, by setting both cross slides to the required height, and av the
sniue time giving the table the uniform backward and forward motions,
the same machive becomes a double-action machine, the metal on the
table, as it passes backwards and forwards, being acted upon by each tool
or tools in opposite directions alternately, thereby becoming thoroughly
planed.

861. C. J. L. Lerrien, Broad-street-buildings, London, ** Casting ingots of
slcel and malleable iron.”" — Daled Zith March, 1865,

The patentee claims arranging moulding apparatus for casting inzots in
the msoner described, whereby a series of inclined moulds are brought into
commnunication with a central mould, and the molten metal which is
puumlzl into the central mould is eaused to fill those moulds slmulta-
neously,

e —

THE IRON, COAL, AND GENERAL TRADES OF
BIRMINGHAM,WOLVERHAMPTON,ANDOTHER
DISTRICTS.

(From our own Correspondent.)

Ox 'Coaxce 18v WoLvernaueron ox WenNesvAY: Prices of Iron
Firm: Long Contracls not Accepted—Ox "CHANGE IN DIinMiNGuAM
YESTERDAY : Urders in (Good Supply at most of the Works ; Demand
Jor DBruige Plates: Short Supply of Puddled Iron: Restrictive
Operations by Pudders—116 Inox: Makers Well Off : Katea
Strong—"Tae New Kivar Kawway Scueses : Liberal dupport by
Ironmmasters : © The South Stafjordshire and London Independent
Railwoy Company ;” The Late Lord Palmerston on Cheap Transit—
Meeriac Berwees tus lpossmasrees axp THE Rannway Cox-
PANIES : The Uiscussion : Speculations on the Resull : Fxtra Chorges
Jor Damageable [ron—CoaL: 1 ing—Haeowane Traves :
Increased Attention to Art—"The Fowrnoomise MARRIAGE OF THE
Eauv or Duorey : Preparations at Dudley—Ixceeasenp Exponts,

Ix Wolverbampton, on Wednesday, there was ouly & thin alten-
dance of the trade, and the busivess transacted was comparatively
insignificant. ‘The reports from the works were, however, tolerably
satisfuctory, and prices were firm for both pig and finished iron,
with au indisposition on the part of sellers, in both departments of
the trade, L0 enter into long contracts,

Yesterday (Thursday) the reports brought to 'Change in Bir-
mingham from the differcot irouworks in South Staffordshire were
of » vared description. There are works that are short of orders
for theets as well as plates, and which are unpable to keep their
machivery in operation scarcely hall-time; but such cases are the
exception. Generally the works are well supplied with orders, yet
the uumber to bhand this week have been below that of last week.
At the same time there are specifications in the market of consi-
derable worth, one being for upwards of 4,000 tons of plates ; bat
the delivery is desired to extend over a longer period than meects
the spproval of makeis in the present condition of the market. The
iron, 1t is understood, is intended for bridge-building purposes.
North Staffordshire continues to reccive valuable orders from
America, avd the order-books of firms in that district are rapidly
filling. Bmall orders only have reached South Staffordshire during
the past week from the States, and they have been chiefly for strip
iron. First-class firms are very short of puddled iron, owing, they
beliove, to the policy of the puddlers, who will not allow stocks to
be acquired. Through this short supply some mills, for which tbere
sre orders, can be worked only part time. It is easy to understand
how very laulalisiug this state of things is felt to be. The short
supply is immediately traceable, in some degree, to the resolve
couwe Lo by the men, not a great while ago, to relrain from working
more thau five Leats on the Saturday. 'I'he reduction of this one
heat a week becowes serious when it is extended over a large num-
ber of puddling furnaces, and when, as now, it is increased short
production on account of an alleged insuflicient supply of under-
baunds, and the like.

Pigs are not selling widely, but the transactions that are taking
place are at sellers’ terms. Makers refuse to book orders at present
quotations for more than three months' forward delivery.

*The South Bwffordshire and Loodon Independent Railway
Company,” which is one of the schemes by which extra accommo-
dation at lower rates is hoped to bs obtained for ironmasters and
merchants doing business with London, is being liberally supported
by individual birms; and, inasmuch as nearly the whole of the
£2,000 required to ensble the company to commence o ions,
with a view to the making of the contemplated twenty-eight miles,
is said to be promised, it is believed to be certain that the existing
companies will soon have two rivals in committee. This scheme 1s
sent out as requiring a capital of £800,000. The shares are £10
each, and half the subscribed capital is said to have been already
taken up; but no allotment is to take place until the Act of Parlia-
ment has been obtained. The prospectus says:—* It being indis-
pensible that the support of the district should be maunilested as
acknowledging the n and advantage of a r system of
freights for iron and other goods, it has been suggested that, as the
ex ol proceedings (survey, &c.), to obtaining the
Act of Parliament, will amount to £2,000, or thereabouts, of which
£1,000 has already been subscribed by the parties to the under-
takiog, the remaining sum of £1,000 should be raised in the district,
by a subscription to shares Lo the wmount (om the first deposit), or
as & guarantee [und, the liability on which will be limited to the
amount subscribed, Tho subseribers to shares as well as to the
guarantes fuud will be entitled, upon the passing of the Act of Par-
lisment, to & prelerence allotment in shares equivalent to the first
deposit.” Four names a as directors. Tuis line is in connec-
tion with the East and West Junction Riilway, the first sod of

which was cut by Lady Palmerston, at Towcester, in Inst
year—a line, the of which is remarkable, because of
the only one in whose { the lamented Premier ever in

ceremony in which
Lsdy Palmerston took the leading part, Lord Palmerston made
some characteristic remarks on the benefits of railway locomotion,

-

certain of which are uptelﬂ‘l{ interesting because of their appli-
cability to the necessity for the introd of the Bouth Btafford-
shire and London scheme. His lordship said: ** It is impossible to
overrate the importance of rallways to avy country, the effect
which they exercise on the prospects of a manufacturing nation like
this. The prosperity of our manufactures depends upon our hﬁ
able to comwand markets, Those markets can be only comman

by cheapuess and quality,. What is it that regulates the of
commodities in the market? It is, first, the cost of uction ;
next, the cost of to the place where the articles are to be
sold; and, thirdly, the interest on the capital employed.” * The
cost of carriage” regulates the price of Bouth Btaffordshire iron in
the London market; and because the present cost is too high,
therefore are the ironmasters d il necessary, to come forward
with the £1,000 required of them in order that the steps may be
taken whereby that cost may be brought within a reasonable limit.
The gentlemen who form the commitiee of the Ironmasters’ Asso-
cialion bave not appended their names to the list of guarantors,
because they desire to stand unpledged to any new scheme votil the
railway companies bhere have " pronounced” upon the spplication
which the iron trade are now ing to them.

The meetling between the ironmasters’ committee and the railway
and canal authorities took place in Birmingham on Tuesday, at the
Queen’s Hotel. The iron trade were represented its iuding
membere, and the London and North-Western and the Great
Western Companies sent a deputation_ from their rispective boards
of Directors. The Grand Junetion Canal Company was also repre-
senled, The ironmasters laid a statement of their case before the
meeting. It comprised the facts which bave already appeared in
these columne. The discussion which followed resulted in the
deputatious promising to give the subject their early consideration.
There can be no doubt that the two railway companies and the canal
company will agree upon a reduction, and it is not thougbt to be im-
probable that 2s, 6d. a ton will be taken off present rates. That, how-
ever, is at present purely conjectural. 1t would not surprise us if it
should ultimately transpire that there is some difference of opinion
existing at the present time between the two railway companies and
the caval company, by whom the carrying is now done, as to the
terms which should respectively apply in the event of a reduction
being determined upon. Some time ago the companies referred to
were not combined in their arrangements, and scarcely 1Vs. was the
price charged for conveying a ton of iron from South Staffordshire to
London ; but a mmzlct was aflterwards entered into, whereby the
present rates were charged. At the reconciliation, however, it is
understood to have been agreed by the railway companies that the
canal carrier should charge 1s. a ton less than themselves, and the
difference has ever since existed. Ouat of doors it is now believed
that the railway companies desire that a uniform rate should be
determined upon, as well by the canal companies as themselves.
‘The heavy tariff of 17s. 6d. is not all that is complained of hg. the
ironmasters. even in respect of charges. That sum is not all that is
charged upon a large quantity of the finished iron that is sent from
South Statfordshire to London. Upon hoops, sheets, and the like,
which class of iron is characterised as ** damageable,” the companies
charge an extra rate of 2s 6d. a ton, making the total charge 20s.
This extra rate, the ironmasters say, is excessive—much more than
covers the risks which the carriers incar. ‘The subject of complaint
was prominently noticed in the interview on Tuesday, when the
railway authorities defended their charges by stating that claims
for very heavy damages were often made upon them by ironmasters,
on account of depreciation by exposure to weather, whilst in the
company's possession. The ironmasters maintained that such claims
were exceplional, and expressed their readiness to pay ls Gd a ton,
which was the extra tariff ch for iron conveyed from South
Staffordshire to Liverpool, which, they said, would be more than a
fair insurance on the risk incurred by the companies. The iron-
masters notilled that they met the carriers unprejuliced, and with-
uui: baviog, up to that time, associated themselves with any oppusing
scheme,

The second rival scheme, to which we have adverted above,is that
of the Midland Company, who are understood to have fuily made u
their minds to apply for the full powers to make the connecting lin
between Water Orton and WIhlﬁ?

Coal is improving in demand. In the East Worcestershire district
the colliers are being kept in almost full employment.

The hardware trades of the West Midlands are still characterised
by a very fair amoant of animation. In Birmingham there is activity
in almost every department. The condition of the home demand is
in every way healthy, and the inquiries from the foreign markets are
large, the American demand especially being encouraging. Thoe
West Indian and the Continental trade also remains good. In
Wolverhampton briskness prevails in the leading branches.
The subject of art as it is applied to manufacture is exciling
additionsl attention amongst the leading hardware firms of that
town. 1bis has been chiefly brought about by the visits of Dr.
Dresser to this part of the manufacturing world. Manufacturers
are beginning to observe the great demand for goods which, instead
of being rorgeounsly or profusely painted as beretofore, are now sent
out embellished with some neat design. Dr. Dresser visits Birming-
bam once a month; and he is expected to take the entire art
management of one of the leading Wolverhampton esiablishments,
and bas been engaged by two or three firms to meet certain of their
men once a month. At Bilston and Willenball there is no change
since our Jast; and in other parts of the district trade is generall
active. Some symptoms of dissatisfaction are again o tnhﬂ
amongst the nail-makers and the operatives employed in the chain
and cable districts of South Staffordshire.

The people of Dudley are making arrangements for receiving the
first Countess of Dudley with due honour, a committee having been
appointed by the town council to carry out the necessary steps for
that purpose, and to collect subscriptions for a town's gift.

The official report of the exports of British maunufactures and
produce in September will not issued until next week, but we
may state that the tables will show a very large increase in the
exports from Liverpool as compared with September last year.

—
e —

WALES AND THE ADJOINING COUNTIES.
(From our own Correspondent.)

Tue Irox Taave or tae Disrmier: Slight Lull in the American
Demand : The Alabama Clasms : The Reconstruction of the Southern
Railways determined upon ; T'he Eastern Trade: indian Lines to
be Doubled : Brisk Continental Inquiry: The Home Trade tolerably
active : Advance of 2s. Gd. per ton in Pig Iron—Tix PLates : 1s. Ad-
vance asked : Works in Regular Employ—Steax Axp Hoovsz Coar
Trapes—Joint-Brock Extenrnmse: The Biaendare Colliery : Dun-
raven Collieries Company—"TrADE 0F CARDIFF POR THE b iusr NINE
Moxtas or Tae Year ANp s Cormeseosving Periop or 1864
AND 1863 —Grovcester Wason Cowpaxy (Liwrren): Jssue of
New Shares—FAILuRE oF Levick AXD Soeson: Meeting of Ore-
ditors Adjourned —Tue CHAinMANs®mIP oF THE GREAT WESTERN
Kaiwway : Rumowred Election of Mr. D). Gooch, M P.: Probable
Salary of the Chairman—"Tux Prooerpixes Acaixst tue [mEpEoAR
IxoX Company vor ALLEGED INFRINGEMENTS OF THE Mines inspece
TI0N Acr: Dismissal of one Charge : Further adjournment.

report the iron trade of the district remains without

Some of the houses that do business with
e experienced a slight lall in the inquiry during the last
few days, owing mainly to the alarm which the Alabama claims
have caused in certain quarters. The speculati
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been determined upon, and to carry out this it is clear that the
reater part of the supply of iron must come from Great Britain.
e shipments to Bombay, Madras, and the other eastern markets
continue small, and there is no doubt that it will take a long time
befure confidence is completely restored. The announcement made
in a previous report that the existing Indian lines are to be doubled
is confirmed, but no contracts have as yet been given out, and none
are expected until the commencement of the new year. There is a
good inquiry for railway iron from Russia, Sweden, 1taly, and other
continental countries, and an occasional specification 1s received on
colonial account. In the home trade there is no change to report,
all branches being tolerably active, and there is a fuir demand for
nearly all descriptions and qualities excepting plates. For pig iron
an advance of 2s. Gd, per ton is asked, and so independent are the
makers, in consequence of the large orders in band, that they will
book mo transaction below the quoted prices.

Tin plates maintain previous quotations, and some makers are
asking 32s. per box for charcoal, 1.0, delivered at Liverpool, being 1s.
above what was determined upon at the Quarterly Meeting. There
is now no scarcity of water at any of the works, and they are, as a
rule, in regular employ. The advance in quotations and the high
rates for money have slightly affected the home demand, but not to
any appreciable extent, as makers were previously so well supplied
with orders.

The steam and house coal trades are in a fairly satisfactory state,
Houee is in better demand on home and inland account, and the
collieries are in more regular employ than for a long time. Loco-
motive coke commands an average inquiry, and the usual vitality is
evinced at the Patent Fuel Works.

Joint-stock enterprise is gradually extending in the district. The
Blaendare Colliery, Pontypool, has just passed into the hands of a
limited liability company, composed principally of Manchester and
Liverpool capitalists. 'ﬁha company has been got up privately, and
Mr. Wightman, the former proprietor, will continue as manager.
It is announced that the Dunraven coal has just been placed on the
Admiralty list, a fact which cannot fail to considerably enhance the
value of the property. It will be remembered that this is one of the
collieries which is about to be transferred to a joint-stock company,
under the title of the Dunraven Collieries Company (Limited).

Daring the nine months ending September 30 last, the total
exports from Cardiff were as follow:—1,081,418 tons coal, 110.104
tons iron, 31,150 tons preserved coal, and 6,844 tons coke. In 1864,
for the same period, the exports reached 1,090,499 tons coal, and
127,351 toos iron, and in 1863 the shipments over sea were 1,067,583
tons coal, and 136,060 tons iron. ‘I'he falling off in the continental
demand during the summer months was the cause of the slight
decrease this year as compared with 1864, but it is believed that in
the twelve months an increase will be shown. A considerable
quantity of iron that was formerly shipped at the port is now taken
by rail to Liverpool and London for exportation, and this, coupled
with the limited American inquiry, bas reduced the exports from
136,060 tons in the first nine months of 1863, to 119,104 tons in the
same period this year

The Gloucester Wagon Company (Limited) have issued the whole
of their new share capital, the applications for shares being far in
excess of the number to be allotted. ‘The company’s works are in
full employ, and the contracts in hand, together with the large
rentals coming in, will no doubt return to the shareholders handsome
dividends.

The meeting of the creditors of Messrs. Levick and Simpson,
Blaina Ironworks, and Messrs. I, Levick and Co., London, which
was to have been held last week, is adjourned for a month. Nothing
Las yet transpired as to what course the inspectors will recommend.

In Tue ExciNeer of October 15th it was announced that there
was a ramour in this district that Mr. D. Gooch, M.I’., was about to
be elected chairman of the Great Western, Sir Watkin W. Wynn,
M.P., who is a life director, being disposed to vacate his seat at the
board in bis favour, and thus qualify bim for election. The
rumour is now fully confirmed, in so far that Sir Watkin W. Wyan
has nominated Mr. Gooch to fill his seat at the board ; but Mr.
(Gooch will not accept the position of chairman unless there is an
understanding that he should be elected a director by the share-
holders. It is stated that a salary of from £5,000 to £10,000 a
year will be paid to the future chairman.

The proceedings instituted against the Tredegar Iron Company for
breaches of the Mines' lospection Act were resumed on Tuesday at
a special petty session held at Tredegar. It will be remembered
that the case tor the prosecution was clused at the previons sitting
(see THE ExciNeer of October 13th), and on Tuesday Mr. Smith
addressed the Court for the defendants at great length. He replied
to the charges of recklessness brought against Mr. Bevan, the
manager, and referred to the statistics which had been produced,
and which proved that the number of fatal accidents at Tredegar
was far less, in proportion to the coal raised, than was the case in
other districts. DMr. Drough, the Government inspector, visited the
collieries per.odically, and he never found fault with the ventilativn,
and, in fact, the iospector in his evidence said the means of ventila-
tion were ample. The charge of not baving adequately ventilated
the colliery where the explosiou took place therefure narrowed itself
into a very small compass, and that was as to whether the heading
where the gas accamulated was a working place within the meaniong
of the Act on the day of the explosion. e held it was not a work-
ing place, as the evidence proved that cross timbers had been put
up, being the usual danger signal; proper fencing secured the
mouth of the cross hole. ﬁwaﬂ proved beyond a doubt that the gas
was fired through the recklessness of some one in disregarding
thesz danger marks; and alfter taking all the circumstances
into consideration he contended that the charge of inadequate
ventilation completely failed. Mr. Simons, in reply, held that the
question raised by Mr. James as to whether the heading was a work-
ing place or not on the morning of the explosion was a point of law
to be decided by a superior court. The facts adduced by the prosge-
cution, that there had been an accumulation of gas, and that 1t was
n.t immediately cleared as directed by the Act, were admitted, and
he, consequently, claimed a conviction, The magistrates, afier a
consultation, decided that the Leading was not a working place on
the morniug of the explosion, and dismissed the summons. Mr.
Simons applied for a case for the opinion of the Court of Queen's
Bench, which was grauted. The second charge against the company
was Lhat of noi bav ng securely tenced of the heading where gas
bad accumulated, as prescribed by the rules under the Act of Purna-
ment. ‘lhe evidence was the same as in the previous case. Mr.
Jumes annonnced that he had several witnesses to call,and as 1t
would be impossible to get through the evidence on Tuesday, the
proceedings was adjouraed ior a 10rtnight.

SCOTLAND—ITS TRADE AND OPERATIONS.

(From our own Correspondent.)

Tue Grascow Pig JnoN Marger—"THE MALLeABLe TRoN MAKERS
—Coxraacrs vor Vessers—Grascow Mecuaxics' INsSTiTUTION —
Lavsca o Tue VENeziA—TEesTING OF THE INGINES OF THE
AppUL-Aziz—Lausce oF T#E MaLta—"I'r1aL Trir or Tng ErL-
Kino—Lavsca oF THE Maxpico—LaAUuxcH BY THE MARINE Suip-
puiLpisGg CoMpany (LiMiTeD).

Duning the past wevk a large business has been done in Glasgow
in pig iron, prices gradually advancing, and the market very buoyant.
Sellers, 58s. 6d. cash; buyers, 58+ 4}d. cash. No. 1 G.M.B., 58s.;
No. 3, ols. 6d. ; Middlesbro’ Warrants, 524, to £2s. 3d. cash.

The malleable ironworks are still full of orders. FPlates are firm
but remainiog at old prices, while bar iron is slightly up in price.
They have a8 much work in havd as they can well turn out

Messrs. Robert Duncan and Co., shipbuilders, Port-Glasgow,
have just completed a contract with Robert Little, Ezq., for the
buildiug of a screw steamer of 750 tons for the Mediterranean trade;
the engines and boilers are to be made and fitted on board by Messrs.
Ranpkiue and Blackmore, engineers, Greenock. Messrs, Caird and
Co., engineers and shipbuailders, Greenock, have completed a contract
with the Messrs. Burps, of Glasgow and Liverpool, to construct

for them a large paddle-wheel steamer to run between Glasgow and
Belfast, from the same model as the Buffalo, Wolf, and Llama. The
Arabia, a steam vessel of 2,400 tons, which was originally built for
the Canard Company, by Messrs, Robert Steele and Company,
shipbuilders, Greenock—and whioch, for some reason or other, has
been lying past in the Eist India Harbour, Greenock—has been

urchased by a firm in Port-Glasgow, and is to be fitted for sea
mmediately.

The lectures in connection with the Glasgow Mechanics' Institu-
tion were commenced for the season last week, the introductory
lecture on chemistry was delivered by Dr. Wallace, subject, *Gun
Cotton,” and the natural philosophy class was opened by a lecture
upon electricity by Mr. J. P. Smith, C.E. David Moore, engineer,
president of the institution, occupied the chair.

A fine screw steamship of 650 tons, named the Venezia, was
lavoched on the 18th inst, by Messrs. Stephen and Sons, ghip-
builders, Kelvinhaugh, Glasgow, for Messrs. Handyside and Hen-
derson ; the engines are made vnd are being put on board by the
Finnieston Steamship Works Company, Glasgow. She is intended
for the Mediterranean trade.

The Turkish ram Abdul-Aziz, of which we gave an account last
week, left her moorings at Port-Glasgow on the 19th inst., and
proceeded down channpel for the purpose of testing ber engines. 8o
soon #s her fittings are completed, the official trial trip will take

lace.

: Apother of those magnificent steamships for which Messrs. Burns
and Maclver bave become famous, was successfully lavnched for
them on the 19th inst, from the building yard of dMessrs. James and
George Thomson, shipbuilders, Glaagow. Her principal dimensions
are as follow:—Length of keel and forerake, 300(t. ; breadih of
beam, 390t ; depth, 264ft The engines, which are oscillating and
geared, are 350-horse power nmomiual ,with surface condensers, are
wade, and will be put on board by the builders.

The Erl-King, a screw steamer, built and fitted with evgioes and
boilers by Messrs. A. and 1. Ioglis, engineers and shipbuilders,
Glasgow, made her official trial trip on the 20th inst., when the
distance between the Cloch and Cambrae lights was run in 67 min,,
being equal to 12 24 knots, or 14'1 miles per hour, on a mean
draught of 17it. 6iv., the speed attained being fully one knot per
hour over that contracted for. Her principal dimensions are:—
Leogth, 250/t.; breadth, 344ft.: depth, 22{t. 9in. Her engines, which
are 200-bhorse power nominual, have surface condensers, and, during
the run, gave an indicated power of 1,200 horses. She is fitted
with hoistingg ear for lifting the propeller out of the water when
under canvas alone,

On Friday last the Mandigo, a screw steamer for the African
Steamship Company, was lauoched from the building yard of
Messrs. Randolph, Elder, and Co., engineers and shipbuilders,
Glasgow. She is 1,300 tons. A particular description will be given
when ghe makes her trial trip.

Oa Saturday last the Marine Shipbuilding Company (Limited),
launched from their shipbuilding yard, Ladyburn, Port-Glasgow-
road, near Greenock, a paddle steamer built with steel frames and
plates, Her dimensions are:—Length, 250}t ; breadth, 28It.;
depth, 12[t. ; tonnage, 620 tons ; horse-power, 250,

NOTES FROM THE NORTHERN AND EASTERN
COUNTIES.
(From our own Correspondent. )

Liverroor : London and North- Western Railway—XNoutu-EASTERN
District: Millfield Engine Ironworks: New Warehouse at Sun-
derland : State of Trade: Stockton—Btate oF ‘I'wape : South
Yorkshire : Leeds: Sheffield—Rainway COMMUNICATION IN THE
VaLLey or TRE DENT.

WE commence, as usnal, with Liverpool. The London and North-
Western Railway Company are at the present time e.gaged in the
construction of works of verv considerable magnitude at their several
Liverpool stations. Inconsequence of the great and continuous increase
of tratlic to and from Liverpool, both as regards passengers and goods,
the limited size of their present stations has been found altogether
unequal to the full carrying out of the enormous demands made
upon them. The enlargement of the Lime-street station, which is
about to be carried out on a scale of great magnitade, and in order
to accomplish the object aimed at, an immense ontlay in the pur=
chase of property in the neighbourhood bhas npecessarily had to be
incurred. Whilst the works at the Lime-street station are proceed-
ing, very extensive alterations and re-arrangements are also going
forward at Edge-hill, which is regarded as the great central goods

station of the company. The company are further engaged io

making an addition to the tunnel between Edge-hill and g'c’npping.

as also in extensive alterations within the Park-lane entrance.

‘“ Perhaps, however,” says the Liverpool Albion, ** the most important

work now being executed, under the auspices of the company, is the

new railway between Ditton and Aston, on the old main London

line, a few miles beyond Warrington, this project involving nothing

less than crossing the Mersey, opposite Runcorn, by an immense

bridge of gigantic proportions. It had long been felt by the London

and North-Western Company that the original route Letween this

town and London, by way of Warrington, was not only circuitous,

but was likewise attended by the various other inconveniences which

are always inseparable from a line situated as the present route
between Liverpoul and London is, at the point where it leaves the

old Liverpool and Manchester line at what is known as the Warring-

ton Junction ; but the desirability of an independent route to London

has made itsell manifest on other grounds than those above-named,

for the trains between Liverpool and Manchester direct, as well as
Preston and other places northwards, were so numerous that the
line was constantly occupied, and the frequent detentions at the
Warrington Junction were not only found inconvenient, but in
some respects daogerous. The company, therefore, had long
thought it of importance that a more direct and independent line
between Liverpool and London was necessary, whereby the dis-
tance between Liverpool and the metropolis would be reduced,
whilst at the same time the old Liverpool and Manchester line
would be left more free and unfettered for the working of its own
local traffic. T'he company, on more than one occasion, applied to
Parliam-nt before obtaining powers; but they were at length suc-
cessful in carrying the bill which enabled them to embark in the
great works now in progrese. The line of which we are now speak-
log commences close to the Ditton station of the company’'s Gar-
ston aud Warriogton Railway, about five miles beyond Garston. At
this point it diverges from tne Garston line, being carried in the
direction of Ditton Marsh, by an embankment of about a mile in
length, having an incline of one in 121, It then continues over Ditton
Marsh by a viaduct of fifty-nine arches, and thence proceeds over
West Bank, and after passing over six piers with openings of 601t
in height, it approaches the north-east bank of the Mersey at Run-
corn Ferry, which it crosses to Runcorn, by an enormous bridge con-
sisting of three wrought iron trellis girder openings, 305ft. each in
width, and 75ft. in height, on the under side of the girders, above
the level of the river at high water, thus admitting of any vessel of
ordinary size to pass under the bridge without any obstacle being
interposed. On the Lancashire as well as on the Cheshire side of
the river at Runcorn, these girders are supported by buge abutments
crowned with castellated turrets, rising to a height of nearly 40ft.
above Lhe railway level, while in the river the girders are also sup-
ported and carried over by immense stone piers, upon which they
rest. Having passed over the Mersey to the Cheshire side at
Runcorn, the railway is carried forward through the town of
Runcorn, by a viaduct of thirty-two arches passing over the
Duke of Bridgewater's canal, a short distance on the west
side of the Runcorn Church, near which there is a branch
line of a mile in Jength, which is being carried down to
the Duke's Dock.. After leaving Runcorn the line proceeds by light
excavations and embankments, and finally joins the maic ffcugun
and North-Western Railway at Aston, a short distance from the
Preston Brook station, the entire length of the line being between
twelve and thirteen miles, and the distance between Liverpool and
London by this line being reduced to the extent of eight miles. As

may be imagined from the foregoing description, the works on this
line, more especially the bridge over the Mersey, are of great mag-
nitade, and it is expected that they will not be completed in less
than two Eem from the present time. Mr. James Holme, of this
town, is the contractor for the Ditton embankment, which is now
nearly completed. For the rest of the works the contractors are
Messrs. Brassey and Ogilvie, who are proceeding with the ene
and activity for which this eminent firm is so well known and dis-
tinguished. The viaduct over the Ditton Marsh is almost completed,
nearly the whole of the fifty-nine arches having been
keyed ip, as well as the thirty-two arches comprising the
viaduct, passing through the town of Ruancorn ; but the
monster bridge over the Mersey is an engineering undertaking of no
ordinary character, and will nmnﬁfy occupy a considerable
amount of time and labour before it is finish The works are,
however, being energetically carried forward, an enormous number
of artisans in various departments being engaged upon them. That
part of the bridge nearest completion is the Cheshire abutment,
which has already been carried to the level of the girders above high
water mark, namely, seventy-five feet. The masonry of the Cheshire
pier is also considerably advanced, and nearly ready to receive the
girders. The works on the Lancashire side are not so far advanced,
but the coffer dams, both for the Lancashire abutment and also for
the Lancashire pier, have been completed, and the excavation neces—
gary before the masonry can be commenced is now going forward.
The piers of the six 60-feet openings on the north bank of the river,
tn which we have already alluded, are also advanced to a consider-
able height above high water. The staging for fixing the girders is
excecdingly massive, containing several thousand fest of enormous
bulks of umber. This staging has, to a pgreat extent, been erected
on the Cheshire side of the river."”

From the north-eastern district we learn that the Millfield Engine
Ironworks, Sunderland, will shortly be transferred into a limited
liability company. Mr. Leeman, of York, Mr. Close, and Mr.
William Gray will be directors. Mr. Close will be managing director,
and his son secretary The shares bave not come into market, They
are of £20 each, and will be offered to the friends of the directors.
On Saturday a new warehouse at the South Dock, Sunderland, was
opened for the warehousing of grain, by the lifting of the first batch
of a cargo ot grain brought by the Verbena, of Whitby, from the
Black Sea. By a vontinuvation of the shafting from t e old ware-
house, the two friction hoists of the new one are worked. From all
the facts that come under our notice, we are led to the conclusion
that the north-eastern district is enjoying a large measare of solid
material prosperity. In the South Dorham and Cleveland distriet
there are now 14 blast furnaces building, of which 12 are nearly com-
nleted. The last return as to the position of the existing farnaces
exhibits the following results:—

P’laces and Owoers.
Eston—Dolckow, Vaughan, and Co. (Limited) ..
. Clay IaneCo, .. .. .. o oe s
R Bouth Bank©Co. .. e o5 oz ox s
Cargo Fleet—Jones, Dunning, and Co, ..
& Cochrane and Co. .. .. .. ..
- Gilkes, Wilson, Pease, and Co. ..
Middlesbro'—=Bolekaw, Vaughan, and Co, e
- Hopkins and Co, (Limited) .. ..
Lloyd and Co, .

Port Clarence—DBell Brothers .. ..
Norton—Warper, Lucas, and Barnett .,
Swockton—Houldsworth and Co, ., ..
Ferryhill—Rosedale Iron Co. (Limited)
Newport—B. Samuelson .. .. .. ..
Thornaby—W. Whitwelland Co. .. .. .. ..
Fighting Cocks—Middleton Iron Company
CRIEID) s i e
Darlington—South Darbam Co. .. .. ..
Witton Park—DBolckow, Vaughan, and Co.
(Limited) ..

In. Out. Total,
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Towlow—Weardale Iron Co. (Limited) .. .. oS

Consett—Derwent Iron Co. (Limited).. .. .. is IR ‘e
Tﬂtl‘-ll - o W ] & " 33 1!] ].ui

At North Stockton the Rail Mill Company are just opening their
puddling furnaces.

With regard to the Sonth Yorkshire coal trade, it may be noted
that there bas been a very large tonnage over the South Yorkshira
system to Hexthorpe, both for the London and country markets, and
house coal is in especial demand for the metropolis. The trade to
Grimsby for the northern ports will soon close, owing to the ap-
proach of winter. Merchants there are, therefore, pushing the trade
as much as possible, and trade was never brisker than it is at this
moment. The trade to Hull, via Keidby, is also brisk. Coke is
still in demand for the Lincolnshire iron district, in fact all that can
be made here is not sufficient, and large orders are going to the
north. The ironworks in Lincolnshire are looking forward to the
opening of the Trent and Auncholme line with t anxiety, as the
traffic is only indifferently carried on round by Woodburn Junetion
and Barnetby. This of course will be remedied as soon as the Trent
and Ancholme opens. The men have been working steadily at the
various collieries, but some of the colliery proprietors have had
deputations from the workmen asking for an advaunce of wages.
The Leeds forges are still turning out a fair quantity of iron. The
machine and tool makers are also busy, as is the lucomotive busi-
ness, in which line a new company is shortly about to be launched:
Trade at Sheffield is on the whole spoken of favourab'y. There is
a large demand for cutlery for America, and the orders for tools for
that market rather increase. From Canada there are only a few
interim season orders. There are still pretty general complaints
that the foreign orders received through Birmingham factors are
small. The home markets contiuue to improve, so far as cutlery,
tools, and plated ware are concerned. The stove-grate trade, as
usual at this season, is becomivg duller, and there is less doing in
agricultural implements, except for the Australian market. The
heavy trades are a shade more active in some branches, the railway
orders mntinuinF large. The home houses are doing a fair business
in steel, but the foreign demand is still small.

A meeting has been held to promote the construction of a line of
railway down the valley of the Dent.

PRICES CURRENT OF TIMBER.

1864. | 1865. 1864. 1865,
Perload— £ o £ o (£ na Perload— £ o £ | £ o £ &
Teak.....oo00s0ess11 013 © |12 1013 10)| Yel pine per reduced O.
Quebec, red pine .. 3 5 415 | 3 10 4 15| Canada, st quality 16 10 18 0| 17 018 10
yellow pine.. 215 310 | 310 4 0 2nd do... )3 014 0] 11 01310
Ht.John, NNB.,yeb.. © © O 0 |6 © 0 0|| Archangel, yellow 13 10 14 10| 13 10 14 10
Quebec,onk, white.. 5 65 6 0| 610 7 0| 5t. Petersbg.yol .. 11 013 0| 111013 0
birch...... 310 410 | 810 4 10|| Finland .......... & 01010] 5101010
Memel.. 0 © 0 00 0 0 O}|| Meroel .......... 10 015 0] 10 013 v
elm ......310 5 0310 & 0| Goshenburg,yel... 10 011 0| 10 011 0
Dantsic,onk ......3 0 6 0| 310 8 10 white 9 © $10) 9» 0 $10
sssvssss 310 310|915 4 0| Gefle, yellow...... 10 10 11 10| 10 10 11 10
Memel, ir ..vov00. 310 315|315 4 0|| Soderbamn ...... $§1011 0| 91011 5
R"“ B A A ap REEFEw : : 'H' lu : -I-ﬂ ’ lﬁ uhl'ilﬂlnil.p:ru
Bwedish .c..ov000a 3 9 314|310 318 I3 by o by$>18 053 0] 18 053 ©
St el il
Y ne P ., Unta
rd.pine0 © 0 0|0 0 0 © per 40fv. Sin.... § G 18 ou1e
Lathwood, Danwe.fm 7 10 & 0| 7 10 B 10 || Staves, per standard M.
B FPetern 810 P10 | 810 9 10 || Quebec, pipe...... 60 0 650| 60 085 0
Deals, per C,, 120¢. by 3 by thn, punch.on 18 0 150| 18 020 0O
Quebec, whi. spruce | 3 17 0151018 0 || Baltic Ml, 170 0190 0| %30 0 250 0
Bi. Jhn,whispruce 12 0 14 0 (183 015 © PAPR.cas s e

Tee Crepir Foxcier axp MopiLier oF ENGLAND.—A prospectus
has just been put in circulation by the Credit Foncier and Mobilier
Company of England, of an issue of 100,000 new shares of £20 each,
to be allotted as follows :—50,000 shares to the present shareholders,
and 50,000 shares to the general public. When the above issue is
completed, the subscribed capital will consist of 200,000 shares of
£20 each, £4,000,000; the paid-up capital, £1,000,000; the general
reserve fund, £500,000; the dividend reserve fund, £100,000. The
results of the operations of this company have been so satisfactory
that, as will be seen by the half-yearly report just issued, a dividend
and bonus, up to the 30th September, at the rate of 40 per cent. per
annum bas been declared, being the same dividend and bonus as was
paid for the previous half-year.
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