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WATER - JET PROPELLED SHIPS,
(Zllustrated by Plates 249 and 250.)

Considerable attention has recently been given to the necessity which
exists for the employment of some efficient arrangement of submerged
propellers. The Admiralty, impressed with the importance of having a
means of propelling and manceuvring vessels by a propeller so placed as to
be nearly, if not entirely, free from the liability of being shot away or other-
wise damaged when in action, have given this subject their serious attention,
and, we uuderstand, it bas been decided that one of her Majesty’s ships is
to be propelled by means of water projected through nozzle-pipes, placed
one on either side of the vessel. We may add that we believe it is mainly
owing to a sense of the importance of this principle, and the intention on
the part of the Admiralty to adopt it, that Mr. Ruthven recently obtained
from the Privy Council a prolongation of his patent.

Some time since, Messrs. Cockerill, of Seraing, near Lidge, built a

t er intended for p ger traffic on the river Meuse, and fitted to her
a hydraulic or water-jet propeller, being a modification of Ruthven’s patent.

The accompanying plate, 249, shows the general arrangement of
the vessel, and Figs. 1 and 2, Plate 250, show respectively a cross-section
and plan of the propelling apparatue, which may be described as consisting
of three distinct parts ; viz., the motor or engine for working the apparatus,
the pump, and the propeller tubes and nozzles.

The same letters of reference are used in both plates to denote the like
parts of the apparatus. The motor, M, is a horizontal condensing engine,
of 40 H.P. nominal ; B, the boiler; DD, the cylinders, placed diagonally,
and working upon the same crank pin; E, the condenser, air pump, &e.
The crank shaft, A, is placed vertically, and is worked direct from the
cylinders; the upper portion of the shaft, A, works in the bearing F;
and the lower portion forms the driving axis of the centrifugal pump, G,
open at the bottom, JK, and its exterior circamference L. A water con-
duit or chamber, N, with a number of holes in the bottom thereof, forms the
channel of communication between the pumps and the external water; C
is the spiral channel or passage around the pump case connected with the
propeller tubes. The motion of the pump G, when rotated, being transmitted
¢to the water enclosed, a centrifugal force is generated, by means of which
the water, driven off fiom the axis, ascends into the passage surrounding
the pump, and is projected through the nozzles PP, which are capable of
being turned in a stuffing-box or gland, Q, so that the vessel may be pro-
pelled in either direction ; or, if the two nozzles are each placed in opposite
directions, the vessel may be turned on the centre, and manc:avred by this
means similarly to a vessel provided with twin screws. Moreover, this pro-
pelling apparatus is of considerable value where canals, narrow rivers, or
tortuous channels have to be navigated—and which is the character of the
route upon which this vessel plies—as the extreme breadth of the ship is
reduced by 25 to 30 per cent.

The nozzles of the tubes are worked from the deck, and the movements
of the vessel may thus be governed directly and independently of the
working of the engines; and also independently of the rudder, as,
though this might become damaged, and even rendered useless, the vessel
could be steered as usual by the proper management and working of the
movable noazles of the propeller tubes.

Although, in the case of the Seraing, the vessel which we bave illus.
trated—she being a vessel of very light draught —the nozzles are not sub-
merged (being entirely above the water line) ;—in war vessels, or in vessels
of deep draught, the nozzles would be submerged ; and, indeed, the whole
of the machinery and apparatus would be placed so far below the water
line as to be out of reach of shot.

Thus the hydraulic propeller, whilst it requires no greater draught of
water than paddle-wheels, has the great advantage over a screw propelled
ship of having the propelling tubes submerged and freed from the contin-
gencies to which a screw is liable, or, in the case of war vessels, of being
shot away or damaged by the enemy ; and, as an additional security, the
propeller-tubes might be placed within the body of the vessel, instead of
externally.

Although we have briefly referred to some of the advantages peculiar
to the hydraulic propeller, it cannot, on the other hand, be argued for it—
nor is it, we believe, intended to do so—that in point of economy of fuel
there is anything to be gained by its adoption. We look forward, how-

ever, with considerable interest to the purposed adoption of the principle
by the Admiralty for the propulsion and mancuvring of ships of war, and
hope to be able at some future day to give the results obtained from its
application. )

We may add that the vessel which we have illustrated and referred to
has been rnnning regularly between Seraing and Lidge since July of last
year, making seven double journeys each day. The distance between the
two places is about five miles, and the single journey is accomplished in
about thirty minutes, inclusive of four stoppages. We purpose giving, upon
another occasion, some formulo relative to, and results obtained from, ex-
periments recently made with this propeller.

A CRITICAL AND HISTORICAL REVIEW OF LOCOMOTIVE
ENGINEERING.
By J. J. BirCKEL.
(Continued from page 193.)

As we are unavoidably compelled to defer giving until next month the
second of our series of plates of types of locomotives, and accompanying
text devoted to that portion of our subject, we will now, in order to
make our task a8 complete as possible, proceed to supply such omissions
as may have occurred in the course of our labours from want of sufficient
data on points which are yet matter of disagreement among engineers,
and to correct one or two statements as to facts about which we had been
misinformed.

Prominently among the former items stands the question of the demsity
or of the relative volume of steam, which of late years has received all the
attention due to its importance, and of which we have barely made men-
tion in its proper place in our paper on the Boiler, in THE ARTIZAN of
January last; with this question we are now enabled to deal in a satis-
factory manner, throngh the courtesy of Drs. Rankine and Fairbairn, to
whose researches the scientific world are indebted for the better knowledge
they now possess of the subject of the density of steam.

Until the comparatively recent period of 1853, it was universally admitted,
with scarcely a dissentient voice, that the law of expansion of steam under
constant pressure was the same as that of a perfect gas, as defined by
Gay-Lussac; namely, that for equal increments of temperature there are
equal increments of volume at the rate of yiy of the volume of the
gas at the temperature of melting ice, for every degree centigrade; and
that, under constant temperature, the changes of volume and pressure were
in accordance with Mariotte’s (or Boyle’s) iaw, namely, that for a given
weight of gas, the product of pressure by volume remains constant for all
degrees of expansion. From a combination of these two laws, and with
the data furnished by Dumas, respecting the density of steam at the tem-
perature of boiling water, the general formula reproduced below has been
counstructed, by means of which all the tables of relative volume of steam
had hitherto been calculated, viz. :—

469 + T
p S 1
671 x P ®

where u is the relative volume (or the volume produced by one cubic foot
of water) of steam at the temperature T and of pressure P, and 1669 is
the volume of steam at the pressure of 14-71b. being that of the atmosphere.

The correctness of the tables thus computed, assuming the perfect gas
theory to be valid, was dependent upon the accuracy of the observations
on the correlation of temperature and pressure, and of the formule em-
bodying the same; and to ascertain and define this relation, a series of
experiments, on a large scale, were undertaken, in 1830, by Arago and
Dulong, which were extended to pressures of 24 atmospheres; and such
great care was bestowed upon them, thut Pambour, in his work on the
locomotive engine, says that « their results are entitled to the highest degree
of confidence.” The original formula, constructed by them to express that
relation, reads as follows, in its most convenient shape :—

®o= 1669 x 147
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where T° expresses the temperature in degrees centigrade, measured from
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the zero of melting ice, and P the pressure in kilogrammes upon the square
centimetre. Previous to their labours, however, Tredgold had constructed
a formula for temperatures below that of 212° which till now held the
reputation of being more accurate than any other, for pressures not
exceeding four atmospheres. It reads as follows: —

T2 = 850 P = 15 oo (3)

where T° is again the temperature in degrees centigrade, and P the pres-
sure in centimetres of mercury; and the more carefully constructed tables
were computed from the data furnished by Tredgold’s formula for the
pressures below four atmospheres, and from those furnished by Arago and
Dulong’s formula for the pressures above that named.

As early as 1886, however, Pambour showed, by plausible reasoning, and
proved by direct experiment, that the expansion of steam in a cylinder
does not take place exactly in accordance with Boyle’s law, which supposes
the gas to maintain its temperatnure unthanged; but that, at any point of
the expansion, the volume, temperature, and pressure are those of steam at
its maximum density, or otherwise of saturated steam; and he accordingly
constructed an empirical formula to define the relative volume of steam in
terms of the pressure only, the results of which, especially for the higher
preesures, agree in a remarkable manner with those obtained by later in-
vestigations, which must now be held to be the nearest embodiment of
truth that may be expected of human skill. His formula reads us follows :—

10000
e s I C)
1421 + 03312 p “

where u again represents the relative volume, and p the pressure in lbs.
per square inch. Pambour’s suggestions, however, do not appear to have
received the amount of consideration which they deserved, and the perfect
gas theory remaiued the basis of all calculations on the phenomenon of
expansion of steam, although it is recorded that at a later date other cir-
camstances had strengthened the suspicion that the results of this theory
showed too low densities, and consequently too large volumes, at a ratio
of error increasing with the increase of pressure, until the labours of
Mayer, Joule, and otbers placed the science of dynamics into a new phase
of ite history, by proving experimentally that Aeat and meckanical energy
are mutually convertible, or otherwise ; that heat requires for its produc-
tion, and produces by its disappearance, a certain amount of mechanical
work, ascertained by Dr. Joule to be equal to 772 foot-pounds for every
British unit of heat.

It is then that Dr. Rankine conceived the idea that the heat which
disappears, in the shape of latent heat, during the conversion of water
into steam, represents so mach mechanical work performed umpon the
change of molecular arrangement which has taken place; and from this
assumption (to us very natural indeed when the law above enunciated is
accepted as a truth), coupled with this other law, that the total heat con-
tained in a fluid, its pressure and its volume, are three quantities of which,
when two are known, the third is known also, he has constructed his
formula expressing the relation between heat and mechanical work, as
represented by the changes of volume and pressure during a given change
in the quantity of heat contained in a gas, which formula, when applied
to the determination of the density of steam, reads as follows :—

Vomod T e e (B)

LdP
ar
where V is the volume of 11b. (in weight) of steam, v the volume of 1 1b.

of water at the same temperature, J Joule’s mechanical equivalent of a
unit of heat (i.e. 772 foot-pounds), 4 the latent heat of evaporation in

» =

British units, and 'rg—‘l: the mechanical equivalent of so much water as
fills one cubic foot more in the vaporous than in the liquid state. In
order to find by means of this formula the relative volume of steam at
various temperatures, it is necessary, therefore, to have the numerical

values of % and of the quantity = :—l:, the best known values for which are

those deduced from the experiments of Regnault, on the specific heat of
water, the total heat of steam, and the relation of temperature and
pressure; which latter were instituted to correct the formula of Arago
and Dulong, slightly deficient for very high temperatures and pressures.
When these are introduced into the above formuln, it assumes the fol-
lowing shape:—

72k
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where u stands again for the relative volume ; P for pounds pressure per
equare foot; T for temperature in degrees Fahrenheit; 4 the latent heat

#-62'425(o+--

B
306 P ('«ﬁﬁ

of evthion at the given temperature which will be found in the table
on next page, and B and C are two constants, the values of which are:—

log. B = 343843, log. C = 5'59873.

It would undoubtedly be matter for satisfaciion to our readers, were we
to detail before thenr the considerations which have, step by step, led Dr.
Rankine to the relation expressed by formula (5), and it would no doubt
incline them to receive the results obtained by the same with a greater
amount of faith than the mere statement of a fuct can command; but as
that formula is an absolute embodiment of the laws of thermo-dynamics,
such an attempt would necessitate a complete exposition of those laws,
an exposition which it would here be impossible to emter npon, owing to
the magnitude of the subject, but for the study of which we refer the
reader to Dr. Rankine’s treatise “On Prime Movers,” where it is dealt
with in such manner as to enable every earnest student of a
moderate amount of mathematical knowledge to become familiar with the
same.

It is very natural in man—and we feel inclined to say also quite com-
petent—to look with an indifferent eye upon the deductions of any new
theory not yet verified by direct experiment or by the practice of a majority;
and such has been the case in the instance under comsideration. Dr.
Rankine’s first tables were published in 1885, but until now they have
not been received by the engineering world generally. as representing a
nearer embodiment of truth than the old ones; and volumes even have
been written by careless observers, and still more careless students, to prove
that the dynamical theory of heat, and the deductions drawn therefrom,
are utter fallacies.

Meanwhile, bowever, Dr. Fairbairn, conjointly with Mr. Tate, undertook
a series of experiments, the object of which was to measure ditectly the
specific volume of saturated steam ; and in order to satisfy the minds of
our readers that those experiments were conducted with every possible
care, and with such unmixed desire to ascertain the true state of facts as
entitle the results arrived at to our entire confidence, we give below a
short account of the mode of conducting them, together with a sketeh of
the apparatus which was used.

The method followed consisted in vaporising a known weight of water
in a large glass globe with a stem, of given capacity and devoid of air,
and observing the exact temperatare at which the whole of the water
was just vaporised ; then, knowing the weight, volume, and ture
of the steam, its density was easily calculated. The difficulty hitherto
had been to uscertain with sufficient accuracy the temperature at that
point when the whole of the water was vaporised, and when the steam
was still at its maximum temperaturc of saturation; but in these experi-
ments it has been overcome with great ingenuity by the use of what bas
been termed a saturation gauge, which may be illustrated as follows :—

In the adjoining cut (Fig. 1), suppose A and B to be two globes devoid
of air, connected by means of a bent tube containing mercury, and
immersed in a liquid bath to ensure -uniformity of temperature; let A
contain a certain quantity of water, and B double that quantity; and let
heat be applied to the liquid bath until the water gradually passes into
steam. The elastic force of the steam in each globe will increase with the

FIG:t.

temperature without in the least affecting the uniformity of level of the
mercury columns @ and , until the whole of the water in the .globe A has
been vaporised ; but when this has taken place, the pressure in the %::be
B will increase in the ratio of saturated steam, whilst that in the globe A
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increases only in the much smaller ratio of superheated steam, and the
mercury column a will rise, whilst & will full. The instant at which
the difference of level begins to take place, is the point at which
the whale. of the water in A is converted into steam, and the temperature
then noted is the maximum temperature of saturation. The density or
relative volume of steam may now be easily found as follows :—Let w be
the weight of the water vaporised in the globe A ; W the weight of the
water (at its temperature of maximwn density) which would occupy the
eame space in the globe A as the steam of weight w; let u be the specific
volume of that steam, then—

w

= w0

} In the adjoining wood cuts, Fig. 2 is an elevation, and Fig. 3 a section
of the apparatus used for pressures above that of the atmosphere. A is
the glass globe, about 51in. diameter, for the reception of the weighed
portion of water drawn out into a stem about 32in. long and §in. diameter ;
B is the copper boiler forming the steam bath in which the globe was
heated uniformly ; the copper boiler is prolonged by a strong glass tube o,
11in. diameter, hermetically sealed at the bottom and securely fixed to
the boiler by means of the stuffing box, #; this outer tube was steeped in
an oil bath C, made of blown glass, 20in. long, resting in a sand bath /,
which was supported on a tripod m m. The copper boiler was heated by a
spiral coil of jets of gas ¢ ¢, and the oil bath by means of a large wire
gauze lamp %, protected from draughts by a ring of sheet-iron %; and
the temperature thas obtained and distributed unmiformly through the
glasgs tube and steam bath was measured by a thermometer placed in each ;
a stop cock p was provided, shrough which the steam could be blown off,
and on the top of the boiler was placed a Schaeffer’s gauge for roughly
indieating the pressure. The two mercury columns, the outer in the tube
o0, and the inner in the globe stem i, separating the water in the steam
bath from that in the globe, form the saturation gauge.

A series of file marks were made upon the globe stem to denote various
capacities of the globe and stem, and the column levels were read off to a
hundreth of an inch by means of a cathetometer f, consisting of a small
telescope with sight wires sliding upon an iron stem divided into inches and
tenths, the sliding block carrying, at the same time, a vernier.

In order to make sure that the whole of the water introduced into the
globe stem be converted into steam, it was at once superheated and then
allowed to cool until the maximum temperature of saturation was reached,
a precautionary measure rendered necessary by the fact thata vapour near
the point of liquefaction has the power of retaining suspended,
in it a portion of the liquid in the shape of mist ; and that the attraction
between water and glass is such as to cause the latter to retain in contact
with it a film of water, at a temperature at which it would be vaporised
but for this power of attraction.

The results of the experiments thus conducted, and in which Regnault’s
tables were used for the exact determination of the pressures, invariably

showed greater densities and smaller volumes than are obtained by the
combination of the laws of Boyle and of Gay-Lussac; but we do not re-
produce the empirical formula constructed by Messrs. Fairbairn and Tate,
for the tabulation of their results, because it can be made use of only in
conjunction with a summary of the observations that had to be taken
during each individual experiment, which our space will not permit to
detail here. In order, however, to enable the reader to compare the
results of the various theories and experiments to which we have briefly
alluded, and in order, at the same time, to supply the practical want of a
correct series of relative volumes of steam, at various tewperatures and

.| pressares, we have embodied an abstract of these results in the uccom-

panying table. After a careful comparison of the results contained there-
in, it must be conceded that Dr. Fairbairn’s experiments, so far as they
have been carried, verify the conclusions arrived at by Dr. Rankine through
the thermo.dynamic theory ; and the slight differences of volume shown in
the two columns nnder consideration must be accounted for by the difficulty
of manipulation in experiments of so delicate a nature, and may, perhaps,
be looked for as much in Regnault’s experiments on the total and sensible
heat of steam, as in Fairbairn’s direct measurement of the relative volume
of steam. It is to be hoped that this latter series of experiments will
soon be extended to the higher pressures, as was originally intended.

TABLE OF RELATIVE VOLUMES WITH TEMPERATURES, PRESSURES, AND
LaTerT HEAT oF EvaporaTION.

Temperatures. Relative Volumes as given by
o o
persq.in. | Fabren- | Centi- | Perioet | 00 | o oakine. |Fairbaim.| " toar

heit. grade. Theory. .

1b. Deg. Deg. Units.
1016 194 80 2387  |iiiiennn| 23259 2320 9783
12'26 203 2 2006 |............|- 19514 1950 9720
1470 212 100 1608 1669 16455 1635 9657
17'53 221 105 14587 1403 1394-6 1380 959'3
20'80 230 110 1210 1211 11879 1170 9529
2454 239 116 1079 1047 1016:3 995 9465
2883 248 120 9372 911 8739 865 940'1
3371 267 125 8172 794 7547 736 935'6
3925 266 130 7108 892 6542 610 927°2
4549 275 135 619 608 5896 560 9208
5262 284 140 543 631 5017 485 9144

| 6040 293 145 474'6 466 436'5 428 9078
[ 89-21 302 150 419 410 3841 878 9012
79°03 311 156 302 362 8391 332 8949

. 8986 320 160 828 320 8006 8885
; 101'60 329 165 205 284 2672 8818
{ 115'10 338 170 20656 252 2381 ... 8752
| 129°80 347 175 2389 225 2129 8687
‘ 145°80 350 180 2116 201 1908 8622
163:30 385 185 1946 180 1715 ... 8556
18240 | 374 | 190 | 176 el 1548 818'8
2033 333 195 1599 | 1402 |......... 8423
225'9 392 200 1453 |.... 1264 8357

|

On the other hand, it cannot escape the reader’s eye how closely the
volumes obtained by Pawbour’s formula keep to those given by Rankine;
and, when we remember that the experiments upon which this formula
was based were made 25 years ago, probably with comparatively imperfect
means of observation, we cannot but pay a passing tribute of respect to
the penetrating mind from which it has proceeded; yet has it been almost
totally ignored, and especially so in France.

As for the importance of the subject, that cannot fail to force itselt
upon the reader’s mind wheu, upon comparing Rankine’s volumes with
those commonly in use, it is found that the difference, which amounts to
#5 of the whole volume at the temperature of 212°, goes steadily increas-
ing until it reaches the almost incredible amount of jth of the whole
volume at the temperature of 400°.

(To be continued.)
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l NEWCASTLE AND GATESHEAD WATEB SUPPLY.
| By D. D. Maix.

Newcastle has had its supply of water from varioue sources. Up to the
year 1693 the inhabitants appear to have been chiefly supplied from wells
and public fountains, communicating Ly means of conduits with the
springs in the neighbourhood. Leland, the autiquarian, who visited the
town in 1538, mentions three of these conduits for conveying fresh water
to the fountaina.

In 1647, it was discovered that the water which supplied one of the
fountains was “hurtfull and dangerous to be used for food and dressinge
of meat,” and was ordered by the Common Council to be cut off. Thep
the sinking of collieries drained several of the springs, and in 1671 the
scarcity was so great that an order of Common Coumncil was issued for
stopping the supply to all private taps. In 1693, one Cuthbert Dykes
erected an engine and works, at a cost of £3500, for supplying the town
from the River Tyne at Sandgate. But although these works continued
in operation many years, the water obtained there was never acceptable to
the inhabitants, who, in derision of the project, bestowed upon it the
name of the “ Folly.” In 1697, a scheme of a much more comprehensive
and satisfactory character was suggested by William Yarnold, an enter-
prising attorney from New Woodstock, in Oxfordshire, who came before
the Mayor and made a proposal for supplying the town with good and
wholesome water, which he proposed to convey from springs at a distance.
The Corporation readily granted him a lease for 800 years of all the
waste ground without the walls, but within the liberties of the town,
empowered him to erect cisterns for holding the water, which were to be
set on columns, and to construct any mill, waterhouse, wheel, or engine
for forcing the water into the cisterns; to break up the pavement of the
streets, and lay down pipes of lead or timber for the supply of water to
the inhabitants. For this privilege Yarncld was to pay the Corporation
13s. 4d. per annum, convey good and wholesome water to all parts of the
town where required, and allow the Mayor and Burgesses to cut and break
his pipes to obtain water in case of fire ; he was not to dig trenches in the
streets to catch the water of the * River of Tyne,” nor any of the springs
or streains of the Town Moor and Castle Leazes, or that supplied the water-
house of Cuthbert Dykes in Sandgate, or any other public pants, or
fountains, of the town. :

The site selected by Yarnold was about three miles north of Newcastle,
adjoining what is still called the * Waterworks Farm,” and it was
necessary that he should have parliamentary power to enable him to enter
upon the lund between that place and Newcastle. He accordingly applied
for and obtained an act in the tenth year of King William the Third
(1698-9) for that purpose. The supply was obtained from a spring ot
remarkably fine water, and conveyed to the town by means of elmwood
pipes. But it was soon found that the spring, though abundant in winter,
yiclded but a scanty supply in summer, and Yarunold, after contending
with the difficulties of lenkage and air locks, was at length obliged, in aid
of the supply from his own works, to rent the Folly Works of Cuthbert
Dykes at £40 a year. But the enterprise of Yarnold was not successful,
and he ultimately disposed of it and left the town. In 1739 occurred a
severe frost, whick lasted many weeks, and entirely stopped the supply
from Yarnold’s works, and so damaged the pipes and cisterns that it was n
considerable time before they could be again brought into working order.
The “ Folly” works suffered even more severely, and the proprietors,
rather than repair it, abandoned the concern in disgust. After this period
the proprietors of the waterworks obtained a lease of some valuable
springs near Heworth, which added considerably to the supply, and in
1805 still further improved it by sinking a shaft on the Town Moor, and
erecting & windmill to raise the water.

From these various sources the town continued to be supplied until the
year 1831, The service was limited to three days per week, and the total
quantity required was between 70,000 and 80,000 gallons per day for a popu-
lation of 54,991 in Newecastle, and 15,860 in Gateshead, being about a gallon
per head. But even that small quantity could not always be obtained.

The summer and autumn of 1831 had been remarkably dry, and had
been succeeded by a mild, open winter, during which the Asiatic cholera
for the first time made its appearance, and the Water Company’s reservoirs
were completely exhausted. In this emergency the company erected an
engine, and puinped water from the River Tyne, conveying it in carts to
their tenants. About 120 carts were employed in this way for six weeks.

In 1834, a new company obtained an Act of Parliament for supplying
the town entirely from the River Tyne. They erected a powerful pump-
ing engine, and laid down filter beds at Elswick, and, after purchasing the
old works, continued to supply the town chiefly with Tyne water until the
year 1845, By this latter company the consumption of water was greatly
' | extended, and in 1845 had reached 700,000 gallons per day for a populs-
tion of about 100,000, being about 7 gullons per head.
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In 1845, the present company was established, and having in their turn
purchased the existing works, continued to supply from them until their
own were completed in October, 1848.

The works of the present company were designed to supersede the
necessity of taking water from the River Tyne for the domestic use of the
inbabitants. With this object, large reservoirs were formed near Harlow
Hill, about 12 miles north-west of Newcastle, in which the water of the
‘Whittle Burn was to be impounded. The drainage area was about 4340
acres, the capacity of the reservoirs 215,000,000 gallons, and the pipe to
convey the water to Newcastle was 2ft. in diameter, and capable of con-
veying from 44 to 5 million gallons per day. The amount of rainfall in
the district was ascertained to be 24in. per annum, and it was assumed
that, as in a district of ordinary character, one-third of the rainfall finds
its way into the rivers; in a peculiar locality like Whittle Dean, where the
declivities were rapid, the ground impervious, and vegetation scanty, the
proportion of water which would be carried off by the natural channels of
the country could not be taken at less than one-half.

Twelve inches of rain from an area of 4340 acres would have produced
381 million gallons per day ; and as the consumption was then cnly 700,000
gallons per day,and the reservoirs were laid out to contain ten months’ supply,
it appeared to the promoters that the works were of sufficient magnitude
for many years to come, and that ample provision had been made against
the longest drought ever likely to happen. The works were finished and
brought into operation in October, 1818, and were found satficient until
the year 1830. The consumption had, in the mean time, increased to 1}
million gallons per day, and the number of persons supplied with water
from 10,275 in 1845 to 62,740 at the end of 1849. The reservoirs could
then, of course, hold only a supply for five months.

In the middle of February, 1850, a drought commenced which lasted
till the end of October, during which the reservoir went continually down,
and the company were obliged, before the end of the summer, to have re-
course to the old works, and pump down from the Tyne in aid of the
supply from the reservoirs. It was found that instead of the rain fall
being 24in., that year it was only 17-68in., and instead of the available
quantity being 12in,, the water actuully impounded only amounted to
64in. %ut it was also discovered that the rain available for water works
falls almost entirely in the winter months, and that to take full advantage
of the collecting ground the reservoirs shquld be of such magnitude as to
jmpound all that falls, it being unsafe to depend on summer rains, which,
unless they are heavy and continued, are quickly absorbed by the land.
After very dry weather, it is not unusual for rain to fall to the depth of
an inck, and none find its way to the reservoirs. If the reservoirs are not
filled between November and February there is not much certainty after-
ward. But in a district like this, where the rainfall is so limited, and
droughts extending to six and eight months are of frequent occurrence,
even great reservoir storage is not altogether to be relied upon. In the
experience of the Company there have been seasons in which the reser-
voirs have not been filled in the winter—one in particular deserves to be
mentioned, that of 1857. From the 1st of December, 1857, to 1st May,
1858, only 3-08 inches of rain fell, and the reservoirs being pretty well run
down at the end of the summer and not filled in the succeeding winter, the
Company had to meet the spring and sumwmer of 1858 with an almost
empty exchequer.

The river I'yne has necessarily been the great resource in such seasons
of drought. The present Company, although their works were constructed
with a view to be independent of obtaining any portion of the supply
from the Tyne, have preserved the power of resorting to it in case of
necessity, a clause being inserted in their Acts of Parliament to enable
them to do so with the concurrence of the Town Council. But the pre-
judice against the use of Tyne water is very great, nor is it difficult to
account for it. It has either been resorted to in cases of great emergency,
when little care could be taken to render it pure, or it has been taken at
an objectionable place within the tidal influence. 1In 1831, when cholera
was raging in the town, the Tyne water was lifted into carts, and, without
any attempt at filtration, conveyed to the inhabitants. In 1850, and also
in 1853, when cholera was ence more amongst us, it was pumped at
Elswick, beyond which the tide flows four or five miles.

The Tyne water is the softest in the district, and the chief objection to
it arises from the stain of peat which it contracts from the moors in times
of heavy rains. Whether this stain could be effectually removed by filtra-
tion, or by storing the water in large reservoirs, where it would bleach by
exposure, has not been ascertained.

The present Company, several years ago, removed their pumping station
on the Tyne, Newburn, beyoud the flow of the tide; bat they have also
gone to great expense to supply the town independently of Tyne water.
The original capital of £200,000 has been more than doubled, the reservoir
storage has been increased from 215 to 530 million gallons, and the drain-
age area from 434C to 17,300 acres, and in the last Session power was ob-
tained to construct a large itnpounding reservoir, which will contain 500
or 600 millions more, gaugings having been previously taken, which show

that in ordinary years a much larger quantity even than that can be ob-
tained from the Cimpcny'l present streamns, if safficient reservoir storage
wera provided. But it bas been fonnd in this town, as in others, that a
great quantity of water is needlessly wasted, and, in order to prevent a
state of things which, while it brings no benefit to the public, inflicts
grievous loes on the Company, very stringent powers for preventing waste,
and regulating tenants’ fittings, have been obtained by their recent Act.

In some towns the consumption has, by the adoption of such measures,
been reduced as low as 15 gallons per head.

1f this Company could limit the supply to even 20 gallons per head, or
about 100 gallons per house per day, which is certainly ample for all legi-
timate consamption, the quantity of water at present brought to the town
would be sufficient for 250,000 people, and the present works would require
no addition for many years to cowe.

When the Company commenced operations in 1845, the quantity con-
sumed was 700,000 gallons per day, and the system of supply intermittent
and irregular ; but in their first Act of Parliament they voluntarily bound
themseives to give constant service nud unlimited supply. At that time
the lowest rate for water was 10s. per annum, a scale of charge which pro-
hibited the poor from having it in their houses at all ; and the custom was
to carry it from the street pante, or fountains, where it was retailed at a
farthing per skeel of 3 gallons. By the present Company these pants were
gradually abolished, the charge to a poor person, occupying a single room,
was fixed at 5s. per annum ; and where houses were let in several tenements,
which is the case to a very great extent in this town, and the tenants
could be supplied at one common tap, the Company was at the entire ex-
pense of the exterior and interior pipes and fittings. By these measures
the snpply became greatly extended, and the Company may now be said to
supply the whole population where their pipes are laid.

The united population of Newcastle and Gateshead, and of the adjacent
villages, supplied by the Company, is about 165,000, and the gross daily
supply is about 4,700,000 gallons.

The total daily consumption is, therefore, about 28 gallons per head,
one-fourth of which is consumed by railways and manufactories, and for
trade purposes generally, leaving 21 gallons per head for domestic con-
sumption.

In 1854 the water of the different streams diverted into the Company’s
reservoirs, and used for the supply of the town, was tested for hardness
by Dr. Smith, of Manchester, with the following results :—Whittle Burn,
11'7 degrees; River Pont, 157 ; ditto in flood, 4'6; Fair Spring, 17°0;
Moot Law Burn, 16'2; Hallowell Spring, 18:0 ; Hallington East Burn,
14-5; Hallington North Burn, 155 ; Small Burn, 12:5; River Tyne at
Newburn, 87 ; in the reservoirs, 132 ; in Newcastle, 12'9 degrees.

Dr. Smith says,  These waters are all remarkably clear and free from
any impurity, with the exception of the lime and magnesia constituting
hardness.”

The water has also been analysed by different analytical chemists, and
found to be composed of the following ingredients :—

Dr. Smith, _Dr. Letheby,
March, 1864.  February, 1863.
Carbonate of lime and magnesia......... 6564 13-01

Sulphate of lime .... 613 465
Alkaline chloride ............ 423 163
Oxide of iron and silica ... .. 81 ‘83
Organic matter.............o veevevniniennns 238 1-21
Total solid contents in grains per . .
imperial gallon................... } 2009 2133

Dr. Letheby says, “ The water is clear, colourless, and sparkling, of good
flavour. Its hardness is rather great, amounting to 20 degrees of Clark’s
scale ; and of these 6 were permanent. It has no action whatever on lead,
and excepting that it is rather hard, it is a good water for domestic use.”

The Tyne water has also been analysed, and shows the following in-
gredients : —

Dr, Letheby, 'Dr. Richard- Mr. Pattinson,

February, 1863, son, May, 1863. January, 1863.
Carbonate of lime and magnesia 4 3:06 460
Sulphate of lime..... .occoeueenas 2:49 1-22 ‘82
Alkaline chloride vee 1022 87 165
Oxide of iron and silica......... 041 50 68
Organic matter .................. 139 263 2-05.

Total solid contents in grains ' " y

per imperial gallon ......... } 960 828 y60

Of the Tyne water Dr. Letheby says, “ It is a remarkably soft water,.
with a slightly brownish tint from humus or peat, It contains only 96
grains of solid matter in the gallon, and its hardness is only 7 degrees of
Clark’s scale. This is only half the degree of hardness of the London
supply, and of this 4 degrees were removed by boiling for a quarter of sn
hour. I ascertained that the water was entirely without action on lead.
It is a good water for manufacturing and domestic use.”
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. Dr. Richardson says, “ Our examination of the water from the River
Tyne proves that, whea taken from such a locality as Newburn, itis perfectly
suited to the requirements of this district.”

It only remains to mention the system of supply.

The Reservoirs at Whittle Dean are 360ft. above high water mark of
the Tyne at Newcastle, but, on account of the friction along the 12 miles
of main pipe, the water does not reach by gravitation the houses in the
higher parts of the town.

About one-fifth of the whole supply has to be pumped to these high
districts, and for that purpose the company have a 50-horse engine at
Benwell Reservoir, whence the water is forced to a reservoir at Benwell
Bank top, 400ft. above high water mark, which commands the most

.elevated houses in the town and suburbs.

"THE RAILWAYS AND LOCOMOTIVES OF THE DISTRICTS
ADJOINING THE RIVERS TYNE, WEAR, AND TEES.

By Joux F. ToNE.

The Author stated in his Paper that the early tramroads seldom ex-
ceeded two or three miles in length. They were in use about 260 years
ago, and were constructed mostly of oak and beech timber; and cf this
last extensive woods are in existence in the upper portions of the county
of Nortbumberland, planted apparently about 120 years ago, up to which
period the demand for timber for these tramroads had not entirely ceased.

Wooden tramroads were in general use till about 1780, although cast
iron rails were first used about 1770 ; but up to this time the use of cast
iron rails still continues in some of the older private railways, These,
however, are now almost always replaced with wrought iron as they are
worn out, and may soon become matters of history. i

The conversion of the wooden tramroads into iron ones was the first
great step in the improvement of railways which (sfter the introduction
of wrought iron rails, in 1820) assumed their present shape, so far as the
general principles of construction were coneerned.

The railway system has been carried to a great extent in these districts;
and so completely has the country been intersected with railways, public
and private, that, on an area of about 666 square miles, comprised in the
northern coal-field, there are only 122 square miles, or about one-fifth of
the whole, at a greater distance than one mile, and only 221 square miles,
or one-third of the whole, at a greater distance than half a mile from a
railway, public or private.

The total length of the private railways in the entire district is 287
miles, and of the public railways constructed for the more immediate
service of the district, exclusive of main lines, 387 miles—making together
674 miles.

The complete reticulation of the district, by means of these railways,
will be understood from the circumstance that within the actual limits of
the coal-field itself, comprisiug about 666 square miles, there are (inclad-
ing all lines general and local) 609 miles of railway, being nearly 1 mile
of railway for each square mile of surface of the northern coal-field, in
addition to the 1300 miles of undergronnd railway, as estimated by
Messrs. Wood and Taylor.

Previous to the introduction of tramroads, the old pack horse conveyed
3 cwt. at 3 miles per hour, and travelled on an average about 8 miles with
his load.

The cost of this mode of conveyance was about 1}d. per cwt. per mile,
or 2s. 6d. per ton per mile.

The introduction of macadamised roads increased the horse load from
3 cwt. to 18 cwt., and with the same mileage perforined, the 2s. 6d. was
reduced to 8}d. per ton per mile.

On the early wooden tramroads a horse averaged a load of 2 tons,
further reducing the cost of haulage to 33d. per ton per mile.

The immediate cost of actual haulage on private railways, exclusive of
interest on capital and waggons, as before, in cases wherein horses, in-
clines, and fixed engines are intermixed, as circumstances require, and
with guantities varying from 80,000 to 160,000 tons per annum, is found
to amounnt to about *7d. per ton per mile. '

The cost by leading with a locomotive engine, cesting 38s. per day, and
with a load of 126 tons net on the ordinary local railways of the North
of England, and in gradients reaching up to 1 in 100, travelling with a
load about 35 miles per day, exclusive also of interest of engine and rail-
way, and of waggons, as before, amounts to about *11d. per ton per mile.

And on first-class gradients, and under most favourable circumstances,
with loads of 350 tons, a mileage of 60 payable miles, at a cost of 48s.
per day, this haulage may possibly be reduced to ‘03d. per ton per mile;
but this ean but rarely be maintained in actual working.

Taking even ‘1 of a penny as being the cost of the mechanical effect
required to lead a ton of conls on a railway by locomotives we have re-
duced the cost to y3; part of that by pack horses, and to ;% part of the
cost of wooden tramroads.

In order, however, more fully to estimate the relative commercial value

of the different modo of haulage, as practised in these northern coal-fields,
it will be necessary to include the olher elements of expense, such as in-
terest of capital, maintenance, and the cost of different descriptions of rail-
way required in each case, and to compare the entire cost of the locomotive
system with that of the fixed engines and inclines, as practised extensively
in these districts.

1st. By horses, fixed engines, and inclines, intermixed with traffics,
varying from 80,000 to 160,000 tons per annum, including waggons,
maintenance, and renewals (and with interest on cost of line ut £1500 per
mile). The total expense of leading coals is found to amount to an average
of 1'1d. per ton per mile. This is exclusive of cost of land, or of the way
leaves paid in lieu thereof.

2nd. By fixed engines and inclines, without horse-power, this expense
including, as before, with a yearly traffic up to 400,000 tons, and a distance
up to 7 miles, the total cost amounts to ‘54d. per ton per mile.

The particulars of this mode of leading are as follows, viz. :—Engines,
inclines, and maintenance of way, in all “43d. per ton per mile; interesc
on cost of railways and plaut, 5 per cent per anuum, waggon rates and
contingencies, exclusive of land, ‘11d. per ton per mile—making, as above,
*54d. per ton per mile.

By locomotives, and on railways of improved construction, including,
as before, this cost with loads of about 126 tons, and with gradients up
1 in 100, amounts, on an average of railways, to “44d. per ton per mile;
viz., the cost of maintaining and working a heavy locomotive engine,
including repair, coke, water, stores, wages, &c., amounts in one year, on
an average, to £600. To this must be added interest on capital, viz., £2300
at 5 per cent., £115; making the gross cost of an engine per annum £715,
or say £720 per annum.

But to maintain three engines in working order on a railway, four must
be ket ; and this reduces the available number of working days to 234
throughout tbe year, costing 61s. for every day an engine works on the
line, and travelling 35 payable miles with a load of about 120 to 130 tons,
gives the locomotive power in conveyance of minerals, at the rate of about
12 to 13 miles per hour, the sum of -17d. per ton per mile.

To this must be added the cost of waggons, and interest thereon, amount-
ing to *125d. per ton per mile; add interest, maintenance, and renewals
of way, rates, &c.,, amounting in all to -222d. per ton per mile, on a lead
of 800,000 tons, making the cost of leading by locomotive power with full
employment, *517d. per ton per mile.

Thus it will be seen that the locomotive system, although capable of
carrying a much greater mineral traffic, is not, on the whole, more econo-
mical than fixed engines and inclines, as now used in this district, unless
in large traffic ; indeed, where the traffic does not exceed 400,000 toms,
and unless the gradients are better than 1 in 100, the fixed engine bas
the advantage ; with gradients of 1 in 70 the two systems would be about
on a par as regards expense. As the gradients improve or deteriorate, the
locomotive gains or loses respectively, and at a million tons has a superiority.

The history of the rise and progress of the manufacture of locomotive
engines especially connects itself with Newcastle-on-Tyne. The large
manufactories of Messrs. Stephenson and Hawthorn bave for many years
been, and continue to be, of the highest repute.

In 1825, Messrs. Stephenson turned out the first locomotive on the
Stockton and Darlington Railway, and, in 1829, completed the Rocket.

It is a remarkable circumstance that, notwithstanding the lapse of 34
years, during which the manufacture of locomotives has increased at a
rate almost withont precedent in similar matters, yet, in the general prin-
ciples of mechanical construction, the present most improved locomotive
remains very closely analogous to the Rocket.

The leading features of the Rocket were as follows :—Cylinder, diameter
8in. ; stroke, 14in.; driving wheels, 4ft. 8in.; trailing wheels, 2ft. 10in. ;
heating surface, 144 square feet; weight of engine, 4% tons; weight of
tender, 3} tons; horse-power, 40; evaporating power, 1824 cubic feet
water per hour; coke per cubic foot water evaporated, 11°71bs. ; maximum
speed, 29 miles an hour; average speed, 13'8.

In the largest narrow gauge engines, now constructed, the heating sur-
face has been increased from 144 to 1620 square feet; the weight of an.
engine from 4} to 38 tons; the horse-power from 40 to 1300.

Since the commencement of the manufacture of locomotives, about 2400
have been turned out by the manufacturers of Newcastle, and upwards of
900 of these have been sent abroad. Taking an average cost of £2000
from the commencement to this time, the gross value of the exported
locomotives from Newcastle amounts to £1,800,000; adding those manu-
factured for use in Great Britain and Ireland at £1500 would give a
further sum of £2,700,000 ; making the gross value of the locomotives
from Newecastle to amount in all, since the commencement of the manufac-
ture, to £4,600,000. Of the £4,500,000 nearly one-balf is represented by
material purchased by the manufacturers in various stages of completion ;
thus, work to the vaiue of upwards of £2,000,000 has been furnished, by
the manuofacturers of Nencastle, to the other branches of industry con-
nected with their trade.
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EXTRACTS FROM PAPERS READ ON RIFLE ORDNANCE.

Mr. George Richards read a paper on this subject, which was illnstrated by
diagrams, representing the square-bored rifle gun and the round bored rail gun,
of which t‘l:‘eosa r treated.

Various ifications of the bores were shown, such as substituting portions
of circles for the angles or corners for preventing the risk of initial fracture, &c.
(a quality inherent in the rifle principle generally). He adduced the authority of
many eminent experimentalists as t0 the force exerted by the gases genel by
gunpowder with its sy ‘“abeolute velocity”’ of expansion, and to the fact
of its preesure in all directions in an equal degree ; and that, as a natural conse-
quence, the greater the surface presented to it on any side the more in that direc-
tion would be felt (or obtained) an increased momentum. Hence the necessity
of presenting a greater surface to the propelling gases to gain more velocity for
projectiles, as well as to cause less bursting strain to be inflicted upon the bore of
the gun, of all of which he gave illustrations by figures, and showed important
considerations why this principle should be followed out in the construction of

guns.

He stated that the purpose of the square bored gun was to give greater inital
velocity to the projeotiles than was attainable by any plan yet proposed, inasmuch
as the area of the square bore was at least twenty per cent. more than that of
the circular bore containing a shot of the same diameter, thereby exposing (by
using a wad or sabot) a greater surface to the imicot of the ignited powder.

The invention embraced two principles:—In the first place, the square-bore
gun gave at least twenty per cent. more initial velocity than the round bore of
the same diameter; and secondly, the method of obtaining increased velocity to
any extent was by means of projections or rails on the interior of the sarface of
the round-bore gun, on which the projectile runs or slides, there being in them
the nq amount of twist to give the shot the rifle motion.

In both cases the sabots would be used to act as air-tight pistons, but might
be dispensed with by using wedge-like shoulders on the periphery of the shot to
fill up the angular spaces of the bore, and also to Five the projectile the piston-
like qualities sought to be obtained. This principle of presenting an increased
surtace to the propelling force of the gas, was considered to admit of an extra
power, in aid of velocity, of about 15 tons for every additional square inch so
obtained. Those forms of bore would admit of shot whose transverse section,
might be square, hexagonal, octagonal, cylindrical, spherical, or other polygoual,
or geometrical forms of areas.

In addition, Mr. Richards showed a method of loading heavy ordnance (ap-
plicable to sea service) by roeans of a loading rod. The method of loading the
gun was by means of the rod passing through a perforation in the broech of the

u, and thence to the muazle.. The cartr‘:gge used was also made with a per-

oration, through which the loodmf rod tga-es The loading rod was quickly
attached to the base of the projectile at the muuzle of the gun. The charge was

uickly drawn into the chamber of the piece and di: ted in readi for

ring, and the breech was then closed by a simple apparatus. The object of
this method of loading, is to acquire the advantages of the breech-loader, and to
retain the strength of the muszle loader. The ports, or embrasures, could be
closed during the operation of loading, and the men at quarters thereby pro-
tected from the enemy’s fire.

ABSTRACT HISTORY AND DEVELOPMENT OF THE ENGINEERING
:}Iﬁ%llg‘ACTURES OF THE TYNE AND NEIGHBOURING DIS.

By Psrcy Westaacort, M. Ixst. C.E,, AxD J. F. SpENCER, M. INst. M.E.

The north-eastefn districts of the United Kingdom, long pre-eminent for
mining operations in coal, and wore latterly ironstone, have also been gradually
rising into importance as the zeat of mcst extensive engineering manufactories.

The unlimited supply of coal, an intelligent, hard.working, and enterprising

tion, together with the engineering necessities of such a large mining
district, and the advantage convenient seaports have combined to create a large
and increasing demand for all classes of en%-ineering manunfactures.

As early as the year 1747 the Gateshead Iron Works were commenced, and the

resent proprietors, Messrs. Hawks, Crawshay, and Co., have now one of the
f’ t engineering establishinents on the Tyne.

n 1793, millwright work was undertaken at Chester-le-street, paper, lead, corn,
and other mills being constructed and supplied to all parts of Kngland, Scotland,
Ireland, and abroad ; in 1826, a large foundr{ business was added.

In 1809, the Walker Irom Works, owned by Messrs. Losh, Wilson, and Bell,
were commenced, and, as in the two establishments previously mentioned, the
variety and extent of enginecering work rapidly increased, as the demand arose
for an improved class of inachinery and motive power.

Mr. Losh, the late senior partner of the firm, is well known in connection
with the introduction of wrought iron railway wheels, an improvement that has
materially tended to perfect the efficiency of the rolling stock. The manufacture
of Losh’s patent wheels was at one time a very large and important branch of
the Walker Iron Works. . -

It may be interesting to notice, at the early date of 1784, the erection on the
Tyne of one of Watt's steam engines, for the owners of Walker Colliery, by
Boulton and Watt. Mr. Losh purchased this engine in 1805 for the Walker
Alkali Company, and it may Iet be seen working daily at Walker, with its
wooden beamn and bed plate, and sun and planet crank motion.

In 1817, Mr. Robert Hawthorn, the present senior partner of Messrs. R. and
W. Hawthorn, established the Forth Bank Engine Works, receiving as a ner
his brother William, in 1820, Tbe increase from 8 men in 1817, to nearly 1000
in 1862, indicates very forcibly the progression of this well known establishment.
(See Table A appendix.) . .

In 1830, Mr. T. D. Marshall, of South Shields, commenced the building of
steam tuge and fitting them witl’\ machinery.

In 1838, the Hartlepool Iron Works were established by Measrs. Thomas
Richardson and Sons; these works are now of considerable magnitude.

In 1844, the Tees Engine Works, now owned by Gilkes, Wilson, and Co., were
established for the manufacture of large iron bridges and similar constructions,
locomotives, marine and stationary steam engines, and foundry work.

In 1847, the Elswick Engine Works were commenoced, with about 200 men,
and, although then only engaged in the manufactare of hydraulic and general
machinery, there has been: a later period when, with the manufacture of the
Armstrong guns (1858), the number of hands employed has amounted to
upwards of 4000,

In 1847, Mr. Renoldson, of South Shields, established shops for the construc-
tion of engines and boilers for tug steamboats.

As the increasing cial interests of this try, and the improvements
matured in steam power, gave a fresh impetus to enginesring manufacturers, the
undoubted advantages and facilities of this district were appreciated and availed
of by Messrs. Palmer Brothers in 1852, Messrs. Morrison and Co. in 1853,
Messrs. Thompson in 1856, and Mr. David Joy, of Middlesboro’, in 1862.

In referring briefly to the progress and present condition of the engineering
manufacturers of the Tyne and neighbouring districts, it will be necessary to
classify them under the following heads : —

1. General machine and mill work.

2. Stationary and steam engineering.

3. Locomotives.

4. Marine engineering.

5. Hydraulic machinery. .

8. Iron bridges, viaducts, lighthouses, &c.

1. GexBraL MacHINE AND M1rt WoRK.

During the past 118 years, the followinf firms have contributed largely to the
supply of first-class machine and mill work of all descriptions:—Messrs.
Hawks, Crawshay, and Co., of Gateshead Iron Works; Thomas Murray and Co.,
Chester-le-street ; Losh, Wilson, and Bell, Walker Iron Works; R. and W,
Hawthorn, Forth Bank Engine Works; R. Stephenson and Co., South-street
Engine Works ; Thomas Richardson and Co., Hartlepool Iron Works; Gilkes,
Wi‘fson, and Co., Tees Engine Works; W. G. Armstrong and Co., Elswick
Engine Works ; Morrison and Co., Ouseburn Engine Works ; Thompson and Co.,
Spring Gardens Engine Works. With reference to the magnitude of the work
undertaken by some of the above firms, it may be stated of Messrs. Crawshay
and Co., Losh, Wilson, and Bell, Thomas Murray and Co., W. G. Armstrong
and Co., and Morrison and Co., that single castings have been supplied from 46
tons downwards, and there are capabilities for turning out single castings of
even 60 tons.

As every description of paper, corn, lead, and other mills have been extensively
construoted, it is impossible to refer to them in detail ; but the erection of a selt-
acting crane for delivering ballast at St. Anthony’s Quay, by Messrs. R. and W.
Hawthorn, at the early date of 1820, is worthy of notice.

2. STATIONARY STEAM ENGINEERIXG.

Steam power was first practically utilised in mining operations, and its applica-
tion was early introduced in the North-Eastern mining districts by several of
the engineering firms before referred to ; and the fact that the wants of a large
mining district were almost exclusively supplied with steam gower by local
talent, and capital, is a satisfactory proof that there were the right men, at the
E'ght time, to aid by their engineering experience the resources and trade of the

istrict.

Among the engineering specialities of this district may be mentioned many
large winding and blowing engines. Messrs. Hawks, Crawshay, and Co. have
cast and hored cylinders of 108in. diameter for this class of engines.

In 1822, Messrs. R. and W. Hawthorn first applied steam to drive their lathes,
and in 1824 they constructed a 50 horse-power engine for the Plate Glass Works
of Messrs. Cookson and Cuthbert ; and this engine is still doing efficient duty.
At this period the same firm also fitted a self-acting steam crane, for delivering
ballast at Hebburn Quay, on the Tyne.

Several of the firms previonsly mentioned have extensively supplied steam
cranes of various powers; Messrs. Thompson and Co. alone having made
upwards of 200.

Meesrs. Morrison and: Co. are noted for their large steam hammers. several of
which they have supplied to the Government, the Elswick Engine Works,
aad other establishments ; and they have themn in their own works. of 16
to 20 tons weight, together with 2 steam cranes capable of lifting 50 tous each.

Although not quite finished, yet, on t of its ive magnitude, it is
of some interest to note here that Messrs. Morrison and Co. are now en,
in completing a monster steam hammer for the Russian Government. |
forging for the hammer piston is 40 tons, and the enlarged part of the same is
8ft. 6in. diameter, finished sise. The total weight of this hammer, when com-
pleted, will be about 550 tons, the bed alone being 240 tous, and will be cast in
three pieces in its final resting place; it is believed this will be by far the
1 t steam hammer in the world.

e application of steam power to underground haulage has been suocessfully
introduced by Messrs. Thomas Murray and Co., of Chester-le-street, the steam
being conveyed to engines underground from boilers above the surface.

A model of this application of steam power in Hetton Collicry was exhibited
at the meeting ; in this case there are a R;u of 18in. cylinders, and 3ft. stroke,
working four drums, all on separate shafts, for drawing on a plane and incline.

Messrs. Murray and Co. have lately erectod two 200 horse-power condensing
enﬁinee for winding at Ryhope New Winning ; the cylinders are 68in., diamater
and 7ft. stroke; these engines can deliver 2000 tons per day from a depth of 300
fathoms. The same firm also erected at North Seaton a winding and pumping
gmgil{;a cylinder, 60in. diameter, and 7ft. stroke, fitted with the first hollow plate
iron beam,
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Messrs. Losh, Wilson, and Bell were early in the field in the construction of
steam engines for mills, collieries, and iron works. This firm have erected
alarge pumping engine, about 30 years ago, for Friar’s Goose ; also, at later dates,
a large pumping engine for the North Seaton Colliery—diameter of cylinder, 76in.,
and 8ft. stroke; 60in. double cylinder high pressure engines for the Burradon
Colliery, and many engines for blast farnaces and winding, having steam cylinders
of 88, 40, and 42n. diameter.

At the present time this firm is Jargely engaged in the manufacture of surface
condensers for mill and other steam engines, in connection with Mr. J. F'. Spencer,
the patentee of certain improvements in their application to existing and new
-engines.

his ehort and limited notice of such an important subject as the development
of stationary steam engineering, can only serve to indicate in a very limited de-
gree the engineering capabilities of the district.

8. LocoMOTIVE ENGINEERING.

To this district belongs the undoubted honour of being the birthplace of the
locomotive, and this fact must ever be recorded, when the names of Trevethick
and Stephenson appear on the page of history.

In a paper written expressly to record the contribution of the north-east of
England to the engineering talent of the country, it would be simply unjust to
forget, in the now almost world-wide extension of locomotive mauufacture, the
Stephenson “ Rocket ” of 1829, or the Hawthorn “ Comet ” of 1835. The latter
engine, which was used at the opening of the Newcastle and Carlisle Railway,
%:,n sktill be seen in daily work at the saw mills of the Forth Bank Engine

orks.

In Table C, in the appendix, will be seen the number of locomotives and
tenders manufactured by the several local firms; and it will be sufficient here to
state, generally, that during the past 34 years upwards of 2400 locomotives have
been constructed by R. Stephenson and Co., R. and W. Hawthorn, Gilkes,
Wilson, and Co., and Sir W. G. Armstrong and Co.

In the above number are included all the known varieties of the locomotive,
from the comparatively small tank engine to those magnificent imens, con-
structed by Messrs. R. Stephenson and Co., for the late Viceroy of Egypt (photo-
graphs of these engines were exhibited).

4. Marixe EXGINEERING.

It would display an unwarrantable indifference to the birth and progress of
great improvements, if reference was not made to the first practical application
of steam power on the Tyne for towing purposes, more especially s tﬁe date of
suchslppllmtion was almost coeval with Henry Bell’s “Comet,” on the Clyde,
in 1812.

It is also of interest, in an engineering point of view, to place on record the
names of those local firms who were the earliest in the field in making and fit-
ting the first steam engines for Tyne tugs.

In 1814, the first steam tug, the “ Perseverance,” was fitted and started on the
Tyne, there being at that time only 17 steamboats in existence ; and Table B, in
the appendix, gives the particulars of the introduction of steam for towing pur-
poses on the Tyne, from 1814 to June, 1822 in this table it will be seen that
the now existing firms of R. and W. Hawthorn firstly, and Hawks and Co.
sec:i)ndly, made and fitted steam engines for tugs as early as the years 1820
and 1821.

This reference to the beginning of steam navigation, and manufacture of
marine engines on the Tyne, is the more important from the well known fact
that almost all the ports of the United Kingdom, as well as those of foreign
countries, have to the present day come to the Tyne for their steam tugs. From
this fact it may be fairly assumed that the Tyne engineers have from the first
supplied a most important want in a manner that has defied competition; and
even now it is difficult to suggest any important improvement in the class of
engine that has been working in these tugs during the past 40 years.

Some additional force is given to the last statements by the fact that, at the
present time, there are upwards of 250 of what may be aptly termed *native
steam tugs” employed on tho Tyne, besides nearly 100 more in the ports of
Sunderland, Stockton, Middlesborough, and Hartlepool ; and the engines in all
these are almost identical in type with those fitted 1n 1820.

Among the evident causes for the rapid extension of marine engine con-
struction in the ports of this district are the early introduction of steam power
for towing purposes, and, more lately, the increasing substitution of steam for
sails, in the coal curryins trade, leading to the introduction of screw colliers;
these may be fairly considered, with respect to this district, as native productions,
and, farther, they have proved stepping stones to the construction of the higher
classes, and larger powers, of marine engines.

As before stated, Messrs. R. and W. Hawthorn were the first of the now ex-
isting firms to make engines for steamboats; and during the past 10 years
especially they have been extensively engaged in fitting marine engines, both
paddle and screw, up to 2560 horse-power. In 1869 they applied most success-
fully to the Framkfort, 100 horse-power, of Liverpool, Mr. J. F. Spencer’s
system of surface condensation, and they have, more lately, applied the same
arrangement with equal success to a pair of 140 horse-power screw engines they
made and fitted into the London, for the Cadiz trade; the economy of fuel being
considerable.

The same firm have also supplied Her Majesty’s Government with 150 horse-
power horizontal screw engines for H.M.S. Shearwater ; these engines are fitted
with separate expansion valves, worked by a second link.

Messrs. Hawks, Crawshay, and Co. have constructed several pairs of marine
engines, paddle and screw, for river and sea service, and they date the commence-
ment of this class of work as early as 1821,

In 1830, Mr. T. D. Marshall, of South Shields, commenced building and fitting

steam tugs, and out of the 600 engines this firm have made since that date, up.
wards of 300 have been fitted in steam tugs, Marshall’s steam tugs being well
known in every port. The present firm of Marshall Brothers ave still largely
engaged in the construction of paddle and screw enginea.

The names of Renoldson, Almond, and Kepple are also well known as pro-
ducers.of steam tug engines on a large scale; and it may be safely stated that
upwards of 1000 tug engines have been made and fitted on the Tyne.

Messrs. Thomas Richardson and Co., of Hartlepool, have paid much attention
to marine engineering, and are now engaged in perfecting improvements
therein. The extent of their establishment can be seen by reference to Table C,
in the appendix.

Messrs. R. Stephenson and Co. have employed a large portion of their exten-
sive establishme:it in the construction of marine engines; and, in addition to a
long list of engines fitted, of various sizes, they put on board a Sardinian
frigate a pair of 250 horse-power horizontal screw engines for the Sardinian
Government.

In 1852, Messrs. Palmer Brothers established the Jarrow Engine Works,
where have been manufactured, and fitted on board, a considerable number of
marine engines, paddle and screw, and some of them of large power, having 90
and 80in. cylinders.

During the past 18 months this firm has introduced surface condensation into
several pairs of engines, adopting an American J)lnn for jointing the tubes.
These engines are reported satisfactory for duty and economy of fuel, and there
are several pairs in hand on the same plan, having 68 and 60in. cylinders.

Of the latest and most successful of this firm’s engines may be mentioned
those of the Georgia, having 60in. cylinders, giving a high speed and small con-
sumption of fuel.

Messrs. Morrison and Co., of the Ouseburn Engine Works, have given much
attention to the construction of marine engiues, vp to 250 horse-power, and
have applied Hall’s surface condensers, separate expansion gear, and steam
jackets with much success. The mail steamship duckland, with the improved
engines referred to of 160 horse-power, has proved on her trial and economical
and successful ship.

Messrs. Thompson and Co., of the Spring Gardens’ Engine Works, have,
especially since 1866, been largely engaged in the construction of marine engines
up to 200 horse-power, and they have also paid some attention to economy of

fuel.

Messrs. Gilkes, Wilson, and Co., of Middlesboro’, and Mr. G. Clark, of Sun-
derland, are also engaged in marine engine construction, bat have not farnished
any information as to extent or speciality.

n this limited notice of what 18 now a most important branch of engineering
industry in this district, it is important to state that the North Country engineer
has to provide a larger and more powerful marine engine at a less cost per horse-
power than the engineer on the Thames ; and this unjust difference has tended
materially to check in this district the manufacture of the higher class of marine
engines.

Finally, it may be confidently stated there is a general desire among the North
Country engineers, that the system of quality of workmanship following price
should be superseded by price following quality of workmanship.

Several of the large firms just referred to have every capability, in extent and
convenience of shops and tools, for supplying the largest engines that may be re-
quired for her Majesty’s navy or mail steamships.

5. Hypravric ENGINEERING.

It will be necessary under this head to refer separately—first, to the applica-
tion of machinery to pumping, either for removing or supplying water; and
dly, to the application of machinery in using water as a motive power.

Extensive mining necessities require the constant attention of the mechanical
engineer, especially to provide large and capable machinery for discharging water
from great depths ; nncr it is matter of much satisfaction when such machinery
can be designed and applied on the spot.

The following brief reference to the productions of local firms, in addition to
the supply of machinery for waterworks, &c., will clearly show that this district
has reaped the full benefit of such local designs and applications.

Messrs. Thomas Murray and Co., of Chester-le-street, have applied steam

wer extensively to pumping for colliery purposes, and completed some of the
argest colliery pumping engines in the district, some of them being 200 horse-
power, with 60in. and 88in. steam cylinders. .

Messrs. R. and W, Hawthorn were very early in the field in the construction
of large engines for pumping, and in 1834 they erected a single-acting paumping
engine, with 55in. cylinder and 8ft. stroke, for the Newcastle Subscription Water
Company. This engine was the first erected in the neighbourhood with steam
jackets and valves on the Cornish principle; it was at a later date (1864) con-
verted into a double-acting engine, and is now doing duty at Newburn.

In 1845 several large pumping and winding engines were erected by the same
firm at the various colfieries in the North of England, among which was a
powerful pumping engine of 250 nominal horse-power, at Walbottle Colliery, on
the Tyne, with steamn cylinders 77in. diameter and 10ft. stroke; it was erected
to drain a large coal-field area, where it is now working.

Tn 1847-8 several first-class waterworks’ engines were manufactured and
erected by the same firm in the towns of Newcastle, Derby, Nottingham, Wol-
verhampton, Southampton, and Brighton; and in 1858-9 they erected powerful
double-acting, combined, high and low pressure, and rotative beam engines, at
the works of the Nottingham Waterworks Company, the Coventry Waterworks
Company, and at Altona, near Hamburgh, for the supply of that city with
water, under the direction of Thomas Hawksley, Esq., C.E. Those last-named
engines performed a duty of 110 millions, with 112Ibs. of coals, the consumption

being 2}1bs. per indicated horse-power. An arrangement for causing the governor
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to act directly upon the steam valves was introduced in these engines with perfect | The most remarkable application of a hydraulic machine for loading coals is

sucoees, giving them great steadiness in working, and effecting a considerable
saving in the quantity of steam used.

Messrs. Hawks, Crawshay, and Co., of Gateshead, have constructed and erected
5:' the Hull Waterworks the largest pumping engine that has been made in this

istrict.

The steam cylinder is 85in. diameter, and stroke 10ft. 8in.; the plunger pump
being 844in. diameter, and the same stroke as the steam cylinders.

This beam engineis single acting, and capable of lifting nearly 2 tons of water
174ft. high each stroke.

The same firm has also erected a large pumping engine for the waterworks at
‘Bcarborough. The steam cylinder is 46in. diameter, and stroke 8ft.; this is a
single acting beam engine, worked expansively.

Mesars. Morrison and Co., of the Quseburn Engine Works, have made several
large pumping engines. One pair was el at Cleadon-lane, for the Sunder-
land and South Shields Water Company. There are two steam cylinders, each
60in. diameter, and stroke 8ft., worked ex'pansiv::g.

Mossrs. Losh, Wilson, and Bell have also erected several large colliery pumping

engines.
ﬁeurs. Sir W. G. Armstrong and Co., in addition to their extensive applica-
tion of machinery for l%lying water as A motive power, have constructed the
engines for the Durham Water Works, together with other pumping engines for
collieries ; and they have been successful in introducing a self-acting valve to
merworks' supply pipes that effectually shuts off the supply in case of a pipe
ti

ng.

Of the second division, or the use of water as a motive power, there is a dis-
tinct speciality of manufacture pertaining to this district in the machinery pro-
duced by Sir W. G. Armstrong and Co., at the Elswick Engine Works ; and the
following somewhat full reference to this subject may be justified by the fact,
tll:rst ;he manufacture of this class of machinery has been exclusively confined to
this district

At the m-eeting of the British Association for the Advancement of Science, | i

held in the year 1854, Sir William (then Mr.) Armstrong read a paper on the
“¢ Application of Water Pressure Machinery,” wherein he described the origin
and principles of his invention in the system of hydraulic machinery now re-
ferred to.

In the further extension, since that period, of this class of machinery, many
improvements have arisen, the principles as then expounded, however, remaining
the same.

bThe application of water power is clarsed under two heads, viz., the one where
the
artificial means. The employment of the former has remained limited. owing
to its being confined to districts less accessible for the erection of works; and,
therefore, the important and extended application of hydraulic machinery which
has taken place, in nearly all the principal docks, railways, and Government
establishments in this country, is due to the invention of the “ Accumalator,” for
producing artificial pressure which is usually made equal in effect to a head of
water of about 1500ft.

This high pressure system has been adopted with economy to a great variety
of purposes, such as to cranage, wn§¥on-lifts, coal-drops, hoists, and tipping ma-
chines; to the working of turntables, traversing machines, hauling machines,
capstans, &c. ; but in no one branch of labour, this economy been
more exemplified than in the loading and disch , particularly those
employed in the coal trade.

Nearly 1800 hydraulic cranes, hoists, and other machines of this description,
have been applied, and 174 steam engines, having a collective power of more
than 5200 horse power, are employed in supplying the pressure required for work-
ing them. In addition to these, 177 hydraulic engines of various formns and
powers have been produced, and 23 movable bridges are worked by hydraulic
machines.

The most novel and noticeable arrangement for the discharge of coal from
vessels, by wmeans of hydraulic machinery, is to seen on board a
vessel belonging to Mr. Cory, moored in the River Thames. This vessel,
originally built for other purposes, has been converted into a floating wharf, and
is supplied with a steam pumping engine, accumulator, 6 hydraulic cranes (which
weigh the coal at the same time), 2 hydraulic capstans, and a variety of appur-
tenances for facilitating the worx by day and by night. Rapidity of discharge
is the great feature of this scheme—steam colliers carrying 1200 tons of coal are
delivered in 10 hours. Such vessels, plying between the Tyne and the Thames,
have accomplished the voyage there and back in 96 hours; having loaded and
discharged each cargo in one tide, and made the passage in three tides each way.
Two sach vessels can be delivered at the same time alongside Mr. Cory’s
floating wharf, thus rendering the power equal to the discharge of about 5000
tons of coal in the 24 hours,

The application of hydraulic hoists for shipping coal has met the difficulty
formerly felt in loading from low levels, at a comparatively moderate cost,
may be seen from the following figures: —

At the Newport Docks, Monmouthshire, in the year 1882, 219,485 tons of coal
were shipped from three hydraulic hoists worked by six men. The sum paid in
wages, stores, and repairs, amounted to £501 6s. 24. The cost of supplying the
pressure amounted to about £250, which gives a charge of about (0276 of a
peuny per ton for the pressure, and 0°552 of a penny per ton for wages, stores,
and repairs. These figures are exclusive of the interest upon the outlay of
capital. Before the introduction of hydraulic machinery at these docks, the
-cost of loading coals by hand amounted to between 6d. and 7d. per ton.

rhaps, has
p:og.’ 1

In point of d‘i;ratch the h{gnnlic i3 equal with the gravitation system,
both being limited by the labour of trimming the coal in the hold of the
vessel.

ressure is obtained from natural sources ; the other, where it i« generated by P

the one now constructing at Goole Docks, in connection with the system
adopted by Mr. Bartholemew for the coal traffic upon the Aire and Calder Caunal.
The barges, carrying 33 tons of coal each, will be lifted by this machine out of
fhg water, and their contents tilted directly into the hold of the vessel to be
aden.

Recent improvements in the coustruction of rotatory engines have so simpli-
fied and reduced their size, that the application of this class of engines
is rapidly extending. A 7 horse-power hydraulic engine, worked from the
ordinary high (accumulator) pressure, occupies a space of 2}ft. square by
9in. deep. Such engines are now being applied directly to new, as well as to
the existing dock gate crabs at the Liverpool Docks, without at all disturb-
ing the present arrangement of the hand power gear of these crabs, which
can thus still be used by hand in cases of emergency. Other engines are similarly
applied directly to the crabs of handpower cranes, swing bridges, and other
bauling appliances, to capstans, machines for planing armour plates, &c.

The latest improvement in hydraulic engines consists in waking them with
variable power, 8o that their consumgtion of water may be the better propor-
tioned to meet any fluctuations in the amount of work to be done. An engine
of this description, capable of being worked up to 17 horse-power, under
under an ordinary accumulator pressure of 700lbs. per square inch, was exhibited
in the collection of models brought together in this town during the meeting of
the Association.

The advantage of the system of storing up pressure in accumulators, so that a
great force can be quickfy brought to bear upon heavy masses to be rapidly
moved for a limited distance, is well exemplified in its application to
movable bridges; and the importance is the more felt in situations where traffic
would be serionsly impeded by slow action, as, for instance, at the part of the
Swansea and Neath Railway, where the line crosses the mouth of the river,
and the entrance to the dock in Swansea. The communication of the line is
kegt up over these two points by hydraulic draw bridges. The time occupied
in lifting and drawing back the largest bridge—which has a space of 75ft. and
weighs 260 tons—is under 13 minutes.

At Wisbeach, where the plan of storing up pressure in an accumulator by
hand pumps is resorted to, a bridge weighing 450 tons can be opened or clgsed
in Jess than two minutes.

In noticing the application of water pressure, derived from natural sources, to
the working of inachines upon the system introduced by Sir William Armstrong,
no better reference can bz made than to the complete and extensive works erected
upon the lead mines at Allenheads. Hydraulic machinery is therein em-
oyed in rnising materials from mines; in giving motion to machines for wash-
ing, separating, and crushing ore; in pumping water, and driving saw mills and
the machinery of a workshop.

The most recent application of water power at these mines deserves especial
notice.

The district upon which the several new works ave opened is void of falls of
sufficient ultituci)e for working the engines and machines directly, but a river
runs through the district which is suitable for overshort wheels; and through
such mediums the stream is made to force water into accumulators, thus gene-
rating an intensified power, which is utilized by compact machines distributed in
situations most convenient for their several duties. The principal object sought
in thus intensifying the pressure is to lessen the size of the pipes, cylinders, and
valves of the machines, and to gain more rapid action, and also by so reducing
the size of parts to effect a saving in outlay upon the work gencrally.

6. Ironx Bripnges, ViapucTs, LignTmovses, &c.

The art and manufacture of iron bridge building, and of other similar iron
structures, which form such an important fenture in railway construction and
harbour improvements, are followed to a considerable extent by several engineer-
ing firms in this district.

The following brief notice of some of the most important of these works can
only be taken as an index of the resources of the district in this direction.

That noble structure which spans the River Tyne, and forms a communication
of road and rail, at a high level, between the towns of Newcastle and Gateshead,
emanated, as is well known, from the same practical mind and genius that with
dauntless courage and rare skill threw railway bridges across the Menai Straits
and the St. Lawrence River.

The superstructure of the high level bridge was executed by Messrs. Hawks,
Crawshay, and Sons, of Gateshead. This firm has recently erected the cast iron
bridge at York, from the designs of Mr. Page; it spans the river Ouse in one
arch of 172ft. in width. Also, the new bridge at Sunderland, which consists
of a single arch of about 237ft. span, at a level of 90ft. above high water
mark. i melancholy interest is attached to this bridge, it being one of the
very last works designed and undertaken by the late Robert Stephenson.

Messrs. Hawks, Crawshay, and Co. likewise constructed the wrought iron
gates for the Northumberland Docks, and the iron lighthouses at Gunfleet, Calais,
and Harwich ; and supplied the materials for the iron pier at Madras, a work of
considerable magnitude.

Messrs. Robert Stephenson and Co. have been engaged upon the constraction
of wrought iron gates for docks, and have made 38 wrought iron bridges, among
which} as most noteworthy, may be mentioned the Kaffie Azzayat Bridge, over
the River Nile. The total length of this bridge is 1607ft. It is composed of
four fixed openings, each 114ft. wide, and two swing openings each 80ft. wide.
The girders are box shaped, and are carried upon wronﬁht iron cylinders, 10ft.
diameter, and about 90ft. long. The gross weight of this bridge, with the sup-
porting cylinders, amounts to 2634 tons.

The firm of Gilkes, Wilson, and Co., of Middlesboro’, have recently executed,

| from the designs of Mr. T. Bouch, some lattice bridges for t%e South Durham
9
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and Lancashire Union Railway, of a peculiar light and cheap construction. Of

these the Beelah Viaduct may be looked upon as the most interesting specim
of construction and workmanship. (Several models of this bridge were exhibited
at the meeting.) It is constructed upon a somewhat similar plan to the
celebrated Crumlin Viaduct, from which, however, it differs in many essential
points.

This Beelah Viaduct cousists of 15 pieces, composed of hollow columns. The
span of the lattice girders forming the roadway is 60ft. in width. The total
length is 1000ft., and the greatest depth from the rail to the ground is 195ft.
The quantity of materials used in construction consists of :—

776 tons of cast iron.
398 tons of wrought iron.
12,343 cubic feet of Memel timber for roadway.

Messrs. Sir W. G. Armstrong and Co. have heen engaged extensively in de-
signing and manufacturing iron bridges. They have constructed 25 movable,
and 44 fixed bridges. With one or two exceptions the whole of the former are
worked upon the hydraulic system introduced by them.

The swinﬁ and draw bridges at the Birkenhead, Liverpool, and London Docks,
and upon the Swansea and Neath, and Great Western Railways, are ainong the
most noteworthy of this class. The largerst fixed bridge constructed by this
firm is the one which croases the River Somme in India, made after the plans of
Mr. G. Rendel, now one of the partners of this firm. Being about one mile in
]emfth, it boasts of being the longest bridge but one in the world. It is formed
with 28 spans. The girders, carrying a railway platform above, and a common
rondway benenth, are of the lattice construction, the top section being composed
of wrought iron boxes, and the lower section of tension bars. The girders are
carried upon brick piers.

The total weight of the bridge, including the pier superstructures, which are
of iron, is about 4000 tons.

Sir W. G. Armstrong and Co. have also turned out from their works, caissons,
dock gates, pontoons, coffer dams, saddle-back barges, wrought iron dredges, and
a variety of works of this description.

There are many other firms in the district engaged in constructing similar
cla8ses of work to those before referred to. Enough, however, has been said to
show the important position which this district holds in this branch of industry,
the history and development of which have been shortly traced in this paper.

APPENDIX.—TasBLE A.

Showing the average number of Men employed by Messrs. R. and W.
Hawthorn from the commencement of their Works, in 1817, to the

year 1862.
1
Years. Average Men: Years, Average Men. |
1817 8 to 10 1838 to 1842 511 i
1818 to 1822 42 1843 to 1847 726 i
1823 to 1827 108 1848 to 1852 907 1
1828 to 1832 216 1853 to 1857 890 i
1833 to 1837 818 1858 to 1862 984 ll

TABLE C.—APPROXIMATE STATISTICS

Ocet. 1, 1963.
Tamiz B.
Statistics having reference to the introduction of Steam Power for towing
purposes on the Tyne.
Total number

Date. Nams of Steamer. np| [Eogine | employedin
1814 Perseverance .................. 8 | Crowther 17
1815 SwWift e F: N IR 21
1816 Eagle ...ooooceerenrnieeniieee | 20| Watt ... 31
1817 Enterprise ... . 5| Robson... 40
1818 Speedwell .................... | 10 | Robson ... 52
1819 Hope ...oovvvrieiireiirireeeine 6| Robson ... 64
1819 Swift .o 3| Robson... 65
1820 Tyne .......c.eeeeevveeneeees | 10| Robson ... 78
1820 Two Brothers.................. 9| Robson ... 79
1820 Indefatigable .................. 8| Hawthorn 80
1820 Duchess of Northumberland | 10 | Hawthorn 81
1821 Navigator ..........ceeeeeeenne 18 | Hawthorn 117
1821 Safety .....ooeocevireveeierneenee | 14| Hawks ... 118
1821 Union .....ooiviceeecrecneneee 4| Gibson ... 119

June, 1822 | Lemington Packet ......... 7 | Hawthorn 148

NoTEs AVING REFERENCE To TaBLE C.

4. Present works comprise 26 shops (including 2 extensive erecting shops
with powerful travelling cranes), the tools and wachinery in which consist of 19
planing machines, 55 lathes, 4 boring mills, 5 shaping machines, 28 drilling
machines, 7 punching machines, 3 shearing nachines, 1 rivetting machine, 3
plate-bending machines, 3 steamn hammers, 22 cranes, 2 hydraulic presses,
1 lifting apparatus for loading boilers, &c., with winches to lift 40 tons, and other
tools in proportion, 2 large steam hammers in the forge, 30 cwt. and 60 cwt. each.

5. Extent of works, about four acres.

7. The whole works cover an area of 4% acres, and consist of erecting shop,
fitting and turning shops, iron and brass foundries, pattern shop, coppersmith
shop, boilersmith shop, smith shop and 2 forges, with 3 steam hammers, 10, 15,

and 50 cwt. each.

9. Extent of works, 9 acres.

11. The works consist of the usual machine, fitting, erecting, smith, and
pattern shops, together with torge, boiler yard, and an extensive fonndry for
engineering and general castings.

12. Extent of works, about 10,000 square yards, and consist of forge, foundry,
engine, and steam hammer shops. In the forge are 3 steam bhammers, one of
which is 15 tons, and can be increased to 20 tons, if necessary ; also 2 steam

"craues capable of lifting 50 tons each. The foundry has 2 travelling cranes,

capable of lifting 30 tons each.
13. Extent of works, about 1} acres.

OF ENGINEERING MANUFACTURE IN THE]NORTH EASTERN DISTRICT.

boa 53 Total number 3 |EZE )
. N ] otal num = <
£ Manufacturers. s2s . ks of Engines, Boilers, E ® . E§§%’ R g ;-!5
g | 8% | Descriptionof Work | EF | MachinesorMills | S2E [SEESgZl  EgE
3 (- - - . mEE executed. 2g completed since the 4,.5% SE88E% o3
“ Name Add ek L 33 commencementof | EXS (BES5F3| E3E
3 ress. ® g eir works. S 5 =
-8 E&E D I L =°
¢ Millwork and ge-) Tons. £
C t‘l‘c?'al m“lc:hi‘l‘\::l)i, . .
1 . aterworks, Mill, 92 Marine Engines ) { 5000 in -
Hawks, Crawshay, & Co. Gateshead ......... | 1747 Y Colliery, and Ma: { 1500 {53 Land Engines § |30 years|'=*====
‘ { | rine Steam En-
I {gines, Bridges, &c. J
t
; - [1793 to 1826, Pa.)
' i ger, Lead, & Corn
i ; | Mills, Agricultu- 350 Stationary En-
i'| ral Machines and gines, 500 Boilers, 15,000
! | Water  Wheels. 400 Corn, Clay, | | Engines
2 Murray & Co. ........... Chester-le-Street 1703 |{ 1826,eugine build- | 200 Tread, and Lead 15,000 300,000
t I ing and cast iron Mills, Brickmak- 10,000
| | foundry. 1841, ing Machines, and | | Boilers.
: Boiler Making,un- Waterwheels ......
I ] derground  haul-
! (ing engines ......J
i i
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-] 4 Total number 33 E'! g
£ et S5 | acoponorwone | B3 | Neamneielee | BrgSTEREE
of Worl ac)
£ ig 3 executed. E§ oomphl::' since the g‘éé g .E§ ég
= %g a3 commencement of oé g 8355
Name. Address, g 5 their works. =§ 5-5 5 i
Millwork, Stum
Eng-s or Mi 250Stationary En-
3 Losh, Wilson, & Bell ... Walker ...........c 1807 l"umnees 200 gines & extensive 2000
Colhery pur- foundry work.......
illwork and ge- ‘llz‘?7 Looomg;ivﬂ
illwork a ngines, 121 Min- "
“e'ml Mn;hni:r ing do.l,’a airs & ei:l’me
aterwor s, 2 single ater-
4 | R.and W, Hawthomn ... Newecastle ........ . 1817 “{M’ane’ 984 work do,, 171 ge- I::o
4 and omotive neral do,, and 80 motin;
Lngmes g{lrs and 20 single g
arine Engines...
1510 Locomotive) Eaf’?ggs
Locomotive, Ma- Engines, 115 Ma- l‘gld
s | RB.Stephenson & Co* .. Newecastle ......... 1823 |J rine, and Mill En- &| 1500 |{ Fine Engines, 306 { Boilers, | 80,000
ines, Bridges, &c Marine = Boilers, exclusive
gines, ges, &c. 283Stationary En- of N
ines & Boilers ... J motives.
Side-lever Paddle) | 300 in
I:Ingines for Tug | | Engine r goslg‘;&;::;;mgh}
6 | Marhall &Co. ........... | Willington Quay | 1830 |{ jeenmmors, and in- 4| Shops, |J of Boilers for the ${ 3000 |.......
ing Engines for || Boiler me;hueﬂy for J
Screw Eugines ... ) [Shipyard -
Marine Engines & 340Stesm E:
Richardson & Sons ...... Hartlepool ......... 1838 {Mac hinery con-} 600 m “g"‘” 12,318 20,000
7 ichardson 8 nected thorewith {:nd Boilers.... } 4 ; ?
(100  Locomotire)
illwork and ge-) .
neral Machinery, I ﬁ:}g‘ene:;‘mgg o‘;'
8 Gilkes, Wilson, & Co. ... Middlesboro’ ...... 184 ﬁ"l:,me S:ilheﬁg. 1000 |4 Blowing Engines, pl.......c.oo)eeieniinnan
comoti'; e Engines Steam Cranes,Ma-
Bridees. &e g1nes, rine and Station-
ges, : \ary Engines ...... J
. (202 Locomotive,) | 15,000
,rnMeir]:roi‘;n:"l‘g] g;' Stationary, 'uinp- ‘Stlu.lm
- Ml Waterworks: ing, and Predgmg Engines,
9 W. G. Armstrong & Co. Elswick ......... 1847 Locomotive, and 800 [< Engines, 255 Boil- ' 1400 |..............
Hy drulic . Fan gs, 178 Hydraulic | ! Hyldmu-
. A o ngines, 150 Ac- || lic
gines, Bridges, &c. Lcwnulators... J | Engines,
i Cast Iron
634, Forged]
. . 4 Stttiomrh{ En- 0153350201’
. MarineEnginesfor gines, 66 Marine 4
10 | J. Renoldson............... South Shields...... 1847 {towing purposes.“} 40 i!!‘-ngines for tow-} 2230 Blr;t:isl ;3,
ng purposes ...... Plates 726,
Bar Iron
396,
Cast Iron
6000,
Forged
Marine Engines, ¥1pai .
? pairs marinoen- ) Iron 2500,
11 Palmer, Bros., & Co....... Jarrow ............ 1852 {:ecl?e’:lclt,‘ll;:g; lc&n } 600 {gi“es’ 130 hoilers § 11,842 ¢ Boiler
Plates 2000,
Copper and |
Brass 350.
Millwork and ge- 80pairs marine en-) ' 3460, used
n\;rﬁl &Iachiuer)k'. ginc%. 170 Btl)}lers, { in the con-
. Mi Vaterwork, 90 Steam Hame- - | struction
12 Morrison & Co. ............ Onseburn ......... 1853 Colli,cry, & Marine 800 mers, 30 Land en- 5321 , of Marine
Engines, Steam gines, 88 Steam | Engines &
Hammers, &c. ... Cranes... e J l Boilers.
26 Land Engines,)
Millwork and ge- Tilredging Ma-
c - neral Machinery, ines, 12 Sugar .
13 Thomson & Co. ............ Neweastle ......... 1856 Mill and Marine 400 Mills, 65 paivs Ma- | 4645
i*]n ines, &c rine Engines, 200
gINes, &C. ... Steamn Cranes, 16
Cotton Presses ... J
Steam Engines & 1 Engine, 4 Boil-) |,.
. s 3 P 45 Steam
14 Joy & Co. .ovvvinninnennnnne Middlesboro’ ...... 1862 {Patent. btenm} 50 {ers 13 Patent} ot TRUPTSTURTUNI
v Hawmers ......... Ste,nm Hammers Engives.

Approximate
vmteo of raw
materials.

2,000,000 7

1,300,000

450,000

159,720

180,000

. SSAWroueht Iron Bridges, of various sizes and descriptions.
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PRELIMINARY NOTICE OF AN EXAMINATION OF RUBIA
MUNJISTA, THE EAST-INDIAN MADDER, OR MUNJEET OF
COMMERCE.

By Jomx StENmovse, LL.D., F.R.S.

It is rather remarkable that while few vegetable substances have been
so frequently and carefully examined by some of the most eminent chemists
than the root of the Rubia linctorum, or ordinary madder, the Rubia
munjista, or muujeet, which is so extensively cultivated in India and em-
ployed as a dye-stuff, has been, comparatively speaking, very much
overlooked, never having been subjected, apparently, to anything but a
very cursory examination. Professor Runge, at the close of his very
elaborate memoir upon madder, published in 1835, details a few experi-
ments which he made upon the tinctorial power of wunjeet, the consti-
tuents of which he regarded as very similar to those of ordinary madder.
Professor Runge stated that munjeet contains twice as much available
colouring matter as the best Avignon madder. This result was so unex-
pected that the Prussian Society for the Encouragement of Manufactures,
to whom Professor Runge’s memoir was originally addressed, referred the
matter to three eminent German dyers, Messrs. Dannenberger, Bohm, and
Nobiling. These gentlemen reported, as the result of numerous carefully
conducted experiments, that, so far from munjeet being richer in colouring
matter than ordinary madder, it contained only half the quantity. This
conclusion has been abundantly confirmed by the experience of my friend
Mr. John Thom, of Birckacre, near Chorley, one of the most skilful of
the Lancashire printers. From some incidental notices of munjeet in
Persoz and similar writers, and a few experiments which I made some
years ago, 1 was led to suspect that the colouring matters in munjeet,
though similar, are by no means identical with those of ordinary madder,
-and that probably the alizarine or purpurine of madder would be found to
be replaced by some corresponding colouring principle. This hypothesis
I have found to be essentially correct; for the colouring matter of mun-
jeet, instead of consisting of a mixture of alizarine and purpuriue, contains
no alizarine at all, but purpurine and a beautiful orange colouring matter
crystallising in golden scales, to which I purpose giving the name of
“ munjistine.” Munjistine exists in munjeet in considerable quantity, and
can therefore be easily obtained.

The colouring matter of wunjeet may be extracted in various ways;
that which I bave found most suitable is as follows :—Each pound of
munjeet in fine powder is boiled for four or five hours with two pounds
of sulphate of alumina and about sixteen of water. The whole of the
colouring matter is not extracted by a single treatment with sulphate of
alumina; the operation must te repeated thercfore two or three times.
The red liquid thus obtained is strained through cloth filters while still
very hot, and the clear liquor acidulated with hydrochloric acid. It soon
begins to deposit a bright red precipitate, the quantity of which increases
on standing, which it shiould be sllowed to do for about twelve hours.
This precipitate is collected on cloth filters and washed with cold water
till the greater portion of the acid is removed. It is then dried, reduced
to fine powder, and digested in a suitable extracting apparatus with
boiling bisulphide of carbon, which dissolves out the crystallisable colour-
ing principles of the munjeet, and leaves a counsiderable quantity of dark-
coloured resinous matter. The excess of the bisulphide of carbon having
been removed by distillation, the bright red extract, consisting chiefly of
a mixture of munjistine and purpurine, is treated repeatedly with mode-
rate quantities of boiling water and filtered. The munjistine dissolves,
forming a clear yellow liquid, while almost the whole of the purpurine
remains on the filter. When this solution is acidnlated with hydrochloric
or sulphuric acid, the munjistine precipitates in large yellow flocks. These
are collected on a filter and washed slightly with cold water. The precipi-
tate is then dried by pressure, and dissolved in boiling spirit of wine
slightly acidulated with hydrochloric acid to remove any adhering alu-
mina. As the munjistine does not subside from cold alcoholic solutions,
even when they are largely diluted with water, about three-fourths of the
spirit are drawn off by distillation, when the munjistine is deposited in
large yellow scales. By two or three crystallisations out of spivit in the
way just described the munjistine is rendered perfectly pure.

I have likewise sncceeded in extracting munjistine directly from munjeet
by boiling it with water, filtering the solution, which has a dark brownish-
red colour, and tben acidulating with hydrochloric acid. The precipitate
which falls is collected on a filter, washed, dried, and treated with boiling
spirit of wine, which leaves a large quantity of pectine undissolved. The
maunjistine which dissolves in the alcohol is obtained in a pure state by
repeated crystallisations in the way already indicated. The first process
which I have described is, however, by far the best. The colouring matter
of munjeet can likewise be extracted with boiling solutions of alum ; but
I find sulpbate of alumina greatly preferable, as thealum, by its tendency
to crystullise, very much impedes the filtration of the liquids. I likewise

attempted to employ Profeesor E. Kopp’s process with sulphurous acid,
which gives such excellent results with ordinary madder, but 1 found it
wholly inapplicable to munjeet. .

Munjistine, prepared by the £roeeuelducribed, when crystallised out of
alcohol, forms golden-yellow plates of great brilliancy. It is but mode-
rately soluble in cold, but dissolves pretty readily in boiling water, forming
a bright yellow solution, from which it is deposited in flocks when the
liquid cools. Saturated solutions almost gelatinise, It dissolves to some
extent in cold, but more readily in boiling spirit of wine, and is not pre-
ciﬁitated by theaddition of water. It dissolvesin carbonate of soda with
a bright red colour. In ammonia it forms a red solution with a slight
tinge of brown; caustic soda produces with it a rich crimson colour.
Both its aqueous and alcoholic solutions, when boiled with alumina, form
beautiful flakes of a bright orange colour, almost the whole of the mun-
jistine being withdrawn from solution. Theee flakes are soluble in a large
excess of caustic soda, with a fine crimson coloar. Munjistine dyes cloth
mordanted with alumina a bright orange. With iron mordant it yields a
brownish-purple colour, and with Turkey-red mordant a pleasing deep -
orange. ‘These colours are moderately permanent, and bear the applica-
tion of bran and soap tolerably well. The munjistine sensibly modifies.
the colours produced by munjeet, giving the reds a shade of scarlet, as
has been long observed.

Commercial nitric acid dissolves munjistine with a yellow colour, but
does not appear to decompose it even on boiling. Fuming nitric acid
(1-6) dissolves munjistine in the cold, and on application of heat decom-
poses it, no oxalic acid being produced. It readily dissolves in cold sul-
phuric acid with a bright orange colour; and the solution may be heated
nearly to boiling without blackening or giving off sulphurous acid ; it is
reprecipitated by water in yellow flocks apparently unaltered. When
bromine water is added to a strong aqueous solution of munjistiue, # pale
coloured flocculent precipitate is immediately produced; this wben col-
lected on a filter, washed and dissolved in hot spirit, furnishes minute tofts
of crystals, evidently a substitution product. I may remark, in passing,
that when alizarine is treated with bromine water in a similar way, it also
forms a substitution product crystallising in needles. I am at present
engaged in the examination of both these compounds.

When unjistine is strongly heated on platinum foil, it readily inflames
and leaves no residue; when it is carefully heated in na tube, it fuses, and
crystallises ngain on cooling. It sublimes more readily than either pur-
purine or alizarine, forming golden scales which consist apparently of un-
altered munjistine, as they give the characteristic rich crimson colouration
with coustic ulkalies. Baryta water produces a yellow precipitate with
munjistine. Acetate of lead throws down a bright crimson precipitate,
both in its aqueous and alcoholic solutions. I expect, from this and the
bromine substitution compound, very shortly to ascertain the atomic
weight of this body ; in the mean time I submit the resultsof its ultimate
analysis.

I.y'3l-1, grm. of munjistine yielded *732 grm. of carbonic acid and 106
grm. of water.

I1. -228 grm. munjistine yielded *535 grm. carbonic acid and 0765 grm.

water.
I. II.
C per cent. 636 64:0
H ” 377 373
[} ”» 3263 3227
10000 10000

The munjistine operated upon in each case was prepared at different
times ; morcover, No. 1 was burnt with oxide of copper, No. 2 with chro-
mate of lead.

Munjistine in some of its properties bears considerable resemblance to
Runge’s madder-orange, the * rubiacine” of Dr. Schunck ; it is, however,
essentially different from rubiacine, both in several of its properties, such
as its solubility iu water aud alcohol, &ec., and in the amount of its car-
bon—rubiacine, according to Dr. Schunck’s analysis, containing 67-01 per
cent. of that element, while mnunjistine contains only 64. The spectra
afforded by solutions of the two substances, as may be seen from the fol-
lowing extract from a letter received from Professor Stokes, are decidedly
different :— .

“The two substances are perfectly distinguished by the very different
colour of their solution in carbonate of soda, when a small qunutit,y only
of substance is used. The solution of munjistine is red inclining to
pinkish orange, that of rubiacine a claret-red. The tints are totally
different, aud indicate a different mode of absorption. Both present a
single minimum in the spectrum; but wkhile that of rubiacine extends
from about D to I', that of munjistine extends from a good way _beyond
D to some way beyond F. The beginning and end of the band in each
case is not very definite, and varies of course with the strength of the
solution ; but by comparing the substances with different strengths of
solution, there can be no doubt of the radical difference in the position o
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the band of abeorption. In this way it is easy to convince oneself that the
difference of colour is notto be explained by the possible admixture of some
small impurity present in one or other specimen. With caustic potash
maunjistine gives as nearly as possible the same colour as rubiacine, agreeing
with the colour of rubiacine in carbonate of soda. There appears to be a
slight difference in the spectrum of the munjistine and rubiacine solutions,
but not enough to rely on; so that the substances are not to be distin-
guished by their solutions in caustic alkalies.

“ A second perfectly valid distinction is, however, afforded by the
different colour of the fluorescent light of the ethereal solutions. The
solid substances themselves and their ethereal solutions are fluorescent to a
considerable degree; but the tint of the fluorescent light of the ethereal
solution of rubiacine is orange-yellow, while that of the ethereal solution
of munjistine is yellow inclining to green. The examination in a pure
spectrum shows that the difference is not due to the admixture of a small
impurity, itself yielding a fluorescent solution ; but the tints may be
readily contrasted by daylight, almost without apparatus, by the method
I bave described in a paper ‘ On the existence of a second crystallisable fluo-
rescent substance inthe bark of the horse-chesnut.’ (Quarterly Journal of
the Chemical Society, vol. ii. p. 20). I consider either of the two points
of difference I have mentioned sufficient by itself to establish the non.
identity of munjistine and rubiacine.”*

The purpurine which I succeeded in extracting from mnunjeet, and in
purifying from munjistine in the way already described, formed beautiful
dark crimson needles, having all the usual properties of that substance.
‘When examined by Professor Stokes, they gave the very characteristic
spectra of purpurine.

*3285 grm. of purpurine gave ‘8005 grm. carbonic acid and ‘1050 grm.
water.

Analysis,
r'l'hm:»r,v. Found,' Dcbus (mean),
C.... 6667 66'16 6640
H.. 370 355 386
O.... 2963 2999 2974
10000 100°00 10000

From the results abovedetailed there can therefore be no doubt that the
colouring matter of munjeet, as already stated, consists of purpurine and
munjistine.

I cannot conclude this preliminary notice without acknowledging the
essential services I have received from Professor Stokes, who kindly sub-
mitted the different products obtained by ine to optical examination.
Though it is plain that a substance optically pure, that is, containing no
impurities affecting the spectrum, may still be far from being chemically
s0, yet the spectroscope is extremely useful in indicating admixtures of
kindred substances of very similar properties, having a great affinity for
each other, and therefore not readily separable. I feel certain, therefore,
that if Professor Stokes wonld draw up a short treatise, embodying his ex-
tensive and accurate observations on tl.e spectra of the colouring matters
and similar substances, he would confer a great boon on the cultivators of
organic chemistry.

Since the preceding paper was commnnicated to the Royal Society, I
have been enabled to examine the action of nitric acid on munjistine much
more fully. When munjustine is digested with moderately strong nitric
acid, as already stated, copious fumes are given off, the munjistine gradu-
ally dissolving and forming a colourless solution. When this is evaporated
to dryness on the water-bath, a white crystalline mass is obtained, consist-
ing almost entirely of phtbalic acid contaminated with a small quantity
only of oxalic acid. The oxalic acid may be easily removed by washing
the mass with a little cold water and then pressing between folds of bibu-
lous paper, or by neutralising the mixture of the two acids with lime and
then treating with boiling water, which dissolve the phthalate of lime.
The acid freed from oxalic acid by either of these methods presents all
the nsual reactions of phthalic acid. One of the most convenient ways of
purifying it consists in subliming it repeatedly in a Mohr’s apparatus,
when the anhydrous acid is obtained in beautifully white iridescent four-
sided prisms, frequently several inchesin length. -3745 grm. of the crystals
of the anhydride, burnt with ciromate of lead, gave ‘891 grm. carbonic
acid and 096 grm. of water.

Theory. Expt. Marignac. Laurent.
Cio weeeen 96 64'86 6489 6488 6470
H; ...... 4 270 2:81 271 2:38
Og ... 48 32:44 32:30 32:41 32:92

From this result it is evident that the acid chiefly produced by the

* I nay mention that the rubiacine which Professor Stokes examined was
prepared by Dr. Schunck himself,

actions of nitric acid upon munjistine is phthalic acid, which, as is well
known, may also be procured from alizarine and purpurine. This reaction,
therefore, indicates a very close relationship between these three substances,
the only true colouring principles of madder with which we are at present
acquainted.

THE CHEMICAL SOCIETY.

NOTE ON SOME METAMORPHOSES OF OXALIC ACID.
By ArraUR H. CHURCH, BA.
When oxalate of sodium is submitted to the action of sodium-amalgam in
Eresence of water, some interesting effects ensue. If the action be not accelerated

y elevation of temEentnre, and the amount of salt employed be large, a partial
reduction only of the oxalic acid takes plaee, in accordauce with the equation—

CoH:04 + Hz = C;H,04
lic acid. Glyoxylic acid.

A more ready method of attaining the same result is found in the reaction of
zine, oxalate of zinc, and sulphuric acid. A large quantity of oxalate of zinc
is placed, together with a few I)ieoes of pure zinc, in a beaker, the mixture
covered with water, and dilute sulphuric acid added very slowly, drop by drop.
Milk of lime, in very slight excess, having been added, togetfler with muc
water, and the mixtare warmed, the whole was filtered, saturated with carbonic
acid, again warmed, and filtered. The filtrate deposited, on cooling, some
quantity of fine needle-shaped crystals of glyoxylate of calcium. This salt ve-
quired about 160 parts of cold water for solution. Calcium and water determi--
nations suggested for this salt the formula—

C;HCa03.H,0,

while a series of careful qualitative experiments proved the identity of the acid’
of which it was the calcium compound with Debus’s glyoxylic acid. A larger
yield of this product is obtained if, in the process just given, the use of lime be
altogether omitted, the glyoxylic acid being extracted directly by means of ether
from the concentrated antf acidified solution of the mixed zinc-salts first formed.
The syrupy etherial solution is treated with carbonate of calcium, and the -
various calciumn-salts thus made are separated by the method of Debus.

‘When lime-water was added to the solution of the glyoxylate, a white powder
fell, agreeing in its amount of calcium with the formula—

C:Caz0;3,
and suffering, when boiled for some time with water, the following change—

2C;H,03 + Hy0 = C;H 0, + CoH, 0;.
Glyoxylic acid, Oxalic acid.  Glycollic acid.

This transformation of oxalic acid into glycollic acid has, however, been
viously accomplished. Under the name of ozonic acid, F. Schulze has descri
one of the products obtained by acting upon oxalic acid with zinc in presence of
sulphuric acid. Schulze, indeed, in all probability, thus obtained glyoxylic acid ;
but his method of eliminating the new product of the reaction, by ebullition of
the zinc salts with excess of ilk of lime, necessarily destroyed the glyoxylate
first formed, producing oxalate and glycollate, as stated above. But if we adopt
Schulze’s plan, and instead of moderating in every way the reducing action in
the experiment under review, we exalt its energy in every way, then glycollic
acid is the chief product. The method of procedure in this case may be thus
modified :—Into a retort containing a large quantity of zinc and dilute snlphuric
acid, and heated by a lamp, small quantities of oxalic acid are introdu from
tiine to time. When the desired quantity of acid has been added, a brisk evolu-
tion of hydrogen is maintained for some ?murs, aud the liquid boiled with excess
of zinc till the acids present are saturated. Excess of slaked lime having been
added to the mixed salts, the whole is to be saturated with carbonic acid, boiled,
and filtered. This filtrate, on concentration, deposits abundance of glycollate
of calciumn, in concentric tufts of fine crystals. Analysis and qualitative experi-
nients confirmed the identity of the formula of this salt—

CaH3CaO3 + a1.

But in the mother liquor fromn which the glycollate had been deposited, another
calcium-salt was contained. This salt was excessively soluble in water, thus
differing from the oxalate, the glyoxylate, and the glycollate of calcium. When
to its warm syrupy solution an cxactly equivalent quantity of sulphuric acid
was added, and the sulphate of calcinm separated, star-shaped clusters of crystals
filled the filtrate. Further exawmination proved these crystals to be an acid.
As far as the swmall quantity of this substance at my disposal permitted, I have
determined some of 1ts properties and its probable composition.

This acid is soluble in water, and readily crystallisable. From its boiling
aqueous solution, it evaporates slowly, with a peculiar faint odour. It melts
above 100° C. Ite lime salt (the only one yet made) is very soluble in cold
water, and confusedly crystalline. A combustion of thisacid dried over sulphurio
acid indicated the formnﬁx—

C:H,0y;

while a calcium determination in the salt of that metal gave numbers nearly
agrecing with the formula
C:HyCaO: + aq.

If the preliminary examination of these substances has conducted me to a
correct conclusion, and I am right in supposing the last-mentioned acid to have

Te-

the formula assigned to it, we have a new isomer of acetic acid, differing remark-

——
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ably from that body in several particulars. The series of roducﬁbn~pr6ducts of
oxalic acid will stand thus —

Orxalic acid ............ = C3H:0y, which — O gives
Glyoxylic acid = C3H:0s, which + H; gives
Glycollic acid = C:H0s, which — O gives

New acid ... C:HiOz.
By addition of Ha to the last term, glycol, C:HgO:, might perhaps be formed.
The existence of a body CsH(O: {m, I find, been predicted by Professor
Kekulé. He gives the following table (Lekrbuch der Organischen Chemis.
Bd. ii, s. 18—
Monatomic series :—

CHeO C.H,0: C.H,0
Alcohol. Acetic acid, Aldehyde.
Biatomic series :—
C.HO: C.H (3 C.H.0,
Glycol. Glycollic acid. Oxalic acid.
C-H,0: C-H.04 C:H,0;
(Unknown.) Glyoxylic acid, Glyoxal.

1t is thus clearly shown how a monatomic alcohol, losing Hy, yields one al¢
hyde, and this, gaining O, yields one acid ; while, on the other hand, a triatonr
aloehol, by losing Hj or 2H; yields two aldehydes, and each of these, by gaini:
O, yields ancther acid. The new acid may thus be the missing first aldehyde

glycol, of which glyoxylic acid may be regarded as the second.

t will not be nnreasonable to expect corresponding results from the action
nascent hydrogen on the homologues and analogues of oxalic acid, and the ac
and neutral ethers* of these acids.

1 have commenced a few experiments in this direction also.

Succinic acid, after the prolonged and energetic action of nascent hydroge
as above described in the case of oxalic acid, suffers a similar change. I {nve T
endeavoured to moderate the action so as to form the intermediate or butyloxy
acid, but have pushed it to the extreme, so that butylactic acid might
obtained.

The operation was performed in a retort ; towards its conclusion a power
odour, resembling that of butyric acid, was noticed in the aqueous istilla
The wixture of zinc-salts in the retort was evaporated, sulphuric acid added
excess, and the liquid shaken up with ether. From this ethereal soluti
(besides some unchanged succinic acid) a deliquescent acid was obtained, 1
properties and salts of which agreed completely with those of the butylac
ncinf of Wurtz. I have likewise submitted suberic and phthalic acids to t
above-described treatment, and the reactions promise interesting results. I
the products of these reactions, obtained only very recently await farther
purification and analysis; and it would be altogether premature to express
any opinion as to their composition.

DR. JOHN STENHOUSE, F.RS., ON LARIXINIC ACID, A CRYSTAL-
LISABLE PRINCIPLE FOUND IN THE BARK OF THE LARCH
TREE (P1svs Lanix, Linn.)t

The most convenient way of preparing this =omewhat singular substance con-
sists in cutting the bark of the larch into small pieces, and then digesting it in
water for twenty-four lours at a temperature of about 80° C. The solution,
which has a deep reddish-brown colour. is then ponred off on to a second portion
of larch bark and digested as before. The concentrated infusion is then cautiously
heated in an open porcelain dish, at the temperature of about 80° C., till it is
converted into a syrup. A portion of this syrup is then distilled, either in glass
ot porcelain retorts, or, what is better than either, in a silver alembic. Iron
retorts cannot be employed for this purpose, as the acetic acid which is always

roduced daring distillation, by forming acetate of iron, instantly destroys the
arixinic acid, changing it into a deep purple-coloured liquid. When a silver
alembic cannot be procured, a very convenient way of distilling the extract of
the larch is to pour it into a large Florence flask, the neck of which_is passed
oMiquely throngh a cork or bung, inserted into n glass condenser. When the
flask is cautiously heated on a sand-bath, the larixinic acid comes over with the
first portions of the liquid, but becomes more abundant as the distillation pro-
cecds, and usnally forms large flat crystals which condense on the sides and neck
of the receiver. The liquid which is distilled over, and which contains the
greater portion of the larixinic acid, should be poured into small flat basins, and
cautiously concentrated at about 80° C. When the greater portion of the water
has been dissipated, it is advisable, especially in warm weather, to complete the
operation by spont: evaporation ; for unless the concentration of
the aqueous solution of larixinic acid is conducted cautiously, the larixinic
acid volatilises along with th.e vapour of water, and is thereby lost. The highly
concentrated solution of larixinic acid obtained in the way just dewribej,
deposits, on standing, brownish-yellow crystals, which are impure larixinic acid.
This is to be pressed between folds of blotting-paper, and_re-crystallised from a
small quantity of water. The larixinic acid may be rendered perfectly pure by sub-
liming it once or twice. This is easily effected by placing the larixinic acid
between two watch-glasses, or in any other suitable apparatus, and heating it
cautiously on a sand-bath, or_even on a_ water-bath, as it sublimes at the very
low temperature of 93° C. The larixinic acid is a proximate principle, which
exists ready formed in the larch. This is easily proved by distilling even a dilute
infusion of the bark, when the liquid which passes over will be found to strike a
deep purple colour with a persalt of iron, which is very persistent. The bark
of old larch trees contains very little larixinic asid; but the bark of the small

branches, and that of the stems of the larch, when not more than from twenty
to thirty years of age, contains very considerable quantities of this substance,
the concentrated syrup from the Xortions of bark yielding more larixinic acid
than an equal weight of catechu does of oxyphenic acid. Larixinic acid, after
it has been purified by sublimation, forms beautifully white crystals, often more
than an incﬁn length, of a brilliant silvery lustre, very much resembling benzoic
acid in appearance. They sublime at 93° C., and melt at 1563° C., but the aqueors
solutions volatilise at ordinary temperatures. Iam indebted to the kindness of
Professor W. H. Miller, of Cambridge, for the subjoined measurements of the

crystals of larixinic acid.
e crystals obtained by sublimation become
so rapidly when exposed to the air, that very
con ce can be placed in the following

e crystals belong to the oblique system ; they
occur in twins, like the annexed figure. They
remely thin in a direction perpendicular to 5.
ng by I, m, n faces in the zone a 3, and by 7
in the zone b ¢, it ag'penm that tan b/, tan
n b n are nearly as the numbers 2, 3, 8, and
5=00°0, be=90"0, ac=76°0,b1l=
‘bmom60°20, ba="T4°6, br="75°30.
ge a distinct, ¢ imperfect.
\e crystals of larixinic acid crystallised from
are very imperfect; the angles must le
ed as very rough approximations. They are
xd, as wel Mng could deduce them, from a
of a considerable number of observations by
»ans agreeing with each other. The angle
is taken as the measure of the angle between

;001,101 = 44°20.

1,023.

’ 587

2 361

2 37’

3 391

(]

e v = eemieenny ary easily obtained.”
The smell of the ageous solution of larxinic acid is

sweetish, like that of a syrup, but the smell of the
sublimed acid is very peculiar and slightly empy-
reamatic. As larixinic acid emits a sensible odour at
ordinary temperatures, it bears in this respect a con-
siderable resemblance to uapthaline and ordinary cam-
phor. The taste of larisinic 4cid is slightly bitter and
astringent. It reddens litmus paper very slightly,
but a single drop of potash or ammonia, when added
to a solution of a ]parge quantity of farixinic acid,
renders it alkaline. Larixinic acid is very soluble in
boiling water, but by no means very soluble in cold water, 8788 parts of
water at 15° C. dissolving 1 part of the acid only; bLut the solubility of
larixinic acid in cold aqueous solutions is greatly incrensed by the addition
of cither acids or alkalies. Larixinic acid is deposited from its agqueous
solutions in crystals which are very brittle, and often an inch or two in length.
It likewise dissolves in cold alcohol, but to a nnch greater extent in hot alcohol.
The crystals deposited from its alcoholic solutions are thicker and inore dis-
tinctly formed than those from water. It also dissolves but sparingly in ether,
and is deposited in crystals of very considerable lustre.* The following are the
results of the analysis of the larixinic acid :—

Calculated numbers. Found.

"1 II 1L
Cw = 5714 67'13 5708 5709
Hy = 477 504 509 504
Op =+ 3809 3783 3785 3787

From these results it is evident that the carbon, hydrogen, and oxygen in
larixinie acid are in the proportion of C;H,0, or some multiple of these numbers,
CaH1pOyy being the numbers we have adopted as the more probable.

When a quantity of larixinic acid was dissolved in a great excess of liquid
ammonia, a yellow-coloured solution was produced ; when this was evaporated to
dryness, over sulphuric acid in cacuo, the larixinic acid was deposited in crystals
which were nearly unaltered. It gave its charncteristic reactions with salts of
iron, and when boiled with milk of lime gave off no trace of ammonia. The
combination which larixinic acid formg with ammonia is, therefore, so feeble
that it is decomposed by the volatility of the ammonia. In this respect, there-
fore, and in its forming no hydrate, larixinic acid closely resembles both pyro-
gallic and oxyphenic acids.

When larixinic acid was treated with an excess of aqua potass:c it very readily
dissolved, forming a yellowish solution. When dried over sulphuric acid in
vacuo, the potash combination formed long flattish crystals having counsiderable
lustre, but of a reddish-brown colour. These crystals, when pressed between

* From oxalate of cthyl, M. Lowig has already obtained in this way paratartaric acid.
+ From the Philosophical Transactions, 1863.

¢ The crystals of larixinic acid catch fire readily, and l;m with a l;i;h/t inne, leaviog
no residue, )
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folds of blotting-paper to free them from excess of potash, and re-erystallized
in vacuo, yielded which were more deeply colonred thaa the first. This
potash combination is so very feeble that it is decomposed by carbenic acid. It
eontained a considerable quantity of potash; but I have not been able to obtain
it of a constant composition. .
A solution of larixinic acid gives no precipitate, either with lime-water or
with saccharate of lime. The behaviour of larixinic acid with baryta is ex-
tremely singular and characteristic. 'When a solutim of caustic baryta is
added to a concentrated aqueous solution of larixinic acid, the latter being in
excess, a bulky semi-traneparent, gelatinous precipitate immediately falls, and if
the solutions are concemtrated, fills the whole vessel. This Ewipitm. which
considerably resembles hydrated alumina, is but slightly soluble in celd water ;
but it dissolves very readily in boiling water, from which it is again deposited on
the cooling of the liquid. This baryta-compound is readily decomposed by car-
bonic acid. When thrown on a filter and washed, the air being carefully ex-
cluded, it was dried in vacuo over sulphuric acid, and was then found to contain,
as the mean of two experiments, 3492 per cent. of baryta.

A solution of larixinic acid yields no precipitate with either basic or neutral
acetate of lead, neither is it precipitated by nitrate or ammonio-nitrate of silver ;
but when its solution in the latter salt is boiled, the silver is reduced in a pul-
verulent state. Larixinic acid forrs no precipitate with perchlorids of platinum,
even on the application of heat. It does not contain any nitregen. It does not
reduce oxide of copper when tried by Trommer’s test. It disszolves in concen-
trated sulphuric acid, but no conjugate combination is produced, as was ascer-
tained by neutralising with carbonate of baryta, lariximec acid beini obtained
unchanged. When larixinic acid is boiled with a mixture of hydrochloric acid
and chlorate of potassa, it is decomposed, but without the formation of chloranile.
‘When it is boiled with a solution of hypochlorite of lime, no colouration is pro-
dueed. It is readily attacked by nitric acid, ially when assisted by heat ;
nitrons fumes are given off, and oxalic acid is the only fixed prodnet, and
is also i ttacked bromine, especially when assisted by heat.
Abundant vapours of hydrobromic acid are given off, the larixinic acid being
entirely destroyed and converted into an uncrystallisable resin. The salts of
copper produce an emerald green colour in solutions of larixinic acid, but no
precipitate. Chloride of manganese produces neither colouration nor precipita-
tion. Protosulphate of iron strikes a brownish-red colonr with solutions of
larixinic acid, which acquire a brighter red colour on standing, resembling
meconate of iron. Perchloride and persulphate of iron produce a beauntifal purple
dabhlia colour, which is very persistent, and stands dilution well. Its reactions
with salts of iron ave very characteristic of larixinic acid, which forms an ex-
cellent reagent for the detection of salts of iron, even in very minute quantities.
In this way the presence of iron in tolerably pure sulphate of copper can readily
be detected by the purple colouration preduced. Larixinic acid does not affect
neutral protonitrate of mercury in the cold; and on the application of heat no

“mercary is reduced.

Larixinic acid appears to be peculiar to the larch tree; at least I have not been
able to find a trace of it in the bark of the spruce fir (4bies excelsa), or in that
of the Beotch fir (Pinus sylvestris). Larixinic acid evidently belongs to that
small group of substances of which pyrogallic acid and pyroecatechin, the oxy-
phenic acid of Gerhardt, are the only other members yet known, Larixinic acid
18 much less easily oxydisable than oxyphenic acid, which again i3 less easily
oxidated than pyrogallic acid. Larixinic acid volatilises at a much lower tem-
perature than either of these two substances, from which it also differs in being
a ready-formed proximate principle, and not an educt.

Addendum.—In cc nce of the extremely feeble, if not somewhat doubtful,
acid properties of the so-called larixinic acid, perhaps the name Laririn would
be more appropriate ; but in that case the name of pyrogallic acid should be
altered to pyrogallin, and that of oxyphenic acid to pyrocatechin, the name
originally given to it by Zwenger.

LONDON ASSOCIATION OF FOREMEN ENGINEERS.

At a monthly meeting of this society, held on the 5th ult., Mr. Joseph Newton,
President, in the chair, the auditors for the half-year just expired presented their
report, which showed that, in a ical and fi ial sense, the association
was in a prosperous condition.

Mr. Gettliffe then read his promised Paper on “ An Appamtus for the Preven-
tion of Steam Boiler Expiosions and Railway Accidents;” and, after some pre-
liminary observations, proceeded to say that the apparatus was the invention of
M. Auguste Acharde, C.E., of Paris, and that it was known in France under the
title of the “ Embrayage Electrique.” It was calculated to maintain a constant
level feed in steam boilers by automatic means, and without the assistance or
supervision of the engineman. This regulator, as it might be termed, consisted
of a ratchet wheel of peculiar construction, and which was keyed upon a spindle
turning freely in its bearings. Right and left of the wheel were mounted
loosely on the spindle two wrought iron levers of about 20in. each in length,
and connected together by cross-pieces. A two-armed * click,” supported by
the levers, turned freely round an axis. The double click acted upon the ratchet
wheel, which was furnished with two sets of teeth turned in opposite directions
to each other and separated by a blank space. The click was fitted with a tail-
piece in the form of a fork, the two prongs of which were braced together by a
cross-rod. In the fork was mounted an “ armature,” which was provided with
an opening through which passed the cross-piece. The armature was made of
brass, and to it was attached a piece of soft iron fitted in so as to be flush with
the surface of the armature. Opposite to this latter was placed a horizontal
electro-magnet, the poles of which abutted against the armature in such a way
as that it (the armature) could only slide against the poles without cominz
into immediate contact therewith. The part {'uyed by the arinature was merely

to act as a weight on the levers supporting the fork ; for it would be understood
that when the electric cutrent was in circulation, the armature would be suspended
by its adherence to the electro-magnet, and thus relieve the fork of its weight. The
suspension of the current, on the contrary, would cause it to drop on the eross-piece
connecting the levers, aud thus alter the gravity of the fork. It was these alterin-
tious of the weight on the tail-piece of the levers which canaed the fork to act
upon the upfer or lower set of teeth on the ratchet wheel; or, in other waords,
to open or shut the feed-cock of the boiler. It was necessary that the fork
should have continual motion—a kind of pump-handle movement, indeed—
which could be effected by a simple contrivance (a small eccentric, for instance,
attached to & running shaft on the general machinery). The effect would be
that the compound ratchet wheel would be acted npon and moved in one direc-
tion when the boiler required feeding, and in the other when fed safficiently. If
all were going on well, the click would simply move over the blank portion of
the whaeinand communicate no motion whatever to it. Advamaciag now to the
general action of the contrivance, the reader proceeded to state that when the
current was broken off from the electro-magnet, the weight of the armatare
operating upon the cross-piece would press down the tail-piece of the levers
carrying the click, which latter would rise and act with its lower arm upon the
ratchet wheel. The consequence would be, that the wheel would turn from left
to right to the extent of one tooth, or about half an inch at each oscillation of
the levers, until the blank space presented itself and stopped further movement.
This would be at & point when the wheel had made one-fourth of a revelutien. On
the other hand, when the current was in circulation, the armature, in sliding
against the poles of the electro-magnet, would bring the plate of soft iron into
contact with the poles, which would then hold it firmly, and prevent the arma-
tare descending with the click during the downward oscillation of the levers.
The tail-piece would thus be relieved, and not have to support any weight while
the latter rocked in the opposite direction. It would follow that the upper arm
would then act upon the wheel, and cause it to turn the reverse way, i.e.,

right to left: It would thus become evident that the two-armed elick would act
on the ratchet wheel, and cause it to move in opposite directions, whether the
electric current were traversing the electro-magnet or mot. The rising and falling
of the float in the boilers of stationary or land engines controls the electrio
current, and causes it to circulate or be interrupted at the proper times. This
result is obtained directly by the wires which proceed from the pile or battery
being made to pass first to the float instead of being connected iminediately to
the electro-magnet. The float itself was connected by a rod with an index, an
the lever of which was mounted a piece of wood faced on one side with a brass
plate. On another piece of wood, in the form of a rocking lever, and moving on
an axis, was a second plate of brass. The electric wire from one of the poles of
the battery was fixed to the first-named plate, and the other end of the wire,
after traversing the electro-magnet, was attached to the other pole of the battery.
In order that the current might circulate, it was indispensable that both plates
should meet, and from the peculiar arrangement of the two metallic plates, they
would always be in contact when the index was at zero (the normal feeding
point) or above it, but the contact censed as soon as the index fell below zero.
Let it be supposed that the feed-cock of the force-pump, or other appliance for
supplying water to the hoiler, was connected to the spindle of the ratchet-wheel :
it would follow that the cock must partake of the movement of the wheel, and
that it will make a quarter of a turn in one direction when the electric current
circulated, and a quarter of a turn in the other when the current was interrupted :
thus the automaton lator, which was sensitive to the smallest alteration in
the water level of the boiler, was perpetunally and inevitably maintaining it ata
constant height, and thus one great source of danger was obviated. As an
extra security, however, against accident by explosion, a minor contrivance was
affixed to the same apparatus, and which owed its action to similar principles.
On the side of one of the levers was fastened a cap, with a gudgeon in its centre.
An armature resembling that already described was carried by this cap and rested
on the gudg In tion with this d armature was placed an electro-
magnet, nﬁainst which it was made to slide and press constantly upon the poles.
It was still the index of the water gauge, which induced the circulation or effected
the interruption of the electric current ; and the same electtic pile or battery,
oomposed of a single element, or Daniel’s pair, sufficed to put in motion the two
electro-magnets. The electric wire which ed from one of the poles of the
battery, and was affixed to the brass plate on the lever at the index, served for
the two electro-magnets also. The returning wire corresponding with that
about to be describef,n however, was fixed to a third brass plate, and, after tra-
versing the electro-magnet was attached to the second pole of the battery. The
last-mentioned plate was arranged in such a manner as to establish a_metallic
contact which permitted the electric current to pass, notwithstanding the varia-
tion in the level of the water to the extent of an inch above or beiow its proper
line. If the variation exceeded these limits, the current would be forcibly broken.
When the electric current was in circulation—that is to say, when the lever was
between the liuits of variation named—the armature would be suspended by the
adhesion of the second electro-magnet ; but if the level rose or fell beyond those
points, the armature, from the current being broken, must fall. In either case,
a small tappet fixed to the armature below the gudgeon touches an niarm lever
and thus rnings a bell. This arrangement is aleo serviceable in other respects. The
alarm bell rings when the feed-pump is out of order; when the electric pile
ceases to act; if the stoker neglects the fire; or if stean is geuerated too
rapidly. The reader proceeded to point out the application of the “ Embrayage
Electrique’ to the prevention of railway accidents by connectiug it with brakes
upon t%e wheels of the engines and carriages, and certainly gave some very
practical illastrations of its value and efficacy in this respect. In France it is
extensively used. and testimonials in its favour from many cminent scientific
men were, together with the apparatus, submitted to the meeting. It was also
stated that the apparatus might be seen daily in action at the works of Mr.
(Lj;\ter, engineer, &c., Grove, Southwark ; also at Mossrs. Simpson’s, Little Britain,

‘ity.
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VISIT OF THE INSTITUTION OF MECHANICAL ENGINEERS
TO CREWE.

In connection with the annual meeting of the Institution of Mechanical
Engineers, held this year at Liverpool, a series of visits have been paid to
several engineering establishments, or other places of interest in the neigh-
hourhood; amongst others, the large engine works belonging to the
London and North-Western Railway Company, at Crewe, were, on the
invitation of Mr. John Ramsbottom, the locomotive superintendent of the
line, visited by about one hundred and fifty of the members, on Friday,
the 7th of August last. They were conveyed by a special train, kindly

laced at their disposal by the directors of the line, from the Lime-street

tation in the first place, to Parkside, about seventeen miles from Liver-
pool, to examine Mr. Ramsbottom’s patent apparatus, which has been laid
down near that station, for supplying with water the tenders of locomo-
tive engines whilst in motion. It will be remembered that a working
model of this apparatus was exhibited in the International Exhibition
of last year, where it attracted considerable attention. A Plate Illustra-
tion and detailed description of the apparatus having already appeared
in THE ARTIZAN (July, 1863), it will only be necessary here to remind
our veaders that it consists of a dip pipe or scoop attached to the
bottom of the tender, with its lower end curved forward, and dipping
into the water, contained in an open trough lying longitudinally
between the lines of rails, at about the rail level, 80 as to scoop the water,
and deliver it into the tender tank while running. On the arrival of the
train at Parkside, the engine, which was fitted with the dip pipe and
gearing, was run several times over the trough, in order that the mem-
‘bers might, either on the tender or on the line, witness the apparatus in
action.

From Parkside the train proceeded to Crewe, arriving there about
noon. These works consist principally of a rolling mill for the manufac-
ture of permanent way rails, and engine works for the manufacture and
repair of the locomotive stock of the line. The latter, first opened
in the year 1843, in connection with the then Grand Junction Line, have
‘been extended from time to time, to meet the requirements of the traffic,
until, with the rolling mill, they now cover upwards of 17 acres of ground,
not less than 80,000 square yards of this being takeu up by covered or
workshop’ area alone.

The vieitors were first conducted by Mr. Ramsbottom and Mr. Webb,
his assistant, to the rolling mill, where the operation of rail making was
seen iu all its stages, from the crude pigiron to the fiuished rail, a number
of rails being also rolled in 24ft. lengths from solid ingots of Bessemer
steel. The visitors were also shown a collection of specimens of steel rails
made at these works, which had been rolled, in some cases, from the solid
ingot, and in others from the ordinary pile, the body being composed of
iron and the top and bottom slabs of steel, the slabs being rolled down,
either from the ingot or from the crop ends of steel rails. These speci-
mens, from the flueness of the grain and the excellence of the weld
between the steel and iron, were much admired. It may be noticed here,
as a proof of the superiority of the steel rail, that near the Crewe station

_several lengths of iron rails were replaced about two years ago by others
of steel, which are, at present, but slightly worn, whereas the original
iron ones had to be renewed about every twelve months, both webs being
worn out.

The tilt hammer forge and mill rolls are driven by a pair of Boulton
and Watt’s horizontal engines of 150 nominal horse-power.

There ave, altogether, twenty-three furnaces, the yield of finished rails
being nearly 15,000 tons per annum.

Leaving the rolling mills, the engine works were next visited, com-
mencing with the forge, where the engine tyres, axles, and heavier
forgings, such as wheel spokes, rim pieces, coupling and connecting rods,
together with fire-box roof stays and portions of the motion are forged
ready for the smith to finish.

Adjoining the forge is the scrapyard, where a couple of shearing machines
cut the scrap into convenient lengths for  piling,” which is done by a
number of boys in the forge, the scrap having previousiy passed through
the cleaning machine, consisting of a revolving cylinder, into which the
scrap is thrown. The pile is afterwards drawn down, faggoted, and
worked up in the usual manner.

We here notice the method of welding the wheel-spokes—required for
the solid wrought iron wheels—to the rim pieces. The spoke already
hammered to shape, and the outer end heated to u welding heat, is dropped
between a pair of dies placed under the hammer in lieu of the usual
anvil block, and held in a vertical position, with the heated end projecting
about an inch past the face of the dies. On this, the rim piece, also
heated, is laid, tgetwobeingwelded firmly together, and dressed on the edges
and rim in a few blows. Of the grate bars used in the locomotive fire-
boxes abont 800 tonsare used perannum ; and for rolling this and the smaller
sections of bar-iron there is a 10in, train rolling mill, driven by a double
oylinder horizontal engine, built locomotive fashion, with longitudinal

feamos of cast iron casrying the crank shaft, and between which the
cylinders are bolted, the whole resting on a stone foundation.

There are twelve furnaces in the forge arranged in pairs, the waste
heat being economised by vertical boilers fixed between them. These
boilers, which are fitted for smoke burning, are very simple in arrange-
ment, consisting merely of a cylindrical shell with round ends, surrounded
with a casing of brickwork, between which and the boiler the flame
passes, the chimney being carried at the top of the brickwork shell.

Passing on to the smithy, the attention of the visitors was especially
directed to the method of forging the solid wrought iron wheels. The
spokes, with their attached portion of the rim, the forging of which we
have already noticed, are here welded together at the butt ends to form
the boss, in such a manner as will form a segment of the intended wheels.
‘These segments are then laid together, a hoop passed round the rim, the
whole tightened up, and the welding of the centre completed, thus
forming one solid mass, independent of any further operation. The boss
which, from the ridge shape of the butt end of the spokes, is dished on
each side, is then heated and laid on the anvil of a steam hamwer. A
disc, or boss-plate, also heated, being laid on the boss, is first struck by
the hammer (the head of which is of small diameter), on the centre, so
as to curl up the edges, and allow the scorim to be driven out, and then
hammered round the edge by a namber of rapid blows, the wheel being
turned round on the anvil for that purpose, the operation being repeated
for the other face of the boss; the whole is then dressed ready for the
lathe.

The arrangement of the hammer, specially adupted ,for the purpose of
“bossing,” consists of a pair of cast iron girders, between which the steam
cylinder is bolted. These girders are carried by cast iron columns at the
ends, and are of sufficient span to allow of space round the anvil block for
manipulating the wheel. The hammer weighs about 10 cwt., and is double
acting.

A similar arrangement is used for welding the plates required for the
locomotive frames. The circular hearths, used for bossing and heating the
frawe plates, are placed under the girder so that the wheel or plate can be
lifted direct from the fire to the anvil. To the framing fire has been fitted
a deflector, which can be raised or lowered at pleasure, consisting of a
plate bent down the middle of itslength to about a right angle, and lined
with fire bricks. The ends of tie plate to be welded are laid about 4in.
apart in the fire, and the deflector lowered ; the flame rising from the fire
strikes the inclined sides of the deflector, and is thrown back on the top
surface of the framing plate, which is free from fuel, producing a welding
heat in a very short time.

‘The forge and smithy have an area of about 5000 square yards. There
are, altogether, 15 steam hammers, varying trom 6 to 50 cwt., and over
100 smiths’ hearths, about 20 of which are employed in wheel making
alone. Some idea of the amount of work done may be zyathered from the
fact, that at present over 4000 tons of scrap iron, in addition to the or-
dinary merchant bars, are worked up annually.

The boiler shop, contiguous to the smithy and forge, was next visited.
It consists of a wain building, down the sides of which the boilers in
course of erection, and the bending rolls, punching, shearing, and other
machines, are arranged, the whole being traversed from end to end over-
head by a travelling crane. Thesmiths’ hearths, steam rivetting machine,
and the tender tank shop occupy wings at each end, while in the ad-
joining yard are placed the plate heating furnace and bending blocks and
in addition to the manufacture of tender tanks, ordinary repairs, and
other work, over 120 locomotive boilers are turned out per annum from
this department.

The travelling crane already referred to was the chief point of attrac-
tion, and was minutely examined by the visitors, It consists of transverse
hollow or box girders of plate iron, at the ends of which are fixed the
carrying wheels. The longitudinal roadway is made of the ordinary per-
manent way rail, carried by cast iron brackets bolted to the side walls,
the crab running on rails rivetted on the top web of the trunsverse girders.
‘The method of driving is an arrangement of Mr. Ramsbottom’s, first
adopted in this crane, but which he has since carried out to a greater ex-
tent in other parts of the works. It consists of an endless cotvon cord of
small diameter, and very light, driven at a bigh velocity, and running
down the ship on grooved slippers or guides, pulleys being dispensed with.
From this cord, which in its course is carried across the traverser, all the
motions are taken. Attached to the crab, and under the control of the
attendant, is a sliding bar carrying two pulleys, between which the cord
runs; by this means he is enabled to deflect the cord, and press it into
grooves cut in the edge of a horizontal wheel, the motion thus communi-
nicatid being afterwards reduced through a train of worm and spur wheels
to the chain barrel. The reverse movement is obtained when the cord
is applied on the opposite side of the wheel, and a second, or quick speed,
by means of another groove of less diameter cut in the same wheel. The
cross and longitudinal motions are worked in a similar manner. This
crane lifts a weight of 6 tons at the rate ot 4ft. 6in., while moving across
and down the shop, at the rate of 50ft. per minute. :

.
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Passing on to the fitting and turning shop, the various details of loco-
motive work were seen in process of manufacture, from the forged to the
finished state, there being nearly 200 machines of all deacriptions, from
the small bolt lathe or nut-cutting engine to the cylinder boring mill.
“The engine cylinders are here bored in pairs, the different machines being
€0 arranged as to be within the range of a wrought iron jib crane placed
near them. After planing, the cylinders are removed to a template, con-
sisting of a base plato carrying cast iron standards, between which the !
cylinders are dropped, the bolt holes in the cylinder flanches being marked
off corresponding holes in tlie standards, such accuracy ot work being thus
obtained as to allow of damaged cylinders being replaced by others in a
finished state, without any additional fitting, and which has been done in
several instances. After the bolt holes have been marked and drilled, the
cylinders are fitted with steam chest covers, glands, &c., and bolted
together. The lifting and moving about of the cylinders in this stage of
the work is effected by means of a long shaft overhead, from which chains
are suspended at the different points required, the cylinder or other object
‘being raised or lowered by the revolution of the shaft, which can be
started or stopped at pleasure. We notice this as a gnod example of a
cheap and serviceable crane, where power is applied at different points.

This shop is also fitted with & number of auxiliary tools, specially de-
signed by Mr. Ramsbottom for these works ; amungst others we remarked
a machine for squaring bolt holes in cylinder covers, pipe flanches, glands,
&c. This machine, which is simple in arrangement, consists merely of an
upright girder, to which is bolted a long socket. In this socket slides a
vertical forcing ram, with the end recessed to receive the point of a taper-
toothed drift, the entering end of which fits the hole to be squared. The
cover flanch, or other object, is carried by a table bolted to the upright.
The machine is driven in the usnal way, and forces the drift through at
one stroke of the ram.

The short copper bolts used to stay together the inner and outer shells
of locomotive fire-boxes, after being cut to length in the boiler shop, are
here straightened and centred at each end. The tool used for this purpose
consists of three rollers, one of which is movable on an eccentric spindle,
so as to allow of the bolt being dropped in between them, when the
‘movable roller forces it into contact with the other two, while a pair of
square centres are simultaneously brought to bear on the ends. The stay
thus straightened and centred is dropped out underneath, and is found
sufficiently true to allow of its being chased in the lathe without further
preparation.

Several other tools, which our space does not admit us to describe, also
attracted the attention of the visitors, who minutely examined them, and
other features of interest in this department.

Leaving the fitting shop, and passing in the adjoining yard the tyre
farnace and bending mill, the spring smithy, which is fitted with farnace
and machinery for the manufacture of the locomotive engine and other
springs used by this department, was next visited. :

The steel from which the engine springs are made is received in long
bars, which are first cut by a small shearing machine into plates of the
required length. The centre of the plate being then heated, is indented
by a conically pointed punch fitted to the same machine, a nipple or pro-
Jjection being thus formed on the under side; the ends are then heated
and passed between eccentric rolls, which, at each revolution, strike the
plate and taper it down. The ragged ends are afterwards cut off. The nipple
referred to, dropping into an adjustable stop attached to the machine,
serves as a guide for the length. The plates are then bent to shape,
hardeued, and tempered down in the usual wauner, built up into the
complete spring, and the buckle shrunk on, the plates being prevented
from moving endways by the nipple of one plate fitting into the corre-

* sponding recess of the one below it, which thus dispenses wtih a centre
bolt and the consequent weakening of the plates. It appears that during
the past twelve months, in order to supply the new engines and keep up the
repairs, upwards of 10,000 springs of all kinds have been manufactured.

The erecting shop, next visited, is about 240ft. long by 80ft. wide, and
is capable of accommodating 24 of the largest class of engines. It is
divided into two bays by a row of cast iron columns down the centre, the
engines in course of erection standing on four lines running the length of
the shop. Four excellent travelling cranes, made by Moore, of Liverpool,
are here fitted ; they run on cast iron girders carried by the side walls of
the building and the columns in the centre, and are driven by an endless
rope moving at a low velocity, and carried along the walls by guide pulleys,
the motion being transmitted through friction wheels and cross shafts to
}he traverser and crab. Each crane lifts a weight of 20 tons 1ft. 6in.,

'nd moves it along and across the shop at the rate of 30ft. per minute.

This shop has been fitted with several portable tools designed by Mr.
Ramsbottom, for the purpose of boring cylinders, dressing the steam port
faces, and axlg-box girders, when worn. These machines are driven by
cords off the line of shafting moving down the centre of the shop, and are
so arranged that all the operations may be performed without moving the

engine from its berth, or in any way disturbing the parts to be acted on.

The steam port facing machine consists of a bed plate carrying a pnir of
disc weeels, to which the scraping tool is bolted, and driven by a centre
screw acting simultaneously on both wheels; the feed motion being self-
acting, and the whole so arranged that it can be introduced into the
narrowest steam chest.

The hornblock dressing machine is similar in construction and in the
method of driving, but is made long enough to reach across the engine, so
that each block can be dressed at the same time.

The cylinder boring machine consists of the ordinary boring bar, to
which the boring head is keyed fast and driven by worm wheels. The
driving pulleys are made in two halves, so as to be applied at any point in
the length of the line of shafting.

Adjoining the erecting shop, and running its full length, is a building
about 40ft. wide, where the frame plates are slotted and drilied, six plates
being cramped together and laid on the machine at the same time. The
splasher and handrail are likewise finished in the same way, ready for the
erector.

'I'he locomotive boilers are tried in a yard lying between the erecting
and wheel-turning shops, one end of the yurd being used in connection
with the foundry, and the other as a store yard for spare wheels and axles.

The wheel-turning shop is fitted throughout with the heaviest class of
lathes, slotting and drilling machines, required in the finishing of wheels,
axles, and tyres, to which work this shop is exclusively devoted.

The machines are arranged along each side of the shop, the centre
space being reserved for the stowage of the wheels, axles, &c., in progress ;
and a pair of travelling jib cranes running on single rails, bolted to the
floor, supply the necessary lifting power. These cranes cousist simply of
box girders of plate-iron forming the base, and carrying a strong cast-iron
pillar, round which the jib, with its attached lifting gear, revolves. Mr.
Ramsbottom has carried out the system previously noticed, when speaking
of the boiler shop crane, of driving by means of a light cotton cord
running at a high velocity ; the constructive details, however, present dif-
ferent characteristics. The crane pillar is guided at the top by rolled iron
girders of a double T or trough section, carried on edge from the roof,
the motion of the cord being transmitted by a vertical spindle passing
down the centre of the crane pillar. From this spindle the lifting, lower-
ing, and transverse motions are taken by means of friction cones, worm,
and spur gearing, the whole running on a pair of wheels, carried at the
ends of the hollow girder forming the base. Each crane is capable of
lifting a weight of four tons at the rate of 6ft. per minute, and tra-
versing 40ft. in the same time.

The repairing shops which adjoin the wheel shop have a total area of
3800 square yards, and afford standing room for upwards of 70 large en-
gines. The smaller of the two shops is fitted with four 15-ton travelling
cranes, made by Moore, of Liverpool, and worked by hand from the floor
by means of chains working in grooved wheels. The larger shop is at
present being fitted with four travelling cranes, each capable of lifting 20
tons. Two of these cranes have been finished, and were seen in operation ;
the others were in progress, and it was expected would soon be in their
places. These cranes run on longitudinal girders, in a similar manner to
those in the erecting shop ; and Mr. Ramsbottom bas carried out in them
the cord system. The details of the arrangements are, however, different ;
the cord being guided across the traverser, and returning in mearly the
same vertical plane, the motion of the pulley, which is double grooved, being
reversed when either the upper or under cord, as the case may require, is
pressed into the corresponding groove.

The erecting and preparing shops turn out per annam about 100 new
engines, and keep in repair the greater part of the stock, which at present
exceeds 11,000 engines.

Our limited space does not allow us to describe, the tender, joiner, and
pattern shops, situated in another part of the works.

WThl: town and works are supplied with gas, nade at the Company’s Gas
orks.

In order more effectively to knit together these works, which spread
over a great surface,a tramway has been laid down at 1’ 6” gauge since
May, 1862, for the purpose of carrying stores and material of all kinds
from one part of the works to another, together with the various parts of
the engines being built or under repair.

The tramway is now about §ths of a mile long, and is worked by a small
locomotive engine, named “ Tiney.” In its course it traverses curves of
15ft. radius each, no difticulty being found in going round these curves,
with loads of 12 to 15 tons, or in taking 7’ 6” wheel forgings or tyres on
edge, by means of trucks specially adapted for the purpose. This engine
bas four wheels coupled, inside cylinders 4% diameter, and 6" in stroke;
the wheels are 15in. in diameter on a base of 3ft. The total heating sur-
face is about 42 square feet; the boiler is fitted with a No. 2 Giffard’s
injector, and carries a saddle tank capable of holding 28 gallons. The
total weight, in working order, is 24 tons. The line is in most cases
parallel to the ordinary rails in the works, and the engine is used to fly-
shunt the large waggons in all cases where it can be brought to bear.
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REVIEWS AND NOTICES OF NEW BOOKS.

L' Art Naval a U Erposition Universelle de Londres de 1852 ; Description et Dis-
cussion de tout ce que U'Exposition présentat de plus remarquable dans la
Marine. Par le Contre Amiral Paris, C.B, &c. Large 8vo., 350 pp., with
20 engraved Plates, in separate cover. Paris: Arthus Bertrand, 21, Rue
Haatefeuille.

Although it is now more than a year since the International Exhibition
was closed, the memoirs devoted to some of the more special features in its
contents are only now appearing. The work—the subject of this notice—treat-
ing upon the contents of Class XIL., written by Admiral Paris, of the Imperial
French Navy, has just been published, as above.

When so able a man as Admiral Paris addresses himself to any subject,
the natural expectation is that the result of his labours will be highly useful
to the class to which his work is dedicated. In the works previously published
by the same author, a vast amount of not only novel, but useful and thoroughly
practical and exact information was comprised within reasonatle limits: and
on the present be has ded in the highest degree in rendering
both complete and interesting subjects of the greatest importance to maritime
nations. How successfully Admiral Paris has accomplished thetask which heunder-
took can only be ascertained by a perusal of the book itself.

The first part treats of the different constructions of ships of war, and the various
types employed, giving a short historical sketch of various periods of transition,
and the changes effected; and he devotes a large portion of the first division of
his book to iron-plated ships and iron constructions. He has treated the latter
part of the subject admirably—indeed, in such a manuner as only a highly
scientific naval officer, of great experience in steam, bined with practical
seamanship, could do; and we doubt if any officer in our service could have
treated the subject equally well.

The second part of the book is devoted to a description of the various engines,
machines, and works in connection with naval architecture, which were exhibited
in the International Exhibition of last year. The various articles contained in
Class XII. are critically described, and the several interesting chapters devoted
thereto are worthy of being translated into English and re-published ; and this,
we trust, will be done. Accompanying the text are 20 large plates, cxecuted in
an admirable manner, and illustrating with fidelity the several subjects.

‘We recommend Adimiral Paris’s highly valnable work to the officers of the Royal
Navy, as well as to engineers and others ; and to every one who felt an interest in
Class XII. of the Exhibition of 1862, Admiral Paris’s book will supply the only
really useful record which is available for scientific and technical reference.

We regret that, from the late period at which we received the book, it is
impossible for us to render it ample justice by now reviewing it at length ; but
we hope next month to be able to give a more extended notice of its contents.

A Tyreatise on Parabolic Construction of Ships, and other Marine Engineering
Bubjects. By J. W. Nysrrox, C.E. Philadelphia: J. B. Lippincott and Co.
London: Triibner. 1863. N

We have, in previous numbers, given Mr. Nystrom’s views somewhat at
length (see pp. 102-105, ArTizAN); and we cannot do better than refer our
readers to the book itselt for further information.

A Manual on Earthwork. By ALEx. J.S.GrarAM, C.E. London : Lockwood
and Co. 1863,

An excellent book, appropriately dedicated to Mr. R. P. Brereton, the successor
to the business of the late Mr. Brunel.

As a really handy book for reference we know of no work equal to it ; and the
railway engineers and others employed in the measurement and caleunlation of
earthwork will find a great amount of practical information very admirably ar-
ranged, and available tor general or rough estimates, as well as for the more
exact calculations required in the engineers’ contractor’s offices. The Manual
could not have appeared more opportunely than at this time.

Pocket-book of Mechanics and Engiueen’nw taining a Memorandum of Facts
and Practice and Theory. By Joux W. Nystrom, C.E. Philadelphia: J.
B. Lippincott and Co. ; don: Tribner and Co. 1864.

We have just received the eighth edition of this excellent Pocket-book. On
Tevious occasions we have expressed so high an opinion of the book that we can
ut repeat the praise so deservedly bestowed, -

In this edition, Mr. Nystrom has added several pages of new matter, and much
that is original. Many of the errors which were unnoticed in previous editions
have been corrected, and, on the whole, it may be said Mr. Nystrom’s Pocket-hook
contains a t deal that cannot be found elsewhere. The high estimation
1n which it 13 held amongst practical men is an evidence of its usefulness,

Treatise on Mills anid Millwork. Part II. “On Machinery of Transmission
and the Construction and Arrangement of Mills.” By W.Fairpairx, Esq.,
C.E,, LL.D,, F.R.S, F.G.S. London: Longmuns. 1863.

As a further instalment of the promised series, Dr. Fairbairn has given us a
useful collection of treatises on wheels. shafts, aud couplings, engaging and dis-
engaging gear, and on mill architecture. In the portion of the work devoted
to corn, cotton, flax, silk, and woollen mills, will be found some useful examples
of modern constructions. Added to these, there are descriptions of oil, paper,
and powder mills, and a short account of the manufacture of iron—all nsefulin
their way. .

[We regret that other books received have come to hand too late to enable
them to be noticed in the present number.]

NOTICES TO CORRESPONDENTS.

G. S. (Cardiff.)—The following is a formula for ascertaining the speed of a screw
ship in knots per hour, calculated from the velocity of the screw, and compiled
from formule given in Nystrom’s Pocket Book of Mcchanics, &c. :—

3
Ma g/ BD
480,000 =
in which—

M = number of knots run by the vessel per hour.

D = diameter of screw.

n = number of revolutions of serew per minute.

L = length of blade parallel with centre line of propeller.

S = slip of screw.

‘W = angle of the blades at the reriphery.

3 = area of resistance (to vessel) in square feet.
We would also refer you to a “ Table of Speeds of Screw Propellers in Knots
and Statute Miles per Hour,” given in THE ARTIZAN volume for 1856.

W. J. C.—We await the receipt of the pr d particulars.

E. R. W.—The subject is in hand.

J. G. (Edinburgh).—We are glad to hear you have succeeded, and that we had
hit upon the caunse of your previous non-success.

G. B—We have referred your inquiry to Professor Rankine, the author of the
Paper to which you refer, and which was read at the late meeting of the
Brnitish Association a tl Tyne. We will send you his reply.

VacvvM.—You will be able to obtain a fair vacuum from your air-pump by
assuming a speed of not less than 90 and not exceeding 100ft. per minute. A
greater speed would, in our oiinion. naterially injure the vacaum. In general,
a speed of the air-pump bucket half that of the steam piston will give a very
good result. As regards the india rubber valve a.lludef to in your letter, the
following proportions will be the best :—

Height of aperture = gths of diameter of air-pump.
Width of aperture = §ths » o

(LS cos W + 0110)

ew

Or else—
Area aperture . area of air-pump :: 54 . 229.
T. J., and other correspondents whose letters we have received since going to
press, will, where possible, be answered through the post, or in our next issue.

—

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

Uxpxz this heading we propose giving a succinct summary of such decisions and other
proceedings of the Courts of Law, during the preceding month, as may have a distinct
and practical bearing on the various departments treated of in our Journal : selecting
those cases only which offer some point either of novelty, or of useful application to the
manufacturer, the inventor, or the usually—in the intelligence of law matters, at least
—less experienced artizan. With this object in view, we shall endcavour, as much &s
possible, to divest our remarks of all legal technicalities, and to present the substance
of those decisions to our readers in a plain, familiar, and Intelligible shape.

RarLway CoumpexsatioN Case.—In the Lord Mayor's Court, on the 18th ult., before
Mr. Russell Gurney, Q.C., the Recorder, and a special jury, Mr. Duffield, of Long-lsne,
Smithfleld, and Aldersgate-street, whoee repository is about to be removed to mske way
for the Smithfield extension of the Metropolitan Railway, claimed the sum of £13,000
as compensation for the leases, removal, depreciativon of stock, loss of trade, and the
consequent injary that would acerue to his business. The evidence was of a very con-
flicting character. Ultimately the jury gave their award as follows :—£2600 in respect
of theleases, £200 for the tixtures, £100 for removal, £800 for depreciation of stock, and
£1200 for loss of trade, making a total compensation of £4900, or £3100 less than the
amount claimed. .

Tax MzreopoLiTAN RarLway.—CoMpENeATION CisE.—This case—Samuel r. the
Metropolitan Railway—has been recently tried at the Sheriffs’ Court, Red Lion-square.
The claim, as origivally r':sosed. exceeded £18,000, and the company had offered £2000.
The claim, as now submitted, was £7700. It appeared that Messrs. Samuel held an un-
expired lease of their premises for 20 years, at £87 per year. It was further proved that
property in the neighbourhood had i d in value in q of the many under-
takings'in progress. The Under-Sheriff stated that the question in this, as In other
similar cases, was a fair compensation, and not to allow the parties to make a profit out
of the company. The jury, after some deliberation, d the comp ion at £2250.
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NOTES AND NOVELTIES.

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

We have reccived many letters from correspondents, both at home and abroad, thanking
us for that portion of this Journal in which, under the title of “ Notes and Novelties,”
we p! our readers-with an op of such of the “events of the month preceding”
a8 may In some way affect their interests, so far as their interests are connected with
any of the subjects upon which this Journal treats. This epitome, in its preparation,
necessitates the expenditure of much time and labour; and as we desire to make it as
porfect as possible, more ially with a view of benefiting those of our engineering
brethren who reside abroad, we venture to make a suggestion to our subscribers, from
which, if acted upon, we shall derive considerable assistance. Itisto the effect that we
shall be happy- to receive local news of interest from all who have the leisure to collect
and forward it tous. Those who cannct afford the time to do this would greatly assist
our efforts by sending us local newspapers containing articles on, or notices of, any facts
connected with Railways, Telegraphs, Harbours, Docks, Canals, Bridges, Military
Engineering, Marine Engineering, Shipbuilding, Boilers, Furnaces, Smoke Prevention,

L P 1]

Chemistry as applied to the Industrial Arts, Gas and Water Works, Mining, Metal-
lurgy, &c. Tosavetime, all communications for this department should be addressed
<19, Salisbury-street, Adelphi, London, W.C.” and be forwarded, as early in the month
as possible, to the Editor.

MISCELLANEOUS.

DRAINAGE OF AX IersH LaxE.—A gentleman has performed a great drainage feat in
the county of Roscommon. About five years ago he purchased an estate on which was a
1ake called Keoghville, covering 137 acres, with ndeﬁ)th of water varying from 5ft. to 16ft.
Mr. Wallace made an arterial cut two and a half miles long connecting the lake with the
river at Milltown Pass. This cut is 4tt. wide at bottom and 13ft. wide at top, and in
some places 13 feet deep. For a mile it passes through solid rock, which had to be
blasted. The result is that the lake has disappeared, and in its place is a large tract of
‘rich alluvial soil, giving every promise of luxuriant vegetation.

A Maenzric MoUNTAIN has been discovered in Swedish Lapland, and the vein, which
is several feet thick, promises to be one of the richest sources of natural magnets at

£30,642, or, in the
have all been adopted.

L1gETSING Coxpucroms.—The Bishops Waltham Clay Company have made a brick
"jvith 8 hole through a moulded portion of it, for the purpose of securing lightning con-

uctors.

NBw MoDE OF vsiNG NAPHTHALINE.—MTr. Serbat has taken out a patent in Belgium,
for using naphthaline pure or mixed, or in combination with other substances, for lubri-
cating machinery. It is causcd to enter either into substances prepared for lubricating
purposes, or into natural oils, or greases, or artificial oils, by dissolving it in, or merely
mixing it with them. 100 parts of naphthaline are mixed with from 10 to 25 parts of
oil or greases and stirred ; when the paste produced in this manner has become cold, it
may be used for lubricating axles, shafts, gearings, or other mechanical organs. For
lubricating spindles and other articles on which oil is usually applied, add from & to 20
parts of naphthaline to 100 parts of oil; heat the mixture in warm water until the
naphthaline is dissolved, and then shake it until the mixture is cooled down. Such
oils, mixed with n;phthlline, are {nore unctuous, they last longer, and are consequently
more ical than oils.

Ixsuriors Action or Lrap PipEs ox WATER.—A discovery has recently been made
through which the water supplied by leaden pipes may be obtained by the as
Kuro asfrom the original source. Dr. H. Schwartz, of Breslau, has discovered a means

y which the portion of the lead forming the interior surface of the pipe may be converted
into an luble sulphide, the quence being that the water passing through will be
a3 free from impurity as if passed through glass. Dr. Schwartz affects this conversion by
simply passing a strong solution of the sulphide of an alkali through the pipe to be acted
upon, and the process is completed. This solution, which is either a sulphide of potaseium
or of sodium, is used at a temperature of about 212 degrees Fahenheit, and is allowed to
act on the metal from 10 to 15 minutes. It is stated that in practice the boiling solu-
tion of caustic soda and sulphur is found to answer every purpose.

TaE “JANR,” PATENT IRON-TANX SHIP, has arrived in the Mersey from Philadelphia,
with a cargo of crude petroleum oil in bulk, belomrinito the Liverpool and Romsey Oil
Refining and Chemical Works Company (Limited). Thisis the first iron-tanked vessel
with petroleum that has arrived in this country. The Jane was specially constructed for
carrying oil from America to the company's works at Romscy, where it is discharged into
hermetically sealed floating tanks, which are moored in the river. The vesscl made the
passage in twenty days.

, tothe sum of £91,478, The recommendations of the report

NAVAL ENGINEERING.

TrE “ScyYLLA,” screw corvette, 1467 tons, 400 horse-power, underwent her trial trip at
the measured mile off Maplin Sands on the 25th ult. The vessel made six runs at the
measured mile with full boiler power, and attained an average speed of 10837 knots,
with a draft of water 17ft. forward, and 18ft. aft. The revolutions of the engines were
e of 'steam, 20lb., and vacuum, 24. Two runs were also made with half

resent known. A natural magnet weighing 400lbs, has already been obtained, and
arger oncs may be expected. The extraordinary magneti of this i t.
the question whether the magnetic pole of the earth must not be rought in Lapland | 20lb., vacuum, 24.

rather than in Siberia.

TrE CoNTRACT FOR THE Nkw IND1a AXD FomrEIGN OFFICES, to be erected by Mr.
Seott, the architect, has been let to Messrs. Smith and Taylor, whose tender, £195,573,
being the lowest, was accepted.

TractioN Exgrnes.—A public trial has been made at the Chatham Dockyard, of a
new description of traction engine invented by Messrs. Aveling and Porter, of Rochester,
which has been brought into use at the Dockyard for conveying the machinery and other
heavy materials used in the improvements now in progress at the establishment to and
from the Dockyard Works. Three of the engincs, each having a heavy load attached,
started from Messrs. Aveling and Porter's works, on the Strood side of Rochester-bridge.
The first engine weighed 12'tons, and was one of several on the eve of being shipped to
Kingston, Jamaica. Attached to the engine were two lorries, each containing three
cast-iron girders, to be used in the works now in progress at the Dockyard. The united

57, ¥
boiler power, givinﬁ'z result of 9092 knots per hour, revolutions, 45, pressure of steam,
'here was a slight force of wind from S.S.W., and water smooth. The
circle was turned at full boiler power, with helm port, 21 degrees, in 4 min. 55 sec.,
the diameter of circle being 405ft; at half boiler power, with helm starboard, 38 degrees,
in 5 min. 30 sec., diameter, 419ft. Messrs. John Penn and Son are the builders of the
engines, which are fitted with Smith's screw propeller, diameter, 16ft., 'pitch, 3ft. 6in.,
length, 3ft. The trial was considered very satisfactory.

Tar “ Princy CoNsorr” was laid down at Pembroke as n linc-of-battle ship on the
same lines as the Gibraltar ; but was afterwards cut in two, lengthened 23ft., and, like the
Ocean, reduced to & two-decker. She was first called the Z’riumph, but this name was
altered to the Prince Consort. Her launch took place in June, 1862, The dimensions
are :—Length over all, 277ft. ; length between perpendiculars, 273f.; keol for tonnage,
232f%. 83in.; breadth extreme, 58ft. 5in.; ditto for tonnage, 57ft. 2in.; ditto monlded,
56f. 4in.; depth of hold, 19ft. 10in.; tonnave, 4045 26-94 tons; ditto Board of Trade,
34?21‘34 tons ; tonnage of engine room, 1913°73 tons; ditto register, 1607°6 tons; dis-

weight of the girders was 18 tons, and of the two trucks 5 tons. To the 1 engine
were attached five empty lorries, cach weighing 2} tons, and constructed to carry 7 tons

The last engine had attached a large steam thrashing-machine, and some other
agricultural machinery. The three engines with their loads started away over Rochester
Bridge, and through the streets of the town towards the Dockyard, the speed varying
from two to four miles an hour. The ascent of Star Hill, which has an incline of 1 in
13, was made by all three engines, with their respective loads, without the least apparent
difficulty, and without any stoppage, the rate being two miles and a half per hour. In
the passage through the crowded streets of Chatham to the Dockyard no inconvenience
whatever was cxperienced, the engines adapting themselves to every variety of road, and
travelling with a uniform rate of speed. Attached to one of the engines is an appliance
for loading and unloading heavy weights, and on the train of trucks being stopped the
engine was detached and bronght round to the trucks conveying the girders, when. by
means of the lifting apparatus, the latter were lifted from the lorries and deposited in
the spot selected for them. Each of the engines started from the factory with a stock of
10cwt. of coals, which is sufficient for cight hours’ consumption. The trials were pro-
nounced in all respects satisfactory.

Tne PorrratioN or Tk GLOBR.—A professor of the University of Berlin has re-
cently published the result of his researches as to the population of the earth, according
to which Europe contains 272 millions ; Asia, 720 millions ; Africa, 89 millions ; America,

millions; and Polynesia, 2 millions—making & grand total of 1283 millions of in-
habitants. As in places where deaths are ly regi d the | mortality is at
least 1 in 40, the number of deaths must be about 32 millions every year, which gives
87,761 per day, 3653 per hour, and 61 per minute, 8o that every second witnesses the extine-
tion o[P one human lite. Another calculator states that the number of persons who have
lived on the earth since the creation is 36,627,843,275,075,555 !

Irox STREETS.—A project has been broached in New York for paving the streets with
iron, and conducting the traffic by steam carriages moving on these iron floors. It is
urged that the saving to clothing, furniture, and ds, from dam: by dust and mud
would be enormous; that the resistance on clean floors would be small, the wear on
carriages slight, and the noise but trifling in comparison with what it is at present.
Shoes, it is represented, would wear much longer on iron-side walks than on stone.

ASSESSMENT OF RAiLwaYS, Gas, Axp WaTER CompaniEs.—The recent decision in the
Court of Queen’s Bench upon the subject of rntlng railway and other companies, who
either destroy rateable property, or occupy land and premises beneficially, have induced
many of the metropolitan parishes entirely to revise their assessments in_this particular.
The assessment-rate and appeal committee of the parish of St. Pancras have, therefore,
taken into consideration the subject in relation to the assessment of the London and
North-Western, the Great Northern, the North London, the Midland, the Metropolitan
and the Hampstead Junction Railways, now existing, or in course of progress in that

arish ; as “:'llso tl(:‘e Imperia! and Chartered Gas Company, the New ive::‘ and West

1411 'ater t t i .

P t when light, 2924 tons; ditto cstimated when loaded, 6328 tons; estimated
draught when loaded, 23ft. 7in. forward, 25f. 2in. aft. Her draught, when launched, was
12ft. 1lin. forward, 16ft. 10in. aft.; mean draught, 14ft. 10§in. The engines collectively
of 1000 horse-power (nomiual) are from the manufactory of Messrs. Maudslay, Sons, and
Field, and are seated 15ft. before the mainmast; they are termed “ horizontal double
Eston rod.” The horizontal double action air-pump is worked direct from the engine.

n(h of the engines fitted with box slides; they are worked by double eccentric and link
motion, and are provided with metallic slide valves. The airpump valves are of india-
rubber, with metallic valves to discharge through the sides of the ship. The air-pumps
arc 20in. in diameter, and have a 4ft. stroke. The inside diameter of the steam cylinders
is 92in. ; they are steam jacketed. The diameter of the main steam pipes is 23in. The
pistons arc fitted with metallic packing, and not with hemp as herctofore. There are
also in the engine-room two small auxiliary engines of 12in, diamecter. Each of these is
fitted with a pump for filling boilers from the sea; together they are capable of supplying
the requisite amount of water when the main engines are working full boiler power. She has
in addition a double 7in. pump, which can be worked by hand or steam, capable of sup-
plying a sufficient quantity of water for working half-boiler power, and arranged so a8 to
g:_mp on deck or overboard, and to draw water from the bilges or the see. The eight
boilers contain 3340 tubes, each of which is 6ft. long by 2}in. outer diameter, and 2%in.
inner dismeter. By the fore boilers the power of 600 horses (nominal) can be obtained,
and by the other 4000 horses, calcnlated at 7lbs. effectivo pressure per square inch. The
gun metal screw propeller is four bladed ; it weighs about 15} tons, and overhangs, or,
rather, has no outer bearings. The diameter is 21ft., and the pitch, on Mandslay's prin-
ciple, can be altered from 20ft, to 25ft. mean pitch. The stern bracket is surfaced up,
and the boss of the screw is surfaced also; the machinery is arranged so that the screw-
chaft can be carried forward to close the opening entirely where the two surfaces meet.
The Prince Consort's screw shaft is fitted with a disconnecting clutch and friction brake,
by which, when the ship is under canvas only, the screw will be allowed to revolve freely
in the water. The brake can be used when it is necessary to stop the screw, and recon-
nect it with the engines for the purpose of resorting to steam. In the fore stroke-hole
there is a spare blade for use in case of accident; lﬁ(e the others its flange is perforated
with slotted holes for the reception of the screws which fasten it to the boss. The
blades are twisted slightly, and become much thinned towards the outer ends. The
engines and machinery weigh 730 tons; the cost is about £50,500, and>the manu-
facturer obtains in addition £1 per horse power (£1000) for placing them on board.
The contractors’ trial of the engines of this iron-plated screw steamship took place on
the 24th ult., outside Plymoutrh breakwater, and proved completely successfal. The
mean speed of the six runs at the measured mile was 13182 knots an hour ; the revolu.
tions of the engines were 56} per minute. On the 14th ult. the Prince Consort completed
the last of the series of trial trips. The result of four runs at the measured mile gave a
mean speed of 12083 knots; mean revolutions 504. With two large boilers forward,
estimated at 300 horse-power, the mean speed was 9'427; revolutions 40. With four

p the Electric Telegraph, and London C p 5
and they find that the assessment on the rate made on the 11th April of the preeent
year was £63,936, a sum totally disproportionate to the amount of land and premises
occupled benefically, or of property destroyed, and they have therefore recommended to
the representative vestry to increase the assessment upon thesc properties by a sum of

small boilers aft, estimated at 400 horse-power, the speed was 10°33 knots; revolutions
433 ;l ltlild m:;%h two small boilers aft (200 horse-power), the speed attained was 7'3%;
revolutions 33,

A xEwW FRIGATE, CALLED THE ‘“ BELLEROPHON,” is to be built at Chatham, from the
plans of Mr, Reed, which will eclipse anything that has preceded her in the shape of iron
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ships. The trial target, which is now under construction, is formed of 10in. iron frames,
about 2ft. apart, covered first with iron nearly 2in. thick, then with teak 12in. in thick-
ness, and finally with 6in. armour plating ; and should they be found to succeed on the
occaston of the trinl, the Belleropkon will be covered in exa:tly the same manner from
stemn to stern.  Her engines will be of the moat powerful description, to steam at least
14 knots per hour, and this, coupled with her enormous strength, and her shot-resisting
power, will render her by far the most formidable of the iron vessels yet constructed.

Tre FREXCE STEAM Rax “MagENTA.”"—The Opinion Nationale gives the following
description of this new steam ram. She is higher out of the water at the bows than the
stern ; her masts are short and thick, and the bows culminate in a gigantic spar or
ploughshare. The upper deck is flush, and with the exception of two bow chasers, there
are no guns upon it; close to the smoke pl{-c is a shot proof turret, whence orders can be
communicated to cvery part of the ship. In action the crew are all below, and the cap-
tain, his sigual officers, and a few picked marksmen occupy the turret. The
has two gun decks, cach armed with 24 breech-loading guns, throwing a 60ib. shot,  All
the guns are protected by iron plates, bnt the iron casing stops short at the bows and
stern, The cngines (1000 horse-power nominal), can be worked up to 2700. Her speed
on an even keel is from 13 to 14 knots, and her consumption of coal 130 tons per day.
Her length over all is about 295ft.; extreme breadth about 57ft.; her displacement 6000
tp 7000 tons,

Navar ArprorNTyexts,—The following appointments have been made since our last:—
W. Anderson, Chiet Engineer, to the Asia, for the Odin; T. H. Dawkins, Acting Engi-
neer, to the dsia, as supernumerary; W. F, Innes, Engi , to the Dauntless, for the
Tender; R. Harris, Engineer, and F. Pugh, W. M‘Naught, and G. T. Stronach, Assist.
Engineers, to the Mednsa ; W. H. Brimfield, of the Wye, confirmed as First-class Assist.
Engineer; W. H. Barker, of the Topaze, promoted toAch'n% 'irst-class Assist. Engineer;
F. Stow, Chicf Engineer, to the Indus, for special service ; H, Brown, Chief Engineer. to
the Challenger; J. Davis, Chief Engineer, to the Lily ; S. H. Dawkins, Acting Engineer,
A. J. Tront, J. D. Lamont, M. Baird, R. Young, and G. R. Beer, Assist. Engineers, to
the Nile, as supernumeraries; T. F. Hill, Chief Engineer, to the Fisgard, for the
Wolverine ; J. Copplestone, Assist. Engineer, to the Indus, for the Constance; G. Park,
Chief Engineer, to the Tndus, for the Loxdon ; E. Barrett and J. Brand, Assist. En eers,
to the Cumberland, as super jes; J. M‘Laren, in the Cumberland ; E. Carling, in
the Indus; M. M'Intyre, in the Adventure; A. B. Luckie, in the Victoria; and A. T.
Pringle, in the Wye; W. Gentles, of the Cumberland, for the Wildfire; D. M*Vean, of the
Fiagard, for the Bann, and T. Spence, in the Supply, promoted to First-class Assist.
Engineers; J. Bannatyne, in the Centaur, D. Storrar, in the Cygnet, D. M'Intyre, in the
Argl:u and R. Findlaﬂn the Cormorant, ‘Promcted to Acting First-class Assist. Engineers;
T.T. ilumy, Chief Engineer, to the Gibraltar ; W. Stell, Chief Engineer, to the Pelorus;
J. Gillies, Chief Engineer, to the Seylle; R. Anderson (a), Engincer, to the Supply; J.
Snell, Engineer, to the Scylla; W. Skeon, Engincer, to the Gibraltar; W. Maxwell,
En;rineer, to the Asia, for the Earnest; J. L. Davies, Engineer, to the Iadus, for the
Delight I;J; W. Sutton (b), Engineer, to the Indue, for the Royalist; E. Taylor, Engineer,
to the
Assist. Engineer, to the Indus, for the Donregal : J. Hopwood, Assist. Engincer, to the
Fisgard, as supernumerary ; W. Bowen, Assist Engineer, to the Scyllu; R.J. Morman,
Assist. hnglneer, to the Pelorus; G. O. Wilson, Assist. Engincer, to the Russell; W.
Pilcher, G. W. Robins, and W. F. Cole, Assist. Engineers, to the Gibraltar; B. F. Pine,

romoted to be Chief Engineer. G. Glasson, Chief Engineer, to the Liverpool; J. A. H.

arcus, Assist. Enginecr, to the Asia, a8 supernumerary; J. A. Lodge, Engincer, and J.
King (a), and W, Hawksley, Assist. Engineers, to the ﬁ':gard, for the Hydra; A. Bitchiej

rus; J. Annable, First-class Assist. Engineer, to the Pelorue; W. N, Sennett, |

| are being prepared on Capt.

independently of all others, to headquarters. The guns now under trial are the most
perfect form of the Armstrong breech-loader extant. The whole of the experimental
firing has not yet been concluded witlr all the guns under trial, but it has proceeded suf-
ficiently far to ensble a correct judgment to be formed of the gun’s power and its suita-—
bility for service on board ship. The 70-pounder wedize gun under trial concluded its
course after firing 200 shot and 50 common shell (Armstrong, but not built in segments).
The target was placed at 2000 yards’ distance out on the Horse Shoal, seaward. The
charge of powsler used for the shot was 10lb. and for the shell 8lb. ; the latter containin,
8lb. of powder as a bursting charge. Two different targets were used for shot and shell, -
that for the latter being built up of nine inch oak plank, as the shells were fired with a
pillar fuee, and therefore required a resisting object of some solidity to strike against to
cause them to burst. The practice made{throughout with this gun was very fine; 65 shots
were fired in 474 minutes, and the target was struck 36 times. This was the longest
period of firing at one time to which the gun was subjected, for the l‘:‘f{vbolt" gave out on
several occasions, and the gun became disabled until the armourer had removed the pin,
and repaired the d ¥'s he Armstrong armourer stationed at Portsmouth being
present, examined the bolt by Colonel Longdon’s directions, and gave it as his opinion
that it was made from a similar metal to the gun. He suggested that he should be
allowed to make a new steel bolt. To this the colonel at once acceded, and the new bolt
was tried, and 64 shots were fired from the gun conseccutively without any burring up of
the metal on the wedges, or any serious damage to the bolt beyond the indentations
which might be expected on the side of so small a piece of metal. The firing from the
40-pounder, also under trial, is not yet concluded. One of the 70-pounder shells burst at
the mouth of the gun, but that was the only instance of the kind throughout its firing,
and no cause could be nusllfned for it. With all the accuracy exhibited by both the guos,
there was a great eccentricity of movement observed in the after course of the shots,
and the general opinion which has been formed thus far of the wedge gun is that it is
not in its present state at all fit for sea service.

IMPROVED ORDNANCE.—A course of experiments is now in progress in the Royal Ar-
senal at Woolwich which ?romlses important results. A 32-pounder cast iron service gun,
strengthened on Capt. Palliser’s plan, has been tested by firing a double-proof service
charge of 36lb. of powder, and a cylinder gradually increased in size. The gun was fired
upwards of 100 rounds without manifesting the slightest signs of giving way, and burst
at the 107th round. The result is considered exceeding}y favourable, and has been
reported accordingly to the War Department. A number of cast iron service guns have
been consequently placed at Capt. Palliser's d:ipoenl. to be bored and al in accor-
dance with his principle, and to be similarly tested at the Arsenal proof butt at Woolwich.
C:J:t. Pallisger, it appears, has for many years applied himselt to the study of cast iron
ordnance. His plan consists in removing a portion of the existing metal from the in-
terior of the gun and inscrting a combination of steel and iron tubes in such a mauner
as to relicve the outer cast iron case from all strain, whereby the gun acquires sll the ad-
vantages of the present wrought iron ordnance. Capt. Palliser, 1t is understood, main-
tains the principle that steel and wrought iron tubes of limited thickness can be so in-
serted into cast iron skins or outer portions of the existing service guns as to relieve the
structure from all strain, and that only a small portion of the gun is required to resist

ion, and the ini rtion being useful merely to vrevent recoil. Several guns
alliser’s plan,

STEAM SHIPPING.

TESTING OF A STEERING SCREW ProPELLER.—On the 8th and 9th ult. a series of in-
teresting expe ts was carried on at Shecrness by order of the Admiralty to test the

in the Dasher, for the Speedy, and W. Landells, in the Asia, supernumeraries, p t

to First-class Assist. Engineers; B. G. Little, Assist. Engineer, to the Fisgard, as super-
numerary; R. . East, Assist. Enginecr, to the Irdus, as supernumerary; T. Lumley,
Chicf Engineer, to the Tudua, for the Research; J. D. Lamont, in the Nile, promoted to

Wilkins, W. E. Blackburn, and E. Bolton, Assist. Engincers, to the Asia, as supernu-
merarics; J. T. Stock(h;‘g, Assist. Engineer, to the Dauntless, for the charge of the en-
gines of the Arqus; R. E. Chiswell, Ausist. Engi , to the Dauntless, for the Argus;
J. W. Hawes, Assist. Engineer, to the Colossus; J. T. S. Flynn, Assist. Engineer, to the
Cumberland, as supernumerary; G. Tyril, C. J. Cock, and W. G. M‘Burney, Assist, Engi-
neers, to the Indus, as supernumerarics.

THE *“OsporNE” paddlewhecl steam yacht, went out of Portsmouth harbour, on the
17th ult., to Stokes Bay for a trial of her machinery and her new paddlewheels, under the
superintendence of Commander Brett and other officials of the Stcam Reserve. The
trial was considered satisfactory,

Tus Steax FRIGATR “ ARETHUSA,” 39 guns, 3141 tous, 500 horse-power, having
undergone several important alterations in her machinery:to enable her to work either by
surface or injection condensation, or the two conjoihtly, was taken out of Sheerness Dock-
yard on an experimental trip of five hours on the 11th ult. During the trip the average
revolutions of engines were 68 per minute; vacuum, 28lb.; and pressure of steam,
251b.  The trial was of a most satisfactory character.

Tne “SxipE,” 5-screw steam gun vessel, 431 tons, 80 horse-power, recently underwent
her final trial of machinery at the ed mile off Maplin Sands. Tbe trial was pro-
nounced highly satisfactory, the vessel’s specd being 8°440 knots an hour, about a quarter
of a knot greater than that of her sister ship the Juseur.

THE “SPEEDY,” screw gun vessel, in commission for service at the Channel Islands,
having underg to hulland hinery at Portsmouth, and received new boilers,
was tested at the ed mile in Stokes’ Bay on the 16th ult. She realised a mean
speed of eight knots, and under high pressure slightly exceeded that rate. The ma-
chimery worked satisfactorily.

MILITARY ENGINEERING.

ExcrisE AND FreExcH METaL.—A third trial of French and English armour-plates
took place at Portsmouth on the 2nd ult. The plates comprised four from the French
firm of Petin, Gaudet, and Co., two of 4}in. and the remaining two of 5in.; ono from
Messrs. John Brown and Co., of Sheffield, of 63in.; and one from the Millwall Com; .
of 5}in., the average length of the whole being 15ft., and their breadth 3ft. 4in. Petin
and Gaudet’s two 4}in. plates received six and seven shots respectively, aud both proved
to be of inferior quulity. They had both very extensive cracks and scparations of the
metal, and showed cracks of a greater extent than has been done by the French made
plates on any former trial. Messrs. Brown’s plate and that of the Millwall may be con-
sidered about equal, and as the best by far of the six tested. The French plates proved
to be far below the average of “ A I” plates, and very inferior indeed to the two first
plates which were tried at Portsmouth from the sametirm. M. Gaudet, who was present
during the trials, expres«ed his astonishment at the results as regarded his plates, and
8aid that no such result had ever attended any triul of them in France,

Taz ArusTRONG.—At Fort Cumberland the Royal Marine Artillery, at Lumps Fort the
Royal Artillery of the 6th Brigade; and on board her Majesty’s ship Excellent the trained
gunners, have been engaged in making a series of experimental rapid firing courses with
shot and shell from the new * wedge” Armstrong 40 and 70 pounders. Similar experi-
nental firing is taking place at other out-stations under competent officers, and each
officer engaged in {ucting the exper ts will, at their close, forward his own report,

value of & steering screw propeller applied to the Churger gunboat, the invention of Mr.
W. J. Curtis, C.E. The peculiarity of this screw is that a ring forming an universal, or

ball and socket joint, is placed within the hollow boss of the ascrew, which is thereby

Engineer; A, Lowton, in the Orlando, prcmoted to First-class Assist. Engineer; H. W, ; connected with the main shaft, the centre of gravity of the screw and the centre line of

the rudder intersecting the centre line of the main shaft, so that the entire weight of the
screw is borne by the shaft, and by means of the tail or spindle of the screw projecting from
the boss working in the rudder, whatever may be the movement of the rudder, it com-
municates an equal movement to the screw, which therefore becomes not only the pro-
pelling but also the guiding power of the ship. Furthermore, by this invention the re-
tarding action of the rudder and likewise the vibration are removed, while the speed of
the vesscl is increased. The Charger gunboat, hnvinf been handed over to Mr. Curtis
for the purposc of making experiments, was taken for trial at the measured mile off
Maplin Sands, the result being that the mean of the runs to and tro was 5:688 knots an
hour, as contrasted with 7°751 knots obtained at Portsmouth previous to the vessel being
placed in Mr. Curtis’s hands ; showing a gain of 531, or about half a mile, in favour of
the steering screw, while the indicated horse power showed 113:30, against 14525 ob-
tained at Portsmouth. It was felt by those who witnessed the experiments that had the
engines been in a more efficient working state the gain would have been still more con-
uidgernbie. On the following day a competitive trial of speed took place between the
Charger and the Spanker, twin boats, having been built upon the same model and lines
by the same builders, and each containing engines of 60 horse-power. The distance run
was from a buoy off the Formidable, round the Nore Light and back, a total distance of
about cight miles. In this distance the Charger beat the Spanker by 17 minutes, being
25 per cent. gain, or equivalent to about & miie and a half per hour, the whole run being
made by the Charger in one hour and one minute. This gain is evidently obtained bv
avoiding the retarding effect of the rudder, as it was found that to keep the vessel in her
course the helm never varied more than from 3 to 5 degrees. The full circlo was made
in 2 min. 40 sec., helm siarboard 40 degrees, the diameter of the circle beinql 1201t.,
measured by a line ‘paid out from the stern of the ship. The circle to port, helm 40
degrees, was made in 2 min. 30 sec., diameter the same, the length of the vessel being
115ft. By working the screw astern and putti:g the helm over 40 degrees, the vessel can
be turned in about half the time above stated, and in a radius of only one-third its
length, measuring from the screw itself. The screw can be applied in the dead wood of
the ship, and lifted as in the ordinnrz way, 8o that the vessel may be governed either by
the rudder or screw, or by both, at the option of the commander; also ,if found neces-
sary or deeirable, the rudder may control the movement of the vessel by the momentum
after the engines are stopped.

THE ANTWERP STEAMER, THE “Barox Osy,” whilst coming u%}imehouse Reach, at
low tide, on the 3rd ult., with 100 engers on board, struck her bottom against the re-
mains of an old anchor, and sustained such a serious rent, that she sunk almost imme-
diately, leaving barely time to get out the passengers and luggage.

StEAM SHIPBUILDING ON THE CLYDE.—Messrs, Steele and Co., of Greenock, have
launched a fine screw of 2000 tons, named the Perucian, for Messrs. Allan’s ocean line of
steamers. Messrs. Blackwood and Gordon, of Port Glasgow, have launched a screw
named the Tuskar. She is the second vessel of the same name, and has been built—to
supply the place of the last Tuskar, which was sold some months back to a Spanish
firm—for the Clyde Shipping Company, by whom she will be employed as a consort to
the Pladda in the Cork, Waterford, and Glasgow trade. The dimeunsions of the new
steamer are as follows:—Length of keel, 175ft.; breadth, 24ft. 6in.; depth (moulded),
14ft. Her burden is 525 tons, builders’ measurement, and she is to be propelled by a pair
of direct acting trunk engines of 100 horse-power, manufactured by the builders. Mr.
J. G. Lawrie, of Whiteinch, has launched the Ofago, a screw of 850 tons, built for the

Intercolonial Royal Mail Steampacket Company, The Otago, which is intended to carry
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the mails between Sydney and New Zaaland, will be propelled by direct acting ‘engines of
750 horse-power, supplied by Messrs. Blackwood and Giordon. Her lenzth of keel and
fore-rake is 234ft. 6in.; breadth of beam, 28ft. 9in.; depth of hold, 15ft. 8in. Among
trial trips mukbe mentioned that of the Fergus, lately lJaunched by Messrs. A. Stephen
and Sons, of Kelvinhaugh, which in running down the river attained a‘speed of nearly
20} miles per hour. This vessel was launched in 56 days from her keel being laid ; her
engines are by Messrs. Aitken and Co. The Mariani, a screw built for the Bociété
Accéléré d'Haiti, has also made a trial trip, at which she steamed at the rate of 12 miles
r hour. She was built by Mr. T. B. Seath, of Rutherglen, and is 140ft. in length, 131t.
readth of beam, and 10ft. deep. Her engines, which are of 50 horse-power nominal,
havo been supplied by Messrs. pbell and Sons, of Glasgow.

Tre “ NorMaNDY,” new paddle-wheel steamer, built by Messrs. Ash, of Millwall, for
the South-Western Railway Compan(. tested her machinery, which were manufactured b
Mr. J. Stewart, Poplar, on the 3rd ult. During her trip to the Nore, her cngines, whic!
are of 225 nominal horse-power, were worked up to eight times that amount, or 1820
horse-power, and a speed of 17 knots per hour was obtained. Her draught of water was
8ft. 9in. forward, and Sft. aft.

TrraL or THE “ Wo-KEE.”—This fine screw steamer, built by Mr. Laing, of Sunderland,
for the China and Japan trade, had her trial trip on the 9th ult.,, when she steamed on
an average about 11 miles an hour. She was engined by Mr. John Key, Kirkealdy; the
engines of 80 horse-power, being those that were exhibited by him in the Exhibition
of last year; and illustrated and described in Trx Arrtizax Exhibition Series, No. 5.
Her eagines averaged 86 revolutions a minute. The Wo-Kes i8 a vessel of 600 tons
builders’ t. Herdi ions are :—Length over all, 185ft. ; breadth, 26ft. ; and
depth, 16ft.

LAUNCHES.
LAUNCH OF AN AUSTRALIAN RIVER STRAMER.—On the 3rd ult. an iron screw steam-
vessel, named the Nutfield, was 1 hed from the y ises of the builders, Measrs.

James Ash and Co., Poplar. After the launch the vessel was removed into dock to be
fitted with her hi and boilers, previ being forwarded to her owners in
Australia, where she will ﬁe used for river passenger traffic. The Nutfield is 1770 tous
burden, length 215ft., and breadth 23ft. 6in.

TaE “ WOLVERENE,” to carry an_armament of 21 guns, has been launched from the
shipbuilding yard at Woolwich. Her keel was laid down in the spring of 1859. Her
glﬁncipal dimensions are—length over all, 253ft. lin.; length between perpendiculars,

ft.; lenﬁh of keel for tonnage, 196&t.; breadth extreme, 40ft. 9in. ; ditto for tonnage,
40ft. Sin.; ditto moulded, 39Mt. 9in. ; depth in hold, 24ft. 4in.; burthen in tons, 1703 5-94 ;
horse-power, 400. Her draught of water (when she had about 30 tons on board) was
found to be 16ft. aft., and Sft. forward. She will be brought forward for the first-class
steam reserve.

Lauxch or tHE “ EL Mounassiz,” Irox Rax.—We noticed in TEE ARTIZAN Of August
the launching of an iron-plated steam ram, from Messrs. Laird Bros., Birkenhead ;
another of these vessels, named the E! Mounassir, which may be translated as the Victory,
‘was launched by this firm on the 20th August. The length of the vessel over all is about
230ft. ; beam extreme, 42(t.; depth, 19ft. 8in.; tonnage, about 1850 tons, O.R.; power
of engines, 350 horse power. The model of the vessel will eombi:::xeed with good sea-
going qualities. The stem is formed so that the vessel may be as a ram, and the
stern is arranged so as to afford protection to the screw and the rudder from shot or col-
lision. Therig will be that of a barque with long lower masts of iron; the lower yards
are also of iron. The cylindrical capola towers, on Captain Cowper Cole’s patent, are to
be fitted, one before and the other al the engine-room, cased with thick armour plates.
The arm our plating of the sides of the vessel is 44in. thick amidships, and rather less at
the extreme ends. The plates are fitted on to a teak backing of great thickness. The
deck of the vessel is also covered with iron plates.

TaE “ LAUgeL” SCREwW STEAMER, for the Glasgow and Londonderry Steam Packet
Company, and intended to fill up the place of the well known Thistle, has been recently
1aunched from the yard of Messrs. A. and J. Inglis, on the Clyde. Her dimensions are:—
Length in keel and forerake, 183ft.; breadth moulded, 25ft.; depth moulded, 13ft.; and
tonnage, 565 B.M. She will be propelled by a pair of piston-rod geared engines, the
nominal horse-power being 140.

Tz PADDLE STEAMER “ ALEXANDRA” was launched from the dockyard of Messrs.
Laird Bros., Birkenhead, on the 15th ult. The following are her dimensions:—Length
between perpendiculars, 222ft. 6in.; beam, 28ft.; depth, 16ft.; tonnage, 860 tons; en-
gines oscillating), 320 H.P.; her paddle-wheels are on the feathering principle. The
vessel has been built for the London and North-Western Railway Company, for the cattle
trade between Holyhead and Dublin. She has a hurricane deck extending from the fore-
castle nearly as far aft as the forward s%onson houses, and a deck house att for passenger
accommodation; so that the whole of the ‘tween decks and lower holds are available for
cattle, being fitted up with sloping stages leading down from the hatchways, for the cattle
to walk into and out of the holds. The machinery, as well as the vessel, has been con-
structed by Messrs. Laird Brothers, and will be fitted on board in one of the docks at
their works.

AT CORK A LARGE SCREW STEAMER was launched from the yard of Messrs. G. Robin-
son and Co., on the 14th ult. She has been built for Messrs. Malcolmson, Portlaw, and
Co., and is intended to trade between London and Oporto. Her proportions are 276ft.
long; breadth of beam, 31ft. ; depth of hold, 18ft.; and her burthen, 1200 tons, being the
largest iron steamship ever built at Cork. °

THE “ SNACFELL,” 8 steamer built by Messrs. Caird and Co. of Greenock, recently
arrived at Douglas, Isle of Man, for service between that place and Liverpool. She is
225ft. in length, 26(t. beam, and draws 8ft. of water. The onflnes, constructed by the
same firm, are of 250 horse-power. In a trial trip on the Clyde the Snagfell ed a
speed of 17 miles per hour.

Tee “ HELEN SiNcLAIR,” a fine screw steamer, was launched on the 12th ult. from the
yard of Messrs. J. Wigham and Co., Low Walker. The Helen Sinclair is the property
of the London Chartered Gas Company, aud is intended to form oue of the line of screw
colliers between the Tync and London. Her dimensions are 180ft. long by 2Sft. beam,
and 17ft. depth of hold. Her engines will be supplied by Messrs. R. and W. Hawthorn,
and will be of 80 nominal horse-power,

Tur “ Nora,” paddle steamer, was launched from the yard of Messrs. Caird and Co.,
on the Clyde, on the 12th ult. The Nola is of 750 tons, and measures 225ft. long, 25ft.
broad, and 134ft. deep. She will be fitted, by Messrs. Caird, with oscillating engines of
260 horse-power, with tubular boliler fitted before and abaft the engines.

Tae “Maria P1a,” screw steamer of 513 tons, built by Messrs. J. Reid and Co., Port
Glasgow, and belonging to the Lusitania Steam Packet Company, of Lisbon, was launched
on the 12th ult. Her direct acting engines are of 120 horse-power, fitted with condensers,
and will be supplied by Messrs. Macnab and Co., Shaw’s Water Foundry,

TELEGRAPHIC ENGINEERING.

Tar TeLEGrAPH AcT.—The Act passed on the day ot the J)rorogntion to regulate the
exercise of powers under special Acts for the construction an i of telegraphs
has been printed, It contains as many as 53 sections. Before a company proceeds to

place a telegraph over, along, or across a street, not beln% a street in the metropolis or in
a city, or a public road, or to place posts, the{ are to publish a notice that they have got
the consent of the body having the control of the street, and leave notice at the dwelling
houses, and are not to place the tel h until after 21 days’ notice, during which time
objections can be made to the Board of 'i‘nde. If any person in the employ of a com-
pany wllfulI{ or negligently omits or delays the transmission or delivery of any iessage,
or improperly divulges to any person the pn?ort of any message, he may for every such
offence be liable to a penalty not ding £20. All ges on her Majesty’s service
are to have priority, and on the request of the Board of Trade a telegraph is by a com-
?any to be placed for the exclusive use of her Majesty. The Act further provides that

n case of an emergency telegraphs may be taken possession of for her Majesty’s service
by a warrant from the gecreury of State. The warrant is only to be in force one week,
but sucoessive warrants may be issued. The Treasury in such case is to pay the com-
pany for the loss sustained. A company may be proceeded against by the law officers of
the Crown on a cortificate from the Board of Trade that any provision of the Act has not
been complied with, or that compliance would be for the public advantage.

Tre Ixpmax TsuEeraPn CaBLE.—The Kirkkam, 1061 tons registry, with about
187 miles of this cable on board, left Gravesend, on the 11th ult., for the Persian Gulf,
her precise destination being Bagdad. This is the second portion that has goue out,
and the remaining lengths wlll be conveyed in three sailing vessels and a steamer. The
entire length is upwards of 1200 miles, and the weight about 5000 tons.

Tex Marta AND ALEXANDRIA CaBLE.—71he Hawthorne arrived at the supposed
place of the fault of this cable, about 61 miles from Alexandria, on the 10th of August,
and, after creeping for five days across the line in which the cable was laid, a fragment
of the cable, about half a mile in length, was picked up in 27 fathoms. The creeping
was then repeated, and an end raised, which, on testing, was found to be in communica-
tion with Benghazi. Four more detached pieces of the cable were picked up, of about
half a mile each in length, and on the 17th an end was found that was in perfect com-

ication with Al Iria. A new piece of cable, about seven miles and a half long,
was spliced in, and p t ication restored throughout the whole line, In the
short length of three miles that was actually picked up there was no less than ten faults,
where the cable had been completely severed, evidently for some time. There are still
about four niiles of unconnected cable left at the bottom, but in what condition it is
impossible to tell. Some 150 sponge-boats were found by the Huwthorne at work ou the
spot, and the inference is that their anchors cut up the cable, which at this partis a
doer-m cable of small diameter, two of the boats having been found with their anchors
foul of it. The navigation and direction of the ship were entirely confided to Lieutenant
Drew, who was present at the laying of the cable.

TrE ATLANTIC TELEGRAPE CoMPANY have raised the capital they required, and the
directors have selectea the tender of Messrs. Glass, Elliot. and Co., who undertake to lay
the cable across the Atlautic before the end of the year 1884,

TaE Bagpap TELRGRAPH of the Ottoman Government is being continued by the En-
glish Government as a line to India, and there is every probability that next year the
telegraph will be in operaiton through Constantinople and Bagdad from London to
Pem Calcutta, Bombay, Madras, Ceylon, and the frontiers of China. This will be the
prelude of the through line of railway from London to Indis. The Imperial Govern-
ment, ﬂndlixng that the telegraphic administration had fallen into a deplorable state, has

d the di ), app

inted a new one, and restored order in the inanage-

RAILWAYS.

Cowwecring ALpErsHOTT Canp witH Loxpox.—The project for comnecting Alder-
shott camp with London by a railway junction is now & more definite form.
According to the * preliminary prospectus” issued, the roposed line will be about 7}
miles in extent, commencing way between the Woking and

1.4 P

ment.

from the South-Western
Far g , P ding by a direct route to Aldershott and thence to a point
near to the Farnham station of the London and South-Western Railway Company. It
can be connected also with the South-Eastern Railway at or near North Camp or Ash
Church stations, whereby the whole of the military jmaterial and commissariat storcs
from Chatham, Woolwich, and the Tower will be conveyed direct to the Government
stores by rail. The capital calculated as sufficient to complete the undertakingis £75,000,
which it is proposed to raise in 7500 shares of £10 each.

TurxisH RarLways.—The Smyrna and Aden COIII?CI‘I{t has recelxed t{w
or 1ts

new firman

for its extension to Aden, and is taking res Bogjah The Varna
Rail is fally | hed, its capital obtained, and its ts are steadily
proceeJlng.

derstood, is now ding for the purpose of

A NEw Rarwway.—A survey, it is p g
bling the p ters to obtain parli tary powers in the next session for the con-
struction of a railway from the Brigvhton and South-Western on Wandsworth Common
to Wimbledon Common, Kingston Vale, Norbiton, Petersham, Richmond Kew, and to
join the North and South-Western at Brentford. The praject, it is said, is earnestly sup-
ported by the National Rifle Association.
Ramway Rorrixg Stocx.—The gradual increase in the rolling stock of the various
railway companies is very striking. Thus the Bristoland Exeter, which had, at the close
of 1861, 60 locomotives and 1173 carriages of various kindg, had advanced at the close of
1862 to 64 locomotives and 1229 carriages and trucks ; the Great Eastern progressed from
328 engines, and 8604 and other carriages and trucks in 1361, to 330 engines and 8630
other carriages and trucks in 1862; the Great Northern from 338 engines and 10,122
arrh{%a and trucks in 1861, to 338 engines and 10,167 carriages and trucks in 1862 ; the
Great Western, from 443 engines and 10,424 carriages and trucks an 1861, to 504 engines
and 11,591 carriages and trucks in 1862; the L hire and Yorkshire, from 363 .
and 11,897 carriages and trucks in 1861, to 370 engines and 11,954 and trucks in
1862, the London and North-Western, from 972 engines and 21,233 carriages and tracks
in 1861, to 1031 engines and 21,380 carriages and trucks in 1862; the London and South-
Western, from 177 engines and 4616 carriages and trucks in 1861, to 177 engines 4821
carriages and trucks in 1862; the London, Brighton, and South Coast, from 145 engines
and 3862 carrisges and trucks in 1861, to 165 engines and 3899 carriages and trucks in
1862; the London, Chatham, and Dover, from 49 eugines and 576 carriages and trucks in
1861, to 76 engines and 933 carriages and trucks in 1862; the Manchester, Shefficld, and
Lincolnshire, from 133 engines and 4687 carriages and trucks in 1861, to 133 engines and
4703 carri and trucks in 1862; the Midlend, from 473 engines and 11,740 carriages
and tmckm. 1861, to 479 eugines and 11,951 c and trucks in 1862; the North-
Eastern, from 448 engines and 24,996 carri: and trucks in 1861 to 437 engines and
29,125 carriages and trucks in 1862; the North-London, from 66 engines and 2460
carriages and trucks in 1861, to 68 engines and 2552 carriages and trucks in 1862; the
South-Eastern, from 189 engines and 3900 carriages and trucks in 1881, {0 201 engines
and 4179 carriages and trucks in 1862; the Stockton and Darlington, from 151 engines
and 17,552 carriages and trucks in 1861, to 156 engines and 17,568 carriages and tracks-
in 1862; and the Weet Midland, from 105 engines and 3743 carriages and trucks in 1861,
to 115 engines and 4222 carriages and trucks in 1862. The Scotch and Irish lines have,
of course, developed their rolling stock to a corresponding extent.
RaiLway Revexve.—In the year ending December Slst, 1859, the railways of the
United Kingdom acquired £25,743,602, 10,002 miles being in operation ; in 1860 the re-
ceipts rose to £27,766,622, the number of miles at work beiug advanced to 10,433; in
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1861 the earnings further increased to £283,565,355, the extent of effective lines being
10,865 miles; and in 1862 there was a further expansion to £29,128,558, produced b
11,551 miles. The progress effected in the last three years is £3,335,056, so that this is
not a very improbable assertion. The working expenses of British rnifways do not appear
to be proportionately reduced, the ratio to the rough receipts last year having been 40
per cent., as compared with 43 per cent. in 1861. Thus, while tho profits of 1381 are re-
turned at £14,691,296, in 1882 they only increased to £14,820,691.

Tre Lupoeare-witL Viapucr.—The City Commission of Sewers have held a meeting,
at which a design of the proposed railway viadact across Ludgate-hill was submitted for
approval by the solicitors to the London, Chatham, and Dover Railway Compun{, who
had engaged to make the structure after a design to be sanctioned by the Commissioners.
The Company propose to widen Ludgate-hill to the extent of 18it., by setting back the
houses that are on the south side of the hill, from about the Old Bailey to Bridge-street.
‘The present width of the hill is 44ft. The alterations aake it GOft., with a carriage way
30ft. broad. The proposed viaduet would allow aclear headway of 18it. for the carriage
traffic, and have sides 8ft. high. It would be an iron structure, with a span of' 60ft.,, and
with ornamental brackets at each end, placed against the sides of the abutments, and
leaving & head way for foot passengers ot about 9ft. A great deal of surface ornamen-
tation was shown on the sides, giving the appearance, at first airht. of an open perforated
bridge ; but it would have an iuterior lining to prevent the fall of burning cinders from
the passing trains. Mr. Haywood, the engineer, took occasion to warn them that the
atructure, when erected, might fall short of the expectations tormed from its appearance
on paper.

RAILWAY ACCIDENTS

AccIDENT OoN THE WiST CORNWALL Ramwwar.—On August 3lst, the train leavin
Truro at & quarter past 7 o'clock, on arriving at Penwither's-bridge, about half a mile
from the station, came in contact with a “ trolly.” The engine was thrown off the rails,
aod overturned in the centre of the bridge, which gave way. The engine tender and
third-class carriage were then precipitted to the road beneath, a depth of from 16ft. to
208, Another third-class carriage rested upon those which had fallen, and thus checkod
the other carriages of the train, which at once came to a stand-still. The engine-driver
was killed on the spot. The two third-class carriages were,cmpty, and the passengers in
the other carriages escaped injury.

CoLr1sION ON THE NonTH-EAsTERN RATLWAY.—On the evening of the 7th ult. the
Parllamentary train from York to Newcastle, which is due at 10.5, ran completely
through a mineral train, consisting of 25 ironstone waggons, heavily laden, which, at the

t, happened to be passing over the very dangerous point where the Stockton and
Darlington and North-Eastern—two of the busiest lines for mineral traffic in the
kingdom—cross cach other at riEht angles. Behind the engine and tender of the pas-
senger train were three or four third-class carriages, all occupied. These were thrown off
the line by the force of the concussion, and although greatly crushed, fortunately pre-
served their perpendicular. One of the waggons was carried on the buffers of the engine
a distance of several yards, and acted as a powerful break. Another was pitched end
over into a ditch close by ; and a third fought, as it were, in the front rank of the mineral
train with the passenger train for the right of way, and so caused the injury to the
carriages. Fortunately no lives were lost.

AccipRNT ox Tok NorTE Loxpox RarLwax.—On the morning of the 12th ult. an
accident occurred to a North London Rallway train within a few yards of the Fenchurch-
street station. The train in question was the 10.20 from Camden-road, and consisted of
some ten or eleven carriages, three of which were first-class and the remainder second-
class carriages of the North London line. It was due at Fenchurch-street shortly before
eleven o'clock, and the pace of the train had been slackened to run into the North
London compartment. Suddenly a very severe shock was felt by the passengers, and
many in the foremost carriages were thrown from their seats, when it was discovered
that the engine No. 2, of the composite class—that is, with the boiler and tender, &c.,
attached, and ordinarily in use on the North London line, had left the metals and had
dashed against the walls of the vinduet, carrying a great portion of it away. The escape
of both train and passengers was most fortunate, for had the engine proceeded a foot or
two further it must have been precipitated over the viaduct, and in all probability have
dragged one or two carriages over with it.

COLLISION OX THE GLASGOW AND SOUTH-WESTERN RArLway.—On the night of the
10th ult. a collision occurred between two heavily-laden luggage trains at Mauchline
statfon. The railway between Kilmarnock and Auchinleck station is at intervals on a
slight incline, and between these two stations two engines are generally employed for
trains which on other parts of the line require but one. On the night mentioned a train,
vonsisting of above 30 trucks, passed along, and on coming to Auchinleck stopped to
take on more trucks, There were two guards with this train, one of whom was on oune
of the engines and the other in the vau at the end of the traiu. The former led

to the shaft of Seghill Colliery, which is about three miles distamt; and though con-
stantly texposed to danger from disturbing stoppings, &c., they steadily e their
way out.

QuarrY Accroxnt AT CarpIFF.—Oan the 14th ult. an accident occurred at Llandaff
Stone rry, about two miles from Cardiff, which resulted in the death of two men and
serious injuries to seven others, The quarry in question is of rather an extensive de-
seription, and supplies material for the construction of the Penarth Harbour Dock. The
depth being somewhat considerable, an engine is employed to raise the blocks of stone.
This engine overhanges the pit of the quarry, and is supported upon two large beams of
wood. As the work was proceeding on the emmr in question & more than nsually large
plece of stone had to be raised. The engine had raised the stone someslight distance when
the beams upon which the engine rested were discovered to be giving way, but before any-
thinﬁ could be possibly done the whole structure—beams, engine, stone work, and rains
—fell down the pit.

AcCIDENT AT AUCELAND PArx CoLLiErY.—The scene of this accident is about one
mile and a half from Bishop Auckland, and lies in close proximity to the Stockton and
Darlington Railway. The colliery is the property of the Black Boy Coal Company. It
appears that, in consequence of government requirements, the Messrs. Wood were
engaged in sinking a new shaft about fifty yards distant from the old one, so that, in case
of a similar fatality to the recent one at Hartley, or any accident to the regular
mode of egress, the men would still have ample means for their release in a very
short time. Although this was the principal reason for the sinking of the new shaft, it
was not the only one, as it was intended to sink to the bottom or working seam; but a
rich seam considerably nearer the surface was the one from which the coal had to be
obtained. Four seams had already been passed, when it was found necessary to fix a tap
in the tubing for the purpose of relieving it from the pressure of water to which it was
subject, This tap was proposed to be fixed about 51 fathoms from tho top of the shaft,
and with that object a halt-cradle was lowered on the 13th ult., on which were six men.
They proceeded with their work until ten o’clock, when they were joined by Mr. Coulson,
of Durham, the contractor, and the work then proceeded under his superintendence,
when shortly afterwards, while four of the men were engaged is raising the tap to the
“nozzle” or branch pipe, the cradle * canted,” and they were precipitated to the bottom
—a distance of 51 fathoms. The cradle righted almost instantly, and it was discovered
that four of its occupants had been at once killed,

BOILER EXPLOSIONS.

BorLer Exprosiox aT DuxiNrigLp.—An ascident took place on the 19th ult. at the
boiler works of Messrs, Fernihough, Newton Moor, by which two men lost their lives.
It appears that about half-past ten a number of boiler-makers were engaged in testing
what is termed a balloon boiler, or wrought iron still, used at chemical works for the
purpose of boiling tar. Before these boilers are sent out it is usual to see whether there
are any leakages in the joints, The workmen were engaged in this duty when the over-
pressure of steam suddenly blew out the bottom of the boiler.

WATER SUPPLY.

THR ABRRDEEN Nrw WaTER Woeks about to be constructed, will, it is calculated,
surply the city with 5,000,000 gallons per day. The maximum quantity at present avail-
able is 1,200,000 gallons.

Water Worxs ror BrrcoN.—At a recent meeting of the Brecon Local Board of
Health, it was agreed that it was necessary to have a sufficient supply of wholesome
water for the inhabitants of the town, and such supply of water be contined, preferably,
if not absolutely, to the source at Rhydgoch, on or near the spot indicated by the town
surveyor. It appears that the estimated cost of the works does not exceed £3600.

TrE WarRR SurrLy oF Loxpox.—The analyses of Dr. R. Dundas Thompson of the
metropolitan waters, in August, offer some points of interest and importance. There was
a slight increase upon the organic and total impurity of the precoding month. More-
over, the Thames water at London-bridge, at high water, was highly charged with im-
purities and sea water, three experiments having yielded a mean of 23267 degrees of
total, and 26'33 degrees per gallon of organic impurity, while the amount of ammonia
from the sewage was *743 grains per gallon. One of tha wolls in St. Marylebone con-
tained as much as 2:72 grains of ammonia per gallon. The following is the analysis as
in the Registrar-General's returns :—

nome of the waggons to admit these to be taken o, and it was the dut{ of the latter to
put on the break at his end of the train. There is reason to belleve, however, that he
was asleep, and on the lings being. 1 1 the latter part of the train commenced
to run down the incling. 1t ran, gathering velocity as it went, for about four miles, and
was nearing Mauchline station, when it was met by another train drawn by two engines.
A collision occurred, and the van of the runaway being smashed, the guard was crushed
to death. The first engine of the second train was thrown on its side, the nearest
waggons of the other train being thrown over it.

ACCIDEST ON THE GREAT EasTERN RaiLway.~Om the 216t ult. 28 the 4.5 p.m, down
train from Norwich to Great Yarmouth was r between Reed and Yarmouth,
the tenderof one of two engines by which it was propelled left the rails. DBoth the en-
wines and the other tender and all the carringes remained on the metals, and no injury
was sustained by any of the passengers, as the train wae promptly brought to a stand-
still.  The aceident occurred near the Berney Arms station.

RamLway COLLISION BETWEEN ASHTON AND STALYDRIDGE.—A collision occurred
about two oclock on the afternoon of the 19th ult.,, between Ashton and Stalybridge, on
the Manchester, Shefficld, and Lincolnshire line, by the passenger train due at Ashton at
1.55 running into a luggage train shortly after leaving gtalybridge. The luggzage train
was standing on the linc at the time. The train was procecding at a rapid space, and,
by the force of the collision, many of the passengers received injuries more or less
severe. The carrfages were thrown off the line, and many of them were damaged to a
considerable extent,

ACCIDENTS TO MINES, MACHINERY, &c.

COLLIERY ACCIDENT NEAR NEWCASILE.—An accident has happencd since our 1ast, at
Burradon Colliery, about six miles from Newcastle, in which pit, about three years ago,
ninety men lost their lives by au explosion of fire-damp. The present accident represents
in its general features that of the Hartley calamity, but without the loss of life that there
oceurred.  About one o'clock, while the engine was working, the winding machine
balance-weight became detached, eame crashing down through the engine-house, smashed
the machinery, and broke the two winding ropes. The two cages having thus nothing
to hold them fell to the bottom, completely cutting off all ccmmunication with the men
helow. There were between one and tivo hundred men and boys down the pit at the time.
Under the guidance of some who knew the workiugs thoroughly; they songht a passage

Total im- | Organic im-
purity per | purity per
Gallon. Gallon.
Grs, or degs.|Grs, or degs.
Distilled Water . . . . . . . . . O'Oes's 00 o
Loch Katrine Water, new Supply to Glasgow . 2:35 605
Manchester Water Supply . . ., . .. 333 630
nger Marylebone-street Well . . . . . 10640 760
Thames at London-bridge . . . . . . 23267 2638
TrAMES' COMPANIES.
Chelsea . . « . . .+ .« . . . 17°08 140
Southwark . PN [ . . . . . 1649 144
West Middlesex Y 1672 136
Grand Junction . . . . . . . 1674 160
Lambeth . . . . . . . . . . 17°20 172
OrnER COMPANIES.
East London « e e . . . . . . 17:52 188
New River o . . . . PN . . 1600 120
Kent . . . . . . . . . o« . 26'16 368

The following is the reading of the table :—Loch Katrine water contains in the gallon
2'35 degrees or grains of foreign matter in solution, of which ‘805 degrees or grains are
of vegetable or animal origin.

GAS SUPPLY.

TrE CarDIFP Gas Licnt AND Coxr Coxmraxy have further reduced their price of gas
3d. per 1000 cubic feet, and have declared their usual dividend. The price is now 3s. 3d.
to small consumers.

Tre Liverroon UNiTED Gas-LIGET CoxMPANY have declared a dividend of 5 per cent.
for the past half-year on the consolidated stock of the company. After complying with
the demands of their Act of Parliament, and having a large net surplus, the directors
have recommended a further reduction in the price of their gas, namely, to all consumers
within the borough 2d. per 1000 cubic feet; and to all consumers in the out-townships
3d. per 1000 cubic feet ; making the actual charge for gas in the borough 3s. 5d., and in
the out-townships 3s. 9d. per 1000 cubic feet.
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C1ty Gas.—At a recent meeting of the City Commission of Sewers, Dr. Lethcby sub-
mitted o quarterly report of the illuminating power and chemical quality of the gas sup-
rlied to the ci}y of London. The report referred to the testing of the gas in the city
aboratory at Je Chambers, Aldgate, and it is stated that 735 examinations had been
made of the illuminating power of the gas during the quarter, the result of which was

a8 follows :—
Illuminating Porwer in Standard Candles.

Maximuom.  Micimum, Average.

Great Central Company 1605 1214 1415
Chartered Company 1465 1079 1803
1626 850 1378

City Company
From this it appears tg:: the illaminating power of each company’s gas had been gene-
rally very good. In the case of the City Company’s gas, when the illuminating power fell
to 8°50, it was caused by the unavoidable access of air to the , while the main was
being Taid in the ighbourhood. The chemical quality of the gas as regards the propor-
tion of sulphur present had not been satisfactory, for in a large mqiorlt{ of m’l‘tl?l:

dered by the city; it skirts the parsonage and infant-school of Le Pollet, suppresses the
old houses of the Rue de la Lombarderie, cuts off a small corner from the cliffs, and
penetrates into the port. Hence it is seen that the point of divigion of the canal is the
rlntem lying between Forges and the Abbey of Beaubec. Here, it appears, the ground
8 80 metres (240ft.) above the level of Paris; instead of tunnelling the plateau, a system
of locks is proposed, which are to be fed by hydraulic machines ; but from what soarce or
reservoir these are to receive their nuppl{) has not yet been decided on. The State, it ap-
pears, has not been applied to for any subvention or guarantee of intcrest to the company
which undertakes the work. s
APPLIED CHEMISTRY.

Ox TrE Porsoxous Errecrs or THALLIDY, BY M, Laxy.—In my memoir on thallium,
ked that the pounds of the new metal appeared to p poi effects.

[ attributed in fact to these effects the pains principally in the lower extremities, and
accompanied with extreme lassitude, from which I suffered in the course of my labours.
The facts I communicate to the Academy leave no doubt of the poisonous nature of the
gongpquane of thallium, and I hasten to publish them, in order to call the attention of

amount of sulphur was largely in excess of the quantity authorised by Parli t.
is evident from the following sulphur in 100ft. of gas:—

Maximum.  Minimum, Average,
Great Central Company 282 129 18'8
Chartered Company 289 16'9 23°1
City Company 309 177 234

In 26 examinations of the Great Central 16 were above the Parliamentary proportion; in
20 of the Chartered 26 were above it, and in 27 of the City Company 23 were above it.
The preesure of the gas had in each case been good, exceeding that, of one inch of water,
A question was then asked whether or not suiphur in coal gas was injurious to health P
Dr. Letheby replied that unless the proportion was so large as to be offensive to the
smell, and actually to interfere with breathing, he could not say it would be injurious to
health; but as the products of the busti of sulphur were dingly injurions to
all textile fabrics, Parliament had considered it right to prohibit the existence of more
than 20 grains of eulphur in 100 cubic feet of gas.

TrR CaLNE Gas CoxPANY have reduced the price of gas from 8s. 10d. to 5s. per 1000
feet, from and after the 31st December, 1863 ; with 5 per cent. off to consumers of 10,000
feet and upward n a quarter.

Tae WrtEAM Gas Couraxy havo declared a dividend of 73 per cent., and have reduced
the price of their gas to 5s. per 1000 foet.

At THE WaLLaseY LocaL Boaxp MerTING the gas proceedings comprised a statement
of the actual costof the manufacture of gas by the board, showing the aggregate cost of
making and supplying during the past year to be 2s. 8d. per 1000 cubic feet.

AT GREAT BarDWIELD it is Proposed to erect gasworks at a cost of £1000, and a
limited y is being f¢ for that purp

Tne Portses IsLaxD Gas Compaxy have declared a dividénd of 8 per cent., per
anpum.

Ar MACRYNLLETH & meeting has been held, at which t was resolved to erect gasworks
for the town. A company with a capital of about £2000 is being formed.

Tre Brey Sr. EnMunps Gas Company, at the 28th half-yearly meeting, declared a

gists and therapeutist. bject. I dissolved five grammes of puresulphate
of thallium in some milk in order to administer it to two pupples; but after having
tasted the liguid the animals refused to touch it again. The next day, in the afternoon,
the door of the kennel was left open by a servant without v:{ knowledge, and all the
milk disappeared, having no doubt been eaten, as the sequel will show, by two hens, six
ducks, and a middle-sized bitch. Some hours after the milk had disappeared the bitch
became dull, uneasy, and refused to take her usual meal. In the night she was seized
with acute griping pains, which caused her to howl incessantly. In the morning the
pains had subsided neither in intensity nor freq: y. The animal refused all drink
and nourishment ; the expression of her face was changed ; her body was drawn up; her
flanks were flattened ; her breathing was oppressed, and there was abundant salivati

on, .
The hind limbs were at first convulsed, and afterwards, by degrees, became paral .
The seat of pain was evidently the intestines, for she’ was calmed nlomenmilyy.el?\’
pressure and friction on the belly. Under the preconceived idea that thallium is so small
a dose could not ‘)roduce such poisonous effects, I did not dream of having iodine of
potassi dmi d as an antidote. The pains did not appear to lessen in the course
cf the day. The next day the paralysis had made progress; the animal was in a state of
complete prostration ; she was ble, however, and d pl d when I went near
her. The folowing day she died, sixty-four hours after taking the poison. During the
illness she was not observed to vomit or be purged. In the evening we found one hen
and six ducks dead or dylng. In the birds which were still living we remarked more or
less complete paralysis of the lower extremities. Lastly, the two Xuppies. who had only
tasted a very small quantity of the poi d milk, b dull,an d ver{ f :
soon after they were seized with convulsive tremblings, and could with difficulty keep on
their hind legs; then acute pains came on, and they died four days after taking the
poison, notwithstanding the efforts made to save them. On making a post-mortem ex-
amination of thesc different animals, we were surprised to find neither lesion nor sign of
rious infl ti The gall-bladder of the bitch alone was distended, and in some of
the dacks various serous membranes, particularly that of the liver, hada whitish granulated
appearance. Spectrum analysis promptly revealed the nature 9!’ the‘_pol‘son. On’ex;

amining small pieces of different with the sp , L ly
thallium by its charseteristic, sharply-defined green line. The intestines and their con-
tents ined the metal in bund thaa the Jar flesh and the bones;

dividend of 10 per cent on the old capital, and 7} per cent. on the new.

Tas EiszBoUrNE Gas CoMPANY have declared a dividend of 10 per cent., and are in-
creasing their capital £2000, to enable them to lay down new mains when required, and
to substitute larger mains in the principal thoroughfares.

Tae NEWPORT Gas Coupany have declared a dividend of 10 per cent. per annum on
the class A shares, and 74 per cent. on the class B shares.

REepucTION IN THE PRICE OF Gas AT BRIsToL.—From the first of January next, the
cost of gas at Bristol is to be reduced from 3s, 9d. to 3. 6d. per thousand feet.

DOCKS, HARBOURS, BRIDGES, &c.

Liverroor Docx axp Harsous Worxs.—The magnitude of the dock and harbour
works at Liverpool may be estimated, from a report given recently at a meeting of the
dock hoard.
been spent on both sides of the Mersey,

NEwW FrLoATING BRIDGE BETWEREN P TR AND G A been
entered into by Meesrs. Lewis and Stockwell, of Blackwall, with the directors of
the Portsmouth and Gosport Floating Bridge Company for the construction of a new
floating-bridge for the conveyance of passengers and vehicles to and from Portsmouth
and Gosport. The new bridge will be 100ft, in length by 60ft. in breadth, with two
balanced prows at either end 30ft. by 16ft., for receiving and discharging {\elghu f_n:om

in harbour and dock works,

Srant

In the '{ear ending June 1863, it appears that upwards of £600,000 have | P

the serous membrane of the Iiver more than the substance of that organ. A tooth gave
no evidence of the presence of thallium. Eight days after this accident, which had de-
Rlived me of a beantiful sporting dog, and most of mﬂ{ ponltz, I remarked that a seeond

en was dull ; her wings drooped, and it was with difficulty she kept herself on her feet;
and, curious to see, when she attempted to eat her neck did not seem long enough;
when she pecked her beak could not reach the food. She languished in this state three
days, when I had her killed. I was able to prove the presence of thallium in her intes-
tines, although in very minute quantity; in other organs I did not remark atrace. Thus
eleven animals—two hens, six ducks, two pinies, and a middle-sized bitch—had died
from the effects of five grammes of sulphate of thallium. To be still more convinced of
the energy of the poison, I gave one deci-gramme only to a third puppy, and this animal
also died forty hours atter having taken the poison. From the pi ng facts it results
that sulphate of thallium is an energetic poison, and that the two principal symptoms it
roduces are, in the first place, pain in the intestines, manifested by violent griping, and,
in the d place, tr ling, ded by more or less paralysis of the lower extremi-
ties. Perhaps I may add constipation, retraction and depression of the belly, and an
absolute want of appetite to the abov tioned symptoms, but I confine myself to
those which most struck me. I shall remark besides the analogy of these symptoms to
those produced b‘yl lead. The foregoing facts deserve the attention of physicians and
physiologists. The salts of thallium, the sulphate, and particularly the nitrate, are re-
markably soluble; they have but little taste, and may consequently be easiiy adminis-
tered. But, at the same time, no poison can 8o easily be discovered; aud, by means of

the shore. Along the centre of the bridge will be erected the deck aud eng
houses, over which will be the promenade deck. On either side of the houses will be the
carriage ways of e%u:‘nl breadth with the prows. The engines are to be 50 horse-power,
nominal, and will drive two chain wheels in the centre of the engine house, over which
are passed chains nearly 2000ft. each in length, the ends of which are moored in wells
with ballast weights on the beach just above high water mark at Portsmouth and Gosport ;
the links of the chain being each 10in. in length, 5in. wide, and of 1§ths iron. By crossin,
Portsmouth harbour by this bridge vehicles will save a defoxr between Portsmouth
Gosport of about 14 miles.

Currrox SuspeNsioN Bringe.—The half-yearly meeting of proprietors has been held.
The Chairman, in moving the adoption of the , congratulated the propri on

the pe, scientific men can with certainty tell the organs by which it is absorbed,
and the channels by which it is expelled from the system. I cannot terminate this note,
without remarking that spectrum analysis may render important services to physiology
and particularly to toxicology.

NEW PROCESS POR SILVERING GLa8S, BY M. A, MarTIN.—Among the large number
of processes for silvering, Drayton’s process is the best adapted for_ telescope glasses;
bat, as this process requires great skill on the part of the operator, I have endeavoured
to find some method, which, i:y its simplicity and , might b g 1
After carefully studying and experimenting on all the known processes (aldehyde, sugar
tf)if milk, glucosate of lime, &c.), I have arrived at one, which, from its simplicity and the

rm adh

re P

the progress now being made with the works. 'Fl?ey had received 1040 tons of chains
and ironwork from Hungerford ; but in order to complete the work they had had to ob-
tain 200 tons more chains, and 300 tons more of girders and ironwork, 2o that what was
brought from London was not more than two-thirds of the material required for the work.
At the next annual meeting the bridge would be nearly completed. In reply to questions,
it was stated that the bridge would be considerably stronger than the one originaily do-
signed by Mr. Brunel. It would be 304ft. in width, having a clear space of 20ft. in the
centro for the carriage-way, and two footpaths of 5ft. each railed from the carriage-way
on either side,

Tax PARis Axp Digppe Caxar.—A French paper states that all the surveys and
soundings for this undertaking have been completed, and that the important question of
feeding the canal has been solved. The line proposed by M. Snbn)t’lé stops at Genne-

of the layer of silver deposited, seems to fulfil all the necessary conditions.
I begin by preparing :—1. A solution of 10 grammes of nitrate of silver in 100 grammes
of distilled water. 2. An aqueous solution of pure ammobnia, marking 13 degrees on
Carter’s areometer. 3. A solution of 20 grammes of pure caustic soda in 500 grammes of
distilled water. 4. A solution of 25 grammes of ordinary white sugar in 200 grammes of
distilled water. Into this pour 1 centimetre cube of nitric acid at 38 degrees, boil for
twenty minutes, to produce the interversion of the sugar, and then make up the volume
of 500 centimetres cube with distilled water, and 50 centimetres of alcohol at 38 degrees,
This done, 1 prepare an argentiferous liquid by pouring into a flask 12 cubic centimetres
of the solution of nitrate of silver (1), then 8 cubic centimetres of ammonia at 13 degrees
(2), then 20 centimetres of the solution of soda (3); and lastly, make up a volume of
100 centimetres by 60 centimetres of distilled water, If the proportions have been pro-
perly observed the liquid will remain limpid, and a drop of solution of nitrate of silver

ill prod t ipi then after being left quiet for twenty-four hours

villiers, near Courbevoie, in the depsrtment of the Seine, where, to the project,
the great mercantile port of Paris is to bo established, From Gennevilliers it takes the
direction of lle Adam, skirting the foot of St. Gratien, and, hing B t, cuts the
Oise at Tiverny, under Mont Ataire, in the valley of Thérain, and, following the
right side of that valley, arrives at Beauvais, where a large basin is to be formed. From
Beauvais, it enters the valley of the Avelon, by which it enters Gournay ; it then follows the
valley of Bray until it arrives opposite the mineral springs of Forgen. There it turns to
the right into the small valley which receives the waters of those springs, and finds a
passage through the not very elevated table-land which blocks up that valley after the
rivulet has found an issue below the old Abbey of Beaubec. It then meets the Béthune,
near St. Saire, and succeesively arrives at Neufchitel, Arques, and Dieppe. At the latter
place it sweepes away the slaughterhouse, the demolition of which has already been or

will p 8 per T 3

the solution is ready for use. Clean the surface to be silv with a cotton plug imp:
nated with a few drops of nitric acid, then wash it with distilled water, and place it
on supports on the surface of a bath, com; of the argentiferous liquid, to which has
been added one-tenth or one-twelfth of the solution of sugar (4). Under the influence of
diffused light the liquid becomes yellow, then brown, and after from two to five minutes
the whole of the surface of the glass will be silvered; after ten or fifteen minutes it will
have attained the required thickness ; it must be washed first with ordinary water,

with distilled water, and stood upon its edge to dryin the air. The surface will then be
covered with a light, whitish veil, easily removed w{ a little polishing rouge on chamoi
leather, lenvlnin brilliant surface, perfectly adapted by its p%ys!eul constitution for the
purposes for which it is intended,
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List of New Patents.

[‘Tnz ArTiZAN,
Oct. 1, 1863,

LIST OF APPLICATIONS FOR LETTERS
PATENT.

WE HAVE ADOPTRD A NXW ARRANGEMENT OF
THE PROVISIONAL PROTECTIONS APPLIED FOR
BYINVENTORS AT THE GREAT SEAL PATENT.
Owrice. Ir ANY DIFFICULTY SHOULD ARISK
WITH REFERRNCR TO THX NAMRS, ADDRESSKS,
OR TITLES GIVRN IN THE LIST, THK R®QUI.
SITE INFORMATION WILL BE YURNISHED, FREE
OF RXPENSE, FROM THE OFFICK, BY ADDRRSSING
A LXTTER, PREFAID, TO THK EpiTOR oOF
““THE ARTIZAN.”

Datxp Jory 27th, 1863.

2113 T. Bourne—Storing and holding petmlesm and
other oils, raphthe, nud other products of dis-
tillation containing essential oils.

2118 F. Pragst—S8tesm engines snd the mode of
utilisinr steam.

2117 J. Ciark—Break hlocks for railway and other

ol 3
2118 J. Ward—Diving apparatus.
2119 C. Richard~ Lighting and cutting the end of

eigars.
2120 W, E. Newton—Breech-loading fire arme,
2171 G. Richards—Orduance and fire arms. and
the projectiles to be used 1herewith,

DATED AUQUST 28th, 1863.

2122 G. Navies—Iron and stea!

2123 R. Bell—Mensnring apparstus for looms,

2124 J. Bhaw—Cutting or redacing turnips or other
To0ts nt food for auimnls.

2125 R. Vickers—Steel.

2128 E. Amourous — Separating solid from flaid
fecal matters.

NW L. A. Mulet—8horing of hardeve! indin.

rubber, gutta-nercha, and other improved shinflar

licable to il d i

materials, app
2128 J. Alison—Tillit ¢ lund.
2120 C. Harratt—Tilling Iand.
2130 J. Walls—Steam boilers,

DATED AUGUST 20th, 1863.

2131 H C. Peunell—Skntes.

2132 H. V. Putnym—\Vringing clotl es.

2133 G. Lowry~ Cotton gins

213 T. Willinms — Crushing and finttening the
stalks of tobacco and ather substances

2135 W. Tingey—Printing carpets. piled fabrice,
druggets. and other similar articles.

2138 T. Williama—Sreaming and cpening cotton
and otker fibrous materinls,

2137 W. Whitworth & J. Wrigley—Furnaces of
steam hoile s.

2138 D Sprirs, A. Boyd, & J. Kirkwood—Looms
for v eavirg.

2139 A. Agnew—Breech -loasing fire arms.

2140 F. C. P. Hoffmaun—8hears for cutting metal
sud other anbstances

2141 W, “’Oldon—;\.ﬂnl navigation

bt R 4 i 4

2142 A flu'd solutions.
2143 J. Dodge—Grinding wnd polishing metalire

nrticles.
2144 I.. E. C. Martin—Genrrating steam and gases
for_heating steam bo.lers, .

DATED Avaoust 3lst, 1863.

2145 G. Attock—Assistant bearing sprirgs for loeos
motive engines. railwny carriagrs, waggons, and

2171 E. Alenn—Feeding wool and otber textile and
filnmentous suhstauces futo eanling, cumbing,
wnd other macbines for treating such substances.

U772 F: C. . Hoffm Cru<hing hard sul y

§ OTes AN ls, nno T4
aud earthy mnatter fromn solid substanors.

DATED SERPTRMNBRR 3:d, 1863,

2173 C. Jnckson—Bolts fir fastening doors, win-
dows, and ahutters

2174 A. L. Durand—Nails.

21°5 A. A. Benumont—Engive for raising liquids.

", Boulton & J. Woithingtou—Maning and

ing encaustic tiles or other plastic articles
and aubstances.

2177 N. Builly—Application of rolling friciion 10

Darzp SeprenBsR 11th, 1863,

2234 J. Hartshorn & W. Redgnte—L

4 W. Taylor—Irou rods.

223 L. Desens—Bath or bathing machine alapted
for derd water.

2239 T. J. Slonu—Braiding machines,

2240 .L Nhudu-—gl'helm machines. od the

2241 L. Meyer—Employing vapours, gases, and t
heat clen{rd v’n-m"w!nbmdbr:mlm.

2242 J. Doblir—Railway and other cairiages,

243 J.D Lee & J. Crabtree—Looms.

2244 H. Chr:chlry—Stovegrates nnd kitchen ranges.

2245 M. Gerstenboter—Roasting pyrites.

Darrp SePTEMBER 12th, 1883,
246 J, Crellin—G ing and ing the flow

the axle boxes and jourunls of running shaf s and
axl trees o* bines and velucles sor } ing
the 1esiatnuce to the motion.

2178 W. & T. Joihiffe, \W. Groham, & H. Taylor—
I’Addlle aud other propelling wheels for navigable

vessels.
2179 H. A. Bonnevil'e—Attaching horses to car
ringvs ur other vehicles,

2180 A. Bouneville—Glossing and glozing all
kinds of thrends,
2181 A. V. Newton—Cleaning and decorticating

grau and seeds,
2182 J. Loebl & 1. Pick—Fastening gloves.

Darrp SEPTEMBER 4:h, 1863,

2183 C. Thornhll—Sewing boots, shoes, sadd'ery,
anud lenther work genemlly. .

or p of liqaids.

W7 J. King—A ng and regulatirg the process
of ferinentat:on,

248 C. Vallis—Revolving fire.arms.

249 E.N.G —Unitine Lelts and lengths of
wir- gavze and other metal cloth.

2250 W. Clurk—Revolving fi.e-arms.

2251 D. 8. Sutherland—Blnsting 10cks and other

materials.
2252 J. A. Whipple — Supporting ph.tographic
cameras.

.

ez

DaTrD SxPrEMBAR lith, 1563,
2253 H. Riviere — Heating, cuclivg, and evapo.
rating.
225¢ W. R. Hutt Lobrienting pound
2435 T. Bell—Disulling shale or vther bituminous

2184 C. G Kelvey & W. H d—Ch

1 nd other time ke?en.

2185 J. Hendry & W. Coutte—Furnaces.

218 °T. Fisher — Spring ualances where spiral
spriugs Are used.

DATED SrPTEMEER Sth, 1663.

2187 W, Lorberg—G: s and other substanc- s,
2188 (s‘o Hargreaves—S8trsm bollmof
n . Mellb 3 .

Laying aad supporting

the manufacture of paper.
190 W, N oo

»If_rmph cables.

2191 T. & E, T. Mcody—Generation and production
of motive power,

2192 J. Rowell—Fences.

2193 T, Suuth—\Wuggon brenk,

2194 R. 8mith—"nper mukivg machinery.

2195 C. H. Adames—Lids or covers for certaiu
articles of hollow ware.

2196 G. B. Reunjie—Fioating docks nnd pontoons,
und cleaning, painting, or repainng them

Datep Sepremsar 7th, 1863.

2197 F. Mills. T. Booth, & T. C!egg—Preparing and
;:innin‘ cutton

2188 J. B. York—Cloarts,

2199 N. Bingleton—Cutting hay, straw, or other
similar producta.

2200 H, Twelvetrees — Porinble mangling and

W X Apparatus,

2201 A. V. Newton—Appaiatus for di-ecting mo-
tion o right lines.

2202 S, Gerish & J. \Weaton—Moriiciug, drilling,
dor etailtug, and cuttivg wood.

Datep SsPrruBER 8th, 1863,

2203 L, Mond—Obtaining sulphur and sulphurous
acid from alkali wnste,

2204 J. H. Cutler—Diess fhstening.

2105 J. C. Lott—Turciug over tne ienves of musio.

2206 W. A. Wilron & J. 8mith—Furnace firegrates.

2207 J, Burch—Pninting on orrtain aud otrer teiry
avd velvet pile fabrics, felt-d cloths, nnd ether
fubrics and raterinls,

228 T. H. Baker & G. Frieud—Treating excre-

..
2146 H. E. Kromer—Printing in culonrs pictures
or 10 be used in ing | Tair,
stoneware, rarthenware. or any other substances
where the colours can Le annenled or melted or

burnt in.

2147 F. A. Braendlin—Breech-loading firn nrma.

2148 G. Bebbingtim & J. R. Hamyson—Seeuring
the ends of bands in packing bale goods

2149 B. L Burnett—Removing the fuel from stores
or grates, and facilitating the exti hing of
fires used therein.

2180 W. E Gedyg-—Watch.

2151 A. V. Newton—Sewing by macbinery

2152 A. V. Newton—Sawiog  irregular forms of

wood.

2153 J. Miles—Traps for catchng rats and micr,
rabbits, and other avimn's and birds.

2134 G. B. Pettit—Preparivg mica and tale in order
10 them appiienble to nrticles ot wenring

apparel and ornamrutal pu: .
mm. J. Roberts—Fitt.ng axles for railwaz and
other carringes.

DATED SrPTEMBRR lst, 1863,

2156 J. 8nider—Breech Joading and other ordnance.

2157 C. & W. Shorrock—Looms for weaving,

2158 G. Russell—Apparatus for cooking. and ob-
taining fresh wa-er.

2180 W. Clark—Hydrulic apparstus.

2160 P. Joyot—Fabrnic, und lcoms for manufactaring

same,
2161 J. H. Banks—Benches or desks for schools,
churcbes. and other similar purposes,
2102 @. T. Bousfield—Illuminating gas.
163 T, Brich—ressin: peat.
2!2 G. W. Ewens—\Vadding paper and felted

brics
2065 M, Py, Flexible 1 or
fabric to be used as a partial substitute 10r gloss.

DaTap SxrTEMBER 2nd, 1863,

2168 J. Lewis—Preparing and drying clay, and
bricks and tiles. penng g
2167 R. Young—Sk and el
for gmm or granular matters,
2168 K. Collier—Crinolines and erinoline fastenings,
2169 R. 8ims—Renping and mowiug macluues,
2170 C. H. Corlett—Valves, taps, or cocks.

i and sewage matteis.
220'?‘ R. A. Brooman — Wourking and preparing
skins,
2210 W, Hewitt—Rudder.
2211 J. D. Jack—8ha metals.
2212 L. Adam—Machine for muwing grnss or reape
ing grain.

DATED SEPTEMBER ! th, 1863,

2213 W. H. Tucker—Propelling and steering vess-ls.
2214 J. Lillie &J. H White—Cunting for sur.nces

other fihrous materiuls for spu [

2216 T. Naden—Ruising the cuvers of liot water
jugs. tea puts, coffee pots, Aud n1her vessels

2217 W, Glydon — Metaliic tubes and hollow

linders.

2!3 J. B. York—Closets

2219 W, B, Gedge—Pnring ways or r.ads.

22 K. T. Hughes—Chenille.

22:1 J. Robinson—S8tenm boiler and otber furnaces.

2423 N. Thompson—Swpping buitles, jws, aud
other vessels,

234 G. T, Bousfield—S8pinning and manufacturing

wool, cotton, and other tibrons nnterials.

2225 W. Hutcninson— Steam « ngines,

226 A. V. Newton—8-enm engiues.

2227 J. Maggs—Fonutun pen.

2.8 B. Oliver & G. Myers—Lowering and dis-
cuguging boats trom vessels.

Datep 8rrreMpsi 10th, 1863,
2229 J. H. Wilson—Side lights for ships and other

veasels
2200 T. B. Gordou—Granuluth: g and dryicg gun-

powder.

2231 W, W, Greener—VFire nrms.

233 H. & J. W. Wright & W. Clough—Gineing
nnd roiling pre:s papers, pnstebonnd, nnd other

paper.

2233 M. H. Muir & J. M‘Ilwvbam—Winding yarns
or thrend,

2231 W. Clark—Furifiention and disinfection of
hyd b niid viis produced by the distil-
lutiou of conl schiat nnd boghend.,

2235 J. H. Whitchead — Manutacture of felted
fabrica,

2236 W, E. Gedge—Safety lamps for mines.

2287 G. F. Millin—Facilitatiug the detachmeut of
horses from carringes or veh:cles, and the appli-
cation of break power.

2253 G. W, Billings—Preparivg bemp, flax, and
other vegetnb ¢ materials.

2259 W. Gassage—Drying or curing certain vege.
table prouuctivns,

Datrp SrpreMBrR 15th, 1863,
2260 C. Battcock—Cigar lighters nod fusee matches.
2261 G. Howell—S8 ; or obliteiating and

ﬁ;‘#‘% Fl . lrgraph

4 + Thompson—FElectric te apparatus,

2263 A. Barclay — ueum.,m..".::'m'r steam
engines.

DATED SRPTRMBRR 16th, 1863.

2244 J. Fox—Planing or cutting off the sides of
anoour plates.

2265 A. Fiemiug—Cutting or finishing matting asd
-imlu. Inbricn; .

. and § buildings
and for dryivg purposes gevernlly,
7. J. Cox—8wings.
2268 J, Ruhill—Liquid compasses.
A. Watsou—Hinges.
2270 J. Davi.att—Cooling liquids.
22771 B. I.AlchfordpSFnr.
2212 B.J. Webber—' shing machines.
2273 R. Thomson—Mixed fabric, and the applics-
tion thereof te covering urmbrellas and parasols.
2274 E, Scote & J. Starkey—Looma.
225 R. Haniogton—Umbrellas and parnsols.
2276 J. M, Tute—Hunging the lower topsail yards
of shipe aid other suiling vessels.

DATED SEPTFMBER 17th, 1863,

2277 J. McEwen—Combined coke ard hot blast
uve!

1 . Mercier—Gas cock of elastic and con-
tinuous pressure.
259 \:l. Gedge—Instiuments for ascertaining

Jevels,
2'.1:’{. Edwards & J. Livesey—Permanent way of

WayS.
221 A, Ehnplnin—l’mpllln: ships cr vessels.
2282 P. Cownu—Retiniug sugar.
2233 F.de Wylde—Hydrated silica.
2284 R. A. Brovman—Taps.
2285 J. G. Uliich—A pparatus for milway carriages
snd trins in order to ubtain greater safety to

2284 J. H Johnsou—Life ar.d swimmivg beits,

227 P, Mclavrw—Diging puper, pastebourd, and
similar fbrics.

TA?].& H. ct:-dburl & W. J. Tristram—Ships and

. hitehead — Pnvumatic motive
2289 J.  Whitehea P at ti power

mery.
Datsp SxrrEMBER 18th, 1833,

2290 J. Allen—Valves and eocks for steam, water,
[ r Buids.

2491 J. Roberts & R. Nay) 1 iug, diminish
ing, or othernise regulating the power and toue
ot organs, barmoniums, pianotortes, or other in.
strum: nts with similar keys or key boards.

2392 R. D. Dwyer—Cleaning aud painting or coate
ing the botioms of ships und uther structures.

2293 G. Davies—1I, in the maLufa

of fron and steel, od
. rx—Treatment uf rags, and obtainin,

‘v;.lub'e chemical products frvm‘:‘:e aunimal ﬁbr:

n.

rein,

2295 1. Baggs—Protecting and preserving the huils
and boitoms of ships and vesse.s trom toulinyg and
COrrmeI0D.

A. Nuirot—New tiles.

2297 J. M. Cook — Ralway -carriages and other
spriuged vehicles,

w(x. A. Brooman—Improved threads for fishing
Tiets.

2299 H.W. Ha~t—T fastrnings.

2300 H. C. Huskinsou—Improvements in the manu-
lacture of buttous.

2301 A. V. Newton — Improvement in prop.lling

vessels,
2302 W. 8mith—Constructing breech-loading ord.

nance.

2303 W. Smith—Construction and mode of werking
ordnance for ships and forts, wnd in the means
0! protect:ny thoee engagid in working guus em-
ployed for such purpases.

2304 T. Bmall — Imp
machinery,
2305 V. Houghton—Improvements in lamps and
wicks,

ts in motive-po

DATED SxrTEMBER 19th, 1863,

2306 L. F. Chezand & H. P. Christea—Printing
other

pustage stamps, binker’s bills, anares, and
similar documents.

2307 J. Buckiey—Mulea for spinning cotton and
other fi s sulmtancrs.

2308 J. Frarer—Magazive for the safer and more
economical storing of volatile oils jn locaiities
whe.e the ground und labour are expensive.

2309 R. Couch 1 in 1§

for supporting, bolding, or carrying parasols,
bags, watches, Mtn, or other -rpt:el- or

-smdn‘a.

2310 C, l. Picischmenn — Ginving corton, and
cleauiog, opening, and preparing cotion, wool, or
other fibrous subatauces.

2311 B. Davis & W. Bowler—Strengthening tilt

mmers.

212 J. . Pocley—Improvements in brewing or
rnurlns‘bzuuxn trom malt and hops. i

2313 J. P. B. le Paturel—Impiovements in breech.
Jondiug tire Arme.

2314 L. de Ang PP for ob g motive
power.

2315 T. Richardeon, J. J. Lundy, & R. Irvine—Im-
P n the ot ols trom vege-
table subsiances.

2316 H. B Imp d of rotary

en‘:.m.

28I7T. E. Vickers—Manufacture of cast steel
tyres,

232’8.! Faumer & C. Hadfirld — Machivery for
making bricks, tiles or slubs, and other sach
articles,

DATED SEPTEMBYR 21st, 1863,

2319 E F. Battier—Crino.ines,

2320 W. Elsdon—Rail and rvad cerriages, wheel
tyres. and rmilway crossings, adapting them to
oarrin

L4 .

2321 W, B. lmn—lmmnmu in portable ire
and enyines.

232 A. A. Dow: Impr in ficial
teeth.

2323 R, Alm—lmrmmu in shears for cutting
metal threads, wires, and rods, applicable also to
nx wires.

R

2324 E. Al Imp: in d ap-
plicabla to wool carding engines.

2 F. A. Chatei—Burners 10r burniog all mineral
s.

2326 R. Wallis—Loading and unlcading vessels,

and raising, lowering, and otherwise conveyiog
s, casks, agricultural produce, and other
objects from one locality to another,

B2 R. Ridley & J. Q. Joves—Givivg a recipro-
cating motion to picks and cul 100ls used in
gm-‘ ©val and vther mineruls nnd stone,

2328 G. T. Bousfield — Im‘ronmenla n power
looms for wea. ing hair cloth and fubrics iu which
the weft is inserted 1n separate lengths of matenial.

232 C. T. Burgess — Improvements in reaping
mnchines.
2350 b — Manufacturi 1ded

articles of fudia rubber.
2531 T. B. Dnfi—Trou ships and vessels, aod sheath-
ng

the aame.
2382 W. A. V, Knnig—Improvements in milway

telegraphs nnd sigoals, and 8lso the permnnent
::.y aud carrisgus, fn:' pieventing railway acci-
ts.

Datep SerTRMBER 2%ud, 1663
2333 J. Reushaw & J. h hing woren

tbrics
234 G. M. de Bayelt & J. E. Pigoulete—Agglume-
2805 PE gﬁ‘m-uam.— bricks, tiles, pipes, and
mhzr' similar artieles. ;
2336 C.  Maitlend — I - hin

P L]

& ratus.

m?’f. & J. Bond—Improvements in brick and tile
making machrery.

33~ R. A Broomnn—Compositions for preserving

choese.
23% J. Brigham & R. Bicker.on—Reaping or mow-
ing machines.

Datxp SEPTEMBER 33rd, 1863,

2340 W. Cleni; Imp in the
tion of pipe wrenches.
2341 J. Platt—Machinery applicable to stram and

water engines,

2042 P. A. L. de Foutainemcrenu — Ceatrifugal
machines.

2343 W. & J. Galloway—Lnbricatitrg journals of
revolving ahatts and axies.

244 E T. Hughes— G~s condensers.

2335 W, Gibb & J. Holinud—looms.

2316 W, T. Biey—Ball curtridges.

2ZH7 A. Collingridge — Receptacles for oil and

Petrv) .
238 J, Phillips—L vels.

DATED SEPTEMBRR 24th, 1863,

2349 W. Whit —Coating wood and other su~faces.

W A. R, l(nuun—lu:flmry for mixiog vatioes
sngredirnts W a pasty consistence.

2351 W. Woote—Im, lements for tilling the soil.

2352 T. and W. Mamh N 1
for sewiug, stitching, und closicg boots.

2353 R, Dronke—Gun, er.

245 W. . Helsby—Mounting trausparent ph. to-
graphic pictures.

2355 A. Firth—Furnnces for heativg wheel hoops.

2356 J. WelLatrr—Utiliziug the waste flux fiom gal-
vanizing works.

2357 J. Sturgro..—Cutting and boring coal and rocks.

2858 W. Oxiry—Pickers of looms,

2359 A. V. Newton—Gunpowder.

4360 H. A. Bonueville—Horse collars.

2%1 H. A Bouneville—Joining lenther. |
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A CRITICAL AND HISTORICAL REVIEW OF LOCOMOTIVE
ENGINEERING.

By J. J. BIRCKEL.
(Illustrated by Plates 252 and 253.— Continued from page 219.)

In order to render more ensy, at a single glance, the comparison between
the relative volumes of steam, as we have given them in our paper in the
ARTIZAN of October last, we have prepared a diagram plate, in which the
relation of temperature and specific volume is expressed hy a curve, the
abscisse of which stand for increments of temperature, and the ordinates
for increments of volume. The three curves shown embody respectively the
results of the perfect gas theory, those obtained by Dr. Rankine’s formule,
and those obtained by Dr. Fairba‘rn’s direct experiments ; and the reader
cannot but observe that the first of these curves keeps steadily aloof from
the two others, while there is a strong tendency in these latter to identify
themselves with each other.

Referring to Dr. Rankine’s formula, it should be stated that the same
was arrived at by a different process of investigation, independently and
contemporaneously, by Dr. Clausius, in Germany, and that it was pub-
lished almost simultaneously in the two countries in February, 1850. Dr.
Rankine, however, is the first who published a complete set of tables com-
puted from that forraula; and, we think that his results have a claim to
preference until further experimental evidence be obtained to show cause
to the contrary, because the chances of error which may accrue from
Regnault’s experimental data are common both to them and to Fairbairn’s,
while, with these, there are the additional chances arising from the
difficulties of manipulation already poiuted out, such as the perfect eva-
poration of the whole weighed portion of water, and the simultaneous
reading of the thermometer and of the column levels at the exact poiut
of maximum temperature of saturation. As affecting, however, all practical
questions relating to the steam engine, the differences between the latter
named results are too small to be of any consequence.

In the application of those volumes to the calculation of the heating
surface according to formula (6) of our paper of January last, it is but ne-
cessary to remember that: the pressures corresponding to tbe volumes given
in the table are absolute pressures; 15lbs., therefore, must be added to
the mean actual pressure at which the steam is to work™n the cylinder
(which pressure, it will be remembered, is easily defined by the aid of the
table given in our paper of February last), and the sum thus obtained will
correspond to the value of u required for formula (6). In plate 263 we
have given a diagram, the principle of which was suggested to us by
Mr. Ramsbottom, affording a ready means of finding the effective pres-
sure, aud the corresponding relative volume of steam expanding in a cylin-
der, at any period of the expansion. The base line represents relative
volumes and actual pressures, here modified to suit Rankine’s tables; the
vertical lines correspond to per centages of any arbitrary stroke. The use
of the diagram will be best explained and illustrated by an example;
thus, let it be proposed to find the final pressure and corresponding relative
volume of steam having an original pressure of 140lbs., when it is cut off
at 30 per cent. of the stroke; from the point marked 140 in the base line
draw a radial line to point o of the stroke; through the point at which it
intersects the vertical corresponding to 30 per cent. of the stroke, draw a
horizontal until it intersects the vertical corresponding to the end of the

stroke ; through this point, from point o, draw r\\ow a radial until it
intersects the base line, and the point thus determined indicates the pres-
sure we are in search of, namely, 2341bs., with a relative volume of 598.
In a similar manner it is found that with the same initial pressure and the
same cut off, the pressure of the steam at 75 per cent. of the stroke is
equnl to 44}lbs. with a relative volume of 448. By asimilar mode of pro-
cedure it will be found also that steam of a 100lhs. initial pressure, cut
off at 35 per cent. of the stroke, has a pressure of 37Ibs. with a relative
volume of 507 at 75 per cent. of the stroke, and a final pressure of 231bs.
with a relative volume of 675. This diagram may be found very useful
also for defining the mean actual pressures required in formula (6), pro-
vided always, that due allowance be made in the assumption of the initial
pressures, for loss due to wire drawing and condensation in the passage of
the steam from the boiler to the cylinder; this loss has beea assumed to
amoun$ to 23 per cent. of the pressure in the boiler in the computution of
the table previously referred to.

In our paper on the boiler*, when speaking of the relative evaporating
capabilities of coal and coke, we have stated that the result of actaal
practice on the London and North-Western Railway confirms Mr. Clark’s
experience, that coal is cupable of rendering a duty of $rds of that of
coke only, and in making this statement we had trusted to the informa.
tion of one of the assistants at Crewe; but as soon as Mr. Ramsbottom
saw the paragraph quoted, he desired us to contradict the same. In his
letter to us on this subject he says that ke has long been of opinion that
coal should yield a duty equal to that of coke, and that it might even yisld
a higher duty. It appears also that the result of actual practice in the
year 1862 upon that line, shows a ratio of 100 to 91'3, which ranges close
upon equality, instead of 100 to 66, as we had stated it to be. This result
becomes particularly cheering, and grows much in importance, when it is
taken into consideration simultaneously with the subject of the limited
duration of our coal fields,for thecalculations of geological science are alnost
as exact and reliabie now as those of the positive sciences; and it becomes,
therefore, a duty to all consumers, and especially to manufacturers and
engineers in this country, independently of any considerations of present
gain, not to deal wastefally with a material which is the very foundation
of our industrial and commercial supremacy, and to the comforts of which,
after generations have an equal claim with us.

For the conversion of coal into coke the greater part of the hydrocarbons,
representing 25 per cent. of the total weight of coal, are partly required
for the process of conversion, or are partly lost altogether as fuel. Con-
sidered therefore from the point of view upon which we have endeavoured
to place this question, the conversion of coal into coke for the sole purpose
of obtaining a fuel free from smoke is a double loss. It is an immediate
loss to the consumer, who pays nearly double price for an article from
which, in the production of steam, he need not necessarily obtain any
better results. It is a national loss, because the period of duration of this
portion of our mineral wealth is reduced in the very proportion of the
waste inherent to that process. For the same reasons, also, every step
made towards the perfect combustion of coal is a double gain, and every
attempt towards the improvement of the steam-engine generally sbould
be in this direction.

(To be continued.)

* AgTIzaXN, number for January last,

+ Estimated by S8ir W. G. Armstmng, in his address to the late meeting of the British
Association, at 200 years, at the p te of
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BRITISH ASSOCTIATION FOR THE ADVANCEMENT OF
SCIENCE, NEWCASTLE, 1863.

ON THE CONSTRUCTION OF IRON SHIPS AND THE PRO-
GRESS OF IRON SHIPBUILDING ON -THE TYNE, WEAR,
AND TEES.

By Mg. C. M. PALMER.

The first portion of Mr. Palmer’s paper consisted of an account of the
general principles on which iron ships are constructed ; and he concluded
his observations upon this part of the subject by stating that he believed
that the compasses are difficult of adjustment, and that the bottoms get
foul ; but he hoped that in a short time science, in the promotion of which
the British Association is so powerful an agent, may show us how both
these difficulties may be overcome.

Mr. Palmer then proceeded to give a sketch of the progress of iron
shipbuilding on the Tyne, Wear, and Tees, which formed the second, and
perhaps more interesting, division of his paper.

For a very long period the district of the Tyne, Wear, and Tees has
been famous for its shipping. A Committee of the House of Commons,
that sat so far back as the year 1642, designated Newcastle as “ the
nursery for shipping ;” and Defoe, writing of the Tyne in 1727, states
that “they build ships here to perfection—I mean as to strength and
firmness, and to bear the sea.”

The history of iron shipbuilding in this district does not commence,
however, until the year 1840. In March of thav year, the Jokn Garrow,
of Liverpool, a vessel of 800 tons burthen, and the first iron ship seen in
these rivers, arrived at Shields, and caused considerable excitement. A
shipbuilding firm at Walker commenced to use the new material almost
immediately ; and, on the 23rd of September, 1842, the iren steamer
Prince Albert glided from Walker slipway into the placid waters of the

ne.

During the next eight or ten years very little progress was made. The
vessels mostly in demand were colliers, and no one thought of applying
iron in their construction; but, about the year 1850, the carriage of coals
by railway began seriously to affect the sale of north country coal in the
London market, and it became essential in the interest of the coal owners
and sthers to devise some means of conveying the staple produce of this
district to- London in an expeditious, regular, and, at the same time,
economical manner. To accomplish this object, Mr. Palmer caused an
jron screw steamer to be designed in such a manner as to secure the
greatest possible capacity with engines only sufficiently powertul to insure
her making her voyages with regularity. This vessel (the Jokn Bowes),
the first screw collier, was built to carry 650 tons, and to steam ahout 9
miles an hour. To the success of this experiment may be attributable in
a great measure the present important development of iron shipbuilding
in this district, and the fact that we continue to supply so largely the
London market with coal. On her first voyage, the John Bowes was laden
with 650 tons of coals. In 48 hours she arrived in London ; in 24 hours
she discharged her cargo; and in 48 hours more she was again in the
Tyne ; so that in five days she performed successfully an amount of work
that would have taken two average-sized sailing colliers upwards of a
month to accomplish.

The amount of prejudice with which nautical men and persons engaged
in the shipping and coal trades oppused the introduction of screw colliers
was great. They argued that it would be impossible for steamers carrying
650 tons of coals, and costing about £10,000, to compete with vessels that
consumed no fuel, and which, though carrying only half the quantity, cost
little more than £1000, or only one-tenth the amount. Mr. Palmer was,
however, confident of the result, and persisted in the development of the
system. How fur his views have proved correct will be borne out by the
following table, which shows the number of cargoes and tons of coals im-
ported into London by screw steamers in each year, from July 31st, 1852
(the date of entry of the first screw steamer, Jokn Bowes) to June 30th,
1863 : —

Year. Cargoes. Tons.
18532 .. . 17 making 9,483
1858 ......... 128 » 69,934
1854 ..ooiiiiniienaeees 345 » 199,974
1855 (Crimean war)..... 174 ”» 85,584
1856 ......... 413 » 238,597
1857 .... . 977 » 517,099
1868 .......ccuievenrennans . 1,127 ”» 599,527
1859 (Italian war) .... .. 899 ” 541,614
1860 ....eviiviieiienenenen . 1,069 » 672,476
1861 ......... 1,299 » 851,991
1862 ......oveuerincornnnrennneieenns 1,427 ” 929,825
1863 (Half year ending June)... 714 ”» 463,609
5,212,713

By this table it is seen that a total guantity of 5,212,713 tons of coals
have been imported into London by serew colliers; and, in addition to
this, large and increasing quantities have been taken to other ports both
in this country and abroad. Since its first introduction, the screw
collier has been greatly improved, and the facilities for loading and dis-
charging very largely augmented. The screw collier James Diron fre-
quently receives 1200 tons of coals in four hours, makes her passage to
London in 32 hours, there—by means of the hydraulic machinery invented
by the President (Sir W. Armstrong)—discharges her cargo in ten hours,
returns in 32 hours, and thus completes her voyage in 76 hours. The
James Dizon made 57 voyages to London in one year, and in that year
delivered 62,842 tons of coals, and this with a crew of only 21 persons.
To accomplish this work on the old system, with sailing colliers, would
have required 16 ships, and 144 hands to man them.

One of the great difficulties encountered in perfecting these vessels was
in the ballasting. To dispense with the necessity of shipping shingle
or chalk as ballast, many costly experiments were tried, and at length, by
a system of double bottoms, the construction of which adds to the strength
of the ships, the ballasting of the vessels with water was brought to a
highly satisfactory result. The water is allowed to rumn into the spaces
between the two shells as the vessels pass down the Thames; when the
spaces are full, the cocks are closed, and so remain uutil the arrival in the
Tyne, when the water is pumped out by means of an apparatus provided
for the purpose. This system allows the vessel to be ballasted without
loss of time at either end of her voyage, and does not impair in the
slightest degree her power of carrying coals.

The introduction of the screw collier has revolutionised the coal carrying
trade, and has had a most beneficial effect upon commerce generally.
Besides accomplishing the purpose for which it was designed, this class of
vessel has been proved capable of rendering very important services to the
Royal Navy. When, in the latter part of the year 1834, information
reached this country that the commissariat department of our army in
the Crimea had broken down, and that the salvation of our troops de-
pended upon a rapid despatch of supplies, it was found that screw colliers
were admirably adapted for the work, and the majority of them were
temporarily taken out of the coal trade and employed in the transport
service. The Government admitted, on that occasion, that screw colliers
had proved to be more useful and economical than any other class of
vessels they had employed.

In the year following the launch of the Jokn Bowes, namely, in 1833,
the first iron vessel built on the Wear was loosed from its blocks. The
Tees followed with great energy and considerable success, and on both
those rivers, as we shall see presently, a very considerable trade in iron
shipbuilding is carried on.

The first iron vessel for war purposes constructed in this district was
the Terror, one of the large iron-cased floating batteries designed during
the Russian war to operate against Cronstadt. This vessel, of 2000 tous,
and 250 horse-power, carrying twenty-six 6S-pounder guns, was built in
three and a half months; and she would have been completed in three
months had not the declaration of peace slackened the enorgies of the
mea, which up to that time had been maintained so nobly by their
patriotic feelings.

It was in the building of this vessel that rolled armour-plates were
first used. The demand for forged armour-plates was so great that the
forges of the kingdom could not supply it, and recourse to rolling was
unavoidable. At that time the largest plate mill was at Parkgate, and
Messrs. Palmer accordingly employed Messrs. Beale and Co., the owners
of Parkgate Works, to roll the plates required for the Terror. To the
use of these rolled plstes, however, the Admiralty opposed itself. Messrs.
Palmer, feeling comwinced by experiments made by them tkat the rolled
armour plates were at least equal to the forged, invited the Admiralty to
a trial of their efficiency, and built a target 9ft. square on the cellular
principle, on a plan which they thought might be advantageously adopted
for lurge vessels of war. The cells were filled with compressed cotton,
which had been found by experiment to be very effectual in stopping
shot. On this target was a thin teak backing, and on the teak were bolted
one hammered and two rolled plates. The target was bolted on to the
side of an old wooden frigate at Portsmouth, under the direction of Capt.
Hewlett. The first shot fired a$ it missed the target, went through both
sides of the frigate, and skimmed over the surface of the water for nearly
a mile. The firing showed that, whilst the hammered plate split and
cracked to pieces, the rolled plates were not broken, orly indented, and
were superior to the hammered plate in every respect. Unfortanately the
target was not firmly bolted to the vessel, and it sprung at each shoS, so
that the bolts which held the armour plates were broken, and they fell
into the sea.

A shot was then tried to test the resisting power of the
cotton, and it appeared to answer so well that Captain Hewlett advised a
series of experiments to be tried. The Admiralty were willing, but re-
quired the targets to be provided by Mesars. Palmer at their own
expense. Having already spent upwards of £1000 on experiments for the
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good of the country, they declined this proposal, although Messrs. Palmer

considered they had proved to the Admiralty this important fact, that

the rolled plates were superior to the forged. It is, therefore, claimed

for this district the honour of being the first to prove the strength and

utility of rolled armour plates, since known and spoken of in Parliament
. a8 “ Palmer’s rolled plates.”

Mr. Palmer (as the builder of the iron platad frigate Defence) then made
a slight digression in order to express an opinion upon the class of marine
architecture to which that vessel belongs, and stated that the Defence,
although in every respect a strong ship, does not combine all the strength
which, with the same weight of material, might have been obtained, and,
with respect to her model, gave it as his opinion that, if she had had less
rise, and more floor, and so had drawn less water, she would have steamed
faster, answered the helm quicker, and bave proved in all respects more
managesble and convenient. The Admiralty authorities, be knew, did not
agree in this view, and they are at the present moment spending a large
amount of money in the national dockyards for the express purpose of
building a class of vessels similar in construction. In his opinion, it was,
to say the least, very questionable policy for the Admiralty to speculate in
this kind of shipbuilding. Private builders exerted themselves greatly in
the production of armour-plated frigates for the Government ; those vessels
were built in much less time than would have been consumed in the
Naval dockyard, and in the matter of cost the difference must be greatly
in favour of vessels built by contract. It is surprising to see the tenacity
with which the Admiralty cling to wooden ships, notwithstanding the
most overwhelming proofs that it is time to adopt iron exclusively.

Mr. Palmer stated that it was his desire to furuish the Association with
accurate statistical details of the iron shipbuilding trade of these northern
rivers, showing the quantity of iron consumed, the number of men dircetly
employed, and the amount of tonnage launched per annum. Bat, unfor-
tunately, his neighbours on the Tyne, Wear, and Tees, with a few excep-
tions, were too much engaged to supply him with the statistics of their
respective establishments; he had, therefore, estimated the several totals
from such materials, aided by personal knowledge and experience as he
had been able to obtain, and the following statement is a pretty close
approximation to accuracy.
lsg;timnted amount of tonnage of iron ships launched during the year

Tons.
On the Tyme.......ccueuenene Crererneaa 82,175
On the Wear .. 15,608
On the Tees ..........ccovvevvnerirnnennnnns 9,660

The number of men annually employed in producing this quantity of
tonnage, exclusive of those engaged in the manufacture of engines,,was—

On the Tyne....... ceeeeeens eeternrerie, 4,060
On the Wear .
On the Tees ....

The quantity of iron consumed during the same period in the construc-
tion of iron ships was—

Tons.
On the Tyne.....ccoocevvs vevveeeennnnenn.. 22,540
On the Wear ......... . 9,360
On the Tees ..........ccceeu.uus 6,760

The amount of iron tonnage at present on the stocks in this district is
as follows : —

Tons.
On the Tyne................ .. 33,000
On the Wear . ... 19,000

On the Tees ....................... 10,650

But these statistics show us only the labour that is directly employed in
the production of iron ships, and that, as we all know, is but a small pro-
portion of the whole. It would, indeed, be difficult accurately to estimate
the amount of labour that is indirectly concerned in this trade; as for
instance in the manufacture of iron, the production of coals, the importa-
tion of timber, the construction of engines, and the supply of anchors,
chains, sails, &c. Enough has been said, however, to prove that iron ship-
building is one of the most important branches of industry in this great
commercial and manufacturing district.

Mr. Palmer added,—I may, perhaps, be allowed to describe verybriefiy the
operations of my own firm, which I trust will prove of some interest, as show-
ing the extent to which one establishment may be developed. 1In the first
place, we obtain the greater portion of our ironstone from our own 1nines.
At n point on the coast ten miles north of Whitby, the ironstone seams crop
out in the sides of the cliffs, and here we have formed the small harbour
of Port Mulgrave, where vessels can ride in safety, and ship their cargoes
with ease and expedition. Between the Tyne and Port Mulgrave, some
of our steamers run direct, making on the average fonr voyages per week,
whilst others of a larger class call to load stone on their return voyage
from London. At Jarrow the ore is delivered to the furnaces, by means

of the Armstrong hydraulic cranes, and mixed with ores from Cumberland,
Devonshire, and Lincolnshire ; thence it is passed to the mills, and from
the mills to the shipyards. The number of men employed in these opera-
tions is upwards of 3500. The number of tons of iron consumed per
annum in our yards and engine works is about 15,000 tons. The amount
of tonnage launched during the year ending the 1st August was 22,000
tons., We have 15,000 tons in conrse of construction, and orders, spread
over a period, for 40,000 tons more. Amongst these latter are steamers of
upwards of 3400 tons burthen, pronounced by their owners to be “the
finest and most complete merchant steamers ever bmilt.” They are in-
tended to bring cotton from the Southern States, of America, so soon as
the unhappy war in that conntry shall cease; and they will, no doubt, be
but the pioneers of others of a similar class. One of these steamers is of
sufficient capacity to carry 7000 bales of cotton, and it is estimated that
during one year she will bring from New Orleans to Liverpool 38,500
bales. The crew of such a vessel consists of 60 hands, and it would re-
quire five sailing vessels of 1200 tons each, employing 130 seamen, to do
the same work.

A consideratinn of the future of the iron shipbuilding trade opens out
a vast field for speculation, but the ultimate result is not difficult to antici-
pate. We have seen with what succees sailing vessels have been superseded
by steamers in the coasting and coal trades; and we know that magnifi-
cent fleets of steamers, engaged in the postal and other services, are
ploughing almost every known sea. As commerce increases there will be
few trades in which the employment of iron steamers will not be found
of advantage. jMost of the carrying trade to the Baltic and Mediterranean
is already conducted in vessels of that class, and the sailing ships that
cross the North Atlantic are being rapidly displaced by iron steamers.
Their advantages in strength, speed, and capacity are so marked that
sailing vessels of timber must give way before them. Even the Admiralty,
cautious and unyielding though it be, will have to abandon its * wooden
walls ” in favour of the stronger and more useful material—a material, too,
that lies in rich profusion beneath vur feet, and has not, like timber, to be
purchased of other nations. The commercial men of this country have
set the Admiralty a signal example of industry and enterprise. It is they
who have made the experiments and adopted the inventions that have esta-
blished the maritime supremacy of this country, and it is owing to their
energy that we find on every sea, in the shallow rivers of the East, and the
deep broad waters of the West, English built ships of commerce, diffasing
the benefits of free trade, and linking nations and tribes together in bonds
of amity and peace. The true source of our national greatness is to be
sought in this wonderful development of our merchant navy. Other
nations are entering into friendly rivalry with us, but the larger share of
the carrying trade of the world will ever be secured to that country that
can produce vessels combining the largest capacity with the utmost amount
of economy und expedition in construction, and that can, at the same
time, navigate those vessels with the greatest degree of skill and rapidity.

In conclusion, permit me to express the proud conviction I entertain,
that the mineral wealth of this district, and the skill and endurance of its
workmen, whether on land or sea, will enable the locality that gave birth
to an Armstrong and a Stephenson to maintain its character for mari-
time industry and enterprise, and to tear its full share in promoting the
commercial greatness of the country.

SHORT ACCOUNT OF THE IMPROVEMENT OF THE RIVER
TYNE UNDER THE PLANS NOW BEING CARRIED OUT.

When the writer was appointed engineer to the Tyne Improvement
Commissioners, in 1859, certain works had been constructed and others
were in progress. Of these the most important were the river walls,
which had been partially constructed between Bill Point aud Jarrow Slake,
very much according to a plan laid down by the late Mr. Rennie, in 1813 ;
the Northumberland Dock, made by the River Commissioners, having an
area of about 50 acres, opened in 1857; the Tyne Dock, of a similar
area, by the North Eastern Railway Company, opened in 1859; and’the
piers works at the entrance to the river, now about balf completed, and
then about half their present extent. The river, at that period, 1859,
was much as in 1855 when its state was examined and, after a long and
careful inquiry, reported on by a Royal Commission, of whom the late
Mr. Brunel, Admirals Bowles and Fitzroy, Lieut. Generals Sir John Bell
and Robert Armstrong, Q.C., were the members. They state in their report,
in relation to the past history of the river, as follows:—

“ During the last two or three centuries all the evidence would lead to
the conclusion, that a very general similarity has been maintained in the
state of the Tyne, notwithstanding local and partial changes. In the
present century much more exact surveys have shown a similar vesult,
namely, that notwithstanding encroachments on both banks, and many
artificial works executed with various objects, the navigable state of the
river has not been much altered. Whether it has been improved, and
whether the works in progress are likely to improve it, or otherwise, are

matters of opinion rather than fact, on which parties differ materially ;
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but the preponderating evidence of good authorities encourage a belief in
some improvement. That this should still be only matter of opinion, needs
explanation. Formerly ships sailed up and down this river, and required
greater width of channel than is now wanted for steam navigation. At
present the channel is less winding and deeper, but it is not so wide as it
was ; gnd although the passage for steam propelled vessels appears to be
improved, the navigable condition for ships under sail, except with a fair
wind, is probably to a certain exteut deteriorated.”

When the writer came to consider the state of the river, with the view
of recommending a plan for its improvement, he found the accommodation
for vessels resorting to it to be very deficient ; the expenses for lighterage
from the manufactories, which are principully situated in the upper part
of the river, to the larger class of vessels which did not ascend above
Shields’ Harbour, to be large; the shifting character of the sands rendered
uncertain the depth at the coal shipping places and factories on the banks;
it was not unusual for vessels to be detained two months, and even longer,
with their crews on board, waiting for moderate weather, with a tide suf-
ficiently high to be able to cross the bar; deeply laden inward bound ships
had a corresponding difficulty in arriving, which operated to prevent the
‘Tyne becoming an import port; its entrunce was dangerous with on-shore
gales; the insand and middle ground stretched nearly across the entrance to
the harbour, and in rounding it vessels, particularly if long and deep-laden,
had to come nearly broadside on to the tide, when much damage was done,
especially when vessels left in fleets, which was frequently the case after
stormy weather, to the extent of 200 and 300 vessels in one tide, in addi-
tion to those entering. This danger became of increasing magnitude with
the increasing size of vessels ; the passage tbrough Shields Harbour was
very shoal, so that deep-laden vessels could not leave the docks and take
the bar at high water of the same tide, which involved their staying in the
harbour, after leaving the docks, till high water of the following tide,
thereby incurring considerably increased expense.

Between the Northumberland dock and Newecastle, the small river
steamers grounded on some of the shoals for two and three hours at low
water of spring tides, and vessels of but small draft, about 13ft. to 15ft.,
could ascend the river to Newcastle, and these only at spring tides.

Above Newcastle the navigation was only used by keels, which were
interrupted in their passage by not being able to pass over the Scotswood
Shoal at high water of neap tides.

Tire deficiencies in the navigation were comparatively little felt in the
olden time, when the Tyne was the only outlet for the comparatively
small produce of the coalfields of Durham and Northumberland, in the
class of vessels of about 16ft. draught, then most employed in carrying
on the trade, which was principally coasting and short foreign; but when
u larger and deeper draughted class of vessels came to trade to the port,
to carry the greatly increased quantities of coal required to supply the
steam marine of a large portion of the world, the detentions and risks
became serions.

These inconveniences, and their consequent expenses, were the cause of
much serious compluint, and were diverting the trade and commerce
natural to the river, which the railway system made easy to do, to be de-
veloped at cther places where improved provision had been made for its
accommodation.

Having explained some of the commercial features of the time,
when the writer hud the plan for the improvement of the river under
consideration, he will now give a few of its principal physical features,
from observations then taken.

The rise of an average spring tide at

Ft. In.
Tynemouth was about .................. 11 8
Hebburn .........cooceiiniininn 12 3
Below Newcastle Bridge ..... 11 9
Above Newcastle Bridge 11 5
Scotswood 79
Newburn ....coveviiiiieiiiiininninninn 311

Ryton was the limit of the tidal flow and the conservancy.

The high water of averige spring tides was level between the sea and
Newcastle, and rose about 12 inches higher at Newburn, but very high
spring tides scarcely filled the tidal receptacle at Newcastle.

The high wuter of an average neap tide rises 4 to 5 inches higher at
Newcastle, and about 11 inches higher at Scotswood, than at sea ; it does
not reach Newburn.

The rise of an average neap tide was, at

Ft. In
Tynemouth .......ccccovvvvivenniieriiiens. 6 6
Hebburn ......... 6 6
Below Newcastle Bridge ... . 6 7
Above Newcastle Bridge ... 6 7
Scotawood ........oooeiiiiiiiiiin 3 5

The high water of average spring tides rose higher than the high water
of average neap tides, abont 4 feet at Tynemouth, 3} feet at Newecastle,
and 31 fect at Scotswood.

The average travel of the tidal wave hetween Tynemouth and New-
castle varicd, but with average tides it was 8 to 12 miles per hour, and the
spring tide wave between Newcastle and Newburn was about 12 to 18
miles per hour.

At that time, during avcrage spring tides, there was 20} feet of water
at high tide on the bar; within the bar, near to the Narrows, on the north
side of the channel, a dangerous hard projection called the *stones”
existed, but which had been partially removed; and immediately above,
on tho opposite side of the river, projected the insand and middle ground ;
a little further up from the north shore projected the Dortwich sand, with
about 6 feet on it at low water; higher up was the Jarrow shoal, above
which there were several shoals having not more than 3, 4, and 5 feet on
them at low tide. Above Newcastle, at low water, the bed of the river
was a great sandbank, through which the land waters drained, a great por-
tion of the channel being not more than a few inches, and most of the
remainder not more than 2 to 3 feet deep.

The places where trade was conducted and vessels lay, were mostly at
the bends on the concave side of the river, where the current had scoured
deep water—as between the Low Lighthouse and New Quay, North
Shields, where the depth at low water was 15ft. to 21ft.; opposite South
Shields, between Panash Point and Tyne Docks, 12ft. to 18ft.; the
Killiugworth Staiths, 10ft.; the Pelaw Staiths, 10ft, to 12ft.; the Tyne
Main Staiths, 7ft. to 8ft.; Blaydon, 3ft. to 5ft., and several other such
piaces; and Newcastle, where the deepening of the channel was due to
the contraction of its width, the depth at the Quays was 5ft. to 6ft., with
two short bLerths about 13ft.

A general comparison of the observations taken by me in 1859, with
those left ou record by Mr. Rennie, taken in 1813, show the high water to
be about the same at both periods; but that the low water level at New-
castle had been depressed during that period about 14in. to 18in., lessen-
ing towards the sea.

In the year 1859, the number of vessels that arrived in the river was
18,878, having 3,143,857 register tonnage; and they carried altogetler,
including iinports, exports, ballast, &c., about 5,500,000 tons ; there was,
in addition, carried on the river, in keels, nearly 2,000,000 tons, and about
1,000,000 tous of dredging material and fuctory rubbish, carried along the
river to be deposited at sea.

With these data, the writer prepared a plan, by which he intended to
take a compreheusive view of river improvement, and which could not
fail, if successfully carried out, to benefit materially all the interests
situated on the bauks of the Tyne. This plan, in 1860, was submitted to
the River Commissioners and approved by them, und received the sanction
of Parliament in the session of 1861.

A portion of the plan sanctioned by Parlinmnent was a dock of about 40
acres area, known by the name of the Low Lights Dock, designed with
the view of affording better accommudation to the larger class of vessels,
effecting a saving in towage and pilotage, and enabling that portion of the
steamn coal-field which is sitnated on the seaboard to ship the coals from
it with a somewhat shorter railway lead; but, as the dock does not neces-
sarily form a portion of the river improvement, which it is the intention
of this paper to draw attention to, it will not be further alluded to.

The plan of river improvement coutemplated deepening, widening, and
straightening the river from the sea to the limits of the Commissioners’
jurisdiction near Ryton, a distance of nearly twenty miles inland, so as to
make a channel easily navigable for the largest vessels between the sea
and Shields Harbour, the Docks there, and Newcastle; and for such a
cluss of vessels in the upper part of the river as can be passed under the
High Level Bridge at Newcastle; a sufficient depth of water to be carried
up to the river walls, for Lhe purposes of traders having establishments on
the banks.

To give effect to these views, the plan provided for a depth at high
water average spring tides of 29ft. from the sea to the docks, thence to
Newcastle, 26ft., and theuce to Ryton (the boundary of the Commissioners’
jurisdiction), 23ft.; at average neap tides the high water depth would be
about 3 to 4ft. less.

This would give a low water depth, at spring tides, of about 15ft. up to
the docks, 12 to 13ft, thence to Newcastle, and above Newcastle 10 to 11ft. ;
at average neap tides the depth would be 3 to 4ft. more.

Aund to give n sefe and easy navigation, at the abrupt bends, for the
larger class of vessels, expected to use the river in its improved condition,
it was intended to remove all projecting points that would be difficult to
navigate; as, for instance, the stones, the unsand and middle ground,
Whitehill Point, Bill Point, Bill Quay Point, Felling Copperas Point,
Friar’s Goose Point, and other smaller points; and ubove bridge, to cut a
straight channel between Scotswood and Semington, and to remove other
projections, and form a uniform navigable channel, leaving the existing
channel at Blaydon to be deepened and used as & tidal basin for the ac-
commodation of the trade located there.

The width of the river would then be, iz Shield’s Harbour, from 1000 to
1400ft., gradually diminishing to 850ft. at Howden, 700ft. at Hebburn,

500ft. at Newecustle, except at the narrowest part, where the quay wallsare
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already constructed to the limited width of 350 to 400ft., 500ft. above
Newecastle Bridge, 450ft. at Scotswood, and 400ft. at the boundary at Ryton.

To admit of masted ships into the upper river, a bridge, in lien of the
existing town bridge, at Newcastle, was provided, the two centre spans,
each 100ft. wide, to ewing open, when it was expected that sailing vessels
up to 400 tons, screw steamers up to 1000 or 1200 tons, would use the upper
river, and receive their cargoes without transhipment or lighterage ; and
that vessels of any size, the Great Eastern not excepted, could be built
and engined there. :

The estimated capital expenditure to complete these works, with tbe
purchase of land, &c., was £950,000.

The improvements just indicated would, when executed, give to the
river a channel greatly exceeding its natural capacity, the formation of
which the writer intended to accomplish and maintain by dredging; and
remove the projecting poin‘s by blasting, excavation, diving, and the
‘other usnal means. The cost of maintenance of this channel he estimated
to be moderate.

The piers at the entrance to the river, which were being carried out
under the direction of the late Mr. Walker, he relicd on for shelter when
dredging in the open sea; but, from the slow progress which these works
have made, he has not yet received the full benefit from this source that
he expected, though, no doubt, it will be so. These works have already
considerably protected the entrance to the port, and will increase in value
as they approach completion by giving increased shelter to vessels entering
the barbour, by dispersing and dissipating the waves after they have
passed their heads, thus enabling vessels to bring up in comparatively
quiet water; and the shelter so afforded will permit of the dredging
machinery being applied effectually to deepen any requisite area inside of
them that may be found requisite either for refuge or the ordinary opera-
tions of commerce.

The estimated expenditure to complete the piers into a depth of 30ft.
at low water, as made by Mr. Wulker, was £660,000; that being the
depth into which the commissioners have at present resolved to carry
them.

When the improvements in the river are carried out, the writer antici-
pates that the high water will rise about 1ft. higher at Newcastle, and
2ft. higher at Ryton, than at the sea; that the tidal columnn of the sen
will be carried inland to the limits of the improvements; that the tidal
wave will be accelerated to an average speed of 16 to 20 miles per honr ;
and that the great additional momentum due to the increased column of
tide and greater area of receptacle, situated chiefly in the upper part of
the river, and the increased sectional area of channel by allowing a more
rapid discharge of the freshes, will greatly add to the scouring power of
the tidal and flood waters on the river, but more especially on its_ sea
channels.

Towards carrying out these works some progress has been made.

The stones, the insand and middle ground, the Dortwich sand, a
large portion of the Whitehill Point have been removed; the general
river has been deepened to such an extent, that there will be shortly, pro-
bably during the present year, the depth of water between the sea and
the docks contemplated by the original plan; the river up to Newecastle
has been so far improved, about 2 to 3 feet, that the small passenger
steamboats are never interrupted in their passage at low water, and the
passenger steamboat traffic has thus been enabled to be established. The
increased depth at the same time beuefited the general trade, and the upper
river can be navigated by keels during all tides.

There has been already provided, oris under contract for delivery during
the next three months, dredging plant, consisting of 6 dredging machines,
7 tug steamboats, 40 hoppers, 10 screw hoppers, 10 traft, repairing shops,
&ec., of the value of about £250,000, which is capable of raising out of
the bed of the river about 2} to 3 millions of cubic yards per annum.

Plans are in progress, and nearly completed, for the removal of Bill
Point and Friar’s Goose Point, and the reconstruction of Newcastle Town
Bridge as an opening bridge.

The writer has hitherto every reason to be satisfied with the results
attending the prosecution of these works, and does not entertain any
doubt of their ultimate success. He fully expects that in about four years
hence the improvements will be completed up to Newcastle, and in about
four years afterwards up to the boundary at Ryton.

The only modification of the plans just described is the endeavour now
being made to bring 20ft. of water at low tide from the sea into Shields
Harbour, in place of 15ft., as originally intended; and the only further
deviation at present contemplated is to make a portion of Shields Harbour
and adjoining river 26ft. to 28ft. deep at low tide, in place of 15ft., as
originally intended, in order that the very largest vessels may then be
able to float there—a result which it is hoped may be accomplished during
the next or following year.

Already with the improvements made there is little detention to shipping,
and large vessels are frequenting the port in increasing numbers. The ease

of entrance, as well as exit, combined with providing proper accommodation
for cargo will, the writer anticipates, at no distant date be the means of
establishing an import trade, as ships chiefly now arrive light in ballast ;
and he would expect that the general facilities afforded by an improved
river, which in fact will become a deep and spacious harbour, nearly 20
miles long, and from 400 to 1400ft. wide, will be 8o valuable as to add
vastly to the industrial pursuits and commerce carried on on its banks;
and by no means the least expectation he ventures to indulge is, the hope
that the vessels ofjher Majesty’s navy—the Channel Fleet, if wished—may
frecly enter and leave our port, and be well accommodated when in it.

ON REGENERATIVE GAS FURNACES AS APPLIED TO IRON
WORKS.
By C. W. Sieuexs, F.R.S, &c.

The principle of the regenerative gas furnace has already been ex-
plained to the scientific public by Professor Faraday, in a lecture delivered
by him at the Royal Institution in June, 1862. Its general construction,
and the history of its invention and gradual development, form, moreover,
the subject of a paper which was read by me in January, 1862, before
the Institution of Mechanical Engineers.

Since that period this principle of heating has been extensively applied
in Eungland, France, Germany, and other countries to glass houses, for
heating gas retorts and muffles for metallurgical purposes, for melting
steel, and for puddling and welding iron.

The ostensible object of this iuvention being tosave fuel, it could hardly
be expected that it would be favourably looked upon in this, the greatest
coal producing district of the whole world ; but experience has proved
that there are other advantages resulting from its application which, in
the case of puddling and working iron, are even superior in value to mere
saving of fuel. The accompanying illustrations (see next page) represent
a furnace for welding and working iron, and the gas generator connected
with it.

The heated chamber K, is of the usaal form, but, instead of a fire-place,
there are four passages MN (two at each end of the chamber), leading down-
wards into four regenerators, or chambers LL, filled with loosely piled fire-
bricks. The lower extremitics of these four regenerator chambers commu-
nicate with two cast iron reversing valves.

The gas arriving from the producer through a pipe J, is directed into
one or more regenerators, according to the position of the valve S,
then ascends upwards, and becomes charged with heat previously de-
posited in the brickwork, and issues into the furnace at a certain point
where it meets with a current of heated air, rising from the second re-
generator to effect its combustion. The products of combustion pass
away through the opposite regenerators and the reversing valves into the
chimney flue.

The last named regenerators receive at this time the waste heat of the
furnace, becoming heated at their upper extremity to the temperature
nearly of the furnace itself, but remaining comparatively cool towards the
bottom.

Every hour or half-hour the direction of the currents is reversed by a
change of the valve levers; the heat, before deposited in the one pair of
regenerators, is now communicated to the air and gas coming in, while
the waste heat replenishes the second pair of regenerators.

The gas producer consists of two inclined planes, upon which the fuel
descends, being gradually deprived in heating of its gaseous constituents,
and finally burnt to carbonic oxide by the air entering through the grate
at the bottom of the inclines. Water admitted at the bottom also assists
in the decomposition of the ignited coke at the bottom, converting the
same into carbonic oxide and hydrogen gas.

The saving of fuel which has been effected by this arrangement amounts
to from 40 to 50 per cent. In the application to reheating and puddling
farnaces a saving of iron has been effected, owing to the mildness of the
gas flame, of fromn 3 to 4 per cent. of the entire quantity put in; the iron
also welds more perfectly than it does in the ordinary furnaces. Smoke
is entirely obviated.

By another arrangement the regenerative principle has been applied
also to coke ovens, the result being that the separation of the coke irom
its gaseous constituents is effected without losing the latter.

In placing the coke ovens comstructed on this plan near the works
where the iron is puddled and reheated, the latter operation may be
entirely effected by the gas generated in the coke necessary for
the blast furnace in producing the pig iron. Or the gas resulting from
the regenerative coke oven may be used to heat the blast and boilers con-
nected with the blast furnace. These latter improvements are now in
course of being carried into effect on a large scale. The gas generated
from these last-named producers is of a very illuminating charucter, and
may, it is expected, be used for that purpose in preference to the hydro-
carbon now manufactured by a much more expensive process.
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WORKING RAILWAYS BY STATIONARY ENGINES.
By R. axp W. HawTHORN.

(Illustrated by Plate 251.)

The paper brought before this section is a description of a method of working
a certain class of railways by means of ropes from stationary engines—specially
adapted to underground railways.

A system of working railways by fixed engines and ropes has long been in
use on the colliery railways around Newcastle-upon-Tyne, as well as in other
districts, and a plan for the same was made the subject of a patent by Mr.
Benjamin Thompson, then of Ayton Cottage, in the County of Durham, and
was introduced on one or two colliery railways. It isted of a ion of
fixed engines at certain intervals from one end of the line to the other, each
engine being employed to work a portion of the railway in the following manner.

The engine gave motion to two rope rolls, and the rope from one of those rolls
was attached to one end, and the rope from the other roll was attached to the
other end of the train. Whilst one of these rope rolls was disengaged from the
engine, and allowed to run loose, the other was in gear, and the rope from it was
passed along the line and round a loop sheave, then brought back and attached
to the train. The engine being put in motion, the train was dragged to the
furthest end of the section worked by that engine, at the same time unwinding
the rope from the loose roll, and taking it with it to be afterwards employed to
drag back the returning train. This was continued throughout the line, each
successitve engine taking up the train and carrying it over a section of the line.

This method was not a satisfactory one for the conveyance of p gers, as the

traction bars and gear ; but it is considered that such an arrangement would in
most cases only be adding a useless and unmeaning weight to the most useful
portion of the train.

The present line of Underground Railway through London, from Paddi
to Farringdon-street, is favourable to the use of 1310 locomotive engine, where
8o much of the surface of the ground under which it passes is unoccupied by
buildings, and readily admits of a good deal of open cutting and ventilation at
the stations, which cannot be the case where the railway passes under the
densely-populated parts of a city, as those projected in London must do. In
such cases, it will be necessary to provide for working in a continuous tunnel, of
perhaps three or fonr miles in length, in which the steain and smoke of locomo-
tive engines would prove obnoxious to a much greater extent than is experienced
on the present line, which is only partially an underground railway. As there
does not appear to be any means of remedying these evils, except at a very
extravagant cott, it is believed that the new system may be introduced with
advantage in such cases as are above referred to, viz., railways passing under
large towns, or in situations where opportunities do not occur of having openings
to the surface.

The maintenance of the will be ably less than with locomo-
tives, to balance the expense of keeping in working order the sheaves, ropes, &c.,
which will cost more than an ordinary line.

Both calculations and experiments on the adh required to propel a train
remove any reasonable doubt of being able, by the new system, to obtain suffi-
cient traction force by the traction bars and pullies; and it is evidently quite
feasible to i this traction force if required. With a locomotive, a train

s .

rider or guard in charge had not sufficient control over the movements of the
train, and there is an objection to the carriages being attached directly to the
rope, and at such a distance from the motive power. Ropes have been, and are
yet applied in other ways; for instance, on gravitating or descending planes,
down which a loaded train passes, having the rope attached to the after end,
round a sheave at the top of the incline, and thence down to the ascending train,
and thus the descending loaded train draws up the ascending light train; or
where the load has to ascend, a fixed engine is employed to draw it up, and the
descending train takes the rope down with it. Ropesare alsoapplied in a variety
of ways, to the working of incline planes on passenger railways. Thus there is
nothing new in the use of stationary engines and ropes for working railway

traffic.

It will be observed that, in all the cases referred to, the rope is attached directly
to the carriages.

In the proposed plan now offered to the notice of the members of the Associa-
tion, the means of communicating motion to the train gives greater security, as
well as the advantage of avoiding the necessity of attaching a train to the end
of a rope, thus ensuring to the guard as complete control over the movements
of the train, as he now has in the employment of the locomotive engine. Inthe
new system, it may be stated. without exaggeration, that the rope drives the
locomotive wheels, and each carriage carried its own railway.

It is proposed, with the ordinary construction and gauge of railway, to place
in the intermediate space, between a double line of rails, a series of double
grooved sheaves fixed on spindles or axles, which pass across under the rails,
extending a little over the centre of each line; a plain wheel or roller is fixed
upon each end of these axles, by which the motion is communicated to the train
from a stationary engine or engines, placed at a convenient point of the line, by
means of an endless wire or other rope passing alternately over and under the
grooved sheaves to the extremity of a section of the line, where it is taken
round a large loog sheave and returned to the engine now passing over each
sheave, which it before passed under, and, vico versa, the double groove provid-
ing for the rope crossing itself without contact.

Having traversed twice along the line of sheaves, the rope goes again on to
the large winding sheave of the engine, on which a sufficient number of turns
are taken to ensure the requisite friction. :

From this arrangement of the rope on the sheaves it will be seen that every

alternate sheave runs in the same direction, and every intermediate sheave in
the contrary direction ; and this motion is communicated to the traction wheels |
or rollers, before mentioned. |

It is proposed to construct the carringes for passenger lines on the principle of |
those used in America and on the Canadian railways, of a length of from 60 to |
75ft., supported on bridges, and capable of seating from 200 to 250 passengers,
each carriage to be fitted with traction bars, these bars extending over two or
more alternate traction rollers, and to be furnished with the ordinary flanged
wheels for running on the rails. The traction bars, of which there are two, are
placed side by side at such a distance from each other as may be necessary to
meet the requirements of the line, as to curves, &c.; and these traction bars are
worked either in connection with, or independent of each other by a suitable
arrangement of levers or other gearing, by which either of the bars can be
raised or depressed thereby, bringing a portion of the weight of the carriage
upon the traction wheels or rollers, thus giving motion to the train of carriages
in either direction. Or both these bars can be raised out of contact with the
traction wheels or rollers, and the train left free from all tractive force.

The traction bars will be nearly the full length of the carriage, and the traction
rollers will be placed about 18ft. apart, or at the rate of 203 per mile.

The carriage made in this way is adapted for running with either end first,
being provided at each end with & platform on which the driver stands to work
the traction bars; and it is considered that, for ordinary traffic, one carriage
will be sufficient to form a train, but two or more may be attached to each
other, or the number of trains of a single carriage each may be increased to
meet the requirements of the traffic.

The motion of the train can be quickly and certainly retarded or stopped by
raising ome bar and depmcindg the other in the manner of a brake, thereby re-
versing the direction of the driving motion.

A separate, or independent traction carriage may be used, fitted with the

of 15 or 20 carriages has to be drawn by an intense pressure on 6 or 8 points, and
it is this which adds such a heavy item to the cost of railway maintenance.
This disadvantage will be to a great extent remedied by the proposed system,
the tractive force being more distributed, and, consequently, the wear and tear
diminished.

Finally, if such a system as the one proposed can be introduced, free from the
objections that have hitherto been considered inseparable from the use of ropes,
it will greatly facilitate the construction and extension of underground railways
without their present drawbacks.

In the di which d, after the members had had an opportunity
of examining the working models shown in the Exchange Rooms Exhibition,

Professor TronmpsoxN (Dublin), stated, he considered that the friction of the
rope on the sheaves would be excessive, from the frequent bending of the rope.
He thought the present locomotive system was much better.

Mr. G. B. Brucr thought there were difficulties in tho way of the practical
application of the system. A difficulty would be found in getting the carriage
to bear upon three surfaces fairly and equally. That was a mechanical difficulty
which might be overcome. He thought the motion of the wheels underneath
the carriages would cause a disagreeable motion in the carriage, and the comfort
of the passengers would be interfered with. He was also afraid that in going
round a sharp curve there would be a danger of the traction bar getting on the
wrong wheels.
~ Mr. J. Jas. Tur~NER thought the direction of the rope was merely a matter
of detail, which might be changed without any great alteration of the scheme.
In tunnels, curves were avoided as much as possible, and therc would be no diffi-
culty in working round a reasonable curve. It was stated in the paper, that the
scheme was intended to be chiefly applicable to underground railways, or in cases
where the smoke and steam from locomotives would be objectionable.

Mr. J. Fer~1k (Derby), said that curves were not always avoidable in tun-
nels, and all sorts of curves were made in them. He understood that the in-
vention was intended to be applied, not to the ordinary railway, but to under-
ground railways, such as had been projected in the metropolis and other large
towns. He had more faith in another scheme, which had %een tried to a small
extent, He meant the pneumatic railway.

The PRESIDENT said it was not made clear by the paper, whether the traction
bar was to be applied to each carriage of a train, or to one only.

Mr. FLETCHER thought that, when the traction bar had passed over one wheel,
it would have a tendency to drop, unless every wheel was at or about the centre,
and a %'ent shock would be given.

The PRESIDENT said, as he understood the scheme, the carriage was always
supported on two wheels.

Mr. ABerNETHTY, C.E., said there was another objection, viz., the using of the
‘journals” of the axles, which would alter their level ; and the wearing of the
traction bar would also be unequal, causing the bar to bear upon one wheel and
not on another.

Mr. J. F. SpeNcER explained that it was intended that every carriage should
be a driving carriage. With regard to the difficulty of working round curves,
there wouldg certainly be no greater difficulty than existed at present. With re-
ference to the shaking of the carriage, he did not apprehend that, with the
arrangement of springs contemplated, there would be more than in the ordinary
railway carriage. He thought thatit would be found that a much greater incline
could be worked up by this scheme than by the ordinary locomotive system.
The object of the invention was not to su e the ordinary railway, but for
employment in tunnels, where the use of the locomotive was very objectionable.

Mr. ABERNETHY said that, in going round a curve, the traction bar would be
a taugent to the curve, and there wonld be a slight motion in passing from one
wheel to another.

Mr. SPENCER, in reply to a question, explained how the carriages were stopped,
when in motion.

Professor THOMPSON said that ome part of his objection to the scheme was
removed, by the statement that it was intended only for tuunels and not for
general use. He wished to know in what respect this mode would be saperior to
the ordinary system of wire ropes, which was at t used in many tunnels.

Admiral 8ir EpwaArD BeLcHER seid that, having something to de with ropes,
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and being aware of the difficulty of crossing two ropes in a purchase, he thought
the ropes might have a tendency to cut each other if one of them was taut and
the other slack.

Mr. SPENCER, i reply to an objection as to the ability to stop the carriages,
explained that, by the mechanism conuected with the traction bars, the motion of
the carriage would be completely under the control of the guard or driver.

Mr. ABERNETHY understood that, in order to stop the train, it would be
necessary to disengage the traction bar.

Mr. SPERCER said it would. There would be a guard to every carriage, which
would be built on the American principle, to carry about 240 passengers. On a
short line, with constant traffic, each train would only consist of two or three
carriages.

Theg:"n:smknr inquired if the carriages would be linked together.

Mr. SPENCER said they would, but not necessarily. In a train of carriages the
first one only might be used as a traction carriage, the others being by
it as ordinary trains are by a locomotive. He wished it to be understood that
the plan was necessarily incomplete as to many points of detail, and, therefore.
he hoped that it would be chantably dealt with.

Mr. Wu. HaAwTHORN replied generally on the subject. He stated that, in
cases where this princirle was intended to be employed, he supposed that one
carriage would generally be all that was nezessary to constitute a train. If more
were required it would only be necessary to increase the number of trains. ‘The
advantage this system had over the ordinary mode of working with wire ropes
was in tie rfect command of the movement of the train which the driver or

nection with the motive power ceased at once. The greatest amount of friction
would be at the bends of the rope on the sheaves ; but the friction of the axle
would not be so great as might seem at first sight, and the rapid passage of the
train over the wheels would prevent any tendency to heat the ienrings, on which
the weight would only be for a few moments.

Admiral Sir E. BELCHER,— Supposing you were ascending an incline, and the
ptowey v?ras not sufficient, and the train commenced running back, how would you
stop it

Mr. W. HawrHoRN,—It is not intended that this scheme should be applied
to inclines that could not be overcome. Supposing you were ascending an in-
cline by a locomotive under the same ciréumstances, you would be in the same
position.

Admiral BeLcaer,—But we would have the steam power to help us.

Mr. W. HAWTHORN said there was another thing that had been alluded to—
the jar that would be felt by the passengers in the carriage, by the striking of
the traction bar. This, however, could only occur from some defect in the line,
which would require to be kept in good repair the same as an ordinary railway.
The springs which it was intended to apply would render the motion of the
carriage quite easy on a good line.

Mr. THoMAS WEBSTER said anything coming from Mr. Hawthorn nust be
worthy of their attention, and he trusted that the scheme might be followed up,
8o that they might see how far it would su

The PRESIDENT 8aid the paper had been well discussed. It was a most in-

guard had, by simply raising the traction bar from the sheaves, when the con-
'

genious scheme, and had their best wishes for its success.

NEW PLAN FOR HANGING DOCK GATES.

The following is an abstract of the paper rcad by Mr. R. A. Peacock, of Jersey,
upon this subject :—

The works of docks and harbours must necessarily be strorg and durable, and
therefore expensive ; but any new methods of construction which are sufficiently
durnble and convenient, and by which expense is considerably reduced, are so

more or less covered with mud, sand, &c., and were, as & matter of fact, so diffi-
cult to open and shut with suitable expedition, as to render necessary the very
valuable, but at tk e same time very costly, hydraulic apparatus now in use. The
question is, can gates be so constructed as to carry themselves without rollers,
and s0 as to save & large portion of their first cost, and the whole of the heavy
first cost and annual expense of hydraulic power ? After mentioning a number of
inconveni incident to the present system of dock gates, he weut on to say

much gained. He exhibited models of gates, showing how the mortices and t
were removable.  Shipping having gradually, but largely increased in dimen-

sions during the last twenty years, it became necessary to provide wider and

deeper water-ways to docks, and consequently dock gates of greater height and

length. Rollers for the outer ends of the gates to travel upon, by means of

tramways at the bottom of the water, were a;i)ﬂr.reuﬂy thought indispensable.
8!

These tramways, being below the level of the sill of the lock, necessarily became

e

—To prevent all these inconveniences, why not treat the dock gate like an or-
dinary field gate ? make all its parts strong in proportion to 1ts weight, which,
in the present case, is about 45 tons; make it carry itself, and so dispense with
rollers and tramways. He then proceeded to describe, first, the girders and its
fastenings, which are to carry our dock gate as a gate post carries its field gate,
and then the suspended gate from the girder. He then remarked that this is

ey
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clearly an advantage over gates of the usual system, where the pivot is at the
bottom and inaccessible on account of the weight of the gate, and also on
account of the mud and the water ; the hottom of the heelpost fits into a strong
cast-iron shoe. He then referred to the construction of the gate, so as to
secure sufficient rapidity and enable the gate to carry itself without the use of
rollers, and having described the minor details of the gate, went on to show
the i bility of the t and mortices. He stated that four lockmen could
work two pairs of these gates at a cost for wages of only about £200 per annum,
and the heavy cost of hydraulic power is got rid of altogether.

We may add that the dock gates referred to in this paper have been described
at length in a pamphlet published by Mr. Weale, of High Holborn. This

pamphlet explains the manner in which the gates are formed so as to carry them-
selves and dispense with rollers and tramways; it also describes the mud re-
cesses into which the gates sweep a portion of mud every time they are opened,
both which contrivances the author contends assist materially in dimimshing
friction. But it is thought the greatest advantage is gained by having the pivot
six feet above water, so that grense can be applied at pleasure, instead of, as
under the present system, having the pivots constantly immersed in mud and sand
and salt water, and totally inaccessible. By these means it is songht to diminish
the friction to n minimum, instead of leaving it large as it now is, and then
conquering it by sheer force and at great expense. It is also proposed to make

the gates of wood instead of iron, the former costing less than half as much as
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the latter, and there being no material difference in the respective durability of
the two substances, for while wood decays iron corrodes. The paper read by
Mr. Peacock at the Newcastle meeting had for one of its principal objects to
prove that the proposed wooden gates were so very rigid in their construction,
that no movement of the tenons in the mortices could possibly take place. We
have reason to believe that the author of the paper, baing particularly desirous
not to represent his proposed improv ts in a more favourable light than
subsequent investigation would justify—estimated at the moment that it would
take four men five minutes to open or shut a pair of the gates. A calculation
has, however, since been made, which is subjoined, from which it appears that
four men toeach gate can open them in less than one minute; and in that case
thﬁwill be far cheaper and not less efficient than the present system.

e following is a calculation of the power required to open one of the im-
proved dock-gates, for a lock 70ft. wide and 27ft. depth of water over sill, each
fnte weighing 45 tons, 4 men to each fate. Pivot, brass upon cast iron, and
ubricated with grease; cost of a pair of gates, £2200:—

The area of the pivot, placed 8ft. above water, is 38877 superficial inches;
by which the weight of the %e, being divided, gives a pressure on the pivot of
2'82 cwt. per square inch. d Mr. George Rennie* found this gave a friction
of 214, which amounts to 983 tons on the 45 tons. The centre of the pivot is

* See_ Mr. Rennie’s Table on Friction, frequently reprinted in “ Weale’s Engineer’s
Pocket Book,” now sold by Messrs, Lockwood and Co.

AN

87ft. in a direct line from one end of the gate, and one foot from the other end,
giving a leverage of 37 tol. And 9"? = *26027 ton, or 580Ib., the power to be

overcome after allowing for the leverage of the gate. And -i%i—]e%- gives

14531b. per man, which is a light load for a man to draw; and so the gate can
be d or shut without any machinery. As a matter of prudence, however,
in case of emergency, the £2200 includes the cost of a pair of winches. With
regard to time, supposing the men to travel at the rate of only one mile per hour,
they will traverse the length of the arc described by the end of the gate, namely,
52ft. 4in. in 36 seconds, to which add (by estimation) & seconds for the impedi-
ment caused by the mud from timeto time deposited. We have thus a total of
41 seconds for opening or shutting each gate by the simple strength of 4 men.

It appears that when once the heavy expense of the hydraulic and its steam
engine been incurred, a seven horse engine, occupying a very small space, may
be established for £60. But there must be, no doubt, several men besides to

rform the business of the lock and attend to the engine. In course of time,

th the hydraulic and the iron gates, as also the wooden gates, must be re-
newed. e former at a very heavy, and the wooden gates at a comparatively

trifling cost. This subject is certainly one well deserving of attention.
We may add that a model of these gates was exhibited in the late International

Exhibition,

WALKER’S EQUILIBRIUM SLIDE VALVE.

A want has long been felt for some simple means of reducing the friction
consequent on the working of slide valves of steam engines. Several plans
have been tried for accomplishing this desirable object. The accompany-
ing diagrams illustrate a method recently invented by Mr. E. R. Walker,
of Haigh Foundry, Wigan. It appears to us to give promise of being at
least as effective as any of the plans previously made use of, while there
are peculiar advantages attending its employment not aimed at hitherto.

Figs. 1 and 2 ave sections of a cylinder and steam chest with a short
slide valve, having Mr. Walker’s apparatus attached. A is part of the

Fre. 2. FiG. 1.

cylinder; B, the steam chest; C, the slide valve; D, a connecting link ;
]’:{ a screw with nuts for altering the position of the link; F, a flat bar of
spring steel; and X, a thin flexible plate of metal.

When the steam fills the chest B, it exerts a pressure in all directions,

on the back of the slide valve as well as against the inside of the plate, X.
The force against the plate is concentrated in the coupling rod, D, and by
it buoys up the valve. When the diameter of the disc bears a certain
proportion to the back of the valve the effective pressure through the rod,
D, so nearly balances the opposite force that the valve can be moved over
the ports with the outlay of a very small amount of power.

The flexible plate has a slight undulating motion communicated to it as
the rod, D, is more or less inclined to the valve force. The extent of the
motion is not allowed to exceed one-eighth of an inch, by making the rod,
D, of suitable length ; and as the disc is slightly extended with the hammer
in the central portion before being attached to the valve, the lifting
power of the disc is uniform over every part of the stroke of the valve.

The undulations of the plate have no injurious effect whatever upon it ;
one reason for this is, that it is evenly heated by the steam while at work,

Fre. 4. Fr1e. 8.
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and is therefore capable of bearing greater transverse and tensile strain
than at the ordinary temperature. When room caunot be spared for the
length of the enlarged pipe, the disc is corrugated so as to give it greater
elasticity, and the rod shortened accordingly.

Figs. 3 and 4 show a method for disposing of the undulations of the
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disc, and also reducing the length of the projecting pipe. H is a loose
plate, which, with the valve, is turned in the lathe to the radius of the
link D. The plate H is bolted to the ordinary valve face. The valve is
moved with levers, which have the same centre of motion. By this means
the disc has no movement, and there is only one joint pin liable to wear,
as the one next the cylinder preserves the same relative position to the valve
at all points. Figs. 5 and 6 show a method of applying the disc to a
balance plate G, between which and the port face the valve slides. The

F16. 6. F1a. 6

valve is open thoughout, so that if the plate G were removed the steam
would escape to waste down the exhaust pipe. This plan also dispenscs
with the motion of the disc, and further takes no more room than the
ordinary arrangement. Figs. 7 and 8 show a varied application of the

Fi16. 8, F1a. 7.
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disc, having the valve worked with a spindle in the usual way. The
peculiar advantage which this method possesses is that the amount
of pressure on the valve can be increased or diminished at plea-
sure, while the engine is at work, either by means of the screw
E, or the external spring; or permanently, by altering the diameter
of the centre bearing washer. There are several other advantages.
It is no more liable to leakage than the ordinary valve, for there is only
one working face in wmost instances, while the equilibrium constructions,
with packed rings, hollow pistons, &c., applied to the back of the valve,
having two or more working faces, are difficult to maintain in an efficient
state. When compared with the balance-piston, the favourite method of
Bourne, and other engineers, it is found much less expensive in first cost,
and the valve can be accurately balanced, for there is no friction to over-
come, which demands an excess of force on the back of the valve, to
prevent the piston from raising it from its face, and there is no leakage
of steam, ae is often observed passing through the ordinary balance-piston.

Water, finding its way into the cylinder by priming or from the con-
densers—that very fruitful source of accidents—can most readily escape
on the least excess of internal pressure in the cylinders, as the eyes of the
coupling-rods are oval to allow the valve to rise. It is well known that
piston-valves, those of the Cornish construction and the American double
beat valve, all require escape-valves of large size to allow water to leave
the cylinder as the piston approaches the end of the stroke; here they are
not necessary.

We understand that this novel method is giving uniformly satisfactory
results, and is coming into general use in Lancashire, where it was first
applied.

GREAT WESTERN RArLwAY OF CaNADA.—In consequence of the high
price paid for re-rolling rails in Canada (being £5 8s. 11d. per ton as com-
pared with £3 1s. 84. in England), a rolling mill is now in course of erec-
tion at the Hamilton Station, of sufficient power to meet the requirements
of the permanent way of the line, which, with branches and sidings, now
consist of 407} miles of single track. The Company’s engineer estimates
the entire cost of the mill when ready for re-rolling at £17,000 ster-
ling. 1t is expected that the whole will be completed by March or April
next,

GOODS LOCOMOTIVE “STEIERDORF.”

CONSTRUCTED AT THE WORKS OF THE I. R. AUSTRIAN STATE RAILWAY
CoMPANY, VIENNA.

(Continued from page 100.)

In THE ARTIZAN of March and May we gave co late engravi
and woodcat illustrations, and a fully deytailedg generla)mefcriptiong?f lt.fx:
locomotive. We will now proceed to describe more at length the coupling
arrangement between the locomotive and tender, and the principles upon
which it is based.

Referring to Fig. 14, the motive power acting upon the various axles
may be resolved into a series of forces. If we call—

a the angle formed by a horizontal line and the cranks ;

B the angle formed by a horizoutal line and the rods of m;

7 the angle formed by a horizontal line and the rods of »;

lP the force derived from the pressure of the piston acting on the crank
axle a;

» = P, the force acting in the opposite direction, transmitted from the
frame upon the axle m.

Fre. 14.
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The force P may be resolved into two forces, viz., Q, acting in th
direction of the coupling rod @ b; and ¢, in the direction of the crank a m.
The force Q may be resolved again into g, acting along the guide rod
m o; and p’, acting horizontally in the direction i f.
We shall find then—
P sin a_ ¢=Qp'=P.

Q=sin(a+3)

These three forces will thus stand for P. The force Q may likewise be
resolved into three forces, viz.:—
R working in the direction of the draw bar & ¢ of the tender,
7 working in the direction of the support o #,
q1 working in the direction of the guide bar o m,

when we shall have—
Qsin(e + 8) _  Psina _
sin (y — a) sin (y — @)

,r=R,q1=Q.

The three forces, R, », and g, will then replace Q. The force R may
also be resolved into three forces, viz, :—
S, acting in the direction of the horizontal coupling rod, ¢ G;
s, acting horizontally in the centre line of shafts, 2 % ; and
#’ acting along the support x o.

We have then—
S=Bsn(y—=a _p,_g,_R

sin a

The forces which worked originally on the engine shaft were Pand p ;
those transmitted upon the tender are S and s, having the same direction
and being equal to P and p; also the forces p and »’, ¢ and ¢/, » and 7',
acting in the direction of the lines joining the centres of the axles, balance
each other.

It will be evident, therefore, that—

1st, The draw bars transmit entirely upon the tender axle the force
acting on the engine axle.

2ndly, They have no tendency to cause the axles to deviate.

3rdly, They do not change the load on the axles.

It may here be observed that the friction bolt (Q, Figs. 8 and 9, p. 99,
ARTIZAN, May number) would not be req o ired, were it not for the purpose
of transmitting a portion of the resistance upou the engine frame.

When traversing very sharp curves, the position of the engine and
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tender axles will be such as shown in Figs. 15 and 16 (the first being a
plan, the other an elevation of part of engine and tender), and the longi-
tudinal axis of both frames will form an angle ¢. In Figs. 15 and 16, A
is the axle of the tender frame, B that of the engine frame, and C the
false axle. For the following calculations we call—

A the distance of the pivot o from the tender shaft A.

A’ the distauce of same from the driving shaft B.

D the.distance between the wheels of tender frame.

D’ the distance between the extreme of engine frame.

¢ the angle at which the two frames are placed relatively to each other.

E the distance of pivot from the longitmdinal axis of engime frame, or

from the centre, m, of the bearing of the false axle.

F the length of the bar % 4 (s, Fig. 1, Plate 233).

K the length of the oblique draw bar  ¢’.

L the length of the vertical draw bar a e.

M the distance of crank pin of the oblique draw bar & o’ from the longi-
tudinal axis of the engine frame.

N the distance of crauk pin of the false axle crank from tha longitudinal
axis of tender frame.

2 ! the length of stroke = twice radius of crank.

R the radius of railway curve.

v the increase in width of gauge.
i 0 the lateral space allowed between the tyres and rails on the straight
ine.

Fie. 15.

When the train enters into a curve, the tender axle, A, will describe the
angle ¢ along with the longitudinal centre line of the tender, so that the
point e will come into the position ¢. The false axle, however, will remain
parallel to the engine shaft B, on account of the connection through the
bar 4 & ; but at the same time it will describe the angle ¢ round the centre
#, sliding, thus, from the engine shaft at a length = e /. By this motion,
the guide and draw bars connecting the engine shaft with the false axle

Fig. 16.

will also be displaced laterally parallel te the engine shaft, to a length
= ¢'f. This displacement involves a diminution of the distance of the
false axle from the engine shaft, on account of the obliquity of the guide

and draw bars, while the effective length of the latter is reduced at the

same time in the direction of the axis of the engine frame ; i.e., if the fulse
axle would be duphegtl laterally parallel to the engine shaft, without
coming mearer the engine shaft, the draw bars of the engine frame would
be too short. The distance between the engine shaft and false axle has,
therefore, to increase or deoreuei;ut equal to the increase or deerease of
the effective length of the draw bars.

From Fig. 15 will be seen that the lateral displacement of the false axle,
parallel to the engine shaft—

df=aAsine. . . . . . . . .@

The decrease of the length of the draw bar k 4 to %A’ will approxi-
mately represent the shortening of the distance between engiue shaft
and false axle at the displacement of the latter. As ¥4 — F, we have
(Fig. 15)—

kN =VEkKF—bk: RN =¢f
kK = F2 = (asin ¢)

Cokh—=hlW =F = F:= a?5in 3¢ . )
(All these formulm relate to the actual lengths, not to the dimensions of
the parts as shown in the diagrams.)

The shortening of the oblique draw bar may mow be obtained from

.Fig. 16. 'This shortening will be = b¢’ — b¢” (Fig. 15):—

be'= b=
be' =K, =& f=Aasin¢
cube =be”"=K— /K= asinp . @

The difference, 3, Letween the equations (2) and (8) will, therefore,
denote the difference between the shortening of the distance between the
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false axle and engine shaft, on the one hand, and the shortening of the
oblique draw bars on the other hand ; i.e.:—
..... - @

To find the conditions under which the vertical draw bars work, it must
be remembered that the false axle is not displaced parallel to the tender
axle, but that it describes an angle, ¢, against the latter. If, therefore,
we draw (Fig. 16) u vertical line, m g’, intersected by the horizontal line,
99, we shall have a triangle the hypothenuse of which = L, while—

g9 =2Esin } ¢; or, as ¢ is very small,
g9 =Esin ¢,and
mg =/ Li—E'snip. . . . (6)
This will be the distance of the centres of the tender and false axles, as
measured in the projection, ¢’; the distance, m g (Fig. 15), will be = L.
To find the distance of the crank centres, r and 7/, from each other, we
may perform the same operation of constructing a triangle the hypothe-

nuse of which will be r# = L’. As the vertical side of this triangle
will be = m g’ (Fig. 16), we have—

V=JvIf+s N—E)sm% . . . . (©)

and, consequently, the difference between the distances of the points, r ¢,
and the length of the vertical rod will be—

L'=L=vI2+ (N°=E)sin2¢p-L. . ()

The cranks of the false axles of the tender shaft move in two circles,
the plans of which form an angle ¢; the distances of the crank pins will
therefore vary while the cranks revolve. At a certain moment both
cranks will form the same angle @ with a horizontal plan, and both their
horizontal projections will then be = Z cos a ; the vertical distances of the
crank pins from the horizontal dinmeters will also be equal and parallel ;
and if, therefore, the centres of the crank pins are joined, and likewise
their projections, two more parallel lines of an equal length will be
obtained. It suffices, therefore, to determine this length, in order to find
the lengths of the vertical draw bars for an angle a.

(To be continued.)

ON THE EXPANSIVE ENERGY OF HEATED WATER.
By W. J. MACQUORN RANKINE.®

As the question of the quantity of mechanicalenergy which a given weight
of water, heated to a given temperature, is capable of exerting in the act
of partially evaporating without receiving heat, until it falls to a given
lower temperature, has been raised in connection with recent researches as
to the bursting of steam-boilers, I may point out that the complete solu-
tion of that question, for any given liquid, together with a numerical
example in the case of water, i3 given under the head of Proposition
XVIL, of a paper on Thermodynamics, which was communicated by me to
the Royal Society in December, 1853, read in January, 1854, and published
in the “ Philosophical Transactions” for 1854.

That solution is expressed by the foliowing formula (page 161, equa-

tion, 68) 1 —
Energy exerted by each Pound of Fluid,

=K$4- t (1 + hyp. log. A )‘( veereneennnnens (1)
( t2 /)

in which K denotes the dynamical value of the specific heat of the liquid,
being the product. of its specific heat expressed in the ordinary way by
« Joule’s equivalent ;” ¢, and £,, the initial and final absolute temperatures ;
the absolute zero being 274° Centig., or 493:2° Fahr. below the melting-
point of ice.t .

Another equation (Equation 63 of the paper) gives the following value for
the excess of the final volume to which the mixed liquid and vapour ex-
pand, above the original volume of the liquid :—

K hyp. log. :'

Aap:.
de;

.................. @

in which ."’I’t” denotes the rate at which the pressure, in Ibs. on the

square foot, v;:nric.e with temperature, at the final temperatare.

* Read to the Tu-:itution of Engineers in Scotland,

+ In the origina! pancr the absolute zero of heat was assumed to be 272§ Centig.
below the melting-}ii:_of ice. The value now adopted, 274° (., is deduced from later
experimental datu,

When applied to the water in a steam boiler, these equations take the
following form :—

The value of K for liquid water is 772 foot-pounds per degree of Fahren-
heit in 2 pound of water, or

13896 foot-pounds per Centigrade degree in a pound of water, or

423-55 kilogrammatres per Centigrade d in a kilogramme of water.

The final absolute temperature is 212° FlEl'. + 461°2° = 673'2° Fahr.

The corresponding value of % for Fahrenheit’s scale and British

measures is 42, and 772 + 42 = 1838,

Let T denote the initial temperature, as Fahrenheit’s ordinary scale ; so
that £, = T + 461°2°.

Then—

Energy, in Foot-pounds, exerted by each Pound of Water.

8732 )} - (3)

=712 {T — 212° — 678° 2 hyp. log. (f! + 46190
Trial Volume of Expansion of mired Water and Steam, in Cubic Feet
per Pound,

T + 4612 )

= 18'38 hyp. log. ( Trans

It is worthy of remark, that theenergy developed depends solely on the
specific heat of the substance in the liquid state, and the initial and final
temperatures, and not on any other physical property of the substance.

The following table gives some results of the formula:—

The first column contains the temperature in the ordinary scale of
Fahrenheit, with intervals of 86° Fahr. = 20° Cent.

‘The second column contains the expansive energy of one pound of water,
in foot-pounds.

The third column contains the velocity, in feet, per second, which that
energy wonld impress on a projectile of the weight of the water itself;
that is, one pound.

The fourth column, the final volume of expansion of the water and
steam, in cubic feet per pound.

For convenience, a fifth column is added, containing the initial, abso-
lute, or total pressures in pounds on the square inch.

The last line of the table has reference to the case in which the water
would be totally evaporated .—

TanLE 1.
Initial Tem- ) Final Expan- | Initial Abso-
perature. Energy. Velocity. slou.p .| late Pressure,
Fahr, ft.-lbs. ft. per sec. cabic ft. 1b. to sq. in.
212° 0 [\] 0 1470
248 726 214 095 28'83
284 2,779 423 187 5252
l 320 © 6,052 624 273 8986
356 10,422 819 356 1458
392 15,820 1,010 436 2259
428 | 22,156 1,104 511 336'3
about about about
' 2360 912,500 7,666 i 2636 unknown
| ' |

In the absence of logarithmic tables, the following approximate formula:
may be used for temperatures not exceeding 428° :— )

772 (T — 212°)2

Energy, nearly = - . FLBEL e )
3676 (T — 212°
Expansion, nearly = T +(rf131.'4o" ). ©)

In explanation of the formule and tables, it may be added that the
mechanical energy in column two is the equivalent of the heat which dis-
appears during the process, being the difference between the whole heat
expended and the Iatent heat of that portion of the water which, at the
end of the process, is in the condition of steam at atmospheric pressure.

For the information of those who consider that the liquid portion of
the water, owing to its small compressibility, acts like a volley of hard
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projectiles,  table is added, showing, for each of the initial temperatures
in the previous table, what fraction of a pound of water continues in the
liquid state, and how much of the energy developed is possessed by that
liquid water :—

TABLE 2.

Initial Temperature, Wwﬁgﬁﬁm' Eﬂ.ﬂimu:’
Fahrenheit. Ib. ft.Ib.
212° 1:000 Y
248 0984 700
284 0931 2,587
320 0897 5,429
358 0865 9,015
392 0'835 13,216
498 0808 17,858
about
2,360 0 0

In the formule and tables, it has not been considered necessary to take
into account the small increase which the specific heut of water undergoes
as the temperature rises.

S ——————

SPIRIT-LEVEL TELESCOPE.

The following is a brief description, by Admiral Sir E. Belcher, of
a spirit-level telescope, adapted to a sextant for the purpose of obtaining
the altitude of the sun at sea during fog, or for obtaining the elevation
of an object of small elevation, which, although obtainable to minutes
by a theodolite, could not be obtained by reflection in an artificial horizon.

‘This invention suggested itself to Admiral Sir E. Belcher when beset
by fog on the limits of the Arctic Sea for several days, in the year 1826.

is first effort was to attach a spirit-level beyond the horizon glass, and,
by keeping a very steady hand, cause the sun to touch the bubble at the
moment it became central.

‘This succeeded well, but was not snfficiently portable or convenient for
his purpose ; and, on his appointment to the Arctic command in 1862, he
had the telescope referred to attached to a Broughton sextant.

The spirit-level occupies a position immediately over the diagonal dia-
phragm, as in the arrangement of an nstronomical telescope. Above the
aperture is attached a white reflector, which assists in throwing the bubhle
on to the level wire in the field; when, therefore, any object is brought
down to touch this level gaage when it bisects the reflected bubble of
the :.pirit-level, we have the altitude measured by the arc of the instru-
men .

To those unaccustomed to measurements by reflecting the object whose
altitude is demanded in an artificial or mercarial horizon, it is necessary
to observe that no accurate measuremnent can be obtained by such means
where the object, as a mountain, does not exceed 10° of altitude; and in
inland situations, where it may only be permitted to carry a sextant,
this adaptation of the telescope prevents the necessity of carrying the
artificial horizon— an instrument, however, of the greatest importance, and,
for every purpose of astronomical parsuit in the last degree of precision,
absolutely necessary.

e ——————
ON THE PAPER MANUFACTURES OF NORTHUMBERLAND AND
DURHAM.

Br Me. W. H. RicHARDSON.

In q of the g 1 disinclination on the part of paper manufac-
turers to furnish any information or statistics of their operations, this account
will necessarily e imperfect. The estimates given Lave, however, been carefally
considered, and are as accurate as possible under the cir t :—Numb
of firms in the trade, 12 ; number of machines making white paper, 10; brown
do., 9; quantity of white paper made per year, 3500 tons; brown do., 4500
tons ; total, 8000 tons; being about one-twelfth of the entire production of the
United Kingdom. Total estimated annual value, £300,000. Coarse materials,
as old ropes, &c., used for brown paper, 5200 tons ; do. rags, 4000 tons; Esparto
grass, 2000 tons; bleaching powder, 400 tons; soda ash, 200 tons; and the
quantity of coals used per annum is 35,000 tons. Imports of Esparto grass to

the port of Newcastle-on-Tyne for the last three years—in 1860, 1224 tons; in
1861, 2613 tons; and in 1862, 9534 tons. The principal improvements that have
been made in the manufacture of paper in late years are in the details and
general efficiency of the machinery, whereby a much larger quantity of paper is
made with the same apparatus than formerly ; and in the superior management
of the chemical processes, whereby material that formerly was entirely useless
i8 now worked up into common shop papers ; and inferior rags are cleansed and
bleached into a good white paper, which formerly were made into coarse
paper. The only notable exoeption to this is the introduction of Esparto grass,
the importation of which has been steadily increasing, and, as will be seen from
the statistics already given, amounted to nearly 10,000 tons in the year 1863
into the port of Newcastle alone, the greater part of which was, however, for-
warded by railway into Scotland, Lancashire, and elsewhere. Newcastle affords
epecial and peculiar facilities for the importation of this material from the east
coast of Spain, where it is principally gathered. Vessels load at Newcastle with
coke or coals for Spain, and bring return cargoes of manganeee, pyrites, copper
ore, lead and lead ore, iron ore, and other minerals for the use of the chemical
and other manufactories on the Tyune, and, from the lightness of the Esparto
grass,one ton of which occupies the space of three to four and a-half tons mea-
surement, they are enabled to carry a full cargo of it in addition to the minerals
which serve as ballast, thus materially economising the cost of ffeight, so much
so that paper manufacturers near Edinburgh and in Lancashire find it cheaper
to import via Newoastle than by way of Leith or Liverpool.

Esparto, or Alfa, as it is called on the African coast, is a coarse grass which
grows in sandy places in almost all the countries bordering ou the Mediterranean.,
This grass consists mainly of ligeum, spartium, stipa, tebacissima, and other
species of the last-named genus, all very similar in character and general ap-
pearance. It has been used frem time immemorial for making mats, ropes,

&c., and is mentioned in Pliny’s “ Natural History "’ as applied to these pur-
poses. Various attempts have been wmade to manufacture esparto into paper
during the last thirty years ; one patent for the purpose being dated as far baek
as 1839, and in France similar efforts have been made for many years. None of
these, however, have been practically successful on the large scale, with the ex-
ception of the process arranged b{ Mr. Thomas Routledge, of Eynsham Mills,
in Oxfordshire, who has been making printing paper from esparto for the last
nine years, and has taken out three patents for the processes employed. He has
lately taken 2 mill at Ford, near Sunderland, for making printing paper from
esparto only. Other manufacturers have, however, used it mainly as a blend
with rag material. No material alteration in the machinery or apparatus is
required for working esparto, and very much less power is required. The suc-
cessful working of this fibre depends mnainly on the careful and proper adjust-
ment of the quantity and strength of the chemicals employed. The quantity
of soda ash required for neutralising the gummo-resinous matters in the fibre
s0 as to admit of its being made into a pulp, is very large, though not so great
as is required for straw ; and the fibre, nulike rags, never having before been
subjected to bleaching or other chemical treatment, also requires very much
more bleach powder to bring it to a colour suitable for printing paper. The
quantities required are from five to six times as much as for cleansing and
bleaching the coarsest rags. .

The importations of esparto into the United Kingdom for the past twelve
months being about 18.000 tons, the use of this article may be estimated to
have caused an increased consumption of soda ash and bleach powder of at least
4000 tons per annum; and these chemicals being dear on the continent of
Europe is one obstacle to the use of esparto there.

Nearly all newspapers, not excepting that on which the Times is printed,
contains a portion of esparto, and some of the penny daily papers published in
Edinburgh contain only one-fourth rag material. The large supply of paper-
making inaterial from this source has been most opportune. s are be-
coming gradually scarcer; coloured rags suitable for making common printing
paper were worth 4. to 6s. per cwt in 1848, and now worth 9s. to 12s. per cwt.,
and this notwithstanding the relief produced by the importation of esparto.
This scarcity, the existence of which the jurors’ report of the Exhibition of
1862 most unaccountably denies, has been aggravated by the almost total
cessation of the supply of waste and tares from the cotton mills; and even with
the assistance of esparto grass and cheaper chemicals and fuels, the paper makers.
in this country have been placed in a most disadvantageous position in respect
of the supply of material, in comparison, with their continental rivals, by recent
legislation, which, in the opinion of many, will have a tendency to cripple the
progress of the trade in this country; the di of this subject is, however,
not suited for the present occasion. o

The ter part of the paper manufactured in this district is of the coarser
descriptions, and Newcastle Brown and Tyne Casing which, from a geogra-
phical error, is known in Manchester as Scotch Paper, has a reputation through--
out the kingdom for toughness and general excellence.

The printing and writing pa of Messrs. Annandale and Son have a de--
servedly high reputation in the London market. The other description of white
paper made in the district are mainly for the daily newspapers, whose consump--
tion of common printing paper has of late years become 50 enormous as mate--
rially to alleviate the depression consequent on the general dulness of trade,
arising from the cotton famine ; and it is hoped that, notwithstanding the un-
fairness with which the trade has been treated by the legislature, that, with the-
r ption of busi in L hire, it wmay recover its former prosperity.
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ON MAUVE OR ANILINE PURPLE.
By. W. H. Perxixy, Esq., F.CS.

The discovery of this colotring matter in 1858, and its introduction as a eom-
mercial article, have originated that remarkable series of compounds known as
coal-tar colours, which bave now become so numerous, and, in consequence of
their adaptability to the arts and manufactures, are of such great and increasing
importance. The chemistry of mauve may appear to have been rather neg-
lected, its composition not having been established, although it has formed the
subject of several papers by continental chemists. Its chemical nature also has
not been generally understood ; and it is to this fact that many of the discrep-
ancies between the results of the different evperimentalists who have worked on
this subject are to be attributed.

Ou adding a solution of hydrate of potassium to a boiling solution ef eem-
mercial crystallised mauve, it immediately changes in colour from purple to a
blue violet, and, on standing, deposits a crystalline body, which, after being
washed with alcohol and then with water, presents itself as a nearly black glis-
tening body, not unlike pulverised specular iron ore,

This substance is a base which 1 propose to call Mawveine ; it dissolves in
alcohol, forming a violet solution, which immediately assumes a &mrple colour on
the addition of acids. It is insoluble, or nearly so, in ether and benzine. It is

THE CHEMICAL SOCIETY.

ON THE QUANTITATIVE DETERMINATION OF PHOSPHORIC
ACID BY SALTS OF MAGNESIA.
By RopErr WARINGTON, jun. Assistant in the Laboratory of the Royal
Agnicultural College, Cirencester.

Phosphoric acid is eontinunally found in nature associated with oxide of iron,
and also with alumina. It is in this state of combination that we meet with it
in soils, coprolites, and other phosphatic minerals, and also in most animal and
vegetable products. The accurate determination of phoephorie acid in the pre-
sence of iron and alumina is, therefore, a problem of frequent occurrence; and,
from its bearings on agricultural economy, of considerable importance.

A method of analysis frequently followed in such cases is first to separate the
silica by the ordinary process, next to precipitate the lime by oxalate of ammonia
from a solution feebly acid with oxalic or acetic acid, then to concentrate the
filtrate, treat with tartaric acid, and finally to add a salt of magnesia aud an
excess of ammonia. If the tartaric acid has been used in sufficient quantity,
the oxide of iron and alumina are held perfectly in solution, while the whole

also a very stable body, and decomms ammoniacal salts readily. When heated
strongly it decomposes, yielding a basic oil. Its analysis has led to the formula
¢ C:7* Hoy Noo

Hydrochlorate c]gf Mauveine.—This salt is prepared by the direct combination
of mauveine with hydrochloric acid. From its boiling aloeholie solution it is de-
posited in small prisms, sometimes arranged in tufts, possessing a brilliant green
metallic Instre. It is inoderately seluble in alcohol. Carbon, hydrogen, nitrogen,
and chlorine determinations have led to the formula—
Co; Hyy Ny HCL

1 have endeavoured to obtain a second hydrochlorate, but up to the present have
not suc X

Platimnm Salt.—Mauveine forms a perfectly definite and beautifully crystal-
line compound with bichloride of platinum, which, it prepared with warm solu-
tions,separates in the form of crystals of oonsiderable dimensions. It possesses
the green metallic lustre of the hydrochlorate, but on being dried assumes a
more golden colour. Itis very sparingly soluble in alcohol. The analysis of
this salt has led to the following formula—

Coy Hay Ny, H Pt Cls.

Gold 8alt.~This substance separates as a crystalline precipitate, which, when
moist, presents a much less brilliant aspect than the platinnn derivative; it is
also more soluble in alcohol than that salt, and when recrystallised appears to
lose a small quantity of gold. Its analysis hus given numbers agrecing with the

formula—
Co; Hyy Ny, H Au Cl,.

Hydrobromate of Manveine.~This salt is prepared in a similar manner to the
hydrochlorate, which it very much resembles, except that it is less soluble.
Carbon, hydrogen, and bromine determinations give results agreeing with the

formula—
Cg: Hg‘ N.|, H BI'.

Hydriodate of 3auveine.—In preparing this salt from the base, it is nocessary
to use hydriodic acid which is colourless, otherwise the freec iodine will slowly act
upon the new produet. It crystallises in prisms, having a green metallic lustre.
It is more insoluble than the hydrobromate. Its analysis has led to the

formula—
Cs; Hoy Ng; HIL

Acotaie of Mavveine—~This salt is best obtained by dissolving the base in
boiling alcobol and acetic acid. It is a beautiful salt, crystallising in prisms

sessing the green inetallic lustre common to most of the salts of maavine.
Ez;xbinntions of this substance gave numbers agreeing with the formula—

Csy Hyy Ny, C2 H, O,

Carbonate of Manveine.—The tendency of mauveine to combine with car-
bonic acid is rather remarkable. If a quantity of its alooholic solution be thrown
up into a tube containing carbonic acid over mercury, the carbenic acid will be
quickly absorbed. To prepare the carbonate, it is necessary to pass jo acid

through boiling alcohol containing a quantity of mauveine in suspension ; it
18 then filtered quickly, and carbonic acid passed thmih the filtrate until cold ;
on standing, the carbonate will be deposited as prisms having a green metallic
lustre. This salt, on being dried, gradually loses carbonic acid. From experi-
ments that have been made with the salt, it would appear to have the oomposi-
tion of an acid carbonate, viz.—
C.; Hoy Ny, H: CO3.

In the analysis of salts of mauveine great case has to be taken in drying them
thoroughly, as most of them are highly hygroscopic.

I am now cngaged with the study of the replaceable hydrogen in mauveine,
which I hope will throw some light upon its constitution. From its formula, I
believe it to be a tetramine, although up to the present I have uot obtained any
definite salts with more than one equivalent of acid. Mauveine, when heated
with aniline, produces & blue colouring matter, which i3 now under investigation.
A salt of mauveine, when heated alone, also produces a violet or blue compound.

vo=12,

of the phosphoric acid is precipitated as ammonio-phosphate of mnagnesia.

This process would seem at first sight to include all that could be required.
It really, however, involves a considerable source of error, inasmuch as it is
found that, under certain circumstances, as mentioned to me by Dr. Voelcker, a
tartrate of magnesia is precipitated together with the ammonio-phosphate.
According to H. Rose,* indeed, magnesia-salts, mixed with tartaric acid, are not
precipitated by ammonia. Experiment shows, however, that this is true only
when the materials are employed in certain proportions, and not universally.
Thus if we take a mixed solution of chloride of magnesium and ohloride of
ammonium, render it strongly ammoniacal (the ammoniacal salt being present in
just sufficient quantity to prevent the precipitation of the magnesia), and then
add a small portion of tartaric acid, we obtain in a short time a considerable
precipitate of tartrate of magnesia. If, however, instead of adding a little
tartaric acid, s large quautity is employed, the solution, though made as am-
moniacal as the first, remains perfectly clear. This reaction a at first
sight somewhat anomalous. The explanation seems to lie in the fact that the
tartrate of magnesia thus formed is completely soluble in salts of ammonia. and
among others in tartrate of ammonia. That this is really the case may be
shown by adding a larger amount of chloride of ammonium to the magnesian
solation, which will be found to prevent any precipitate being formed, quite as
well ag a larger quantity of tartaric acid.

The precipitate of tartrate of magnesia olosely resembles the ammonio-
hosphate in appearance. It forms slowly, is white and crystalline, remains
ong in suspension, and its a hard crystalline crust on the sides of the
vessel. Itis eparingly soluble in weak ammonia, and dissolves readily in a
boiling solution of chloride of ammonium. I have not yet had an opportunity
of determining with precision the exact constitution of this tartrate. A -
mate determinations of the magnesia contained in it seem to indicate that it
consists of three or four equivalents of base to one of acid. The further analysis
of the substance may, therefore, possess some interest. R

The amount of error likely to arise in the determinations of phosphoric acid,
from the formnation of- this tartrate of magnesia, will depend, of course, nﬁn
the proportion of ammoniacal salts necessary to ensure its perfect solution. The
mnrt?of various experiments on this point showed that, while this proportion
varied considerably according to the state of dilution and the amount of free
ammonia present, ye! that the conditions under which a precipitate would be
formed were, on the whole, by no means unlikely to occur in the ordinary method
of determining phosphoric acid. These conditions being (1) the use of a consi-
derable excess of magnesia-salt, (2) a dilate state of the solution, or (3) the
presence of much free ammonia; all of which might very likely be found in
actual practice. .

Under these circumstances it occurred to me that as citric acid was equally
capable, with tartaric acid, of preventing the precipitation of oxide of iron and
alumina, it might be well to try its behaviour with magnesia. S8ome experiments
were, therefore, undertaken to this end, aud with complete success. Various
proportiens of the solutions of chloride of magnesium, citric acid, and ammonia,
were mixed together, but in no case was there the slightest indication of any

recipitate being formed. Here then is an easy solution of the difficulty. We
Eave but to substitute nitric acid for the tartaric acid usually recommended, and
the source of error is at once removed, and there is no longer any ground for
fear lest the precipitate of ammonio-phosphate of magnesia should be contami-
nated with another salt. Citric acid will be found more especially useful in
small operations, as the conditions favourable to the precipitation of the tartrate
of magnesia arc then most frequently present. .

1t is scarcely necessary to add that when either citric or tartaric acid is used
to prevent the precipitation of oxide of iron, such a quantity must be employed
that the solution when made ammoniacal shall be of a somewhat greenish
“lemon tint.” If less acid has been added, and the solution is yellow, orange,
or of a reddish colour, the magnesia precipitate will be perceptibly contaminated
with oxide cf iron.

* Gmelin, Cavend. Soc. Ed,, vol. x. p. 290,
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LONDON ASSOCIATION OF FOREMEN ENGINEERS.

The Octoher meeting of this society took place on the night of the 3rd ult.,
Mr. Joseph Newton, of the Royal Mint, occupied the chair ; and the proceedings
were commenced, as vsual, by the reading and confirmation of the minutes of
the preceding meeting. Afterwards the chairman read a communication from
M. Achard, C.E,, in reference to sundry queries which bad been put, but not an-
swered, when, a month before, Mr. Gettliffte communicated his paper on * Boiler
Explosions and Railway Accidents.” It will be remembered that M. Achard’s
apparatus, then described, was intended for the maintenance of a constantly
level feed in steam boilers ; and the first of the queries ran as follows .—* If the
tloat, refusing to act, causes the index to remain at zero, while the water falls in
the boiler, how can the alarum bell, in consequence of the non-interruption of
the electro cmrrent, be made to give the required signal #”” The answer to this
objection was, that in M. Achard’s arrangement a stone tloat was immersed in
the water with a counterpoisc on an exterior shaft. The articulation consisted
in the friction of a steel roller on a plane of polished cast-iron, instead of the old
stuffing-box system, which was in many respects imperfect and liable to de-
vangement. The resistance of the rolling friction was insignificant as compared
with the gravitation of the stone float, and with that of the exterior counter-
poise weight. The tloat known as “ Bourdon’s ” also neutralised the objection
raised ; for it was scarcely possible for it to refuse to work freely, and it
indicated alterations in the water level to the minute difference of 1'24th of an
inch.

In reply to the second question raised—‘ Would it not be possible to cause
the conducting wire to pass through the boiler, and communicate directly with
the float 7’ M. Achard stated that the plan would be quite practicable. He
had carried it out with success at Lyons, in the manufactory of Messrs. Coignet.
In that case, the conducting wire was subjected to continual friction, which
prevented oxidation, and the current circulated quite as freely as with Boardon’s
tloat. The disadvantage of the arrangement, however, was that it precluded the
application of anindicator on the face of the boiler, which legally was imperative in
France. The Bourdon float, therefore, superseded it, and it met every require-

ment.

The third of the series of queries was—* Which would be the best and most
economical means of keeping the automatic regulator in operation during the
temporary stoppage of the machinery and the absegce of the workmen?” It
was replied that, in order to secure this desideratum, which had not escaped the
early consideration of the iuventor of the regulator, he had at first added to it
a direct electrical bell, which rang the alarn. y means of the circulation of the
electrical current, so that when the current no longer circulated for the regulator,
it circulated for the direct electrical alarum—this latter operating notwithetand-
ing the suspended action of the machinery. Of course the alarum in such case
might be fixed in any convenient place—the office of the manager of the factory,
for example. It had been found that this was but an extra precaution, which it
was not absolately essential to take, for the water in the boiler never descended,
during such temporary suspension, more than an cighth or a quarter of an inch.
A little reflection, indecd, would show that, when an engine was stopped pro
tem., the index of the regulator pointing to zero could not, owing to the non-
consumption of steam, decrease more in height than had heen stated.

M. T. Miller then read a very elaborate paper ou an “ Entirely new Method
of Coating Telegraph Wires.” This was illustrated by a series of admirably-
finished diagrams, and was replete with interest. At a future period we may
give an extended report of this communication, but lack of space at present
compels us to summarise its principal features. Mr. Miller proposes to cut
sheets of india rubber fromn blocks in such a manner that the knife-cuts or cor-
rugations shall run in a longitudinal direction, or nearly so, with the sheet. He
has also constructed an apparatus for preparing the strips for the covering ma-
chines, as well as covering machines themselves. In the latter, the principal
points of improvement consist in the employment of sets of hollow spindles
placed one within the other, and to be driven at different speeds. Another
arrangement is the drawing or stretching apparatus, mounted on spindles, and to
act independently of the friction of the bobbin on its spindle. A third main
characteristic of the series of ingenious contrivances in question is the applica-
tion of a current of electricity, by the action of which the working of the cover-
ing machine will be self-actingly stopped, when the insulation is imperfect.

The chairman remarked, at the conclusion of Mr. Miller’s paper, that he had
ravely heard-a more complete des'cript_ion of a variety of ingenious combinations
of machinery for the effecting of an important object than that which he had
just listened to. In every way Mr. Miller deserved their thanks—in the first

lace, for the demonstration of his skill as a mechanic and draughtsman; and
in the next, for the clear and intelligible manuer in which he had put the whole
subject before the meeting.

e —— —————
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CORRESPONDENCE.

We cannot hold ourselves responsible for the opinions of onr Corrsspon dents

To the Editor of TEE ARTIZAN.

Str,—I think such a paper as that of Mr. Grier, on “ Momentum and Fluid
Resistance,” ought not to be allowed to pass without remark in your journal.

I have made some hundreds of experiments similar to those of Mr. Grier,
and the results which I have obtained appear in every case to be totally opposite
to his peculiar doctrines. Let every one who takes an interest in the subject,
and has any doubt, repeat them for himself.

Tubes of different sizes were allowed to drop from different heights, or to slide
down nearly perpendicular grooves into small damp sand. The weight of the
tubes could be increased at pleasure, by placing weights in the inside. Their
ends were conical, rounded, flat, or concave. The height of fall was measured
from the surface of the sand to the bottom of the hole. To ensure similar con-
ditions as nearly as possible, the sand was stirred up after each experiment, and
a 240z, weigh:t placed gently on it. Fromn ten to twenty experiments were tried
in the same way, and the average taken.

1. It was found that the depth penetrated into sand, weight being the same,
was nearly proportional to the velocity, as measured by the squarc root of the
height fallen.

2. It was found that the penctration, other things heing cqual, was nearly
proportional to the square root of the weight ; for instance—

oz. oz. oz, oz
Weight...o.oiviiiiiiiiiiiiiiens 1 . 2 [UU T O )
Penetration ....ooeveiieiiieenn e, 210 27¢% ... 370 129
Ratio of square roots of weight ... 210 200 ... 389 420

Now, it will scarcely be doubted that, all other things being the same, the
momentwn of a falling body is proportional to its weight. It {ullows that the
penetration is proportional to square root of momentum. But we have seen
above, and Mr. Grier himself states, that penetration is proportional to velocity.
Theretore, velocity is proportional to square root of momentum, and momentum
to square of velocity.

3. It was found that a weight 2 falling a depth 1 penctrated almost exactly
the samo depth as a weight 1 falling a depth 2; weight 3 depth 1 = weirht 1
depth 3; weight -4 depth 1 = weight 1 depth 4, nearly. On the other Land, a
weight = 2 with velocity = 1 penetrated a much shorter distance than a weight
= 1 with velocity = 2. Thus—

Weights . ooiievieniieecieii e loze o 20z, RAYR
Heights ... 16t ... Ntr, At
L'enetration in sixteenths of an inch 69 Gl 41
Twenty experiments each :—
Weights............... loz. ... 2oz
Heights ....... 1hn. ... Tin.
Sum of penctrations 181 ... 1s23
Ten experiments each :—
Weights.v i, oz L Soi
Heights .... . 3in, lin,
Penctration ........c.eeveeceeriennieereeennnene 003 69

It will be observed that the penetration in each case is ratiier less ior the
higher clevations. This may be ensily accounted for. In tue lart. cxneriinent
the weight of the tube was about 440z., area of greatest section, (*Gin. It the resis-
tance of the air be calculated, and the height tallen be measured, as in tuct they
ought to be in every case, from the very bottom of the cavity made by the pene-
tration of the weight, the force expended being actnally proportional to the en-
tire height fallen, it will appear that the number 59 in that experiment should
be raised to about 604, By the same rule, in the next series, 151 would he
raised to 184, and in the last 653 should probably be about 674, actual height in
inches uncertain.

These facts, I think, are in accordance with the law which Mr. Grier himself
affirms, but which his experiments appear to contradict—that the momentun is
proportional to the square of the velocity, when it is measured by the distance
which a body is propelled against a uniform resistance. It nust he remembered,
however, that the resistance of sand to a falling body is not uniterm, hut in-
areases with the depth penetrated. In Mr. Grier’s experiments with the steel
spring, it is evident, from his own acoount, that the forces expended in com
pressing the aprings were 1, 4,and 9. In the first case, distauce compressed 1
mean force 4, product 4 ; second case, distance 2, mean force 1, product 2; third
case, distance 3, mean force 1%, product 44, Then }, 2, and 4} nre as 1, 4, and 9,

"T'he result of the collision of oscillating non-elastic bodies, thoush appavently
contrary, are, in reality, perfectly consistent with the doctrine that V-=M.

With regard to fluid resistance, if the foregoing observations be correct, and
if action and reaction are equal, it must necessarily be proportional to square of
velocity for a given distance, and to cube of ditto for a given time. The sim-
plest cxperiments, of which I have tried many myself both in air and water,
abundantly prove that such is the fact, in my opinion at least. Nothinz can be
easier than to insert a few feathers, radially, in the edge of a thread bobbin, pus
a wire through for axis, and hang a weight to the thread; then chserve the time
of descent by tho oscillations of a plummet, when it will be found that a four.
fold weight is required to double the velocity, and of course an cighttuid foroe
will be expended in a given time. .

A few years ago, I saw in THE ARTIZAN a list of the performances of certain
ships, which convinced me that the saine thing was true with regard to them : ov,

at all events, much more nearly true than the contrary opinion, and which list
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was contributed by a person holding just the same opinions as Mr. Grier. Whe-
ther ships could avoid this vast increase of resistance by being forced out of the
water, or driven over its surface, i8 quite another question. M. C

Ohituary.

WILLIAM BUCKLE, ESQ., C.E, M.E.
AssisTANT CoINgER, Rovar MINT.

“We have the painful duty, this month, of recording the decease of the above
named estimable gentleman. Mr. Buckle was one of a rather numerous class in
this country, and who may well be designated, as its “ unrecognised great men.”’
It is well known that in the engincering profession, especially, there are many
in England who may, with great propriety, be so classed, men, whose names are
seldom brought before the public during their own lifetime, but whose careers
are not the less fraught with usefulness to the community.

Mr. Buckle’s example may well be submitted to those who are at present work-
ing at the bench or the lathe, as one worthy of imitation. Mr. Buckle’s father
was a millwright and engineer, and was born at Alnwick, on the 10th of
October, 1752. He devoted much attention to the improvement of agricultural
machinery in his earlier years, and at a later period was associated with the cele-
brated Earl of Dundonald in the realisatiou of his namerous schemes and inven-
tions. In 1849, and at the matare age of 90 years, the elder Buckle died. The
subject of our present remarks was the second of three children and was born at
Aluwick on the 20th of July, 1704, very soon afterwards his parents re-
moved to the town of Kingston-upon-Hull, in Yorkshire. At this place
he received his education, and the family again migrating, he came to
London, in his fourteenth year. Messrs. Woolf and Edwards shortly after
received him into their employment as an apprentice, and as their work was of a
varied character, embracing millwork as well as engiaeering, young Buckle was
most favourably situated. He gained a general knowledge of both, and in his
leisure hours supplemented the defects of his early education by attending even-
ing schools and drawing classes. On the completion of his apprenticeship, his
employers recommended him to the Prince of Hardenburg, as a fit and proper
person to superintend the introduction of steam-boats upon certain rivers and
lakes in Prussia. The recommendation was accepted, and Mr. Buckle departed
for Memel. Did space permit, many interesting details might be given of Mr.
Buckle’s exertions in Prussia, and of the successful way in which his mission to
that country was effected. It must suffice, however, to state that he gained
the approbation of those who had engaged him, and after four years he returned
to England. Providentially, he had been fortunate enough to save from drown-
ing a young lady of the Prince of Harlenburg’s family, and for this service he
was awarded a gold medal. The steam-boat experiences of Mr. Buckle in
Prussia was deemed valuable enongh to qualify him for home service of a similar
character, and we find him next in the employment of Messrs. Boulton and Watt.

In the early part of 1824, the Government determined to institute
a steam packet service between Holyliead and Dublin, and to the eminent firm
Jjust named was entrusted the task of fitting engines to the boats intended for
the work. The Ivankoe was the first of them, and Mr. Buckle was sent down to
Milford Haven for the purpose of putting in her engines. By dint of very ex-
traordinary exertion, and by availing himself of all the ‘hours of each week
including Sundays, the young engincer speedily started the engines of the
Teanhoe. She was the precursor, therefore, of that magnificent line of packets
which now connects this country with the Emerald Isle, and Mr. Buckle had
the honour of superintending her first trip across the Channel.

To the same gentlemen was committed the honour of conducting, so '

far as his speciality was ned, King George 1V. to and from Ireland.
This voyage took place on board the Lightning steam ship, and her name
In memory of the event, and at the request of the king, was soon after
exchanged for that of the Royal Sovereign. For many years subsequently she
was known by that title, but eventually hecoming dilapidated, and, by contrast
with newer vessels, unsightly, her name was again;changed for that of the
Monkey, At this moment the identical vessel is used under the latter contemp-
tible designation, as a tender to H.M.S. Fisgard, at Woolwich, and not unfre-
quently does duty on the Thames as a tug.

Mr. Buckle is next heard of at the Soho Foundry or factory, whither he had
been summoned by Messrs. Boulton and Watt, to take the post of foreman, and
that office he continued to fill until the year 1851; and during the whole of the
intermediate time was in the enjoyment of the confidence aud the friendship of

the heads of that gigantic establishment. Of his works, during this period, more
will, probably, be said bye-and-bye. They were numerous and varied, and much
of the celibrity attained by the Messrs. Boulton and Watt is, undoubtedly, due
to the skill and energy of their talented foreman.

In 1851 Mr. Buckle bade adieu to Soho, and came, at the instance of Sir John
Herschel, to the Royal Mint, Tower Hill. A total change in the internal
management of the Mint was consummated in the year rendered memorable by
the first International Exhibition, and Mr. Buckle then became one of its prin-
cipal officers. Captain (now Colonel) Harness, R.E., was undoubtedly the main-
spring of the movement for re-organising the Mint at the time named, and had
Jjustice been done to that distinguished officer, he would thenceforth have been
created Master of the Money Manufactory. Mr. Buckle, however, rendered
efficient aid in the task, and afterwards, with the rank of a senior clerk, he
enjoyed the title and emoluments of Assistant Coiner. This post he continued
to fill until the day of his death, which unhappy event took place on the 30th
ult., at his residence within the walls of the Mint.

Few men have led & more blameless life than William Buckle, or have been
more fortunate in possessing true friends. He was the incarnation of kindness
and amiability, and his family, consisting of a widow and a son and daughter,
have therefore to lament the loss of a most affectionate husband and father. The
deceased gentleman, who had nearly completed his seventieth yesr when the
“icy hand of death ” arrested his earthly pilgrimnage, was buried at Kensal Green
Cemetery on the 6th inst., his grave being surrounded by a crowd of sorrowing
relatives, and friends, and workmen who had served under him.

We believe that his colleagne in the Coining Department at the Royal Mint,
and who should become his successor in the Assistant Coinership there, is pre-
paring a lengthy memoir of Mr. Buckle, and that before many months are past
it will be in the hands of the public.

KNOTICES TO CORRESPONDENTS.

WorkMAN.—1. Bhe hole in centre of beam may be increased without affecting
the streugth of the beam, provided the dimensions of the cast-iron centre
piece be increased in proportion. 2. No openings, whether circular, square,
or diagonal, will affect the solidity of the construction, if you consolidate the
beam by the bends alluded toin No. 3. 8. The bead proposed at the top and
bottom of the beam will considerably contribute to impart additional strength
to the construction ; the rivet holes will diminish this effect to a very small
extent only. We should, however, suggest to add on each side a central
longitudinal rib, of about the snme proportions or a little larger than the bead,

° the latter being all but uscless without this rib. We do not know upon which
of Templeton’s formula you have calculated the strength of your beam; we
cannot, therefore, tell you whether your caleulation is correct or not.

C. B.—We have been favoured with Dr. Rankine with the following in reply to

our query referrinf)rto the diagram given in TEE ARTIZAN of September
{ast, illustrative of Dr. Rankine’s pafer read at the British Association New-
castle Meeting—* Abstract of an Investigation on Plane Water Lines:—

'Y

R B I

i’

Through two points, A and A’, to draw a circular arc w'hiclg shall contain &
given angle. Bisect A A’ in O, through which draw YOY’ Perpenf!lcuhr
to AOA’; through A draw A F parallel to OY; from A F, at"the point 4,,
lay off F AG equal to the given angle; the point G,;where A G cuts Y oY |
will be the centre of the required arc, which may then be drawn. Let A BA'
be the arc, then every angle contained in it, such as A BA’, orACA’, will be
equal to F A G. If the middle point O is given, it is obviously unnecessary
to lay down A’ on the paper.
INQuIrER.—The particulars shall be given in our next.

A Susscriser (Manchester). —We have not yet succeeded, but should we
find information to the point, we will insert the particulars in the next or
any of the following numbers of THE ARTIZAN.

A Supscerser (Hull).—1. Apply by letter to the Secretary of the Admiralty,
Whitehall. 2. We do not know of any work giving the information you

seek.

i
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“ SiLENTIO0.”—]1. Both are very good and useful. We should, however, re-
commend the preference to be given to the former. The price is 7s. 64.—2. A
cylindrical boiler with two internal flues. 3. Thanks for your suggestion.

C. K. (Sweden).—We have a communication for you awaiting your arrival in
England.

E. S—In reply to the enquiry made by youn and other correspondents, as to what
is known as the Swedisk Piston, we are informed by Mr. Nystrom that this
arrangement of piston was invented by Capt. Carlsund some twenty years ago.

Fig. 1 represents a section of a
steam cylinder, with Carlsund’s pis-
ton; figs. 2 and 3, portions of the
packing rings; and fig. 4, a section
of the periphery part of the piston.
The higher the steam is used, the
more concave should be the piston ;
that in fig. 1 is proportioned to
about 80lb. pressure to the sqdare
inch. This form makes this pis-
ton and cylinder-heads sufficiently
strong with very thin metal. The
two packing rings surrounding the
piston are made of cast-iron, each
] m one piece, jointed as shown in

figs. 2 and 8. The diameter of the
L]ic. 4
Feg 2
a ——3%
£9.3.

ring is cast about the same as that
a L

Pyl

of the cylinder ; for large cylinders
a little larger, and for small ones
smaller. The rings are turned on
the four sides, and the joint cut, as
shown in fig. 2; the linea b should
be perfectly parallel with the sides.
The joint is then finished as in fig.
3, with the greatest care that the
seam a b is perfectly tight,and the
outside diameter of the ring a little
larger than that of the inside of
the cylinder, sufficient to allow for
tarning. A strap is now screwed
around the ring, to keep the joint
in position; a hole of about one-
quarter the thickness of the ring
is drilled in the joint, and a pin ¢
inserted, and the ring is placed on
a centre-plate turned to the correct
diameter of the inside of the ring,
the strap taken off, the ring turned
T} to the correct diameter of the
}_ & - } cylinder,and the sides to the correct
-\ size of the grooves in the piston.
This work requires a skilful work-
man, and the greatest care must be taken that the rings be not too small for the
grooves ; should there be.any play, it will jar when the piston is in motion. The
breadth of the ring is made about 0°3 the square root of the diameter of the cylin-
der in inches, and the thickness about one-third of the breadth. Capt. Carlsund
used to put canvass in the bottom of the grooves, but with high steam the
canvass will burn. Mr. Nystoms prefers to employ vulcanized india rubber in the
grooves, as shown by the dotted part fig. 4, which is found to answer very
well; when the india rubber becomes hot, it expands, and presses the ring
gently and uniformly to the sides of the cylinder, and makes the piston per-
fectly tight. Pistons and cylinder-heads of this shape will weigh about one-
half of the ordinary form.

THE MANUFACTURE OF IRON AND STEEL.

Professor Fleury,in a paper lately read by him at the Franklin Institute,
Pennsylvania, U.S,, stated that chemical analysis has demonstrated the
cinder or slag drawn from puddling and re-heating furnaces (and which
is generally thrown away as useless) to contain invariably from 25 to 50
per cent. of metallic iron, combined and mixed with sulphur, silica, lime,
and alumina, forming a very peculiar brittle compound, defying the most
ingenious devices of ironmasters to separate. Prof. Flenry states he has,
after many unsuccessful attempts ,succeeded in extracting good cast, as
well as wrought iron, and has even been so fortunate as to produce from
this refuse material a good quality of cast steel.

Two great difficulties had to be overcome. 1lst. The oxides and me-
tallic iron in these cinders are combined with silica and other substances
in such a peculiar way, that, by remelting the same in the puddling, cupola,
or other furnace, very little of the metallic iron can be extracted; the
combination withstands even the high heat in a steel crucible. 2nd. By re-
working the cinder with lime alone, or with lime mixed with cbarcoal and
clay, the product is red-short, and often red and cold-short. The sulphur,
silicon, and phosphorus remains still combined with the iron. All the
attempts to extract good neutral iron from the puddling cinder by dry
admixture of lime were unsuccessful; no other means remained but to de-
stroy or loosen the tenacious chemical combination of these substances be-
fore they were placed into the furnace.

Unslacked burnt lime possesses the peculiar property of decomposing
silicates during hydration, or slacking, as it is commonly called. This can
easily be demonstrated by pouring water slowly into an intimate mixtare
of sand and freshly burnt lime: the outside of the sand grains will yield
to the lime gelatinous silicn, and, when dried, form with it a strong
chemical combination, silicate of lime—the base of a good mortar.
Taking advantage of this fact, a proper per centage of powdered burnt
lime was mixed with the fine ground cinder, and after wetting the whole
with water, the mixture was exposed to the drying influence of the atmo-
spbere. The dry compound was then heated in a common puddling
furnace, and treated like pig-iron. 50 per cent. of wrought iron was ob-
tained, which however retained still some traces of sulphur, leaving the
iron somewhat red-short. To extract these last traces of sulphur, a small
per .centage of a chlorine salt was dissolved in the water used for slacking
the lime, and the desired result was attained. The process is also appli-
cable to the working of siliceous ores, and can be performed in the puddling,
cupola, or blast furnace. The preparation of the cinder, cost of lime, salt,
&e., does not, we understand, exceed 9s. per ton, and, if properly worked,
the result is invariably a good quality of iron.

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

Aantal

Uxpee this heading we propose giving a inct 'y of suc and other
procecdings of the Courts of Law, during the preceding month, as may have a distinct
and practical bearing on the varions departments treated of in our Journal: selecting
those cases only which offer some point either of novelty, or of useful application to the
manafacturer, the inventor, or the usually—in the intelligence of law matters, at least
—less experienced artizan. With this object in view, we shall endeavour, as much ay
possible, to divest onr remarks of all legal technicalities, and to p t the subst
of those decisions Lo our readers in & plain, familiar, and intelligible shape.

co

Sovicrrors To Praric CoupaN1gs.—In rethe Phanix Life Assurance Company, before
Vice-Chancellor Wood, an important question was raised as to the right of the solicitors
of the company (which is in course of winding-u]?, to be allowed costs claimed
by them in respect of actions brought and defended on behalf of the company, in refe-
rence to marine insurance business, which had been already held to have been wléra vires ;
and the Vice-Chancellor decided that where a pany engaged in a busi not autho-
rised by its decd of settlement, and the solicitors to the company, knowing that the busi-
ness was unauthorised, were employed by the directors to bring an action, and to defend
other actions in respect of claims arising out of the unauthorised business, the solicitors
must be considered with respect to such actions as the solicitors of the di , and not
of the company, and that they could not prove for their bills of costs upon the company’s
assets. His Honour said, that without laying down any rule, that every solicitor was to
be considered aware of all the consequences of acting in matters which might or might
not be within the scope of & company’s powers, he might say that solicitors appointed by
the directors of a company were retained on behalf of the company, and were not the
mere servants of the directors. On the contrary, it was their duty to advise the com-
pany to adhere to the regulations of the deed of settlement, and not to carry out the whims
of tke directors. s

NOTES AND NOVELTIES.

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

We have reccived many letters from correspondents, both at home and abroad, thanking
us for that portion of this Journal in which, under the title of “Notes and Novelties,”
we p our readers with an epit of such of the “cvents of the month preceding*’
as may in some way affect their interests, so far as their interests are connected with
any of the subjects upon which this Journal treats. This epitome, in its prepzration,
necessitates the expenditure of much time and labour; and as we desire to make it as
perfect as possible, more especially with a view of benefiting those of our engineering
brethren who reside abroad, we venture to make a suggestion to our subscribers, from
which, if acted upon, we shall derive considerable assistance. Itisto the effect that we
shall be happy to receive local news of interest from all who have the leisure to collect
and forward it tous. Those who cannot afford the time to do this would greatly assist
our efforts by sending us local newspap taining articles on, or notices of, any facts
connected with Railways, Telegraphs, Harbours, Docks, Canals, Bridges, Military
Engincering, Marine Engineering, Shipbuilding, Boilers, Furnaces, Smoke Prevention,
Chemistry as applied to the Industrial Arts, Gas and Water Works, Mining, Metal-
lurgy, &c. Tosavetime, all communications for this department should be addressed
#19, Salisbury-street, Adelphi, London, W.C.” and be forwarded, as early in the month
as possible, to the Editor.

MISCELLANEOUS.

Cost or TRE Cxsus.—The expense incarredat the central office (exclusive of postage)
and in payment of the Jocal officers in taking the census of England and Wales, was
£86,728 in 1841, £93,132 in 1851, and £95,719 in 1861. This was in 1841 £5 9s. per
th d of the population, in 1851 £5 4s., and in 1861 £4 15s. 5d., or rather more than
a penny per head for every man, woman, and child in the kingdom. 33,968 local officers
were employed in taking the census of 1861.

IMPORTANT SaniTaRY MEASURR roR Liverroor.—The Liverpool town council, on the
recommendation of the health committee, have at length resolved to apply to Parliament
for powers to purchase the courts and alleys of the borough, in order that they

l:lnnxeﬂ'eet
comp P and t, if p , continuance fever other
disenscs in these localities, One-fifth of the population of Liverpool at present reside in
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these courts and alleys, which are 3103 in number, containing 18,610 persons, and many
of which places, are 8o ill-ventilated that fover is never absent. It is proj tocl

the cost of purchasing this property on the general rate authorised to be levied by the local
sanitary Acts, the rate not to be increased beyond 1d. in the pound in any one year.

ArTiFiciaL Lremr.—The foundation-stone of the new retort-house of the Man-
chester Corporation Gasworks. at Gaythorn,’has been lald by the Mayor (Mr. Abel Hey-
wood), and at the luncheon, which was afterwards held at the Town Hall, Mr. Curtis,
the rman of the gas committee, stated that by Mr. Maofarlane’s arrangement, as it
would be carried out in the new works, they would be prepared to carbonise in each
stack 4 tons 16 cwt. of Cannel, producing 48,000 cubic feet of gas, in 24 hours, with an

Tre Vizwwa InrERnaTiONaL ExNT —We d that the plans for the
Vienna Exhibition of 1866, drawn by the Architect Herr Lobr, are now ready. The
building will be erected in the Prater, on the right side of the main avenue, ncar the

Sophienbrucke. It is to consist of a main buil of 466 yards in I , by 53 yards in
width, and two uncovered annexes behind, in which the agricult show is to take
place. The whole of the building will consist of stone and timber. The reservoirs and

waterworks inside the building will be supplied from the Danube Canal, ;){v weans of

a steam e e, and & tramway will connect the exhibition with the Vienna Metropolitan

Railway, 80 as to allow the goods to be conveyed from the stations direct to the bnﬂdinf;
is estimated at 8,000,000 florins (£300,000). The Austrian Government
ei

The total cost
tog tee th t and make up the deficit.

expenditure of 15} cwts. of coke. Thus in the same space of building they would doubl

the amount of their prodaction, without increasing the cost of their expenditure for fuel.
‘Whether they had arrived so far as they could n these respects time alonoe will show,
bat he thought they had already accomplished a great dcal. Ho found, by looking
at the books that the consumption of gas on one day recently had been 3,233,000
cubic feet. He had calculated how many rm candles would be ded to give

Trr Izmsr EXHIBITION oF 1884.—The organisation of this onwg?;u is making satis-
factory progress. In various parts of the country meetings have been held in further-
ance of the movement, and in every instance the proposal has been favourably reccived.
Messrs, Bagot and Walker represent the Royal Dublin Society, under whose auspices the

exhibition will be held.

the amount of light supplied by that quantity of , and he found it would be
3,960,000. Mr. Rumney, in nding to the toast, “ The Chairman of the Sub-Com-
mittees, and Success of the Building,” said that one of the chief questions in connection
with the extension of their gas-producing power was whether it was likely that there
would ever be a cheaper artificlal light? He thought thece was no probability of such a
thing at present. Experiments were made last winter by Dr. Frankland, an eminent
chemist, now resident in London, and formerly of Owen’s College, the result of which
deserved to be widely known. He tound that the illnminnﬁnf power of 20 sperm candles
for ten hours would cost as follows in the several artificial lights named :—Spermaceti
candles, 6s. 84. ; paraffin candles, 8s. 104.; tallow candles, 2s. 8d.; sperm oil, 1s. 10d.;
parafin oil, 84. ; coal gas, 4}d.; Cannel gas, 34. Another consideration was that some
P plained of ing heat and impurity in the air, and it became a question
as to whether it created more heat and impurity than other artificial lights. The same
gentleman conducted experiments to find that out, with these results :—Taking the illu.
minating power of 20 sperm candles as the standard, it was found that in a room of &
certain size, and in a given time, tallow candles produced 10 cubic feet of carbonic acid
gas, and an amount of heat represented by 100 ; spermaceti candles produced 8'3 cubic feet
of carbonic acid gas,and heat, 82; paraffin candles, 6'7 cubic feet of carbonicacid gas, and
heat 66; coal gas, § cubic feet of carbonic acid gas, and heat 47 ; and Cannel gas, 4 cabic

feet of carbonic acid gas, and heat 32. This disposed of the idea that gas more
heat, and made the atmosphere more impure, than other artificial lights.
INSPECTION OF STRAM-ENGINES EMPLOYED IN A LTURE.—A g | meeting of

the Suffolk Agricultural Association has been held at Ipswich, to consider the propriety
of adopting some precautionary measure for preventing accidents from steam power em-
¥loyed in agriculture, the necessity of some provision of this kind having been most
orcibly shown by the recent calamitous accident at Charsfield. The mceting was presided
over by the Earl of Stradbroke. After some remarks from the chairman, Mr. C. Welton

WaTRR-PIPES,—Wrought-iron water-pipes, lined and coated with hydraulic cement
mortar, are in use in San Francisco. These pipes have spigot-joints, can be back-filled
a8 800n as laid, and capped in the same manner as cast-iron pipes.

NAVAL ENGINEERING.

Tar “Sinamawozs,” paddle wheel sloop, 6 guns, 818 tons, 220 horse-power, having
undergone repairs and been fitted with new boilers in Sheerness Dockyard, underwent the
final trial of her engines (previcus to her being issioned) off the d mile at
Maplin Sands, on the Sth ult. She attained a true mean speed of 6721 knots, with 1816
revolutions of engines ; pressure of steam, 13; load on safety valve, 13; vacuum star-
board, 26; and port, 254. Her draught of water was, forward, 15ft. 1lin., and aft, 15ft.
10in. ; diameter of wheels, 20ft.; jmmersion of floats, 2ft. 2in. The circle was turned at
full boiler power in 5 min. 30 sec.; helm sturboard,33 ; dismeter of circle, 4001t. ;
the half circle was turned with helm starboard, 30 degrees, in 2 min. 20 sec.; with bhelm
port, 30 degrees, in 2 min. 32 sec. The trial equalled all that had been expected.

Tre SceEw Stxam Corverre “Prrorus,” 23, Capt. Boys, made & trial trip outside
Plymouth Breakwater on the6th ult. Her mean speed in six runs at the measured mile
was 10'918 knots, mean revolutions, 55°7. Under half-boiler power she made 9:053 knots ;
revolutions, 45. The engines and boilers worked in a very sa manner, and the
speed attained was half o knot more than on the former trial. On the 17th ult., at 5,15
p.m., when the Pelorus was 320 miles south-west half west of the Lizard Poiat, the ch ief
engineer, Mr. James W. Stell, reported to the captain that the foremost starboard boiler
was red ﬁot, and that the felt over it wason fire. That part of themaindeck immediately
contiguous was at once scuttled in two places, 8o as to allow water to pass on and behind
the boiler, and a plentifal sapply being sent down from the pum})s and by buckets from
over the gide, the boiler was completely cooled by 9 p.m. One of the stokers first dis-

¥mmd the following resolution :—* To meet the present emer{ency, it is proposed that
or county the Agricultural Association appoint a competent engi as inspector of
steam-engines employed in agriculture, such inspection to be made at least half-yearly, at
a certain fixed payment Fer engine for each inspection, which, with the exception of a
small annual sum from the funds of the association, is to be at theexpense of, and paid
by, the owners of the engines respectively. The inspector will be required to keep a
registry of all engines ins) by him from time to time, with the name of the makers,
the date or age of the enginc, and limited amount of pressure in pounds to the square
inch upon the boller, tog%ether with the date of the last inspection, all of which to be

nted in large and legible letters (of not less than half an inch) upon the outside of the

iler. He shall also examine the engine-driver as to his fitness, and if satisfied give him
a certificate, which will enable him to wear a badge on his right arm above the elbow,
having a ber upon it correspondiug with the inspector’s book ; this badge or distinc-
tion he will be obliged to wear when at work with the engine. The inspector shall, once
in every year, make out a schedule of engines examined by him, with a report upon their
condition, together with any su, tions which may occur to him in the course of his
inspection, and forward a copy of the same to the secre at least one week before the

nual general ting of the iation ; which report shall be read before the general
body of the members, and printed in the books of the rules and :etht.lons of the
society.”” This was seconded, and after a long discussion was finall opted, but left,
however, for r ideration ittee was then appointed to obtain such informa-
tion as might seem necessary for carrying the resolution into effect; and it was under-

that it would report in the course of a month.

Larex Hamure Castiwe.—At the Ouseburn Engine Works there has been cast a
large frame for a steam-hammer, on Mr. Robert Morrison’s patent. The pit for thesame
was 45f%. long, 24ft, wide, and 12ft. deep, and required about 56 tons of metdl, 28 tons
of which were held in a } air furnace ere: for the purpose, and the remainder in
two ladles. The running of the metal occupied five minutes and nine seconds. The
whole of the operations were under the management of Mr, James Turnbull, and were
BU y carried out.

for coal

StEAM Boirxz [Gas Furwaczs.—The tee of this p d
is Mr. A. Jackson, of the East-India Chambers. A boiler to which the gas fuel is applied
in Messrs, Cutler’s works, in Wenlock-road, City-road, is about 34ft. in diameter, and it
is perforated by a great number of perpendic tubes, through which the heat of the
gas flame passes 80 as to present a large heating surface. The quantity of gas consumed
per hour is stated not to exceed 200 cubic feet, which will guarantee 2lb, weight of steam
per minute. The engine anp)l)llied with steam from the boiler is equal to four-horse
wer. The steam indicator showed that the pressure was not steadily maintained above
Ib. to the inch. As there is no smoke from such a furnace no chimney is required, the
ducts of busti boh\F carried off by a small tube. It is stated by Mr.
that in his pplication of gas its cost is considerably greater than that of coal for
generating an equal quantity of steam, but he asserts that the extra cost of fuel is more
than compensated by the raving of labour.

Tug Pazis Univeasal Exmisrrion.—The permanent exhibition now building at
Auteuil, with the whole of its annexes, will cover a space of about 29 acres; out of
these, the “ palace” proper is to occupy 10, the devoted to hinery, agricultural
implements, and the flower-show, 34 acres. Squares and ene will be placed in those
parts not occupied by the building. The palace proper will form a large parallelogram
of about 440 yards in length, by 150 yards wide. Four pavilions will project at the trans-
verse axis of the building; the doors will be placed between them, and in the centre of
the fronts, viz., the main entrance on the Boulevard Neuf, and the s on the ro
facing the Parc-aux-Princes. Between the pavilions and the doors will be 100 ““arcade
windows,” the height of which will be equal to that of the highest houses of Paris, 50 as
to enable them to throw light both on the ground and first floor of the building. The
palace is divided inside longitudinally into three parts, which form in the centre a grand
Dnave of a width of 44 yards. The side galleries have a width of 35 yards each. An iron
and glass tower will be placed in the centre at a height of 110 yards from the und
to top of tower. The building is to consist of wrought and cast-iron, the total weight of
which is 10,600 tons ; stone will be partly used for the exterior only of the building. The
main doors will be adorned with sculptures and statacs, denoting the object of the under-
ey "ﬁ.& ground floor will communicate with the first floor through eight staircases
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covered the accident bgotbe smell from the burning felt. The crowns of the furnaces
have dropped, and the boiler is 80 much injured that it will have to be removed, which
will be done at once. .

THE SCREW STEAMSHIP “GIBRALTAR,” 81, Capt. J. C. Prevost, recently put in com-
mission, made an experimental trip outside Plymouth Breakwater, on the 2nd ult. Six

runs made at the measared mile, under full boiler power, gave a mean speed of 10°897.

LuuMieY's Ruppre.—The Columbine, 4, screw sloop, was docked on the 10th ult, at
Portsmouth, in course of her refit preparatory to proceeding to the Pacific. An oppor-
tunity was thus afforded to examine the jointed or * Lumiey” rudder with which ehe was
fitted some months since at Sheerness. No part of the rudder or its chain is worn or
strained in the alightest degree, but is all as perfect as on the day it was first fitted. The
Columbine has just returned from the coast of Scotland, where she has experienced a con-
siderable amount of rough weather both under steam and canvas, during which the
rudder has been tested in every possible way. With the vessel under canvas it was found
an angle of tiller of eight degrees was sufficient to put the ship about. In ordmag steering,
more especially under steam, a very small touch of the helm was found sufficient.
entering and leaving the docks at Aberdeen, where the ajce is very narrow and the
turnings sharp, the pilot on board was surprised to find that C Ward intended
to trust to his vessel’s rudder alone in taking her in and out of the docks.

Tre “Favcox,” 17, screw-corvette, completed her course of trials, prior to commis-
gion, at Portsmouth, on the 13th ult., under the sapervision of the officers of the steam
factory and reserve. She is 751 tons measurement, and is driven by a g)dr of suxiliary
engines of 100-horse collective, nominal, power. There was a strong breeze from the

hward, which rendered some of her runs over the mile against wind and tide of un-
usual length, and therefore detracted from the ship’s average s . Bhe made one mile
under such circumstanees, when trying her speed with half-boiler power, in 18 minutes
and 37 seconds. The Falcon is ri , armed, and stored for sea, and only waits her
crew and ammunition to complete her to her sea-going draught of water. At the com-
mencement of her trial, she drew 14ft. 3in. of water forward, and 14f%. Sin. aft. The load
on the safety valve was 20lb., and the vacuum ran from 23in. to 24in. Six runs were
made with full boller Kower, the mean of which gave the ship a speed of Sgknots. Four
runs were made with half-boiler power, and the mean of these gave a 8, to the ship
of 6350 knots. Two circles were made to port and starboard with full power in 5 min.
9 sec. and 4 min. 56 sec. respectively; and at half-power the two circles wero made in 6
min, 30 sec, and 6 min. 54 sec.

Tre Uwmrep Srares’ Rax “ Duwprrsera.”—The following are some of the dimen-
slons, &c., of this vessel, built by Mr, W, H. Webb:—Extreme length, 378ft.; extreme
breuith. 68ft. ; whole depth, 32ft. The whole upper surface is to bo iron-plated to six
feet below the water line, Above the deck she has a casemate to earry ten
heavy guns, and above these are to be placed two revoiving turrets. To form her
enormous ram the bow of the vessel is solid wood, run back over fifty fect.
This is to be plated with the best quality of iron. The sides of the vessel, before
the plating is put on, are solid oak wood. She will have two rudders, which
are Eemw by the peculiar construction of the overhl.nglm‘ stern. Her enfins
will be 6000 horse-power ; and, to give stability to the hull at all times, and especially at
the time of impaot, when ramming a vessel, she is provided with one main and foar
sister kee which run the eatire le of the vessel and meet at either end. These
are of solid oak. The entire frame of the vessel is diagonally strapped with iron, which
gives her great strength. At some distance from the side of the vessel inboard is a

ad | ceiling or skin which farnishes a large number of store-rooms, and at the same time

makes 8 water-tight compartment the whole Jength of the vessel. She has three decks,
or, counting the %ombproof deck of the te, she is a four-deck The lower decks
are of the same thickness as ordinary vessels ; but the casemate deck is much heavier,
while the bomb f deck over the casemate is twenty-one inches thick of wood, with
two inches of g to cover it. The easemate is 163ft. long in the cleer, and it ex-
tends the entire breadth of the veesel. Its sides are sloping, and over three feet in
thickness. This fort upon deck is pierced for ten heavy guns—three in each broadside,
and two at each end. Surmounting this are to be two turrets twenty-four fect internal
diameter and fifteen inches in thickness. Mer armour-plating alone will weigh over 800
tons, while her turrets, pilot-houses, &c., will weigh over 300 tons; so thatat & rough
estimate the weight of armour she will carry will not be far from 1300 tons, The large
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te “ t in,” ori d, at an angle of nearly forty-five dﬁ‘a; 0
that it is not necessary to have the iron so thick as may be supposed. o wood
backing, which makes a cushion for the armour plates, is much thicker than has ever
been used before in a J)hted vessel, 80 that in the event of the angular sides of this case-
mate being struck and the iron ranetra!ed. there is an enormous quantity of oak and
pine wood yet remaining to be plerced. The plating of the hull is put on in upright
slabs, and not horlxomnwlly, the plates u%i’ng length from eleven to twelve and a-half
feet, and twenty-eight inches in width. ese slabs ai and a-half inches thick,
and are secured to the vessel by means of a peculiar screw bolt. The plating of the
casemate is four and one-half inches in thickness, from eleven to twelve and one-half feet
in length, set upright, and twenty-eight inches in width. At the bottom of these plates
and the top of the hull they are bevelled so as to form a snug joint. The tarrets
are built in sections or slabs, which are five inehes thick, eleven inches high, and nineteen
feet in length. These are bent so that it requires four of theee slabs to make the circle.
‘The inner courses of the turrets are two one-inch plates, and outside of the slabs are six
conrses of one-iuch iron. Each turret is nine feet in height. The inside diameter of the
turrets is twent‘w;-fuur feet. All of the iron used in this vessel is of the best quality of
hammered cold blast charcoal iron, and comes from the Reading Forge.

Launce or TRE “ Rz pox Lurer bt PorToGALLO” 7OR THE IRON-CLAD ITALIAN Navy.
—Mr W. H. Webb, of New York, United States, launched the now frigate Re dom Luigi
di Portogallo for the Italian navy. The vessel is a sister ship of the Re d"Italia, which
was launched from the same yard on the 18th April. She is 205ft, in length, 58ft. beam,
30Mt. 6in. depth of hold, and 5500 tons, carpenter's measurement. Her build does not
materially differ from ordinary veesels of war, except that from the water-line upwards
she falls in considerably, so as to give an angle to shot. Her frame is of the best
white oak, and put together with iron strappings. which render her one of the best con-
structed vessels evee built by Mr. Webb, e gun deck has ports for seventeen guns.
On each side the portholes are of a peculiar shape, being very narrow and bevelled inward,
Jike the embrasures of a fort. Her engines are building at the Novelty Iron Works, and
are direct back action, with eighty-four inch cylinders and forty-fiveinch stroke. She has
six horizontal tubular boilers, with thirty-six furnaces. She will be propelled by one com-
positiom propell The propell e hoisted out of the water when it is desired to
Tnake a passage under canvass alone. She will be bark rigged, and will not look unlike
:{:e L'riﬁted Sta:fes steam frigates of the Wabash class, except she will have no yards on

e mizenmas

Tax Lavxce or TRE “Varmawrt,” from the yard of Messrs. Westwood, at Poplar,
took place on the 14th ult. The ¥Valiant is a connecting link, 8o to speak, between the
Warrior and vessels of the Dg‘m and Resistance class. Her length over all is 230ft.,
her extreme breadth, 56ft., and her depth from her spar deck, 39, Her lines are finer
than the broad bowed vessels like the Dgfence, but yet are not to be compared in fine-
ness to the Wurrior, while, on the other hand, her bows, without having a regular beak
to be used as a ram, are still sufficiently projecting beneath the water line to enable her
if she got a chance of striking an enemy to inflict fearful mischief, without risking the
safety of her own hull. She may be called asister ship tothe Hector, which w: ched
from the Clyde at the close of last year. In the constraction of the hull the principle is
the same as that of all the iron frigates. Like the new frigates, however, she is to be
plated from stem to stern in armour, the stern being almost as fine as her bows, and
with an additional plating of iron over her outer stern-post and rudder head. About 80ft.

om the bows inboard she is fitted with a semi-circular shield, which extends from one
side of the vessel to the other, and rises from the main deck to the level of her bulwarks
on the spar deck. This is coated with 4}in. armour plates, and lined with teak as with
the broadside. On the main deck it is closed, but on the upper is pierced for two of the
heaviest guns for use in chasing an enemy, or when bearing down on one to strike her as
aram. [t is intended that the Valiant shall be fitted with a pair of horizontal engines
of 300 horse nominal power, on the double piston-rod principle, manufactared by Messrs.
Maudslay. The cylinders are each to be 82in. diameter, with a stroke of 4ft. They will both be
surrounded with steam jackets, which are supplied with steam direct from the boilers; the
ends of the cylinders and the cylinder covers are also to be cast hollow and supplicd
with steam in the same manuer. The screw propeller is 20ft. diameter, with two blades,
constracted so that the pitch can be varied from 22, 8in. to 27R. 8in, When working
full power the engines are expected to make about 60 revolntions per minute. There will
be six boilers placed, three on either side of the vessel, with the stoking-room between
them. There will be also a pair of auxiliary engines of the collective power of 4) horses,
to work two double acting force pumps, arrangred with a system of pipes throughout the
vessel for the purl)ose of extinguishing fire. These enzines will be also used for driving
two fans for ventilating the cabins by means of two lines of pipes, ranged one on either
side, throughout the length of the vessel, with gratings for regulating the supply of air
into each compartment. These engines will also be used for drivinﬁe blast for a cupola
farnace, for melting iron for shells, placed at the end of the stokehole, and for driving an
apparatus for raising the ashes on to the upper deck, 8o as to save labour. Externally
the Valiant looks as ugly as the Iector, though better in the water than either the
Resistance or Defence.

New GuUxpoars.—At Chatham a notification has been received that the Admiralty
have decided on constructing a squadron of iron gunboats, to take the place of those
wooden gunboats which have been sent round from the Medway to Deptford Dockyard to
be broken up. The new gunboats are to be constructed on an entirely new system, from
plans proposed to the Ad Ity by Mr. Reed, the Chief Constructor of the Navy. They
will be armour-plated, and will be driven by twin screw propellers, each boat being adapted
to carry two heavy Armstrong guns. The design of the proposed gmnboats is at present
being worked out at the Admiralty, and a8 soon as the plans have been finally adopted
the construction of the proposed squadron will at once be commenced.

Tar Txrar Trip or THE “Saradas,” paddle whore:dyacht steamer, 838 tons, 250 horse-
wer, took place on the 23rd ult., at the measured mile off Maplin Sands. At her
ormer trial the Salamis drew 9ft. 2in. forward, and 9ft. 10in. aft. With 120 tons of coal
and nearly the same quantity of stores, shot, cable, water, Armstrong, and other guns,
she on this occasion drew 10ft. forward, and 9ft. 1lin. aft, and was therefore not in the
best possible trim for making her trial. The immersion of the paddle wheels from the
inner edge of the floats was Sin,, and the total dip 4ft. 2in. She is fitted with Morgan’s
patent feathering floats, which materially increase her speed. The diameter of the dle
wheels is 21ft. 6in. The engines, which are by Messrs. Ravenhill, 8alkeld, and Co., are
fitted with all the latest impr ts, inelud perh &e. 8ix runs werotakenat
full boiler power, with the &llowtng results :—In the first run the time was 3 min. 54 sec.,
in knots 15385, and ber of revolutions 33} per mi ; in the d run the
time was 5 min. 6 sec., the speed 11'765 knots, and the number of revolations 83; in the
third run the time was 3 min. 563 sec., the speed 15-517 knots, and the number of revolu-
tions 34; the time in the fourth run was 4 min. 42 sec., the 12768 knots, and the
namber of revolutions 34 ; in the fifth mile the time was 4 min. 3 sec., the speed 14815
knots, and the number of revolutions 34; in the last mile the time was 4 min. 35
sec., and the speed 13'001 knots. The mean vacuwm was 26, and the average temperature
of the stoke-holes 80 deg., and of the engine-room 78 deg., during the trial. The average
speed attained by the Salamis during the six rune was 1384 knots,—that is to say, 16
statute miles per hour. Thisis exactly a knot an hourlessthan on the occssion of the former
trial of this steamer, when she attained a mean average speed of 14'843 knots an hour.
This falling off in her speed is to be attributed to her uneven trim, the vessel bein
down more by the head than the stern; the heavy nature of her rigging, masts, a
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spars, which operate disadvan ly to the s of the steamer; and, lastly, to the
foul state of her bottom, from the lengthened time she has been in harbour. At the
close of the trials at full speed two of the boilers were cut off, and a couple of runs taken
over the measured mile at half-boiler power with the following results :—First run—time
4 min. 40 sec., speed in knots, 12:857, and number of revolations 30; second ran—time,
5 min. 3 sec., speed 11921 knots, and number of revolutions 12-389. giving a mean speed
at half-boiler power of 12:389 knots per hour, as against 12648 knots per hour at half
speed on the occasion of her former trial on the 21st Aagust, From these figures the
Salamis is out of proportion & much faster vessel under -boiler power than when
steaming at full speed, the difference in the two rates being less than a knot and a half
an hour. Daring the trial, Admiral Bullock was busily employed on board in making
experiments with and recording the results of the trials with his new description of log
for enabling the speed of ships at sea to be i ly ascertained. The apparatus
used for the purpose is a kind of steelyard, which is suspended from the vessel’s taffrail,
and attached to which is a line of some 150ft. in length with the log at the end. The
pressure on the hand of the dial causes it to revolve, and a series of numbers on its face
will indicate the true speed of the vessel at any moment. The Salamis was placed in the
grstidlevdhion of the steam reserve in readiness for any service for which she may be
estined..

Navar Arrornrurnts.—The following appointments have taken place since ourlast:—
J. L. Rastrick, of thoe Miranda, promoted to acting First-class Assist. En; r; W.
Stretton, Assist. Engincer, to the Seylla; J. Anderson, of the Irdus, H, Aitken, o} the
FEdgar, G. Boyd, of the Asia, E. C. Legh, of the Daxntless, J. King (b.), of the Havock,
J. Watson (b.), and R. Blackwood, sapernumeraries of the Indxs, and C. E. Uffindell, su-
pernumerary of the Fisgard, promoted to Pirst-class Assist. Enginecrs; J. M‘Master, of
the Vulean, T. Russell, of the Tartar, G. O'Brien, of the Rapid, D. Grant, of the S¢t.
George, James Jack, of the Aboukir, T. N. Crowder, of the Jason, and D. Ferguson, of
the Nile, promoted to acting First-class Assist. Engineers; E. Lilley, Engineer, to the
Indus, for the Cordelia; T. Pattison, of the Hornet, promoted to First-class Assist. En-
gineer; J. Rimnals, Assist. Engincer, to the Indus, for the Gladiator; J. C. Gauchy,
Chief ﬁnglneer. to the Tamar; F. T. Elliott, Engincer, to the Cumberland, for the Fawn;
J. F. Channon, Engineer, to the Tamar; F. W. Henderson, Assist. Engineer, to the Cum-
berland, for the 8. ; G. Tidcombe, F. Pursell, and J. Milne, Assist. Engineers, to the
Tamar; T. Stanley, Assist. Engineer, to the Asia, a8 supernumerary; H. Grifin, Assist.
Engineer, to the Fisgard, as supernumerary; J. E. Callagan, Assist. Engineer, to the Indus,
as supernumerary; C. Moore, Chief Engineer, to the Fisgard, for the Valiant; J. Bonney,
Chief Engineer, to the Cumberland, for the Clio; J. V. Thompson, First-class Assist.
Engi , to the Rattl ke; J. H. Wills, Assist. Engineer, to the Cumberland. as supew

y; J. F. Ch , Engi , to the Fisgard, as supernamerary; W. Todner,
Engineer, to the Tamar; J. Di , E: , to the Cumberland, for the Bullfrog; J.
Rice, Engineer, to the Indns, as super ary; T. 8. Gissing, Engi to the Fulcon;
P. Murray and H. Thomson, Assist. Engincers, to the Fulcon; J. Watson (a.), of the
Espoir, promoted to Acting First-class Assist. Engi ; J. Leys, J. A, Barton, and J. W.
German, Chief Engineers, to the Cumberland, for the Ackilles, Bombay, and Amphion re-
spectively; G. H. Weeks and H. W. Fitzgerald, Assist. Engineers, to the Asiz, as super-

numeraries.
MILITARY ENGINEERING.

InporTANT? TRIAL OF ARMOUR-PLATES.—Tho trials of 64-in. armour-plates on the
side of the Monarch target ship at Portsmouth were ded with an 1 degree of
interest, owing to the fact of tgdr being the first time the four leading firms in England
had supplied plates of equal thickness of metal for trial. They consisted of one each
froma Measrs. John Brown and Co., of Sheffield, the Mersey Iron and Steel Works, the
Thames Ironworks and Shipbuilding Company, and the Millwall Company. All four
were good plates, but with vnryirig degrees of excellence. Messrs. John Brown and Co.’s
plate was the best of the four. Four shots struck this plate in a vertical line, but they
opened no cracks in the same direction nor otherwise, except in the indents. Two of
these shots overlapped each other 3in., but the result of the two blows only produced an
indent of 2}in. in depth—an unprecedentedly favourable result, as showing the excellent
resisting power of the iron. Eiiht ghots struck within 3ft. of the left of the plate, and
three of them on the very edge, but only produced the usual small cracks exhibited by
the firm’s plates within the circumference of the indeats. No signs of concentric cracks
were shown round tho indentation of these edge blows. The Mersey plate received 13
shots in all, and stood very well for the “first” rolled plate produced by this firm. The
metal has a soft appearance, and seemed of good quality, but there was a tendency in it
to crack vertically—a fault which will, doubtless, be guarded against in further produc-
tions. The Millwall plate was not of 8o good a quality as the 5}in. plate previously sent
in for trial by this firm. The welding was very faulty ;—it received 11 shots. The Thames
Company’s plate was very severely injured by the 9 shots fired against it striking on the
weakest points. Five struck in an area of 3ft. by 18in., and three of them joining in
the circumference of indents. The effect, however, was only slight, though numerous
cracks were made from the scvere pounding the iron had received. The gun was
the ordinary 63-pounder, and cast-iron shot with 16lb. of powder, at 260 yards range. On
the day following the trial of the plates & smooth-bore 100-pounder gun was shipped
from the Ezcellent on board the Foam gunboat, and the latter vessel proceeded up the
harbour, and took up a 200 yards’ position from the target-ship amd the plates she had
fired at with her 68-pounder of the previous day. A shot was fired at each plate with a
251b. charge of powder, and in all but one instance the damage inflicted appeared to be
commensurate with the increased weight of the shot and size of the charges, as compared
with the 63-pounder. A further careful inngection hardly confirms this belief. In all bu¢
one instance the plates had been damaged by previously firing from the 83-pounder, aud
no fair inference could, therefore, be drawn from the results. Intheoncinstance referred
to the Millwall plate was struck fairly in an uninjured part by the round 100-pound shot,
and the result was—ciameter of indent, 10in.; depth ot indent, 3in. There were cracks
across the centre of theindent. The average diameter of the indent from the blows of a
63-pounder is 2In., with a depth of 2}in. The Monarch is now having plates bolted on
her sides for further experimental firing, including a trial plate for the Research from the
Butterly Company, and one from the Thames Company for the Minotaur.

Trrar or AwMour Prates, Ste3r Guxs, &c., AT 8r. PrrERsBuReH.—Some trials
have recently taken place at St. Petersburgh with the experimental ®-inch rified cast
steel gun, ’lv“hil gun is of solid cast steel, made by Krupp, and throws a 300ib. shell or a
450lb, solid shot. The ts of some previous experiments with this led the
Russian Government to order fifty of them, which are now in course of delivery. The
prineipal object of the ts on this sion was to ascertain the best descrip-
tion of sheli, and to test the quality of armour sapplied by Messrs. John Brown
and Co., of Sheffield. First, a series of cast- shel?t, 300lb. each, were fired at
different l'lnfﬂ. and then shells made by Krupp were fired at the 4}-inch armour piates.
The first shell, of hard cast steel, was 23} inches long (two and a haif diameters), with a
fiat end four inches in diameter. Fired with 50ib. of powder at 700ft. dist. it passed
through the plate, oak and teak backing, and broke into many pieces, although filled
with sand only. The seecond and third shells were alwo of Krupp’s steel, the same length,
but with 64" ends. These shells pierced plates, wood, &c., and aiso went to pieca
although only filled with sand. The fourth shell was made by M. Poteleff, of puddl
steel, on Aboukoff’s system, the same dimensions as the second and third, and went
through iron, teak, &c., but was only bulged up from 9” to 12”, and the end flattened, not
a single crack being visible in the shell. The fifth shell, the same as the fourth, passe
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through iron, teak, and the second target, and went at least a mile beyond. The sixth
and seventh shells were from Krupp, and were charged with Powder; they were quite
flat-ended, 9 diameter. One oxploged in the plate, the other in the wood. The eighth
and ninth shells were of cast-iron, and although they passed through the plates, were of
course destroyed. Evening prevented further trials, which will yet be made on the same
plate. The results on the plate were highly satisfactory. In a space of 4'6” x 3’6"
eight holes were made without any crack of the slightest description; and the marine
officers present were highly satisfied, because they are obtaining 4000 tons of plates from
Messrs. John“Brown and Co. for their different ships.

STEAM SHIPPING.

TuE “GreaT EistEeN.”—The Committee of the Great Ship Company, in their report,
recommend that the ship be placed on the longest voyazes, where there can be the least
competition and highest receipts, and that the sharcholders contribute for the liquidation
of the existing debts, rather than sell the ship at an enormous sacrifice. The gross out-
lay of the company, for the three and a half years, has been £278,259, the ship having
been only 200 «ays at secs, whereas, had she been running on the Australian route, she
would have been 450 days at sea, and the expenses would have been much less, except for
coal. The gross receipts have been £153,000, while the receipts from five Australian
voyages would probably more than treble this amount, the balance affording an ample
profit to pay the shareholders. The report was adopted.

Tugr Triar Trip o THE “ REsoLuTr,” one of the most powerful steam tugs in the
kingdom, took place at Live 1, on the 5th ult. The Resolute has had new boilers put
in her, machinery overhauled, and refitted, new fced heaters put in, and rigged to make
the voyage out to Calcutta, where she will make an addition to the Hooghly Steam Tug
Company. During the trial trip of 54 nautical miles, which was performed in four hours,
the engines worked most successfully, there being no heated bearing, the supply of steam
being abundant. and the temperature of the feed water raiseds to nearly boiling point.
The effect of the recent improvements, which were executed by Messrs. J. Jones and
Sons, of Liverpool, has been to reduce the consumption of fuel from 30 to 18 tons per day,
while the speed of the vessel has been considerably increased.

TriaL or THE StEAM Tue “Corumsus,” at Liverpool, took place on the 14th ult.;
and, notwithstanding she was heavily laden with coals and stores for her voyage out to
Calcutta, she made 12 knots per hour. The Columbus is to form an addition to the fleet
of tugs already sent out to the river Hooghly from Liverpool.

Tre Teiar Trir or THE “Lucy,” steel plate built steamer, has taken place at
Liverpool, under the superintendence of the surveyors to the underwriters’ registry.
During the trial, notwithstanding a strong wind and tide against her, she maintained a
speed of 15} knots. The pressure of steam was about 30lb., and the revolutions about
36. The results were considered highly satisfactory.

TrE LAUNCH OF THE “ ANDALUSIA," screw steamer, from the yard of Messrs. Swan
and Co., Maryhill, on the Clyde, took place on the 14th ult. She is of 400 tons burthen,
and is to be employed in the Spanish trade. Her engines will be supplied by Messrs.
Forrest and Barr, Port Dundas, Glasgow.

Tag Trrat Teip oF THE “Ska Kixg,” iron framed and wood planked steamship,
launched by Messrs. A. Stephen and Sons, for the direct trade between China and London,
has taken place. The vessel made the run between the Cloch and Cumbraes, on the
Clyde, at a speed of 1225 knots per hour down, and up, against a strong gale of head
wind, at 9'89 knots, a result highly satisfactory, considering the small power of engines
to the size of the ship.

StEausHIP BuiLping oN THE CLYDE.—Messrs. Randolph, Elder, and Co. have com-

leted the Chile for the Pacific Steam Navigation Company; she is the first of three
rurge t hip dered by the pany from the same firm. The Chile, which has
been fitted with double cylinder engi of 400 h P , left the Mersey on the
15th ult, to take her station on the company’s main linebetween Panama and Valparaisc,
In running from the Clyde to the Mersey she attained a mean speed of 13} miles per
hour against a strong tide, her engines working with an average pressure of 20lb. of
steam, and making 21 revolutions per minut: d are thed ions of the Chile,
which is 1690 tons burden :—Length between permndlcnlnrs, 265(t. ; beam, 36ft.; depth,
24ft. Messrs. M‘Nab and Co. have launched from their yard near Albert Harbour,
G k, a gcrew st of 340 tons, named the Beatrice, and built for the Bristol and
Cork Steam Navigation Company. She will be provided with engines of 60 horse-power
by Messrs. M‘Nab. A fine ocean screw of 2000 tons burden, comgleted by Messrs. W,
Denny and Brothers, of Dumbarton, has made a trial trip, at which she attained a spced
of 13 miles per hour, her enginex working with at smoothness. The Infunta Ysabel
isto be employed as one of the Spanish Royal Mail steamers between Cadiz and Havannah.
She is a sister ship to the Principe Alfonso, built recently by Messrs. Denny for the same
undertaking, and her di ions are as follows :—Length, 270ft. ; breadth, 38ft. ; depth
to spar deck, 27ft. Her engines are of 400 horse-power, and she has state rooms for
about 350 first and second-class passengers, in addition to accommodation for a large

b t Messrs. A. and J. Ingiis haye leted two st

for the Lusitania Steam Navigation Compln{, Lisbon, having had her machinery fitted
on board by Messrs. M‘Nab and Co., Greenock, rccently underwent her trial trip, and ran
the distance, between Greenock and Knock Castle, at a speed of 12 knots per Y\our.

TELEGRAPHIC ENGINEERING.

Tur TELEGRAPR CABLE FROM ALGERIA TO SPAIN.—It is stated in 'the Anmales
Télégraphiques, that the French Government has arranged with Messrs. Siemens and
Halske, of Berlin and London, for the supplying and laying of a telegraphic cable between
Oran and Carthagens, or another port on the coast of Spain. This distance is about 103
nautical miles, the greatest depth about 1420 fathome. The cable will be a fac-simile of
the one exhibited by Messrs. Siemens at the International Exhibition, 1862.

PerstaN GULr TELERGRAPH.—On the 19th ult. her Majesty’s ship Tweed, laden with
the last consignment of the telegraphic cnble abont to be laid down over a length of
1200 miles from the mouth of the Persian Gulf along the sea coast to Mekro, left the
works of Messrs. Henley and Co., the contractors and manufacturers, at North Woolwich.

Tar EurcTric TELEGRAPR CoMPANY'S ‘submarine communication with the Isle of
Man has been restored, and messages can now be forwarded to Douglas, Peel, sad

amier- RAILWAYS,

GrEAT WESTERY Rarnway.—It appears that the directors of this company are about
allotting to the shareholders, in rateable proportion to their holding, 4 per cent. per-
petual irrcdeemsble preference shares to the amount of £1,227,562. They state that it
will not create any fresh or additional charge upon the revenues of the company, being
issued in substitution of monies borrowed from bankers and others in the form of tem-
porary loans, rencwable at short periods. Though the state of the money-market and
the credit of the company have enabled the directors to borrow this money at 4 or 4} per
cent., yet the commission and other expenses of frequent renewals have increased the
yearly charge to an amount more than equal to 43 per cent. So then, when taken up as
proposed, the interest payable upon that amount will be rather less than it has hitherto
been, and the company will thas be secured against all contingencies in respect thereof.
The allotment will be in the pruportion of one new share of £10 for every £100 ordinary
stock or shares in the company. The shares will be treated in respect of dividend as
fully paid up from the 29th ult,, being equivalent to a bonus of £2 per cent. A discount
::1 the rate of 43 per cent. per annum is to be allowed on any instalments paid in

vance.

TrE_East INprax Rarnwar will be open to the public from Delhi to Calcutts on the
1st of February next at the latest, with the exceition of crossing the Jumna at Allahabad.
Orders have already been given for compiling the new time tables, and for making the
other arrang ts requisite for the i d length. As a temporary measurs, the
railway will cither have a pontoon bridge over the Jumna or a steamer to convey the
traffic across the river.

TAE LyoxNs A¥p La Crorx RoussE Ramwav.—In a paper lately read before the
Paris “Société des Ingénieurs Civils,” M. Molines gave a description of this railway,
from which the following is an extract:—The total length of this railway is only 535
yards, on an incline of 18 per cent., being a height of 858 yards. Owing to this enor-
mous gradient, the trains are set in motion by means of stationary engines and ro)
winding round drums, si to the arr t formerly in use on the Liege and
Aix-la-Chapelle * Seilebene.” Two stationary engines of 150-horse power each are em-
ployed, the one for passenger and the other for goods traffic ; they have two cylinders, no
condensation, and uniform expansion ;—on account of the shortness of time of travellin;
(three minutes). The stroke of the pistons is 2 metres (6ft. 7in.), and they are connecteﬁ
directly with the drums, the diameter of which is 14ft. 8in, so that the speed of the
piston is about half that of therope. Thereis a *““ directing mechanism” for setting the
rope properly upon the drum, and there are, moveover, two steam brakes. The feeding
water is heated by the exhaust steam, by means of a superheating apparatus. The boilers
are tubular, and work a maximum pressure of 75lb. cach per square inch. The rope
undergoes a tension of 9 tons; it is made of cast steel, of a thickness of 2}in. {6 centi-
metres), and was tried at a strain of 80 tons. The rolling stock consists of carriages with
two floors, holding 108 passengers each; they are furnished with an improved kind of
brake, which is self-acting, and stops the train at once in case of the ropes being broken.
This is effected by an arrang t of woights, which are supported by springs
and balanced while the rope is strained ; but when the rope is broken they fall down and
produce a friction sufficient to prevent the carriages going on.

Izow RamLway SiEEPERs have been adapted on the railway comnecting a col-
liery with the Couillet Iron Works, near ChnrlerolLBe um, for a length of rail of
about 450 yards. These sleepers are made of H shaped, drawn out iron, laid down
horizontally, about 7in. wide, placed under the rails at distances of 3R. 4in. from
centre to centre, each sleeper having a length of 8ft. 2in. (2'5 metres), while the rails
themselves are of the usual Vignole’sshape, of a weight of about 251b. per foot ; the weifht
of the sl is about 31lb. The rails are fixed on the sleepers by means of two bolts,

o g p
for Australia. The first is a paddle of 800 tons burden, named the City of Brisbane, built
for the Australian Steam Navigation Company, and intended to trade between Sydney
and Brisb The di ions of the City of Brisbane are as follows :—Length o' keel
and fore-rake, 230ft.; breadth of bea 271{.; depth, 13f1. 8in. She will be propelled by
oscillating engines of 250-horse power, her paddiewhecls will have feathering floats, and
her boilers will be fitted with superheating apparatus. The other steamer, the Wallabi,
intended for the A lian coasting trade. Her length of keel and fore-rake is 105ft.,
her breadth of beam is 18ft., and her depth of hold 7ft. She is of 162 tons burden, and
her e;ginee, which are of 30 horse-power, were fitted before she was launched. She will
proc

to her destination under canvas, and will take out, in pieces, a screw steamer
similar in dimensions to herself. Messrs. Scott, of Cartsdyke, have launched the
they are building for the Com-
pagnie Générale des anue ots Transatlantiques. The Lq/n{zyello 1s 3400 tons builders’
t, and her d ions are as follows :—Length, 350ft. ; breadth, 45ft.; depth,
33ft. She has four decks, the quer one being flush from stem to stern. The three
lower decks have each a height of 7ft. 3in., and the st will ac date 330 first-
class passengers,&nd will have capacity for 1000 tons of goods, besides stowing 1500 tons
of coal in her coal bunk Her hinery is being fitted by the Greenock Found
pany, and will consist of a pair of side-lever engines of 850 horse-power nominal,
The cylinders are 7{t. 11in. in diameter, and 9ft. 6in. stroke. Steam will be supplied from
four tubular boilers, each weighing 61 tons; each sole plate weighs 55 tons, and the
paddlewheels will be 37ft. 6in. in diameter. The Lafayette, which is the largest steamer
ever built in Greenock, is a sister vessel to the Wushington, launched in June. A third
steamer in course of construction on the Clyde for the company’s line will be ready in
December, while . five other equally large steamers are being built by Messrs. Scott, with
French workmen, at 8t. N . Messrs. Swan and Co., of Maryhill, have launched the
Andalusia, a screw of 400 tons, built for Messrs, Mories, Munro, and Co., and a consort
for the Colina, lately completed iby the same firm. Both steamers are intended for the
Spanish trade. The Andalusia is now receiving engines by Messrs. Forrest and Barr.

TaE ScrEW STERAMER “ BRaTRICR,” above referred to built and engined by Messrs,
M‘Nab and Co., in her trial trip ran the lights of the Clyde at a speed of10} knots.

Tue Scexw Steausr “ Mazn P1a,” built by Messrs. John Reid and Co., Port Glasgow,

Lafayette, another of the feat ocean steamers which

a cushion of oak being laid between both, in order, to render the connection more elastic,
and to allow of tightening the bolts. The railway on which these sleepers are used bas
agradient of 1 in 100, and curves of less than 320 yards radius; it is travelled upon by
four-wheeled engines of 20 tons weight, the weight being distributed upon the rails at
the rate of 11 tons on the fore and 9 tons on the hinderaxle. The sleepers have, answered
remarkably well for twelve months, as shown by the engineer’s returns.

Tre LoNpox sND Brrarron TEeMINUS AT LonpoN-Bripar.—Operations have been
commenced by the London and Bright pany for the dation of their in-
creasing traffic at London-bridge, the station room at present existing there being found
inadequate for the purpose. The widening of the main line leading into the terminus a¢
London-bridge, together with the viaduct, about 100 feet wide and 2000 feet in length, lead-
ing up to the terminus, has been commenced by a large body of workmen, and others are

gaged in demolishing the buildings bought b& the nilwa( company in St. Thomas-
street, Webb-street, Broadway, and Ma:.:-‘rond, dsey, leading up to the Bright:
terminus and International Hotels. Parallel with the viadyuct a new street will be con-
structed between 300 and 400 yards in length, leading from the railway station into Ber-
mondsey. There will be shops and warehouses underneath the viaduct.

A GeaND TRUNK RaILway, 1858 MiLes Lowa.—TLis line of railway starts from
Missouri, passes through Kansas, cross the Sierra Navada Mountains, and terminates
at tide water in Sacramento, California; thus opening up a direct railway commuuication
across the North American continent from the Atlanticto the Pacitic Oceans. The work,
which is divided into three sections, has been commenced at both ends, and in a short
time will be energetically pushed on in the centre. The eastern portion has becn taken
by & Kansas company, and already the line has been graded for over 300 miles from the
junction of the Kansas and Missouri rivers going west ; and by the end of the present
year, if labour can be procured, the line will be completed, as far as the earthworks are
concerned, entirely through the State of Kansas. The central portion, a distance of about
1000 miles, is the most difficult part ; it crosses the Sierras at Summit Valley, at an ele-
vation of 7027ft. above tide water level at Sacramento City, but the line has been so laid
out that the steepest gradients do not exceed 105ft. to the mile—a rate of inclination
several feet less than one of the lines passing through Virginia. The western slopes of
the great mountain range have p d many difficulti There are many rivers run-
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ning thmufh gorges from 500 to 2000ft. deep, with their precipitous sl varying from
perpendicular to an angle of 45 degrees. To avoid these the surveyors have run the line
along the most unbroken ridges, and although romewhat extending its length will, it is
said, only cross one river (the Little Bear river) of any magnitude. The eastern declivity
ir #ht 80 diffcult, although there will be eighteen tunnels to drive, varying from 300 to
2000ft. each. Part of this section, or about 155 miles, will cost 85,000 dols. per mile. A
special chartered company has been formed to construct this central portion, called the
Pacific Union Company. ~ They will be assisted to an extent of about 350 mlles by the
Mormons, should it be decided to make a short divergence of the line, 8o as to pass
through Salt Lake City, in the Utah territory. The westegn territory is being constructed
by a Californian company. They have already completed 60 miles of the road at the Sac-
remento end, and are now only waiting the arrivals of the metals from England to get it
into running order. This section of the line Euses through heavily wooded forests of
fir, cedar, pitch, pine, oak, and tamarae, furnishing cheap and ample materials for sleepers,
bridges, and buildings. The capital i 15,000,000 dollars, the estimated traffic returns are
4,000,000 dols. per annum, while the working cost is not to exceed 1,000,000 dols. If the
work can be done within these fizures, and their estimated returns realised, the stock-
holders may anticipate a dividend of about 25 per cént. This western portion of the line
will speedily open up i mineral wealth, now lying dormant for want of transpor-
tation. It Is a well-known fact that there is at the present time large quantities of low
grade eilver ore being thrown aside that would pay for returning if some cheap means
of carriage to the coast could be obtained, beside rich lead and copper mines in abund-
ance, The cost of the entire line will amount to 90,009,000 dols., or £19,974 per mile.

RAILWAY ACCIDENTS.

RAILWAY ACCIDENT IX SPaIX. —A serious accident has occurred on the railway from
Barcelona to Granollers. The bridge thrown over the Hahern having becn undermined
by the violence of the torrent, which had been considerably incrensed by the heav[; rain,
had suddenly given way during the passage over it of a railway train coming from France,
composed of nine carriages. q’hc locomotive and seven carriages were thrown into the
river, causing a very heavy loss of life.

RarLway ACCIDENT AT PorT GLisGow.—On the moming of the 9th ult., while the
Belfast mail-train, which had been detained behind its usual time, was leaving Port
Glasgow station on its way from Greenock to Glasgow, a goods cnzine with break-
van attached came up at a great speed and dashed into the hindermost carriage of the
train. There were seven persons in the carriage at the time, one of whom was killed,
the rest being more or less seriously injured.

Corrisrox AT Kewsinaron Statiow, LoxpoN.—An accident took place on the night
of the 11th ult., about twenty minutes past seven o'clock, just outside the Kensington
Station of the West London Railway Extension. It appears that as the London and
Brighton train, which leaves Kensington at 7.15 p.m., was in the act of issuing from the
station, a few minutes behind it« proper time, and while it was proceeding on a portion
of the rails common to the Brighton and South-Western trains, it was run into by the
South-Western train, which left Clapham Junction at 7.10 p.m., the latter being due at
the Kensington Station a few minutes before the collision took place. The two trains
were both running at a slow rate of speed, the two engines ran into each other with
& crash, throwing the passengers from their seats.

CoLLISION ON THE GREAT NoRTHERN Rirnway.—A collision occurred on the evening
of the 1st ult., aboat nine o’clock, at the Huntingdon station of the Great Northern
Railway, between an express and a coal train which resulted in a smash of the coal train,
and the strewing of the line with broken trucks and tons of coal. The up coal train, it
appears, arrived at the station about nine o’clock, and was followed by the up Manches-
ter express, which is due at this station a few minutes before nine, and which usnally
passes by without stoppi On this when the express train turned the carve of
the line about & mile and three-quarters distant, in sight of the station, the distant
gignal showed danger, and the driver in consequence shut off his steam and allowed his
train to approach slowly—in fact it almost came to a stand; but perceivimiI the near
signal-light in his favour, he put on his steam with the intention of passing the station
on his journey. The train had only arrived ata few yards beyond or at the end of the
middle platform when it came into collision with the coal train, which had not yet
shunted out of its way. The result of the collision was that the break-van of the coal train
was smashed, and also two trucks containing coal. The engine of tho express, one made
expresely for the Great Northern for running long dist: ted over the wheels of
the break-van, and those whecls were tirmly j d b th it. The broken fr: t
of coal-trucks and coals were scattered about the line for & considerable distance. The
forewheels of the engine of the express train appeared to be the only wheels of that train
not in their place on the metals.

AccipENT OX THE IR18H NoRTH-WESTERN RarLway.—An accident, resulting in the
injury of several parties, happened on the abcve line of railway, to the train which left
Derry at one o'clock, on the 10th ult. The train proceeded as usual, and reached
Fintons, which it left at 2.40, The train had proceeded but a short distance when the
engine and train ran off the line, and fell over a precipice. Both engine and carriages
were pletely reversed by th ident. Fort ly, nolives were lost, but the engine-
driver was much injured. The stoker was also severely bruised.

Corristons AT HEatoN CHAPEL AND GUIDE BripgE.—A collision, attended with
serious injuries to several persons, occurred at Heaton Chapel, on the 23rd ult. The early
market train from Manchester had reached the above place, and while standing it was
run into by a single engine. One of the carriages was driven off the line by the force of
the collision, lng the received severe lr?unes: A fatal accident also occurred on
Thureday night at Guide Bridge, with a cattle train from Liverpool to Peterborough.
The train, by some means, became divided, when one portion, to which was attached a
third-class carriage, with some drovers, was run into by a goods train from Ardwick for
London.

ACCIDENT ON THE NORTH-EASTERY Rarnway.—On the 20th ult, the boiler of the
engine of the goods train, which left Leeds between eight and nine o’clock in the morn-
ing, on arriving at Arthington station, burst, and d derable damage to the
goods house, which is adjacent to the station.

BOILER EXPLOSIONS.

MANCHESTER ASSOCIATION FOR THR PREVENTION OF StEAM BoILER Exrrosions.—
At the monthly meeting of this A fation, held September 29th, 1863, the chiet en-
eer presented his monthly report, of which the loflowmg is an abstract :— g
g: past month there have been examined 319 engines and 471 boilers. Of the latter, 4
have been examined specially, 4 internally, 49 thoroughly, and 414 externally, in addition
to which 1 of these boilers has been fagted by bydraulic pressure. The following de-
fects have been found in the boilers exthined :—Fracture, 5 (2 dangerous) ; corrosion, 16 ;
safety valves out of order, 2; water gauges ditto, 20 (1 dangerous); pressure gauges
ditto, 10; feed apparatus ditto, 2 (1 gerous) ; blow-out apparatus ditto, 14; fusible
plugs ditto, 8; furnaces out of shape, 1. Total, 78 (4 dangerous). Boilers without glass
water gauges, 3; without blow-out apparatus, 21; without back pressure valves, 17.
Three boilers, not under the inspection of the Association, have exploded during the
past month. One of the boilers has been personally examined since the explosion, while
this was prevented in the other cases by distance. No. 30 explogion, from which one

person was killed and two others injured, happened to an cultural boiler, while at
work at a farm, driving a thrashing mashine. The boiler, which was about twelve years
old, was a portable one, of the multitubular locomotive type, and was worked at a
pressure of about 40lb. per square inch. It was stated at the inquest that the safety
valve worked freely, and that there was a duo supply of water, the explosion being at-
tributed entirely to a defective plate in the fire-box, which had been eaten away by corro-
sion, until reduced to one-sixteenth of an inch in thickness. This plate had been
Previonsly repaired, and at the time of the explosion was cracked through, and though
t had for some days been leaking in consequence, had yet been worked on in that state.
The owner of the boiler was brought in guilty of laughter, the jury adding that
they thought the appointment of a Government inspector to be highly necessary. No.
32 explosion ocenrred to a new Balloon or Haystack boiler during the operation of testing
at the maker’s yard. It had not been constructed for raising steam for purﬁwﬂ of power,
but was intended to be nsed as a chemical evaporating pan or still. e boiler—as
another of similar construction and dimensions had recently been—was proved with
steam, in order to test the tightness of the joints. The pressure, which appears to have
been about 50lb., being raised, not by generating the steam within it by means of a fire
underneath, but by communication with another boiler in work, to which it was tem-
porarily connected for the purpose. Some five or six men were engaged upou it in
caulking the seams at the time of the explosion, four of whom were blown to a distance
from it; one of them, who was killed upon the spot, being thrown upon the roof of a
house abont forty yards off, while two others died subsequently from the injuries re-
ceived. The boiler was laid upon its side during the test, and gave Wl‘y at the bottom,
which was blown out entire, and thrown upon a roof about 10ft. high and 13 yards
distant, the shell rearing up on its dome end and remaining in that position supported
by & shear leg. Its dimensions were as follows :—The height was 11ft.; the dome, from
the appearance of which the term Balloon boiler probably arose, was 9ft. 3in. in diameter,
and the base 8ft. 9in., while the cylindrical sides were drawn in to 7ft. 9in. in the waist.
The bottom, like that of a bottle, was concave, as isusual in these boilers, and rose 18in.
at the centre, in order to enable it to resist the downward pressure, being connected to
the sides of the shell by a 3-in. angle iron, half an inch thick. The plates, which were
from seven-sixteenths to half an inch in thickness throughout, were, some of them,
second-hand, those forming the dome being new, the remainder having been used in a
boiler before. They had however been worked to their new shape, their ed?ea sheared,
and the holes punchied afresh. The rivets, which were three-quarters of an inch in
diameter, were centred from one and seven-eighths to two inches apart, and the general
workmanship appeared satisfactory. The rent between the bottom and sides of the
boiler had occurred, for the most part, at the lower ring seam of rivets in the cylindrical
portion of the shell, but not altogether so, some portion of the rent running through the
rivet holee at the outer edge of the circular bottom plate; while, from the upward posi-
tion in which the latter was thrown b{ the explosion, it appeared most probable that the
rent had commenced at that part of the boiler which lay nearest the ground at the time
of the explosion, and thus, from the position of the fractures, must have started at the
cvlindrlc-'l) part, and not at the bottom plate. The reason of this is not very apparent,—
since there were two other ring scams of rivets in the cylindrical portion of the boiler
which were quite uninjured, althongh subjected to the same direct pull, which, after
allowing for the rivet holes, did not amouat to two tons per square inch of metal ; added
to which, the longitudinal strain thrown upon these circular seams in cylindrical i:oileru,
i3 only half of that which occurs in the transverse direction, so that it is difficult to
account for the rent selecting the lower ring seam of rivets, or indeed for its occurring at
all. Whether, however, the rent in queetion was due to some undetected flaw in theiron,
or whether the plates had been crippled in being brought together, which is too fre-
quently the case, or whether an unfair strain was caused by the springing of the bottom
plate, which, although arched eighteen inches in the centre, was yet flat as compared with
the hemispherical top, or whatever may have been the cause that started the rent, one
thing ir certain,—that the appliation of the hydraulic test would have detected and
exposed the weakness, prevented the cxplosion, and saved the three lives.

BoiLEr EXPLOSION AT ARBROATH.—A boiler ex‘)loelon, causing three deaths, took
place on the 2nd ult., at the small flax spinning mill in Hume-street belonging to Mr,
John Findlay. The mill is a one-stonded building near the line of the railway, the boiler-
house standing a little out towards the street, which is narrow. The work is situated in
the very centre of the mill district of the town. The explosion occurred about seven
minutes before six o'clock, the steam having been newly got up, but the machinery not
being then in motion. At that hour a large num'-er of workpeople, among them many
girls, were passing along Hume-street to their employment in the adjacent works, and
one of the girls was killed on the nfot, and two others received injuries so severe
that they died during the day. The boiler which exploded was 20ft. long, and 2ft. 6in.
flue, and was what is known as a Cornish boiler, and was fitted up about eight or nine
years ago by Messrs. Gourlay and Mudie, of Dundee. It was made of the best iron,
and there can be no question as to the excellence of the metal originally. Until a short
time before the explosion, the boiler was employed to drive an engine of 10 horse-power.
At that time Mr. Findlay got one of 25 horse-power, which has been used only up to be-
tween 16 and 20 horse-power. The boiler was at the same time overhauled, the top part
of the flue—the same plate as finally burnt—had been repaired on a former occasion.
The body of the boiler remained entire, and was scarcely shifted from its position. The
water gauge and steam indicator were not broken. The crown of the fire-box or tube
was burst downwards, and fragments of the plate, which showed a bad fracture, and
was slightly laminated, and which was 5-16ths of an inch thick, along with the furnace
dcor and bars, were blown into the strect.

ACCIDENTS TO MINES, MACHINERY, &c.

CoLLiEeY ACCIDENT AT CoLEorTON.—On the morning of the 8th ult., about half-past
eleven, an alarm was given that water had broken into the Califal, one of the Coleorton
pits, the property of Messrs, Worswick and Walker. The men rushed to the pit's mouth,
and many were drawn up. The rapid rush of the water, however, prevented all from
reaching the spot, and six men pecrished. It appears that about three o'clock in the
morning water was perceived coming through a side of one of the stalls in the workings,
and between six and seven it was increasing so that several of the men refused to to
work, but upon an assurance being given that all was safe and that, if it incre , an
alarm would be immediately given, all went to work. A carpenter, who lost his life, was
sent down to plug the holes through which the water was flowing, but about half-past
eleven the siding gave way, and the water rushed in with the greatest impetuosity. For-
tunately there was a reservoir which received a Inr;ge quantity of the water beforo reach-
ing thz bottom of the shaft, which gave most of the men time to ascend before it was
upon them.

A Corriery Exprosion 1IN Sorrr WarLes occurred on the 17th ult., at the Morfa Col-
liery, Margam, Glamorganshire, causing the death of thirty-five people. The Morfa Col-
liery (in which two previous accidents have occurred) is sitnate about eight miles from
Neath. It is the property of, or sitnate on the estate of, C. R. M. Talbot, Esq., M.P.,
and lord lieutenant of the county, but is leased to and worked by the Messrs. H. Hussey
Vivian, M.P., and Sons, Mr. Pendarvis Vivian being the resident manager. The Morfa
Colliery is one of the largest in South Wales, and, generally spesking, there are about 800
colliers engaged in the pit, which works between 600 and 700 tons of 20al per day, which
is shipped at Port Talbot, Neath, and Swansea. The colliery is known as a “ fiery ” one,
has literally miles of underground workings, is ventilated by means of a farnace with two
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shafts for the down and return air, and is always worked with locked safaty lamaps. The

losion occurred about half-past ten in the morning. There were about 400 men in the
;T{a the time, but the effect of the explosion was confined to the Old Mine Foot Vein,
where 43 men and boys were at work.

GAS SUPPLY.

PropucTion Axp gxnunov or Gas.—Mr, J. C. Jeffeott, of Cork, has patented

some imp: the production and eration of , and also in apparatus
connected therewith. The object sought to be obtained in

e production and generation
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smaller opening, which will not be moveable, will also be supported by the same cylinders
and a western Ebntment. Both abutments will rest on founl()htiom g{ ile':lml'lko :’m:n co‘l:-

e hollow in the

crete, and will consist Erlncipnlly of brickwork, with stone copings.
eastern abutment will be filled in with concrete, as will the cylinders themselves. The
traffic portion, or upper face of the bridge, will comprise an ordinary roadway, a tram-
‘“X' and two foof , and the total width overall will be 40ft. The roadway, tramway,
and footpaths will be carried over the J)rlneipa.l opening by two main wrought-iron
girders, which will be continued back landwards. The roadway, tramway, and footpaths
are to be carried over the side opening by two smaller main wrought.iron ers. The

of by the invention consists chiefly of utilising the heat not used, or which
witgout being used, in steam or other furnaces and tire-places of every description. The
means to do this consists of introducln%into or placing within the furnaces or fire-places

veasels of various forms, according to the construction of said furnaces or fire-places, so
a8 that the said heat may be ; these vesscls, retorts, or chambers must be formed
and placed and correspond with the form of the furnaces or fire-places now in use, or to
‘be used for this or other p . The form to be generally used will consist of a retort
or retorts to be placed lengtﬁvuyl or at the sides, or as may best suit the fire-bars of the
different fire-places; these retorts or other vessels will have mouth-pieces or other close
covers, 80 as to be air-tight, and through these mouth-pieces or covara are to be intro-
dueed the animal, vegetable, or mineral substances from which the different gases are to
be obtained, by their cohesiveness being destroyed by the heat before referred to, and not
‘Thitherto used for that purpose. The gases, after being set free in the retorts, cinmbem
or other such ls, are then conducted by pipes in the way usually done, and applied
to and for the different purposes for which they are now nse«i He likewise claims to be
the inventor of a new description of furnace for these purposes, to be entirely composed
of wrought or cast metal, and this consists of—first, a fire-place, with fire-bars on which
the combustibles or heating substances are to be placed, the chamber, retorts, or vessels
for holding the different materials rich in the different gases; these chambers, retorts, or
other vessels to have the mouth-pieces for introducing the substances to be used, and
then another casing to be placed over the entire, 80 that the heat may be prevented from
-«? when the gases are disengaged, to be ducted by pipes in the usual manzer.
Last| ﬁ‘ r. Jeffcott purposes & new system of lighting and heating railway carriages, and
the different railwa) stations along the different lines; he effects this by an apparatus
first com of a cast-iron or clay retort placed in the farnaces of the locomotive, and
‘t::dgu obtained from coals and distilled in the retort by the heat of the fire then being
for dﬁnenﬁng steam is conveyed by pipcs or tubes posed of metallic subst. ,
or of India rubber, gutta percha, or other flexible materials, to the tank and gasholder
containing the purifying water, as aforesaid, attached, annexed, or placed near the engine;
it is then conveyed by tubes or piping to the carriages, and by the action of the when
ited on metallic plates, or the agency
are beated and lighted. On the arrival of the engines at the stations along the
line the gas already distilled and placed in the gasholder attached to the engine, as afore-
said, is couveyed by pipes to a gasholder erected at the station, when it is ready for use.

Gas aT NorrineEax.—The {u:opectu of a limited Nottingham and District Gas
Consumers’ Company has been issued. The capital will be £100,000, in £10 shares, de-
posit 10s. a share. The company has been projected by large consumers for the purpose
of supplying the town of Nottingham and the surronnding district with ias of a purer
and more brilliant character, and better adapted for facturing and tic pur-
poses, than that hitherto supplied ; and at aslowa charge as is attainable by the adoption
of the most recent improvements in its manufacture, and consistent with a fair return
for the capital employed. Calculations have been made that, charging for gas at a great
reduction on the present scale, a dividend of £3 per cent. wiil be realised upon the
shares ; and although the maximum rate allowed by Parliament is £10 per cent., it is
g:opmd to pay all money beyond £8 per cent. in aid of such rates in the town as may

afterwards determined upon.

LarGe Gas-HOLDER AT THE CITY GA8 WoRrKs.—For some time past numerous work-
men have been engaged in erecting a vast g&s«holder at the premises of the City of
London Gas Company, Whitefriars. It is a three-light gas-holder, and has (except the
g;intingevlately been completed. The works connected with it have been carried out by

essrs, Westwood and Wright, of Dudley, holder builders. When full it is of the
great height of 100R. (the highest ever built). Messrs. Westwood and Wright are now
engaged in constructing extensive works at Para, in Brazil, which are rapidly progressing.

TREATING GAS OBTAINED FROM COAL AND MinxmaL Orms.—Mr. J. Leigh proposes to
subject the lﬁn obtained in the distillation of coal, cannel, bituminous 51&10, ghead
minerals, oils, petrol , or other bustible sabstances, to the action of nitric uijd.

or of a mixture of witric and sulphuric acids, by which nitro-b le, and other compounds,
are obtained, and certain substances removed from the gas employed. For this purpose,
there is introduced into a series of earthenware vessels, arranged in the form of Woulfe's
bottles, a quantity of faming nitric acid, or 8 mixture of nitric and sulphuric acids, and
through this is pressed a current of gas produced from any of the substances named, con-
tinuing the operation so long as any action is exerted by the acids npon the gas. en
the operation is completed, the nitro-benzole is removed, and other products separating
themselves from the acid liquid ; this may be employed for purposes where weak nitric
acid, ora mixture ofit and oxalic acids, are required.” This process may be used for the for-
mation of the products of the action of the gases upon the acids, alone; but where the puri-
fication of the gases is desired for the purpcses of illumination, it is preferred to use fuming
nitric acid alone, which removes from the gases certain constituents that render them more
liable to give off smoke in their combustion, whereby the odour of the gas is improved.
In the process, a quantity of acid vapour is mechanically carried forward with the gas,
and this may be bro%ht into contact with alkalies, or mi ] salts, ble of removing
it from the gases. ere a mixture of nitric acid, and of rectified sulphuric acid is em-
loyed, it is preferred to use one part of nitric to two parts of sulphuric acid, and when
ming nitric acid is used, the strongest is preferred.

InLoMiNaTING POWER OF THE Gas SUPPLIED BY THE PaRis Gas Cowmraxy.—The
Paris Gas Company is bound, according to its contract, to supply a gas with the illumi-
nating power such that the consumption of 0'88 or the maximum specified 098 of a
cubic foot under a pressare of one-tenth of water, should give as much light as 154 grains
of purified colza oil burnt during the same time in a carcel lamp regulated to consume
648 grains of oil per hour. From the 1st of April to the 30th of June of the present
year the result of the daily tests gave an average consumption of 0'85 of a cubic foot of
ﬁu to 154 grains of oil; the company thus suﬂ)]iod during that period a gas whose
luminating power was above the maximum required by the contract.

DOCKS, HARBOURS, BRIDGES, &c.

Lizge Swing-BripeE ¥ox RArLwaY ANp Ompmvamy Tearric ar Hurr.—Mesars.
Grissell, of the Regent’s Canal Ironworks, have obtained the contract for, and just com-
menced the erection of, an i swing-*-“_, , of liar design and messive
portions, at Kingston-upon-Hull. The bridge is intended to span the river Hull at points
very near to the citadel and garrison of the town, and the extensive shipbuilding and
enrineexggﬁ establishment of Measrs, 8 1 1t is to consist of one principal open-
ing of 100ft. and a smaller one of 38ft. The superstructure of the principal opening will
be carried back landwards, and is to be made to swing or open by aid of POw me-
chanism. It will be supported by an abutment on the eastern bank of the river, and,
when closed, by two cast-iron cylinders, also sunk into its bed, The superstructure of the

of a gas stove, the compartments of the car- | o,

dway and t y platfo will pass in between the main girders, and be supported
on wmught-iron cross girders. These latter will pro{ect on either side beyond the main
girders, for the purpose of carrying the footpath platforms. Railway and roadway trams
will be laid on the bridge, -and fencings, or parapets, of wrought-iron will protect the
outsides of the footpaths, For the purposes of opening and shutting, the two larger
main girders will be bolted to an upper roller frame, turning round 'a central pivot, and
which rests again on rollers working in a live ring on the ends of radial bars. The radial
bars themselves will be conneoted to and will work round the central pivot, fixed on a
lower roller frame, upon and around which the roliers run. This lower frame will be
bolted to stone blocks resting on the eastern abutments. Dwarf walling is to be erected
around and within the s occupied by the bridge when opened for the navigation of
the river, and the space is to be also pitched. Fender pilework and dolphins be con-
structed so as to protect the east, butment, the oylinders, and the bridge itself from
injury by shipping, or craft of a lesser kind. The gnn metal bearings, in which the
massive rollers of solid wrought-iron will tarn, is to be composed of a hard mixture aceru-
ing from the following materials:—Copper, 84 parts; tin, 13 rart.s; and zinc, 3 parts.
The construction will be known as the Hull South Bridge. It is to be completed within
eighteen months from its commencement. The Hull South Bridge Company are the
promoters of the work, but as the garrison will derive considerable advantage from its
existence, the Government bears a share of its cost.

New Bemer v Derry.—This new bridge has been opened by the Lord Lieutenant
of Ireland. The site is about 250 yards south-west of that occupied by the wooden one.
The new bridge is 1172ft. in length, 30ft. wide, and consists of six principal openings—
119ft. each—a double swing bridge, spanning two openings of 45ift. each, and two
subordinate openings, 62ft. each, landwards—one on each side of the river. The piers
for the principal openings are each posed of two cylinders, 11ft. in diameter, and
24ft. apart, from centre to centre. The pier for the swing-bridge is composed of seven
cylinders, each 8ft. in diameter, sunk into the bed of the river, and all enclosed in one
large cylinder, 30ft, in diameter. The cylinders are all filled in with concrete. The
principal o) g8 are spanned by large girders, placed transversely, 24ft. apart, resting
n ite blocks imbedded in the concrete contained in the cylinders. The bridge is a-
double one, the lower level being constructed for the transit of railway carriages, to be
drawn across by ho and the upper one being designed for ordinary traffic. The upper
roadway is 20ft. wide, divided down tho centre into two channels by the water tables; on
either side of the ca e-road is a pathway 5ft. wide. The height of the raiiroad
over low water mark is 14ft., and the depth of water at high-tide under the swing-b:
is 33ft. The bridge is of iron.

MINES, METALLURGY, &c.

Ox THE SEPARATION OF LEAD AND ANTIMONY; (RRAD AT NEWCASTLE, AT THE
BrrrisH Assoc1aTION MRRTING, BY DR. T. RicHarpsoN).—In the metallurgical treatment
of lead ores, a certain proportion of the lead remains mixed with the impurities of the
ore, in the form of slags. When these slags are smelted in the ordinary hearth, a hard
lead is obtained, the hardness of which is generally due to the presence of antimony.
Previous to 1840, these slag leads were with diﬂhmltr sold by the smelters at a lower
price than soft lead, but in that year I introduced at Blaydon the process of softening or
calcining these leads, by which plan 95 per cent. and upwards of good soft lead was
obtained, and the droes produced was afterwards reduced, yielding a very hard lead. The

Icining p ists in exposing the hard lead, in a melted state, to a cnrrent of bot
air, when the antimony, with a certain quaatity of lead, becomes oxidised, and this dross
floats on the surface of the melted lead, whence it is skimmed off from time to time.
The soft lead is then run off and ladled into moulds. The dross is reduced in the ordi-
nary manner; but I have found that, by mixing a am;ll“?nantlty of alkali with the dross,
the heat may be reduced and a better produce 13 obtained. The hard lead obtained from
this reducing process can be treated in the same way as the original slag lead, but amach
longer time is required to effect the removal of the antimnony, and the produce of soft
lead falls as low as 60 to 60 per cent. The following analyses illustrate the changes
which take place in the hard lead by these operations :—

English Hard Leads.
1st Calcinatl 2nd Caleinatl
Lead 8858 ... . 52'84
Antimony .. 1129 ... 47’16
opper . traces. ..... . traces.
Iron e 008 034 ... . traces,
9816 10000

Soon after the t of the g operation at Blaydon, a quantity of
hard lead was imported from Spain, and the late Mr. Burnett, by my advice, submitted it
to this softening process, but he found that the usual brick farnace could not be made to
retain the lead after it was melted. He then employed a cast iron pan, bnil't mt‘n the
brick farnace, and this simple arrangement was perfectly ful. The ti

was thus laid for the extraordinary trade in Spanish hard leads which is carried on to 80
great an extent in Spain, France, and England. The Spanish hard lead, when submitted
to a similar treatment to that already described, furnishes the followlng analytical

results :—
Spanish Hard Lead.
Original Lead. 1st Calcinati 2nd Calcination
Lead ........ wee 9581 6498 56 60
Antimony .. . 2984 . 434
Copper .. . 590 . traces.
Iron ........ - 020 ... traces.
10000 10092 100700

I have already mentioned the beneficial action which a small quantity of alkali exercises
in the reduction of the hard dross, which is strikingly shown in the following analyses
of two samples of lead, reduced from the same parcel of dross, with and withoat the
addition of the soda :— ~

With ¥ per cent. Without
of s|7 otli. alkali.
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—

In these operations a quantity of refuse products accumulate in the cmelung worn.
which are sometimes reduced, especially in Spain, in a small blast farnace.

time, the hearth of these furnaces is fllled with a spongy, semi-fused mass, alled [ m
by the Spaniards, one of which was found to contain :—

Lead 61'35
Coppor %53
Iron e ‘61
Nickel traces,
9976
The antimony-lead obtained from the d calcinati very well for the

casting of type furniture, and also for the coarser kind of type.

Corrae Mr¥rne 1¥ ITaLy.—An interesting account of the operations at the Monm
Catini Copper Mine, Tnscsny—the most succesefal in Italy, and perba MP. one of
profitable in Euroj ofpe' has been contributed by Mr. Nelson Boyd, ining Englneer—
“ The existence pper in this district appears to have been known in remote anti-

quity. Prom old workings discovered, it is proved that the Etruscans were aware of the
vdue of these hills, and worked them for copper. It is also found from records that
Monte Catini was also worked in the middle ages; but that the works were stopped by
the terrible plague which raged in 1300, and which changed the fertile and populou
Marrema into a wildernees; from which condition it has y been attem to
be rescued by drainage and cultivation. In the year 1820, wme unsuccessful tria
made on the site of the present mine; and again, in 1830 a shaft was sank—the lode
discovered—and several le rels (nmou t.lwm a dee uht) driven, but only an insignificant
quantity of ore raised. It was not till the year 1 fier the mine oame into the
hands of the present proprietors, Messrs, Hall and Sloone, tha.t the workings showed
any importance. In that year a large mass of ore was discovered, from which sufficient
was raised to pay all worl expenses for a year—which lppcmd to eetablish bqond
all doubt the sucoess of the undertaking, a view fully realised by subsequent events."

P16 Irow.—The eom make of pig iron in England and Wales last year was
2,863,460 tons against 2,763,380 tons in 1861, 2,833,752 tons in 1860, and 2,273, tons in
1854. The make in Scotland last year was computed at 1,080,000 "tons ngnlnnt 1,040,000
tons in 1861, 1000,000 in mo, lnd 775000 tons in 1854, The total number for the
United King from 3,043,243 tons in 1854 to 8,943,460 tons in
18682. The nnmborof ﬂmnou in blast last year was 556 against 568 in 1861, 589 in
1860, and 554 in 1854. The average price last year was 35s. per ton 0s.'3d. per
toninlssl 63s. 6d. per ton in 1880, and 79s. per ton in 1854. Of 586 farnaces in
blast last year, 438 were in England and Wales, and 120 in Scotland.

CoLLrsry VENTILATON.—A successful trial of a machine "gor this purpose has boon

made at Bonville's Court Colliery, near Tenby. The hi fan
mved -nd oomtructed b; . Waddle, of the Lanmore Worko, Llanelly, of 1sn.
am: 4ft. breast, and is %0 arranged on the surface over the upcast shaft that it

absorbs sll the foul air and gas from the colliery without any leakage, and thul, probnbl
supersede the large furnace at the bottom of the shaft, which is so ofter (n
{ dnngerous proximity to these large reservoirs nndergronnd. This !m-wheel is

Homn 1600
Potash . 1773
Iron 3:00
Moisture 328

4060

A potash-charcoal was made by mki.nr 13 parts of wood-charcoal with a solution of
four parts of potashes, and then perfectly dried. A gun-barrel was partially filled with
::rel nnx:ure, and ex&os:g to a red heat ‘gg ‘a wgnnte tgxamul:e. In the first :n?‘;egd

es of experimen e gnses genera n the gun-barrel were passed thro e
potash-charcoal, which was maintained at a red heat in an iron tube plased in another
furnace. In the third seriee of experiments, the gases were through hydrochloric
acid, and in the last oxperiments the gases escaping from the iron tube containing the
potash-charcoal were conveyed through l:!{‘drochloric acid and then thraugh a solution of
potash. In the last series, the were ¢ollected and analysed. In each
case the prussiate was ex The ammonia was determined in the
usual way, but in the tabulated resualts which follow the ammonia is given in its equiva-
lent of erystallised pmlhu of potash. The t! 1 yield of prussiate was 382'50,
and the actual guantities obtained were as follows -—

L 2. 3. 4.
Retort . 10197 ... 13548 .. 14693 141°08
Tabe.. 6825 .. 6354 .. .. 7100
Acid . s ess . . 14024 68'80
Potash e eee 276
Total 17023 ... 19900 ... 28717 27363
Loss . 21228 ... 18350 8533 10887
Produce per eent.. 445 ... 822 - .. 751 756

The gases were not eolleeted until the air had heen expelled from the apparatns, and
consisted of—

}({htb tted hydrogen l“;ﬁ
are! "
Carbanic o: dz 2534
Nitrogen 14'00
10000 *
It would therefore appear that of the mtrogen of the animal matters is eliminated
in its ultimate form, and cannot be made il ctare. 1t would aleo

r that a modification of tho ugg;ntns used by msnufactnrers would probably be
ol owed by a much larger prodace than is at present obtained.

DerEcTiON oF NrtRIC ACID IN PorTABLE WATER BY MEANS OF BRUCINE; (READ
At TEE BRrrism Association MzEring, NEwcasris, BY R. Kersriwe).—The author
makes a solution of one part of brucine in 1000 parts of water. He pours a cubic centi-
metre of this solution into a glass, and adds a cubic centimetre of the water wader ex-
nmmmon for nitric acid; he then pours very slowly down the side of the glass a cubic

etre of ie :cid 50 that the acid may form a layer at the bottom of the glasa.

dnven by a lsteam engine of 18 lnchea cylinder and 20 inches stroke, producing an
average of 120 revolutions per misute in the fan.

APPLIED CHEMISTRY.

Ox TR VARIOUS K1xD8 OF PYRITES USRD ON THE TYNE AND NRIGHBOURHOOD IN THE
ACPURE OP SULPEURIC AcCip; (RRAD AT THE MRRTING OF THE BRITIsH Asso-
CIATION, NEWCASTLE, BY J. Pu'urnol, Amavyricat Crxuisr).—Iron pyrites or bisul-
phide of iron has been used on the Tyne in the manufacture of sulphurie acid since about
the year 1840. M ﬂmt time, nnd u, 856, the m;lﬂmpplies of this mineral were
d from I I, and he colhenee of this district, where it occurs and is
associated with coal, und is known by the name of coal brasses. But since 1856 other
and more abundant snpplles have obtained from Splln, Ponugnl Bol?-m, West-

Then, if nitrates are present in water, a zone of rose-colour  appears on the surface of the
acid. Thesone turns yellow on its lower surface, but remains without further change for
some hours. By care! Knhn.ktng the glass the rose colour may be made to reappear
above the yellow zone. A cubic oentimetre of water cont. 1t dth of nitric
acid shows the reaction very decidedly, but it may be seen when the amount of acid is
ten times less. As the sulphuric uli. he brucine, and water employed to dissolve it
Toay comtain nitric acid, this source o must be guarded against, and the author
recommends that the water should be ed from potash, the sulphuric acid distilled
with about 5 per cent. of carbonate of mmonh, collecting only three-fuurths of the acid,
and the brasine well washed with distilled water.

Przsarvarrve Psorzerizs or Coir Taz.—M. Rottier has placed a paper before t.he
Royal Academy of Belgium, upon the praservation of wood by the heavy oil of

ia, Norway, Sweden, and Tuscany. At p t the pyrites on 0

{::'Tay'u and WM is about 70,000 tons per mnnm, repmenux_xp a value of | in which he states that, after '"‘"“‘ the of P ds this \ple

sbout £105,000. Th: folle%winm o fes anal sted chl;; m, f the p ! kinds any pme::ﬂ'v‘:l;ﬂwdu:c .;uzl:ta:na m&ﬁ?iﬂiﬁiﬁ i:n roduced in JIO dintﬂhdon of
rites at present us verage
::rg‘y). bm‘gﬂg m the Tyne ~— samples yeec are v . samples of ::d dtar at a temperature of abont 572 deg. Fahrenheit, is the substance alone that resists
2, 3. 4 5. 8. 7, | the decay of wood.

Snlphnr e u-oo v 40090 ... 4501 .. 4660 .. 4660 .. 4420 .. 98’10 Ox rar PezsaNcx or SoLruyR 1¥ MAivERIALS USED ¥or LiantiNg Puzrests, awp
TPOD wevvremeree 3870 ... 4161 ... 3968 ... 8822 .. 3022 .. 4052 .. 3444 |THE Mopm or DxrEcrive THE Saxx; BY M. H. VorL—E! s have always been
Copper ......... 880 .. 58l .. .. .. .. .. 180 .. 080 .. trace |made toseparate from gas for llehdns pnrpom the sulphur whlch 1t ner:l.géoonwns.
Lug“ 088 .. 066 .. 037 .. 064 .. .. .. 160 .. .. |80astopreventin its camb ot‘mlph not only
e . trace .. 180 .. €00 .. 118 .. 851 .. .. exervim a deleterious infl upon 'he Srgans but -ho datroy-thevm-

... trace ... trace ... trace .. ... e e we .., | 1 of tapestry, gings, &c. “ is idered that the

v 014 ... 02 .. 011 ... 210 ... 024 .., 496 l’ound in coal gas is in the lhte of sufphnretted hy or nmlhhmt of carbo ma
Magnesis ...... trace ... trace .. .. .. w0 e 001 ., .. .. 033|metallic oxldeosre used for the abeorption of ',heu imparities. Vohl h

Carl o e eee wee  wee  ww  we  ww 166 .. .. .. B511|periments upon different ssmples of co benzine, and from the result he conclados
028 .. 0381 .. .. trace .., .. .. 038 .. trace |that benzine often contains culg:mr in combination, which is found in that portion that
028 .. 035 .. 042 . 087 .. 045 .. 035 .. 081]boils nndor 170° Fahr. _Thesulp urineomblmtion with the carburetted hydrogen cannot
d e wee e e ee e e ave e e e e 1446 ::“ parated ﬁuu m I en} ) 5 obuhedme ;‘lﬂtﬁh‘mof
Gangue...... o 1190 ... 200 ... 1223 ... 870 .. .. 880 .. 140 ugh metallic eptooo e tain, o water, & o thaline
m‘&‘;. — 017 L. 005 .. 0% .. 0% .. 01 .. 090 .. 0% md benzine, an ofl ofmmpluun boiling below 176° Fahr., aud containing the
— — — —_— — —_— rocarbonated combination or 'l‘he purwu omployod by M. Vohl is oom-
W wm 0% ol dwm e m‘iiz..‘i“&"i’.ff‘ adwit Tho' .m' 3 maphihaiing form in the interior of
an water and naphthaline form in the of
No. 1. Spanish yrite-. obtained from the distriets of Huelva in Bpain and Algarve in ( 4he worm oily concretions, whﬂst the sulphuretted hydro-carburet falls into a gjass re-

A
of the Belghn varieties, ob

soooowmd:rmnnmmedonthe'l‘yne No. 2. Ditto. No. 8. One
ed from the Bocheux mine, Theux, near hm About
12,000 toms of Bel, pyrites used on the Tyne per annum. No. 4 W
Consumption on the 'l‘yno about 6000 tons per annum, This is oneof the most .bnndnnt
sources of the new! (-dlueovered metal thalllum. No. 6. Norwegian pyrites, obtained
from the island of Hitteren, in the Ba 1 of Drontheim, About Wr annum used
on the Tyne. No. 6. A rich variety of lﬂlh yrites obtained from the Wicklow mines.
About 4000 tons of Irish tes used on the Tyne per annum. No. 7. Coal brasses,
sample obtained from the Walker Colllery. About 7000 tons per annum used on the
Tyne for the manufacture of sulphuric ncld Other Inl:glﬁ of pyrites m also given in
the paper. The methods of b the , and various ohjec-
tionable varieties of pyrites are aleo de-cribed
REsULTS OF AN EXAMINATION OF THR PROCESS POR MaNUFZPACTURING PRUSSIATE OF
PorasH, BY THR LATE MR. JoEN LEE Aaxp Dz. RicmirpsoN.—These experiments
were made as far back as 1847, but the notes had been overlooked, and were only found
when it became necessary to pre, pare au t of the factare of this salt for the
new edition of the Chemical T The ri ts were made in gun-barrels,
md the same mixture of materials was employed in each case. Clean horn, carefully
was mixed with the best potashes and iron filings. A small qummy of water
wu ufded. to assist in making an intimate mixture, whxch was carefully dried and re-
duced to a fine powder, This mixture was composed of—

oeiver at the bottom of the worm, nlso mrz«mded bya freczing mlxture The mb-
mitted to trial was from a{ v

and the
ihhnvhfm washed in basic acetate of lead. To di the rin b

in the oil obtained from coal gu. M. Vohl em‘)ioys t.he following method :—Introduce 30

nh pryly

to 45 s of the oil, to a dry test tube, to which add a
mpou-lnm e surface being freshly cut; d:ls mixture is then submitted for 10
0 16 minutes to the tem rature o

bomng ofl. If the suspected oil contain sulphar,
the brilliant surfaces of the d with a red or brown pellicle, com-
posed of mlphmt. of pouufum. On then adding a few drops of distilled water, it be-
comes y the and Ives the sulphur set free; one drop
of alkaline nitro] i now added to this liquor, is snﬂ!cient to obtain tbo besutiful
violet colour characteristic of sulphur. The puritied

con! a certain quantity of sulphur, which may be detected by the above means. So-

dium may be employed as cﬂ’ectively a8 potassium. It often occurs that ofls o Hy
ter having been treated by sulphurlc uld As, forex-
Ample, the dly products l.rlsing h'om the distillation of bit d
of & mixture of aldehydes and acetones, which both easily combine with alkaline sulphi
When oils contain the sulphar in the state of sulph acid, the inm test can also

be employed ; the sulph aad is d, aud an alkaline sulphuret is formed.
The brown appearance upon the surfaces of potmlum preserved in naphtha arises very
often from the sulphur contained in the oil
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List of New Patents.

l"l‘nx AxrTiZAN,
Nov. 1, 1863,

LIST OF APPLICATIONS FOR LETTERS
PATENT.

WWE HAVE ADOPTED A NEW ARRANGEMERT OF
THE PROVISIONAL PROTRCTIONS APPLIED FOR
BYINVRNTORS AT THE GREAT SeaL PATENT,
OrriCE. lr ANY DIFFICULTY SHOULD ARISE
WITH REFERANCE 70 THX NAMKS, ADDRRSSES.
OR TITLES OIVEN IN THE LIST, THX KEQUI-
SITE INFORMATION WILL BE FURNISHED, FRES
oF RXPRNSE, PRUM THE OFFICE, BY ADDRESSING
A LETTER, PREPAID, TO THE Epmmor or
“THR ARTIZAN.”

DATRD SEPTEMBER 25th, 1863.

2362 C. de Wailly—Improved -Il or clog, prin-
cipally imoudex for bath roo PPCI‘ s

2363 A. V. Newton—Joint ﬁ-r n.e tube of rutface
o.ndensers.

Toh 14

2364 P. Bpe -Prod f of
nmmmuln nnd other nlpho-eylnidu

2355 E. L in rotary engiues to
be 'or-ui by 'uc, steam, air, and other motive

M Schafbavser—Making peper tubes used in
spiuning munufactories.

DATED SEPTEMBER 26th, 1833,

2267 G. 8pill, T.J. Briges, & D. Sprlll—lhnuhc~
ture vfdrlvln‘ straps or bands and of flexible
nllnuor in erinoll

2408 G. Dickey—Winkers or eye-screening appae
ratus for horses and other animals,

2409 ¥. Leslie—Preserviug the bottoms of ships or
vessels and other surfaces from the prejudicial
effects of ma:ine animals ant vegetablrs

!!:io T. Horsley—Improvements in breech-loading

re-nrms.
2411 J J. Andertos—Manufacture of boots and
shoes

Datrp OcroBer 2ud, 1363.

2412 J. Farrar—8pinning and doubling wool, alpaca,
molnnr, cutwon, silk, fax, aud other fibrous sub~

34 B F. Lodeke—lnr in cbiaining
motive power.
214 R. Charlion—lmp in metallic bede
s
ﬁllb J. T 1 11 p g for stuffing

bo:u and pilwno.
G. Tunum—-Compound reactive agent and
10 be ploy in the pro-

sars of dyeing snd wrinting.
E. Gedp—lmpnv:d pen bolder and

per.

er W. A, Torrer—Lubricating the axles of rail
way elrﬂn .

620 G
Aarms.

2421 G. & W. T. Shepherd—Storing the crystals of
lamp or rfined sugar

2422 J. Bowron & G. Robinson—I.Lprovements in
the mauufac.ure of soda.

Datep OcToBRR 3rd, 1863,

and lworod skirts.

2269 R. Clarke—Now -pxliuﬁon of m-uri-; :’::
anid m:vrhlu

270 W. Clark—Improved fubric for the prodncdon
of pvn.n-nml. -lecmeuv.

,-lm-ble to the coating of mmll-e aud uthnr P
'A'ﬁr A. Gleerup — Improved construction o° gus

273 l. H. Nomrie—Manufacture of tudia rubber
nnd‘su-m percha compounds.

Mnisn & W. Tic—Appamtus for supply-
ing ges to railway curinges aud other moviug
steuctures.

2375 B. B, W dwn—scum boilers and other fur
naces and fireplace:

DaTED SKPrEMBRR 28th, 1863,
2376 T. Lowe—8elf-acting lock, lever, baud, milwvay

2423 J. 8chofierd, J. Kirk, & W. Spivey—Looms for

weaving.

2424 G, ll. Tilling & J. Park—Filling tohaceo pipes
of an cunstruction.

.4

mprov.
E B Wileon—Manutaciure of iron ond other
m.t}‘ 'l' h J. Fagg — Manofacture of boots and

M40 K, Pnu—?muhmg woolleu fabrics made on
twist lnce machinery.

2428 [. Bonomi—Cunstruction of nrches und other
like structares.

DATED OCTOBER 4th, 1863,

2420 W. Hoehl, C. Brakell, & W. Guother—Im-
prosements in rutory engines worked Ly steam,
wut—y. ur other motive power.

C. Brukeli. W, Hoebl, & W. Gunther—Motive
engines worked by water, steam, or uther mouve

ﬂ;m;. M. & J. Stanley—Improvements in pro-

‘slllug T

engine, er, wag.on, or

car 5

2377 L. J. J. Jecu—Construction of steam boilers
and their fice grates,
378 P. Bou:clLauni—I

T ght or candle

i ni

n of d iron and

2% J.T. &PB. Harlow—Improvements in breech-
Ionniug fire-arms.
) W. E. Gedge — Apparatus for henting by
menu - o fllumiuating gus
2382 J. H J-vlmu-u—lnnu(.cluu of boot and shoe

un -m d”
W. Blake. & W. H. Bailey—Re-
ﬁuhﬂr.g .m‘ judicating the flow and piessure of
quuh nod ﬂmda. a
re sk and V.

Datep SerirMBER 20th, 1863,
2385 ¥. Preston — Rulling; and cutting files and

2388 F. G, land—Manufacturing submari
raph cables.
Meudel — Manufuctura of waven fhbrics,
licable to enverl telegruph wires.
H. Haigh eaton—Dyeing cotton or
other 'T“bk ﬁbm- substances
2389 W, Clark—Impruvements in the svles of toots

and shoes.

2390 W, E. Gedge—Parts of tte pe:maueut way of
railways,

ﬁ!l J.&npa-—lupnmncnn in the coustruction

m P l J. Llewellin & J. W. James—Wairr
closets.

Datxp 8xPreMBER 30th. 1803.

zzm J J. Chidley—Improved bottle and stoprer.
larke—Improvements in musical iustru-

B9 . Bkinner—Conieal packing for taps.
739 K. 8, Alh’\n—Clhll’ holder.
Z!!7 E. W. Bullasd—Machine for turning and
iending hay.
G. llliot—l'rop' and supports fur coal and
other mines.
B. Biowne—8ight-piece for rifles.

DATED OCTOB1R 1lst, 1863.
2400 W, Smith—lmpmtd process for re<ciystallis-

i
2!0':‘.' Inclmy—lmproremmu in fire arms, ord-
wance and projectiles.
200: T Beli—Bncks aud tiles
2403 H. A. Bouneville—lmprorements in railwa;
and other breaks.
N. le Gras—Improvements in cooking
Stoves and mpparatus,
W0 F, llnd—Col.oenng and saving the spirit of
bol ‘!nrrnlrd by spuutaurous fermentation in
Taw sugar. concrrete, mrlade, avd molnsses, and
thmn ol duriug the procrss of

zm J. g in 1
‘ rriayes,

2407 W.E. N

and other grain.

in taps, cocks,
g""""’ or valies.

M433 J. W. Guilmettr—Bubstituts for wllfﬁh!. pipe
ciuy. and otker anninguus substances 10 be em-
ploved to produce & white conting or nrﬁcn

2434 W. H. baile;—Cumb.uyg mrmuolhnﬂbm-
subetances.

435 G. H. Elis—Appamtus for aiding the com-
bnodon of fuel.

38 B. G-orp—hbleu, show Dbills, and trude
wunouncements,
2437 T. Ivory —Btenm eugines and furnaces aud
boilers ror the same

. Tuwl ). ) for

cnoling liquids.

243 R l‘eppn—lhdnue for pressing or crushing
speut hops.

2441 W Legg—Imp
machines.

to tewing

Darep OcroBxr 6th, 1863.
2441 8 Mathews—Improvements ia breech-loading

fire-aims.
2“2 E. Whitel M

hack!
24!5 W, H.&T. Holgate—Improvements in the
manufacture of pickers
44 R. A. Bieoman — Impruvements in stram
boilers and furnacrs.
2445 W, Baicheliur — Moulding and modelling
pnlan, teeth, nud gums tor deutal purpos-s
2446 G. Dyer—Improremenis in the cuastruction of
T lwey carringea.
247 A. Jobuswu—Iimprovements on railway car
nages.

ficture of ght fron

Darep OcroBir 7th, 1863,
2418 E. Jone—Pumping
269 D Baun—R

2465 M. lnhl:—“’nhh‘ cleansiug, salting, and

king
9&0 . Eanoml & F. A. Blanchon—8hooting toy
fusees, toy ruckets, or other aimilar toy missiles,
104 mrans of toy p-lw'lw ﬂherwy 3: arms

2&0‘

of «as from
2{&‘ J. D l)ougdl—Cnmel guns and other light
artillery.
2469 R. 3 Whatson & W. J. Kendail—Walkiog
stick umbrellh.

W B F. Weatherdon—Remoriug dirt from boots
2540 l Pleun—\'ennhﬁm apperatus.

DaTep OCroskr 16th, 1863.

2531 J. Polglase & J. Cox—Cleaving stone

2532 E. Rowinr—Steam mﬂm U bolkrl-
2553 H. A. Broomap—Pum;

BHPF E G.de Hnﬂo—&mﬂ machines,
25385 Stuber—Application of blust heat.
2536 8. Jny—!loelun'- and di

2470 J. Mead—Construction of various articles of rawers.
mrmlnn.
71J.8 Machinerr for sep g diffrent Daran OCTOBEZR 17th, 1863
tuu ot
$72 A. V. Newton—Imp: in the ¢ 2537 M. Meisel

tion of cindensers.
Datzp OCTOBER 9th, 1883.
2473 L. Mzbvn — Improvements in vapour bath
1' l:l W 4-vd J. Whitehend, k'l‘ Tetlow—Govern-

ing siusing or 8

ships.
21;'7 U. Parry—Impruvements in refining crude pig

irou

2i7» J. M‘Innes—S8heathing for navigable vessels of
iron or wood.

2479 J Matber—Ilmprovements in friction or glasing
55"3'"1'..’. >ge—Rail

™0 D il w-y ‘wrapps.

U481 N. P fires in Y
and lluel, r and
tbucln. and w act as a ventilstor.

2462 R. Mmtyn — Condensing and parifying the
tumes oud geses mrising from tne treatment of
metals and meiailio ores and substnoces.

2183 R. A. Broomnn—Amnlgamating and s-parat-
ing guld and silver from quarz and earth con-
taining the same,

Datep OctoBRR 10th, 1863.
2484 G. W. Reynolds—Manufucture of bands or

strips for crinolines,
2485 J. Vavghan— Purifying waste gasex from blast
nud other furnaces.

2466 8. Hanner—Swring petroleum and other like
vils and spirits.

2487 J. H-u ardt & F. 1hi¢le—-l'unfym‘ and in-
creasivg the illumiuating puwer ot gus.

lebnnko & J. & ¥. Lavender—Manu-

2489 D. lmudfno;—?rlnung or dyeing textile

fabiics.

2499 J. W. Goundry—Improvements in musical in-
strurneuts.

24N T. Hughn—hmhonu.

DATED OCTOBER 12th, 1€63.

2492 A. Inglis—Tnps or cocks.
'H’l!m: R.Jackson—H.ops and tyres for railway

2494 W. Hutchison—Manufacture of fittings for
wder flasks,
2495 J. G. Hndq—lnn and wooden ships and

other vessels

2496 J. Hexp—Perforating machines.

2497 W. T. Bury—Baths tor countsining heated
metals and fiuxes employed in the processes of'
huldgnin‘ and tempering st el.

98 T. Browning—Metallic ensks.
M T. Gullow—nnrm‘s for axles for rallway or

MT. !‘u—uming out the tubes of stram

MI \V B. Gedge—S8lLears for cu'ting metals and
oth r substsnces.
2502 c Hnmqu—Puﬂfylng hydr‘oavll:eou.
ot

way ol‘ RIways
2504 G. Mountford—Cotton gin.
2505 J. J. Anderion—Cutung and_finishiug the
odg- of the soles aud heels and the bottumns of
bouts and shoes.

DaTED OCTOBER 13th, 1883.

2508 J. D vdu@-l\nlling, shaping, or forging metals.

207 G, Morxnu—h tor p.stal and uther pursoses.

2508 J. K. Poynter—Throwing projectices by means
of explo-lv. ugents K

2509 J, Pince—F nishing paper

2310 A. Ralfe—Propelling carringes on railways,
tramways or on cummon roads.

2511 7. C. Craven—Cotton gius.

252 T. Scou—Fivating docks.

2513 J. Fowler—Apparatus used for hauling egri-

bhinds, s and g wiadow

2450 E. lenk—Apparatus to b* ueed in placiog
glost chinn and earthenwars in «veas and kilus
fur firing. buruing, or baking such ware.

451 J Lmldmk—llunuﬂ!, runuer nowhu. and top

notcb- 8 fur umbrelins, and parasols.

2Lv" 3 Uraham—Improvements in high pres.

2453 C P.
the burning of Lydirvecnrbun:

2454 C. I’. Button—Pumps,
2435 C I' Botton—Harrows,

2456 R.Z P s in fo of
nc demic cnpe
2457 A‘ lhgg, jun.—lmp'rovemcnu fm prop-lliug
el

Slauch 1
nug p

2438 E.

fn I

engiues

ﬂiﬂbJ. Gibson — Improvements in cnet iron pit
ub

460 b “lughb—“r’uhln sapparatus,

2461 J. H. Jonnson— mp!vv-"mnu in the perma-
uent way of 1ailways.

Darzp OctoBER 8th, 1863,

ﬂ! J. H. Juhuson—Propeiling shi
M463 A P. P‘ Lo in the manu-

facture of watches.
2464 C. (:rouwell—lmptomnznu in breech-loading
fire-arms,

unon—hmp- up-eally applicable to |

2514 A. Crellin—Omaibus indicator.

Darep OcToBER 14th, 1663,

2515 J. llowlcy‘-l-“'ubh(. scrubbing, -c nrmg,
B uther

matters trom woveu or other fibrous lnnlrnall.

2516 J. luchley—Valves tor deuble cylinder steam
ergines.

ﬂll‘li P, Colquhoun & J. P. Ferris—Fire bars for
the furnaces of steam boilers.-

2518 M. F. D. Cavaleric — ObtaiLing ccntrifagnl
motive power

2519 J. Milton—Looms.

.J. Rh(eoub—Bol\lnz ng".

B -nnrnlle—Clnnu.g u.ip- hulls.
- Bmithett—Application of whecls to rail-

way carrisges.

DaTEp OCTOBER 15th, 1863,
un.— Wrenel

2524 R Dewley,

2525 1. Lesley—N 1

2526 H. Clayton - Buildings for (‘rpn‘ bricks, tiles,
and o'hrr articles.

250 g chain cables,
& ship’s nawse whrn toul, and presentiug stisin
to the chein cab.es when ships are 1divg at

'W. Hart—Suspending T f; +

25:8 8 Bernsford & «’ Alusworth—Looms,
2839 J Shanks—Valves or taps.

2540 W. Hanmpeon—Lnoms.

2541 W. Routledge & F. F. Ommaney—Baling

s
2542 W. Clark—Rotary engines.
2543 Y. Meirnt—Propelling vessels.

W, Clark— Bewing and embro deriog machives.
2545 L. R. Chesbrougb—Let.off moton tur leoms.
2546 J H Jchnson—Washiug muc:ines.

2547 lw & R. H. law —Obﬁnnhg
1'M8 J . \ri n—cmi nllvuv sleepers.
219 E. H. " kton—J ng olning sheets of metal.

2530 F. de \Vyld;—lml-mnun ot stope, cemient,
stuecw, brick. and other muterinls.

2531 P, de \Wylde — Separation of molusses sud
other impunities from sug .r crystale.

Darxp OcioBsB 19th, 1863,
2552 J. Chamyiion — Pre

spiuning, aad
doubling fibrous material s 5
2553 H. unhaz—lundrn-‘bom:nd-hu water

25!- ‘W. Fletcher—Breecheloading firearms.

2505 A. lhdvnb rg—Biasting powder.

2556 J. Watl way of rail

2557 L. Eynurd—Brakes,

B W. Clurk—lrpnmungtm&m theirgangues.

Datxp OctoBsr 20th, 1883,

2559 J. Tavlor & J. & J. Lees—Opening, cleaniag,
and mixing ibrous matenmls,
2500 E. H. Luebbers—Substitute for cutton.
2561 W. lughum—C pper ruliers.
2562 C. T. Murley—Combud.on of gus.
2364 J. Vaughnu—vecks, ho s, nnd other tools.
2563 D. Milis—Moulds for casting studs for chaius.
2565 J. Michnelis—Purses aud pocketebr oks.
2588 W qull-Condmun for steam engiues.
2567 H. Hennessy—Projectiies.
2565 M. Petenkoter— rating the surface of
B3 Bryaas—v
rynnt—Vent apparatus.
?.170 H. B. Bnrlnw—Buzrr shore.
2571 W. A. Dixon—Making sluminate of soda.
2.'»,2 G. Dntn—l’otmng stitches over the edges of

1'»73 J. W, Nottingham—Hnausom cabe.

2571 G. H. Doglish & T. Windus—Bending] plates
Mr 1ron ships.
2575 C. Gnrm & T. Hill—Evaporating, cooling,
and melti. g

2576 W. N. Hutchins:n—Ordna:

2577 T. Ruull—“ alking stick nmhtlll.

Datxp OCTOBER 2lst, 1863.

2578 W. Hartcliffe—Mules.

2579 T. C. Clarkson — Makiog and ornamenting
n\ruml articles.

2580 J. Hinton—Breech. Joading Sre-arms.

»Dg ; O;hule—(!l n;c.nan. ) of

. jor—Increusing the power of gas.

2583 G. Hnleﬁ—&m ensiug fumes,

2584 T. Hodson, W. Nightingale, & R. Laird—
Cardivg cotton.

2535 . Haseltine—Weighing machives,

2586 B. A'Iun—Omumnuu elnlln.

2587 R. A, Treating |
25838 7. Colhurn—lmm engines.
2589 W. C

2530 J. Dodd—Mules. 4
2,91 W. B. Newion—S8ewing machines.

DATED OCTOBER 22ud, 1863.

2562 G. Cutler, jun.—Boilers,

2BH3 R, lie—Floating docks.

259¢ H. Wilson—lubricutor fur steam engiues.

u:s J.‘.l.&invvu & 8. Fox—l'uuchiug, shearing, and
uin!

2506 A. A. Croll—Disinfectants.
2597 C. Tusnot—Cart.idge hottoms,
2595 J. W, Friend & B F. Westherdon—Valre and

valve gear fur I-tu-g the pasageof fluids.
2509 F. mzlloc&—'g‘I Togs.
2600 J. Mil wlwll—nxmvnung in the earth.
2601 C. Purker—Windiug j urna or threads.
6\" J ‘Weeins—Dryiug, cleauving, aud eooling

m A ‘Kinder & J. Ip li-—Melnllw folls,
2604 B. I\oulle- and l§ Metallic casks,
bottles, ! vessels.

m.hc ; Ponnll—l npnng and cleansing vege:
tabie

2606 WV, \V Hurdon—?npcr and pulp,

2007 R A Brovman—Tauning. .
2605 H. Bricevn and J. Almk—l'lmllngw foldiug

fabrics. .
209 7. and A L.Dickins and H. Heywoud—Dyeiag
thr uds of silk.
2620 A. Tuiuer—Looms.

Darep OCTOBRR 23rd, 1863,

2611 J. L. Jurgens—Vessels of wa:

22612 B, H-rﬂmt—Cyhndriw.ld-d bntmdemdnnx
centre seconds watd

2613 M. A. Boyne—l’uvubla writing cases and de

spatch bo:
W4 ALJ. M-rdn—lmpm.d lnmphm«
2615 J. Cines—| aliug the emiss;on o
2.63. T, \\'e\nm»—urhm‘m nymrlltuf duullmc
and spianug fiames,
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