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VITAL ENGINEERING.

ENGINEERING is, a]\fter ;ll, the lscicnfe ofhlife, ang
of living prosperously and worthily. It is the
old sn egml:un I:)ef the y.Romans, and, to this da;‘,n;lllxe
Frencg term it le génie civil, which we may, by a free
translation, interpret as the genius of civilisation. In
the old, old days, when Alfred ruled so wisely and so
well, and when “ good” was written “god,” and the
present meanings of both were much the same, and
when gast, or ghost, like the German geist, stood for
soul, spirit, mind, a civil engineer would have been
known as aes gastlic mon, or a ghostly man—a man of
ghost, soul, and invention. The great engineers were
then the great conquerors and organisers, those who
built and ruled towns long after King Lud Hudibras,
and Bladud, but long before William of Normandy.
They pointed out where roads were to be opened, and
where castles were to be reared; but those who, by
their orders, had to choose the ground more carefully,
and stake out ways, and superintend the digging for
foundations and the erection of masonry, were them-
selves hardly more than hewers of wood and drawers
of water, merely set over others whose real condition
was but little below their own. Even a hundred years
ngo, the Duke of Bridgewater retained Brindley at
s. 6d. a day, for there was no competition among
engineers ; indeed, with the exception of certain
petard-hoisting knights in the king’s armies, there
were none to speak of, all others, among those whose
title might now be allowed, being surveyors or mea-
surers, whose cleverness, if any, In construction and
the management of large works was estimated as
mere craftship, and without reference to the pecuniary
sums really involved in its exercise.

But in our own time the engineer, when working in
his true sphere, and not in the interest of mad specu-
lation, has come to be regarded as an ingenious bene-
fuctor, a professional civiliser in all that 1s material of
civilisation. Itis by bhis aid that we are to make the
earth more productive than nature and rude tillage
have yet made it, to bring nature’s stores not already
utilised more readily to our use, and, in short, to live
better, more comfortably, and in closcr intercourse
with those of our fellow-men whom we care to know.
The true high-priest of physical nature, the engineer,
when aided by wise rulers and public intelligence and
goodness, multiplies the number of happy homes, pro-
motes marriages, feeds new mouths, lowers the dcath-
rate, and keeps off the doctor. In doing all this he
allows nothing to stand in his way. He will move
mountains, or bore right through them, and will build
mountains of his own. He will drain lakes, and make

and fill other lakes. He will divert rivers, and make
new ones, extend the land far into the sea, and, when
it suits lim, take the sea inland. He will make unin-
habitable ground habitable, and a waste or a wilderness
arable, draining foul water miles away, and bringing
pure water from as many more in another direction.
‘What but engineering has made Londonthe miracle it is,
the home of more than three millions, where, when once
it did not contain one-tenth the number of souls, it was
so often ravaged by pestilence and by fire ; a city whose
residents may now reach the sea in hardly more than
an hour, and some of whom are now having their fresh
mutton up direct from Devonshire, as if that were but
a market in the next street. Any one of us, in this

.| vast Babel, may communicate by post with anybody

else within twelve miles of Charing-cross many times
a day, always within two or three hours (excepting
over-night letters), and that for a ‘i)cnixgl. And he may,
if he have nced, and can afford a higher payment,
“ wire” a message to Paris and have a reply in an
liour, or to New York in three or four. True, all this
can be done as well as in other places as in London ;
but only by means of an engineering unknown since
the times of the Romans until within the last fifty

ears could so great a city have been got together and
iept together in general health and comfort. King
Dirt and King Smoke, if not dethroned, have been
deprived of nine-tenths of their power, and Iplzague,
ang fever, and cholera have been happily shorn of
their greater terrors b{ means of better water, better
air,and the removalof the heaps of organic poison which
were once allowed to fester in our cesspools. There
were no register-generals in the olden time, but iet
enough is known to prove that we are immeasarably
better off than were our ancestors. For cvery three
death we, here in London, now have four births, and we
can watch this increase without Malthusian anxiety. The
more mouths to be fed, the more work for the engineer.
His profession embodies a general committee of ways
and means, and we have an accumulating fund of
invention, and, beyond this, new wealth, in rising
genius, to aid us in clothing, and feeding, and housing
the ever-growing multitude, and in turning their
energies into peaceful and productive industry. True,
our newer civilization has created new wants, and
often, doubtless, fostered pride where before was
dependence. 'We have over- measured our past
prosperity, too, and have entered upon speculations
which have destroyed millions of the capital which it
had accumulated. And our great working-class,
whose industry, skill, patience, and economy make up
so much of the power of British commerce, are less
contented now formerly. They want less work
and more money, less plodding and more politics. They
have their leagues, their platform, and their press, and
are often declafing war against capital, so naturally
their friend, yet so often attacked and wounded as an
enemy. So, too, our British workmen will always be
more costly pieces of machinery than foreigners. It
takes more to grow them, and more to keep them

oing. We are not a miscible people, like the
‘rench, for example,’and our exclusiveness puts us to
extra expense. Yet Alderman Waterlow’s model
houses and the Glasgow dininﬁ-halls are showing how
a working population with small means may live harmo-
niously and comfortably for far less than the usual cost.
Ah! dy capitalists and employers would sfoop to the poor
in true practical kindness, not patronising them
with offensive and ostentatious condescension, but
striving to understand their wants, and to bring the
whole resources of wealth and science to a better pro-
vision for them, how great a blessing would be con-
ferred upon British industry! We shall need social
as well as professional engineering here. It is more
the cheapness of labour abroad, growing out of the
contented state of the workmen, than the technical
education of which we have heard so much, that we
have tofear with rcference to our manufacturing and
commercial supremacy. Aud our workmen could
live happier, more cheaply, and in every way better,
were there more rcal unpretending Christian love be-
tween masters and men. No Pecksniffian cant, but
genuine mutual regard—a regard to which, when ex-
hibited by capital, labour seldom fails to respond.
Too much of our trouble with workmen comes from
their feeling, and not without reason, that the masters
desire to kecp not only their share, but more than
their share to themselves.

Happily, we have escaped the wars of foreign nations.
Under their despotisms, whether in France, Germany,
Russia, or America—aud nowhere is there greater
despotism of a certain kind than in America—we, in our
own time, have witnessed wars which have ended hun-

dreds of thousands of lives and destroyed countless

millions of property. The destruction of life and
happiness by fatal engineering, where onlg vital en-
gineering should prevail, if not one of the original
curses upon man, 1s one of the oldest. May its cause
be one day atoned for, and no more blood be shed b
violence!” Delusive hope, we fear! Yet, thank God,
our own loved country Yms long been spared intestine
wars, and it is long since it has had to war with any-
thing like extreme power agaiust other nations.
Without irreverence, mankind has more to hope
for, next to religion and social order, from engineering
than all else. Not from the hard professional prac-
titioner who would assert a monopoly of all engineer-
ing knowledge, and with whom engineering is but an-
other name for a “job,” but from the large-hearted
man who has studied his art patiently, nature reverently,
and mankind lovingly.

THE BUBULINA BOILER EXPLOSION,

TuE mystery attending the terrific explosion which
took place, a fortnight ago, in the Mersey has been
cleared up, in so far that it is now known to have })een
the explosion of a marine boiler. All the published
accounts stated that the disaster was attributed to the
explosion of gas, spontaneously evolved from the Welsh
coal on boargzs but this, as we explained last week, ap-

eared to us incredible, notwithstanding the tremendous

orce of the gas explosion, two years ago, at Nine Elms.
To believe that a fine new steamship, like the Bubulina,
built of Bessemer steel, should be blown into three

ieces and sunk by the ignition of whatever gas might
Eave escaped from her completely filled buakers of
coal was not only beyond all Euown precedent, but it
involved the admission of a new, unsuspected, but
ever-present danger attending «// steamships—a danger
of which Dr. Lardner, we may suppose, would have
made the most in the early days oF steam-navigation.

Could it be proved that the Bubulina blew up with
her own coal gas, we should expect to hear of
such disasters every month, or, at least, as often as we
hear of those terrible and frequent calamities, collie
explosions. That the vessel belonged to the Gree
Government, and had warlike stores: on board, in-
cluding a considerable quantity of gunpowder, offered
as probable an explanation ; but it appears to be settled
beyond question that the gunpowder was safely stored
-in the magazine in the bows, and it is certain that no
explosion occurred there, inasmuch as the bow floated
for a considerable time, and a number of the officers and
crew who were saved were taken from it by a tug-
steamer. The twenty men who were lost: went
down with the engine and boiler compartments of
the ship, and the portion of the ship which instantl
sunk was wholly separated from Both the bow an
stern.

The Liveré)ool Stcam Tug Company’s boats have
been en in recovering the salvage, and their
diver, Allen, has made as careful a survey of the sub-
merged wreck as is possible in from 54 to 6 fathoms
of water. When we wrote last week, he had found
two of the boilers perfect, and another was sounded
100 ft. to one side of the wreck, while another was
blown upon the beach at New Ferry. We give a sketch
on page 541, showing the general position of the parts of
the wreck as found by Allen. The stem and stern, which
floated for some time, sank about 600 ft. apart, the
stem being still at anchor. The after boiler, blown
furthest into the river, was found to have exploded,
its face-plate driven out, tube-plate destroyed, the roof
given way, and all the tubes started. Some of the
tubes have been brought up by the diver. The chief
engineer, who was saved, states that but 4 lb. steam
was shown by the gauge a moment before the explo-
sion ; but this seems difficult of belief, when we re-
member that the ship was about to start. It may be
that in the confusion of leaving, and with so many
foreigners (Greeks) on hoard, many of them in the
stoke-hole, one of the safety-valves stuck, and the stop-
valves would not then be open. The Bub ulina was
formerly the Colonel Lamb, the well-known blockade-
runner, and many of the same class of ships had but
one safety-valve on each “piece’” of boiler, and pos-
sibly there was no gauge on that which exploded.

‘The divers have already recovered two 12-ton guns,
worth 6000/, and one was landed at Harrington-hole
on Monday.

. We have no doubt that the Bubulina’s boilers, con-
sidering her former exploits as the Colonel Lamb, and
her long subsequent seclusion, had not been properly
inspected ; and could Mr. Fletcher, of the Manchester
Boiler Association, have seen them, we have no doubt
be would have found defects in them fully accounting
for all that bas happened.
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BROKEN RAILS.

‘WHEREVER the continuity of a rail is interrupted,
it may be truly said to be broken. "Thus every rail-
joint is a broken rail, and upon the 26,000 miles of
single line of railways of the kingdom, and with an
average of 64 yard rails, there are fourleen million
broken rails. ~ Before the days of fish-jointing, these
permanent fractures were invariably splintered, to
speak surgically, and were furthermore bandaged
within the soft folds of a cast-iron chair, with a com-

ressed wooden key. With this surgery, the rail, so
ong as it laid still—and rails are sometimes very
lively—got on very comfortably; but, unlike other
cases of %::me-knitting, the separated ends never united.
Since Mr. Bridges Adams’s 1nvention of the fish-joint,
the case of the fourteen million broken rails is, if any-
thing, worse. The lame rail-joint, which was once
care?u\]y laid upon, and nursed upon, a sleeper of
greater strength than its fellows, is now “suspended”
midway between a gair of sleepers. Supported only
by the weakness of a pair of fish-plates, thin strips of
little depth, having no top or bottom flange, and
eatly weakened by bolt-holes, the suspended joint is
ut one remove from a broken rail, with the fracture
midway between two neighbouring sleepers. Under
a falling ram, or the hydraulic press, the suspended
fish-joint could not, of course, hold its own for one
minute against the solid rail.

Iron rails very often break short across, under
traffic, but it is seldom that accidents result from
their breaking. We give elsewhere, one portion of
an extensive record of rail-tests carried on during the
last ten years, by Mr. Asheroft, of the South-Eastern
Railway. It not only shows that there is an extra-
ordinary variability of quality in iron rails—a variability
ranging from extreme brittleness to extreme toughness
and softness, the soft tough rails having no wearing
value—but it shows that certain makes frequently
break in the line, and have to be replaced. Every
engincer or superintendent of permanent way is aware
that broken rails—new and complete fractures after
the rail has been down for a longer or shorter time
—are of comparatively frequent oceurrence. Yet no
permanent-way cngineeer cares to make his experience
Eublic in this respect. To do so would reflect upon

imself, as having adopted rails which were not fit for
their work. To do so would reflect injuriously upon
his own line, as an unsafe line, because of the break-
ages of rails so often happening upon it. Few, very
few, accidents result from the breaking of rails, speak-
ing with reference to the number of breakages which
occur. The security against breaking lies, of course,
in the use of steel, which is so much stronger and
tougher than iron, and no accident can be instanced
as resulting from the fracture of steel rails, not but
that one or two, out of nearly two million steel rails
now down, have broken, in consequence of having been
made too hard. With iron, however, the case is very
different. They not only break, frequently without
injury to passing trains, but there are many instances
in which broken iron rails have been the cause of fatal
or otherwise serious accidents.

Taking the Board of Trade reports on railway
accidents, we find, in 1860 (page 103), that a train
was thrown off the London and South-Western line,
near Woking, in cousequence of the breaking of a
75 1b. rail into two pieces.

In the same year (page 25) a rail broke under an
express train on the Great Northern line, at Hatfield,
and a passenger and a plate-layer were killed. The
death of the passenger, Mr. Pym, cost the company
13,000/. in damages, awarded on trial.

In 1862 (page 65), three rails were broken, and
others were bent, in consequence of a train running
off the London, Chatham and Dover Railway. Here,
of course, the rails were violently broken, and it can-
not be said that they broke of themselves, under ordi-
nary traffic. It was by similar violence, arising out
of a collision, that the famous Chalk Farm rail was
broken last spring.

In 1863 (page 65), a passenger train was thrown off
the North-Eastern Railway, near Copmanthorpe, in
consequence of the breaking of an 821b. rail, only
three years old. The rail was found broken in four
pieces. Captain Rich, R.E., who reported upon this
accident, refers to the evidence he had collected, that
a number of the same lot of rails had broken in the
first year of their use, and that a number had been
turned, and, if we may judﬁe from the tenour of his
remarks, prematurely turned in consequence of their
imperfect quality.

n 1864 (page 14), a passenger train was thrown off
the North British Railway, near the Bridge of Earn,
in consequence of a broken rail; 120 chairs were

broken by the irain jumping the line, but the rail, the
fracture of which had caused the accident, had, in
Captain Rich’s opinion, been broken by a preceding
tram.

In 1865 (page 79), a compound accident occurred
to a goods and a passenger train on the Great-Western
Railway, near Droitwich, caused by the lamination of
the top table of an iron rail, two feet in length of the
top table having broken off. The rails generally were
in bad condition. i i

In 1866 (page 82), a goods engine on the North.
Eastern Railway burst the line between Whitby and
Grosmont. Thc engine was six wheel coupled, with a
short wheel-base, and weighed 35} tons; but the per-
manent way comprised a single-headed 751b. rail, in
21 ft. lengths, fish-jointed, and supported on sleegers
3 it. apart. After the accident, the line was found in
great disorder, and for 80 yards the rails were much
twisted and broken. On the French railways, 60 ton
engines are worked daily over single-headed 74 lb.
rails.

In 1867 (page 20), a passenger train was thrown off
the line of the London and North-Western Railway,
in the Watford tunnel, because of the breaking of
an iron rail. Mr. Woodhouse, the engineer to the
company’s way and works, was in the train, and shared
the ganger with his fellow-passengers. The men em-

loyed upon the line were engaged, only the Sunday
Kefore, in relaying the tuunef with stecl rails; and
Colonel Yollond remarks that, “It is curious that if
“ another week had passed away without an accident,
“ this rail would thenﬁnve been replaced bya steel rail.”
The secretary of the company, Mr. Reay, wrote also
to the Board of Trade, and observed in his letter that
the broken rail “was found, on cxamination, to contain
« internal defects, which could not be detected, either
“ when the rail was originally laid down or when
“ turned.”

The few instances which we have quoted of the
breaking of iron rails are as nothing to the hundredfold
longer category of breakages without accident to
trains, or life, or property, and which, as every perma-
nent-way engineer is aware, are never rcported. But
they arc sufficient to show that wrought iron is not
trustworthy, and that it should be replaced as soon as
possible by a better material. Knowmg what we now
know of wrought iron, it holds the same relation to
steel that cast iron did to wrought iron in 1825. And
if we continue to employ wrought-iron rails under the
increasing weight and specd of our express trains—
let us add the royal train—it will not be long before
we shall bave to record a calamity which will be sadly
remembered for many, many years.

THE BESSEMER PROCESS IN AUSTRIA.

Tue Emperor of Austria has, as we stated in our
last number, conferred upon Mr. Henry Bessemer
one of the highest distinctions which it is customary in
Austria to bestow upon men of scicnce, who have
rendered important services to that country and to
the world at large. Woe think that this event makes
it desirable that we should give our readers a short
review of the history and present position of the
Bessemer process in Austria. Amongst all European
countries, Austria is the one furnished by nature with
a practically inexhaustible supply of the purest iron
ores known. There are two great mountains in the
German portion of that empirc, one in Styria and one
in Carinthia, which both have the name “ Erzberg,” or
ore mountain, and which are simply enormous crystals
of spathic ore. There are similar deposits in several
parts of Hungary, and other very rich mines of spathic
ore in Transylvania. The Austrian spathic ore is an
ironstone carrying a sufticient percentage of manganese
to make the pig iron produced from it oneof the best pos-
sible raw materials for steel manufacture byany process,
but most particularly by the Bessemer process, the cha-
racteristic feature of which is the economy of fuel.
This for Austrian iron manufacture is the question of
greatest importance, since these layers of ores are, with-
out any exception, deposited in localities very poor in
mineral fuel, and relying for their supply upon the
enormous forests which cover the surface of the
ground. Charcoal being the fuel for Austrian blast
furnaces, another element for the high quality of
their products is provided for, but at the same time
the limited supply of that fuel makes economy impe-
rative in all the subsequent stages of manufacture.
The Bessemer process, when carried to the extreme
point of economy intended by Mr. Bessemer, produces
an article of steel, say a steel bar or steel rail, with
the original heat given to the iron in the blast furnace.
The molten crude iron runs direct into the converter
and thence into the ingot mould, without ever having
being allowed to cool below its melting-point, and the

fresh ingot can be hammered and rolled out into shape
before 1t had time to cool, and with a part
of the original heat from the blast furnace still
maintained in it. In this form the Bessemer pro-
cess is carried on in Austria, and particularly
in one steel works which belongs to the Government
of that country. In this form it is more than probable
a very large number of works will be carrying out their
operations at no distant period, and for this most perfect
form of the Bessemer process thereis no other country,
not even Sweden, more favourably placed by nature.

The introduction of the Bessemer process in Aus-
tria dates from the year 1862, when the London Inter-
national Exhibition brought the merits of this great
invention clearly before the eyes of the previously in-
credulous metallurgists of the Continent. Professor
Tunner, the director of the School of Mines at
Leoben, in Styria, and a great authority on iron me-
tallurgy, was the first to call the attention of Austrian
ironmasters and of the Government to this important
new invention, and he succeeded in inducing Prince
Schwarzenberg, and afterwards the Government au-
thorities, to try his mode of manufacture in their
respective works. Mr. Bessemer had lost his pa-
tent rights in Austria by having failed to work
his invention in that country within the time pre-
scribed by the patent laws, so the ironmas-
ters of tgat country thought themselves free to
make use of his process without any further question.
Experience, however, soon proved that this was a
costly mode of proceeding. The first attempts at steel-
making were utter failures. Professor Tunner obtained
information from Sweden, and the fixed vessels used
there by M. Goranson were copied at a works named
Heft, in Carinthia. This was the first practical success.
The Company Rauscher, at Helt, started three or four
vessels in succession, all upon the Swedish pattern,
and these have continued working with good and gra-
dually improving results to this present day. The
Government works, at Ncuberg, also started a Swedish
vessel ; but by that time the superior advantai;s of Eng-
lish practice had become known in Austria. Mr. Besse-
mer had offered to teach the ironmasters in such
countries where he held no patents, so as to save
them the expenditure and trouble of unsuccessful ex-
periments. Mr. Bessemer’s representative in Austria
was Mr. Ferdinand Kobn, who, on a previous
occasion, had also been decorated by the Emperor
of Austria with the order of the gross of Merit.
Mr. Kohn soon succeeded in showing to the Aus-
trian steel-masters the superior advantages of that
mode of conducting the Bessemer process, at which
Mr. Bessemer’s inventiveness and experience had by
that time arrived in this country; but it was not an
equally easy task for him to fight against the prejudices
and fears of steel-makers and of purchasers of steel,
who had seen the first results of those unfortunate ex-
periments, and had formed their notions of the cha-
racter of Bessemer steel from those abominable pro-
ductions, Gradually these prejudices, too, were over-
come. Austrian iron, selected by Mr. Kohn from
several different ironworks in that country, was tried
and converted into excellent steel in Sheffield. Austrian
engineers were admitted to the Bessemer Steel Works
to study the process, and to introduce it in their
respective works. Amongst Mr. Bessemer’s earliest
Austrian supils were two engineers sent by Baron
Rothschild, in whose works, at Witkowitz, the
Bessemer process has now been successfully in operation
for upwards of two years. The Government works at
Neuberg were established without Mr. Bessemer’s
or Mr. Kohn’s direct assistance; these works, how-
ever, have succeeded, under the intelligent manage-
ment of their directors and with the assistance of
Professor Tunuer, in arriving at great perfection, and
have become one of the model establishments of their
kind; their productions are of the highest quality
known anywhere, and the mode of manufacture is very
economical and scientific. The Austrian Government
have at the same time opened the doors of their works
to every comer, have experimented with the different
brands of iron belonging to the private ironmasters in
Austria, and cven in Saxony and ;Bavaria, and have
given the results of their experience to the respective
parties practically free of every charge. In this man-
ner fears and prejudices have been effectively over-
come. Several privatc works have been started with
very good commercial success; and, in spite of the
unfavourable political position of Austria in recent
years for the general devclopment of commerce and
industry, this special branch has been rapidly growing
in importance and power of production. At the pre-
sent moment therc are in Austria sixteen Bessemer
corverters, with an aggregate power of production
of about 700 tons of steel per week.
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DRAUGHTSWOMEN,

Og, by an Hibernian faurus, female draughtsmen.
Mr. Dubs, the manager of the Glasgow Locomotive
Works, has actually three or four “ persons,” as Mr.
Mill would say, employed in making tracings in his
office. They are quick and neat; but in one sense
they are not “clever,” for they do not, as man
draughtsmen would, venture upon designs of their
own. Really the quick eyes and light fingers of wo-
men are far better adapted for the mechanical employ-
ment of tracing than are the slower eyes and slower
fingers of men.

At many of the larger lithographers women are
employed in exactly such work, and there is no earthly
reason, except such as prejudice can offer, why it
should be denied them. In epical or poetical strict-
ness, no women should have any other than domestic
occupation. She should, as a girl, be trained to be-
come a wife, useful or ornamental, according to the
position and inclination of her future husband; and
she should then marry, and discharge her other
duties to society in the manner which that society
approves. But, unluckily, not every woman has the
chance, nor unless [')(olygam be sanctioned and ac-
cepted—and we think 1t will be some little time yet
before it is—can every marriageable woman obtain a
husband. As a rule, very poor men —and there are
many — will not marry, not, at any rate, if they have
uuytﬂing of what we call gentlemanly feeling. They
will not bind to their own hard fate, perhaps to make
her a pauper, a woman who might otherwise earn a
living for herself.

It is not probable that women will become engi-
neers or foremen—forewomen, we mean—in locomo-
tive and marine-engine factorics or on railways, nor
that that they will be setting up in offices in Great
George-street. But there is nothing to prevent their
making traci The work is admirably fitted for
them, and it 1s better that the trousered and inci-
piently moustached yo women who now smoke
cigars in so many offices should be relieved of it.

A correspondent sends us a letter, which we print
upon another page, inveiﬂirng strongly, and with

uestionable taste, against Mr. Dubs’s preference for
emale labour. Indeed, we have had to strike out one
or two passages, and to qualify others, to give
it even the appearance of respectful consideration
for Mr. Dubs; but we have allowed the sugges-
tion that he should be cut by the Glasgow ladies, and
vituperated by the lower strata of the Glasgonian or
Glasgowegian female commonality, to stand in its awful
portent. We wish to allow any license in reason, in
these dull times, to the discussion of any question
touching the position of enginecrs and their assistants.
But we cannot sympathise with Mr. Birckel’s argu-
ments, nor do we approve his style. Engineers will,
indeed, show the white feather it they are frightened
lﬁ a woman, or 3 hundred women, for that matter.
ay it be a long time before we hear in Westminster,

and in other fields of engineering employment, a para-
phrase of the burden of the old cavalicr’s song :

Gentlemen, turn out! turn out!

‘We'll keep the ladies down !

Down, down,
Down, down,
‘We'll keep the ladies down !

THE THAMES VALLEY DRAINAGE.

Tre Thames Conservancy is now empowered, by
an Act of Parliament passed this year, to compel the
authorities of the various towns and parishes lying in
the valley of the Thames to divert the whole of the
sewage at present discharged from their various districts
into the river. The measure, which comes in force in
1869, is made more stringent by heavy penalties,
varyinf, from 50/. to 100/. a day, in the event of any
non-fulfilment of the provisions of the Act. The
surveyors of Richmond, Twickenham, Teddington,
Hampton Wick, Kingston, and Hampton will therefore
be compelled shortly to devise some thorough and
effectual means by which they may be enabled to
dispose of the sewage of these towns. It remains for
them to decide whether independent or combined
action will be advisable; but there is little doubt that
a united scheme will be found the most advantageous,
and will, therefore, be ultimately carried out. Two
such designs have already been laid before the various
Boards, and each of these may be briefly noticed. The
first, a joint scheme of Messrs. Russ, Lucas, and Wil-
kinson, has for its main object the utilisation of the
fall of water at Teddington Weir for pumping the
sewage to such a height that it may gravitate over the
surrounding districts.

It is proposed to construct a main intercepting
sewer running beneath the towing-path from' Rich-
mond to Surbiton, a distance of about four miles, a

similar one being laid on the other side from Hampton
Wick to Richmond, with a syphon ecrossing beneath
the bed of the river at Teddington Lock, where would
be situated a large collecting rescrvoir, into which the
whole of the sewage matter is to be conveyed. From
this reservoir it would be pumped through a 30 ia.
cast-iron main (crossing under the river) uto a tank
situated in an elevated position in the neighbour-
hood of Ilounslow Heath, whence if would be
distributed by an arterial system through pipes to
the surrounding land. The principal feature n this
design is the proposition to obtain the power neces-
sary for raising the sewage by means of turbines to be
driven by the weir overflow. Before, however, the
“ Boards” commit themselves to this arrangemeat,
they should be well satisfied that they can rely always
upon sufficient water power to work their pumps.
We have seen both lock-gates standing open at Ted-
dington, and at times a boat can be rowed up the
river over the “ tumbling board” of the weir.
true that this high level is very exceptional, and could
never be attained save at the top of spring tides,
and then only for a very short time; but it
may also happen that at these very times the turbines
might be called upon to do extra duty in discharging
an excess of surface drainage. Neither the economy
in prime cost, nor in subsequent working expenses,
would be so great as to make up for the possible occa-
sional inconvenience of choked sewers and flooded
streets. The estimate attached to Messrs. Russ, Lucas,
and Wilkinson’s report shows a total cost of 70,000L
for the construction of works which would provide for
the drainage of an area of about ten square miles, occu-
pied by a population of 50,000, with a total rateable pro-
perty of 307,000/, Upon this sum it is proposed to levy
a tax of threepence in the pound, which, they assert,
would be sufficient to meet the working expenses,
to pay the interest on borrowed capital, and in thirty
years to repay the original amount sunk in construc-
tion. But capital will hardly be borrowed at a less
interest than 4 per cent., which would amount to
2800, to be deducted from the proceeds of the three-
penny rate, yielding a yearly total of 3840/ This
would leave a balance of only 1000/. a year, a sum
barely sufficient to meet working expenses, without
taking into consideration depreciation of plant and
necessary repairs.

The second scheme brought under the consideration of
the “ Boards” is the joint production of Messrs. Grover,
Wragge, and Hertage. It is, we think, the better of
the two, because 1t is more compreheusive, and
because it proposes to provide a constant aud reliable
power for pumping, instead of trusting to the ne-
cessarily variable head of water at Teddington Weir.
It is obvious that the cost of constructing such sewage
works as are proposed for the Thames valley will not
increase in proportion to their extent, so that the
greater the area of land drained, the lower will be the

early tax on the rateablo property. Messrs. Grover,
{Vmgge, and Hertage in their present amended design
include all the towns and parishes lying between
Chertsey and Richmond, the latter place not being
dealt with in this scheme. They propose to have two
pumping-stations, one situated a little below Kingston,
and on the north side of the river, for the purpose of
lifting the sewage collected in a sumph at that place
from Surbiton on the one hand and near Richmond on
the other. Each sewer will have a fall towards the
sumph of 2ft. 9in. in the mile. The sewage, being
lifted 17 ft., will pass through an iron main crossing
the bed of the river, and be conveyed to Hampton,
where the main pumping-station will be erected, close
beside the West Middlesex Waterworks. A second
iron main crossing the Thames at East Molesey will
drain that place, Thames Ditton, and West Molesey.
From Cuertsey to Hampton a sewer will be constructed,
draining Shepperton, Weybridge, Walton, and Sun-
bury. Teddington and Twickenham will be drained
with iron mains crossing the river and making junction
with the main culvert on the north bank. From
Hampton the sewage matter collected in a reservoir
capable of holding a twelve hours’ chargewill be pumped
to a height of about 75 ft. into auxiliary tanks, and led
thence, where needful, through main and service pipes,
the solid matter having been previously separated.

The estimate appended to a carefully prepared re-
port on this scheme amounts to 87,500/., in which is
included 90007 for the construction of a reservoir,
the necessity of which Mr. Grover seems to doubt,
but which we consider woukl be absolutely essential
to the safe and convenient working of the system.
According to the report, the rateable value of property
included 1s 372,688/. yearly, and the annual expense, in-
cluding 44 per cent. on borrowed capital and a sinking
fund of 785/.,ismade out to be 6535/., which would im.

Itis|

Eose a tax of 4}d. in the pound. The same gentlemen
ave prepared another design for draining the towns o
Richmond, Barnes, Chiswick, Hounslow, and Isle-
worth, at an estimated cost of 80,000/, which would
impose upon the resident ratepayers a tax of ahout
6d. in the pound. .

It is certainly somewhat strange that, for so large
an undertaking as the Thames Valley Drainage, there
should be so little competition. Works entailing an
outlay of some hundreds of thousauds of pounds are
not plentiful just now, and as these mus¢ be done, and
that quickly, the engineer whose plans are accepted
has a substantial guarantee of being paid. So far as
we know, the two plans for the combined system we
have just noticed are the only ones in the field. Let
us lope that competition will be keener before the
“ Boards” have finally made their decision.

MR. JOHN FOWLER,
PRESIDENT, INSTITUTION OF C1viL ENGINEERS.

MEe. JouN FowLER, the President of the Institution of
Civil Engineers in Great Britain, whose portrait we this
week publish, is the eldest son of Mr. Fowler, of Wadsley
Hall, Sheffield, a gentleman who, for half a century, has held
a high reputation for knowledge of landed property and agri-
cultural management.

Mr. Fowler was born in 1817. After completing his
scholastic education, he” became a pupil of Mr. J. Towlerton
Leather, the eminent hydraulic enginecr, and obtained his
first practical knowledge under the guidance of that gentle-
man, who was then employed in the construction of the vast
reservoirs which now supply the town of Sheflield with water.

When Mr. George Stephcnson, the father of railways, pro-
jected the line of the Midland Company through the valley
country from Derby to Normanton, and excluded from that
great highway the towns of Sheflield, Barnsley, and Wake-
fiold, Mr. Leather was employed to survey a route from
Chesterfield through Shefficld, and his pupil acquired his first
experience as & rallway engincer in laying out a line which
has since been adopted. But Mr. Fowgr had far better op-
portunities of acquiring professional knowledge when he
took part in the arduous task of surveying the rocky district
through Wharncliffo Wood, in Yorkshire, for a line which,
though not constructed at that time, he was afterwards enabled
to carry out and complote. Whilst yet a pupil, he also sur-
veyed the country for a line between Stourbridge and Bir-
minghain, passing through Dudley and Wolverhampton ; and
although this line was commenced twenty years afterwards
by Brunel, it fell to the lot of John Fowler to finish it.

On the completion of his professional education, Mr. Fowler

an assistant to Mr. Rastrick in the construction of
soveral lines of railway then in progress, and amongst others
the London and Brighton Railway.

He was then appointed resident engineer of the Stockton
and Hartlepool Railway, and of other lines in the same dis-
trict. 1t was at this period that he first came as a witness
before a parliamentary committee, and laid the foundation of
that reputation for straightforwardness, firmness, and pro-
fessional ability, which he has since continued to hold in the
committee-rooms of both Houses of Parliament.

At the age of twenty-scven, Mr. Fowler was sclected as
the engincer for constructing the large group of railways
known as the Manchester, flield, and Lincolnshire line,
which i d; d 'addll viaducts, and bridges of considerable

nitude, in ition to a dock, a Hoating-pier, large
;I;fmulic works, and a s team-ferry, of all wtlg::i pluge u%d
multifarious work he had sole engineering charge.
. From this time the name of John Fowler was established
in the first rank of practical ongineers, and he became, after
sottling in London, continuously employed in the laying out
and construction of railways, docks, and other large opera-
tions requiring a high class of engineering ability, not only
in the United Kingdom, but on the Continent.

Mr. Fowler is the consulting engineer of H.M. Office of
Woods and Forests. e holds tho same position with re-
forenco to the Great Western Railway, as well as scveral
other important lines of railway, docks, and canals.

Amongst the principal works executed by Mr. Fowler
during the last twenty years are to be found the Manchester,
Sheffield, and Lincolnshire Railways; the Oxford, Worcester,
and Wolverhampton Railway ; the Severn Valley Railway; the
Mid-Kent Railways; the London, Tilbury, and Southend
Railway ; the Great Northern and Western of Ireland System
of Railways; the Much Wenlock Railway, and its extension
east and west; the Victoria Station and limlioo Railway, on
which occurred the first railway bridge built over the river
Thames at London ; the Great Eastern Railway Extension,
in Cunbridgeehire and Essex; the Isle of Wight Railway;
the West Rldmg and Grimsby Railway ; the Edgware, High-
gate, and London Railway; the Hammersmth Railway;
the St. John’s Wood Railway; the Launceston and South
Devon Railway; the Moreton Hampstead Railway; the
Weymouth and Portland Railway; the Wellington and
Cheshire Railway ; also the construction of Millwall Docks,
the improvements of rivers and estuaries, and the reclamation
of lan£ from the sea

But his chef-d'ouvre in railway engineering is certainly
the Metropolitan or Underground Railway, which runs from
Paddington to the city.. - -

This line, projected on an entirely original basis, has
proved a perfect , both cially and construc-
tively ; and the boldness and skill displayed 1n its origination
and completion is beyond all praise.

The public benefit which it has conferred upon an over-
crowded capital has led to its engineer bein, ed upon not
only to extend the original Metropolitan line, but also to
design similar lines at Glasgow, Liverpool, and Bristol, some
of which are in course of construction.

Mr. John Fowler married, in 1850, the daughter of the
late James Broadbent, Esq., of Manchester, and has four sons,
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THE REGENT'S PARK LAKE.

TrE accident in the Regent’s Park last January im-
pressed the Office of Works with the necessity of adopt-
g some means by which the recurrence of such a
catastrophe should be prevented, and the suggestion
would at once occur that it would be desirable to make
the lake of a nearly uniform reduced depth, with a hard
bottom, that could be easily cleansed from any accu-
mulation of mud. At the time that it was resolved te
carry out this work, Messrs. Lucas and Aird, the con
tractors for the Metropolitan and Saint John’s Wood
Railway, were finding so much difficulty in disposing
of the spoil from the excavation of their works, and
incurring so large a cost in carting it away, that they
considered it would be worth while to propose to relieve
the Office of Works from the trouble and expense of
any suggested alteration to the ornamental water, by
executing the work themselves at their own charge.
This offer, by the advice of the consulting engineer to
the Office of Works, was ultimately accepted, Messrs.
Lucas and Aird undertaking to raise the bottom, and to
cover it with a necessary thickness of concrete; the
area being twenty acres. It is only recently, how-
ever, that any active steps have beentakeninthe matter,
and the various sections of the lake that have been
prepared gave a result rather disappointing to the con-
tractors. These sections show an average depth of
water over three-fourths of the entire area of 4 ft., in
some places there being only 3 ft., and in one or two ex-
ceptional instances a depth of 8 ft. or 9ft. in holes, the
mud lying all over the bottom in thicknesses varying
from 18in. to 3ft., and the average amount of raising
required will be far less than was assumed. At present
the lake is being drained of its water, a communication
being opened by means of an 18 in. pipe running into
a drain which passes transversely beneath the bottom
of the Jake ans empties into the west branch of the
Regent-street sewer. This pipe is placed about 8 ft.
below water-level, and a channel has been cut
through the mud in order that the water may
be carrried off byit. A second 18 in. pipe will also
be laid at the bottom of another part of the lake,
and led direct into the Regent-street sewer, the
invert of which is some 20 ft. below the ornamental
water level. When the pond has been drained as
thoroughly as possible through these outlets, the
few deep holes will be filled with spoil. Furrows
will then be cut in the thick layer of mud in order to
dry it, and the area will be raised to the necessarg
level by the excavation from the St. John’s Woo
Railway. It will probably be some months before the
whole surface is concreted, and the Office of Works
may be congratulated on having the bottom of their
lake levelled and floored for nothing. A communica-
tion with the Regent's-street sewer will be made
permanent, for the purpose of periodically running off
the water when the bottom of the lake requires cleans-
ing, and a constant, clear, and comparatively pure supply
will be maintained from the surrounding surface-drain-
age which feeds the lake.

THE ABYSSINIAN RAILWAY SCHEME.
To TRE EDI1TOR OF ENGINEERING.

Sir,—In your last interesting number of ENGINEERING
you cut up * the Tin-pot Railway ”” scheme for Abyssinia. It
would seem pretty safe to cut up any railway plan for our army
there on the score of cost, time, and inex ency. In fact,
railways when made on active service can be only short lines
leading from the base of operations to a siege. 51' course it
is of great importance that a good * line of communication ”
be kept up between an army in the ficld and its “base of
operations.” Hence the route taken by an army on active
service generally is along, or parallel to, a good road, or, if in
country with raillways, along a railway. Now, in the very
same number of ENGINEERING, you describe a first-rate
“new locomotive for common roads”’ that will pull a loaded
wagon weighing 10 tons up a 3ad road of one in twenty;
also that it thinks nothing of going over plough and grass
land without sinking, and that its weight is onFy four or five
tons. Hence, if you want machinery and engineering to
come to the front in war, why not advocate the use of tiese
cngines for bringing up supplies in wagons by traction
from the coast?

They will, you say, work capitally over a very rough road,
and they would not be likely to die from the effects of the
climate, The coals they would use could be supplied from
the fleet, and they would be chenrer far, as motive power,
than mules or horses. Even should they not be of use in
Abyssinia, they would be of the greatest use in the service,
and, if adopted, they would not be eating their heads off
during peace, nor would they be so expensive in time of war
as the horses of the same aggregate tractive power, especially
as forage is always so scarce in the neighbourhood of an army
on active service. Their disadvantage is the requirement of
coal, and hence they would be useless in a country where
this could not be obtained—unless they were so constructed
as to burn either coal or wood.

Yours faithfully,
J.T. B, R.E.

Apperley, near Leeds, December 5, 1867,

QUICK RETURN MOTION FOR SLOTTING-MACHINES.,

DESIGNED BY LIEUTENANT T. R. BUCKNILL, R.E.

|
|
|

We give, above, engravings of an ingenious arrangement of
quick return motion for slotting and shn]Eing machines, &e.,

lately designed by Lieutenant Bucknill, R.E. In this arrange-
ment the driving-shaft carries a disc farnished with a crank-
pin, O, which can be set in or out as usual by the screw, S. C
18 a bearing fixed in a collar, and capable of rotation; and O D is
a lever that connects the end of connecting-rod and the crank-
pin, this link being capable of sliding on the bearing, C. A re-
ciprocating motion is thus communicated to the end of the con-
necting-rod ; and if the slide carrying the tool-box be made
Ee_rpendwnhr to the line, E C, a quick return motion is set up.

ieutenant Bucknill 1grefeu making the central line of the
guide bisect m n (see Fig. 1), 80 a8 to keep the connecting-rod
as pearly in line with the guide as ible during the cutting
stroke. With the proportionate dimensions shown in Fig. 1,
the return stroke is performed whilst the driving-shaft is
making only one quarter of the revolution.

It will be seen that the quickness of the return is increased
or diminished, according to the distance of O from E.

The polar equation of the curve described by the ‘end D of
the lever, O D, is thus obtained (see Fig. 4).

FiC4.

Let E C=B, distance between centres of circle and bearing.
E O=r, radius of circle.
D O=L, length of link sliding on C.
D C=p, radius vector.
A C, prime radius.
ang. D C A=, vectorial angle,
aud C, the pole.
Then CO=L—p,
and E 02=E C*x0C?*-~2 ECXPC, Eue. I1,13
r2=B?x(L-p)*— 2B (L —P) cos. 9...(1{.

It should be noticed that the end of the cutting stroke is not
when D O is tangential to the driving circle, or p sin § is not a
maximum when sin g is. This can be proved from (1); also,
the sliding friction on C is the greatest when the reaction is
perpendicular to the bearing, C, which is in the middle of the
) cut, and at a time when the power is a maximum and speed a
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minimum. Our engravings and description of this quick re-
turn motion have been prepared from particulars with whic!
we have been supplied by Lieutenant Bucknill. .

THE ELECTRICAL ANTI.INCRUSTATOR.
To TEE EDITOR OF ENGINEERING.

81e,—MTr. Sabine has furnished a very ingenious theory of
the action of Baker’s anti-incrustator, but on a slender foun-
dation, vis., his assertion that “ the application of the app
tus converts a boiler into an hydro-efectrial machine.””

If the metallic star does draw electricity from the steam,
any one who has the apparatus can prove the fact, at a cost
of 10s., by inserting & non-conducting ﬁlmdin end of boiler,*
and bringing the copper wire attached to the star right
throu.ﬁh. Sparks of electricity will flow from it when ap-
proached.

This is 80 obvious an experiment that I am afraid it has been
tried and failed, thus upsetting Mr. Sabine’s theory at once.

Another experiment I want to see tried is this: whether
the same effect is produced when the star is attached directly
to boiler as when by a long wire. There is no obvious reason
why it should not, except wire acts as an intensifier.

Su; these experiments are tried, and give affirmative
results, we are led to a discovery of some importance.

Mr. Faraday tried a great many experiments on the
clectrical state of steam, and came to tho conclusion that
electric equilibrium was maintained, until, by the rushing of
the steam through nossles, when partially condensed, the
condensed particles an “electric,” by their friction
against the noszles; just as a glass bar does, when rubbed
with silk. The steam acted no other part than that of a motive

wer.
po(iiven, then, an electric current drawn from the steam
space, we conclude the existence of currents of steam of ex-
treme violence throughout the steam space, currents quite
scparate from that going to the engine; for the star acts, I
understand, when not within the influence of that, and of
very t force, comparing its effects and the slight resist-
ance of the little apparatus with the resistance of Faraday’s
46 wooden noszles. more sugﬂeation. If experiment
No. 1 succeed, let vulcanite or well annealed glass be sub-
stituted for the metal arms of the star. On tho Faraday
theory, this should double the effect.

Yours respectful HVI P

December 11, 1867.

* A current of electricity has been proved to exist in the
manner suggested by our correspondent (vide page 163 of the
present volume).—Eb. E,
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TESTS OF IRON RAILS.

Durive the last ten years, Mr. Peter Asheroft, the
engineer of the South-Eastern Railway, has made

kindly placed his record-book of these tests in our
h‘"j” to enable us to abstract the results for our
readers.

careful tests of every lot of rails ordered for that line,

These tests comprise samples of nearly every make of
iron rail in the kingdom, and Mr. Asheroft has very

way between the suppo

All the rails were tested by the fall of a ram of from

300 1b. to 3501b., falling from heights increasing pro-
gressively by one foot from 5 ft., which was the height

of the first blow. The rails were cut to 4 ft. lengths
and supported on 3 ft. bearings, the ram striking mid

rts.
'he dates of the trials are not given ; but the tests

are recorded in the successive order in which they were
made between 1857 and 1867.

£3
. . 2 g
Weight |Weight| Num-| Blows in- Turned over, | £ S
NAME OF RAIL OR MAKER. J)er of | ber of | creasing fout | Result of Blows. | or not, before g - MR, ASHCROFT'S MANUSCRIPT REMARKS.,
ard. | Ram. | Blows.! by foot Breaking. (.3
as under. Bss
i
]
’ Ib. in.
Ebbw Vale . 8 |3cwt.| 10 | 5. tolt .| Deflected 2} in. Turned 2}
Same rail turned... v vl — " 9 | 5ft. to 13 ft. Broke A red short rail.
Rhynney, first tried . 80 » 2 | 5ft.to 61t ” Not turned % | Very cold short, and questionably safe.
Do., second mil ... . o 80 " 10 | 5. to 141, ” » 1 Good wearing qualities.
Bolckow and Vaughan w80 " 3 | oft.to 7M. » ,, b Cold short.
Railey ... . 80 " 6 | 50t to10fu. " » Of middling quality.
B -ale and Co. w80 » 2 | 5ft.to 6f1. . » vs | Questionably safe.
Old Dover rail . .. 63 » 1 | 5fi.to 51, " » " .
Duo., another ol 68 » 1 | 5ft.to 5L " . " Bad.
Do., a third ' 68 ” 3 | 5ft.to 7M. " » " Somewhat better.
Mounsey and Junson w7 " 2 | 5ft.to 6ft. " " ) Theso rails frrequently broke in the road, and were taken
Da., another - el 73 " 4 [ 5fto 8ft. . " out.
Bolckow and Vaughan, part worn ... . 7 " 4 | 5ft.to 811, » » \'er{«hnrd and cold short.
lh)o.. an‘f;lher. p‘kl:t lvzrm'n . - 5 " 7|5 ;l. to i ; ?. Deflect Tuled é As before,
ibbw Vale, S. E. R. . ) 11 | 5ft.to t. eflected 3 in. urne 1] . .
plame il torved over L Ll L~ AT Sfutoldf) Smightened. | — | 3| A safe but not & lusting rail.
Shbw Vale, another . 5 , 10 t. to 14 ft.| Deflecied 2} in. urne |
Same ril, turned O " 9 | 51 01311 s;migmeuix — 2! Tough and red short, as proved.
Derwent Company e ...'not given 3021b, 7 | 6it. to 12t Bruke Not turned | 2 l A probably good wearing rail.
Do., another rail ... . " " 6 | 6ft.toll fr . ” 1} As before stated.
Maker unkuown, worn fiteen years ... o 63 » 9 | 61t to 14ft.] Deflvcted 3} in. Turned 8% ) Very good in all respects, but could not obtain the name
Same, turned over . — " 4 [6futo 9ht Broke — — §  of maker
Guest and Co. ...'nOL given| 8 | Git. to 13 tt. Deﬂeclv;l 2.'.;‘;n. Turned 2%
Same rail, turned . —_ 7 | 6fi.to )2 i)  Straichrene — s, .
b, turned second time ... | - :: 7 | 6fi.to 12 ft.| Detlected 25 in. :: - I'air quality as to wear.
Do., turned third time ... | — » 7 | 6ft.to121t.] Straightened — —
Ebbw Vale . ..|not given| ,, 7 | 60 to 12 fi,] Deflected 1,% in. Turned 1% ) A red short rail, as proved by the smith when worked
Same rail turned vee e N — ' 7 | 6t to12ft.]  Straightenced — 1% } at & white heat.
Old Dover mnin line e . —_ " 1 41t full Broke Not turned » i Very bad.
. - oci . . - t. to 12 ft. cfec 18 4 T g 1s . . .
D e rlto eibenion. = 0T len ) Dietwd it | Tured |20 0 e qualty, was toice attorwarts bent unde s
Do, turtned again - ” 7 | 4161012 1| Detlected §in. r - and fiuatly broken.
Derwent rail 1o spedification... . - » 7 |4t )21t » Turned — Of fair quality, finally broken under hammer.
Derweat ... . e . — ” 11 | 4ft.tol4ft. | D:flected 3} in. " - v ood in fib d lar head
Same rail, turned . . . - " 5 14 ft. each Broke — — eIy good In fibre and granular heads.
Derwent Iron Company .. . —_ v 3 | 4ft.to 61t Broke Not turned W Too cold short.
Do., another rail . e | - ” 5 | 4tt.t0 8h. » " i As befure,
Do., & third rail ... . —_ " 11 | 4ft.toldfr, ”» » 33 Both good and rafe.
Derwent Iron Company ... . —_ " 5 | Git.to 1011, » " ) Temperature 28° Fahr. A fuir sample of a lasting ruil.
Do., another ruil ... o . . —_ " 7 | 6ft.tol2fr, ,, " 1
Ebbw Vale . ...'not given ., 10 | 6ft.1015ft.| Deflected 24 in. » 2 Did not break ; a particularly tough rail.
Worn ruil out of line o . .- " 8 [4fi.tolltr, Broke " 1 Very good.
Oli Dover rail, worn . | - » 10 | 4fi.to1dfe. “ » 2 Exceptionally good ; previvus tests of this rail have proved
Do., atother rail ... . — " 9 | 6ft.to141t.]  Not broken — 3 very inditlerent.
Rhymuey... .. e .. . — {850 Ib.| 10 all 10 fe. Broke -— 3 A fair rail.
Rhymuey... . . . — [3001b.] 4 | 8ft.tollft. " Not turned 1% | Rather too cold short.
Do., unother rail ... .. PO [— " 3 | 81tt. to 10 ft. " . 1
Do., a third rail ... . . —_ " 7 Sll‘t.f tﬁlf-l fr. ” ” 2 A sufer rail, with a fine granular head.
2 o T,
Do., a fourth rail ... . — " 4 {1 of 13 fl.} " » 1} Rather too cold shait.
Rhb; 1 ! 01'-41?;."‘
hymney... . -— , s
Do, nn:{her nail .. e - . —_ :,' 1 10 tt. :, :: :,
. Overhanging weight of ends of rail ter than
., & whole 18ft. rmil ...~ .. B all of gitg welg s grea 1al
g:. . a whole 1 ll;fr; Lo - - " 2 .}l ‘;f }1 ;:- " " l*é :2:? of rail 1self, and test therefore mot a fair
Do., third piece of 4§ ft. ... . | — » 2 |both of 14 ft. ” » ’
Rhymney, another rail .. | - " 1 14t " ”" s Oun these tests the Rhymney contract was withdrawn.
Do., piece of same rail e | - " 2 |8ft.and 9ft. " " —
Rbymney rail A ... on «.o DOt given/3owt. | 1 8it. ” —_ — N
Do. .- —_ " 1 71 » — —
Do. C .. w - . 1| 6 . — —
Do. D.. . —_ " 2 [5ft.and Gfe. » Not turned Y
Do. E .. | - " 2 | 5ft. and 6ft. " ” s
Do. F .. o . 3 |ohto7h. " " -
Jo. G ... .o . | - f . .
o oo I T B ot 1 B no | ¥ | AT wsaituctory.
Do. 1 .. . —_ » 1 8 ft. " " —
Do. K .. | — " 3 all 10t » ” H
Do. L .. e . —_— " 1| 8h " ” "
Do. M ... .ee e —_— . 9 |7ft.and 8ft. ”» "
Do. N .. . - " 1 71 " " "
Do. 0 .. - | — " 2 |8ft.and9ft. » " oy
Ebbw Vale . e e[not given| 10 .l“ 10 :\ {Deflected 4} in. Turned 43
three o
Same rail, turned o wse . —_ » 9 10ft., six Dioke —_
of 15 ft, —
Ebbw Vale, another rail ... . - " 7 all 10 fr. " Not torned 2%
Do., a third rail ... . e | - " 7 all 15 ft. " " 4
Hopkins's... . . .| 82 » 2 |8ft.and 9 fi. " ' Bad.
Bami!lgl'lllll'l wel 73 " 2 |8ft.and 9 1. " " i As next before.
Hopkins's L e oee . . 75 » 5 [8ft.to121t. » » 148 A very good samnple,
Do., another rail ... ol 75 " 5 |8ft. to121t, " " 1
Evbw Vale - ou e B ”" 8 |8ft.to151t. | Deflected 4}in. Turned 4
Same rail, turned . . | — ” 6 all 15t Nearly straight ,, —_—
Same rail, turnel o o wos|  — " 2 both 15 ft. Broke —_ —
Barningham’s . . . 78 " 8 |8ft. to15ft. | Deflected 8}2 in. Turned ;33
Same ruil, turned .. . I n 6 all15 ft. Nearly struight " —
Same rai!, turned o o | - ” 2 all 15 ft. Broke —_ 3

(Zv be Continucd.)
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NOTES FROM THE NORTH.

GrAsGgow, Wednesday.
Glasgow Pig Iron Market.—There is not much to report with
reference to the state of the pig iron market, except that the
business doing from day to day is very small in amount, as a
rule, and that prices are gradually tending downwards. On
Wednesday last 53s. 73d., six weeks, was paid ; on the follow-
ing day the market was somewhat firm, and & fair business done
at 53s. 6d. a month, 53s. 4}d. fourteen days, and 53s. 8d.
cash. Since then prices have come down to 52s. 10d. one
moonth and 52s. 8d. cash, at which prices business was done
esterday. To-day 500 tons were reported at 52s. 10d. a month.
0. L Gartsherrie and No. 1 Coltness bronght respectively, yester-
day, 60s. 6d. and 59s. 6d. The following are the pig iron ship-
meuts from all Scotch ports:

For the week ending 7th December, 1867.

tons.

This year ... .. e w5562
Last year ... ... .. .. . 8,122
Decrease 2,560

Total since 25th December, 1866 ... e 579,221
For corresponding period in 1865-66 . 559,827
Increase ser o T9,394

Forth Bridge Railway. — Parliamentary notice has been
published of an intention to apply, in the next session, for an
Act to authorise the formation of a railway in the immediate
neiglbourhood of the town of Alloa, on the river Forth. It is
to be a loop line of railway, starting from the Stirling and Dun-
fermline line, touching the Forth at the narrow neck imme-
diately west of Alloa Inch, where the river will be crossed by a
swing bridge, and, after crossiug the river, the line will meet the
Caledonian branch at a short distance from South Alloa. The
line will be about 3 miles long, and easy of construction. The
bridge will also be easily made, and the necessary facilities for
the nav:Eation of the river. It is understood that the scheme
is brought out by the North British Railway Company ; but it
will be necessary that the capital be raised by the public, as
there is no other mode by which the schems can full
carried through. From 50,0007 to 60,000L will suffice, it Is
expected. Alloa, Tillicoultry, and, indeed, most of the county
of Clackmanuan, are expected to be benefited by the scheme,
while it will be a great aid towards getting a complete indepen-
dent line from the north for the North British Railway Com-
pany, by whom the loop line in question will be worked, the
shareholders being guaranteed a dividend of 4 or 5} per cent.
out of the revenue of the bridge.

Royal Scottish Society of Arts.—The second meeting of this
society was held in Edinburgh on Monday night, when Mr.
Swan, F.R.S.E., Professor of Natural Philosophy in the Uni-
versity of St. Andrews, roud a paper on * New Forms of Light-
house Apparatus,” the consideration of which was remitted to
a committee. Professor Swan also described, and exhibited in
action, by means of a working model, Foucault’s regulator for
the electric Jight. An interesting discussion ensued on the
merits of Foucault’s invention, in the course of which mention
was made of the excellent regulator invented by Mr. Hart, the
well-known Edinburgh philosopbical instrument maker.

Railway Bridges on the Callander and Oban Railway.—The
three large bridges on the Callander and Oban Railway, and
ochich span the Teith three times between Callander village and
Loch Lubnaig, are now all but finished. The middle one,
which is at the Pass of Leny, is 140 ft. span, and the othersare
within a few feet of the same length. “The iron girders have
been supplied and erected by Mr. Stewart, ironfounder, Irvine,
and the beautiful structures, so expeditiously thrown across the
silver Teith, reflect on him the highest honour. The bridges
are all of the same pattern—the bowstring—and all of malleable
iron. The other works on this railway are progressing rapidly,
the permanent rails being now laid on several miles of it.

Solway Jun Railway Bridge—On Saturday last an im-
portant step in the construction of the railway viaduct across
the Solway Firth was accomplished, namely, the meeting of the
two portions which have been worked .from the English and
Scotch shores, The last two girders required to complete the
connexion were placed in position on that day, and thus the
original design of the engineers has been accomplished. The
portion of the viaduct now completed, which was commenced
about two {Iears ago, i3 about a mile in lengtk, consists of 183
piers, and has a height of about 40 ft. above low water. As
authorised by the company’s Act of last session, 200 yards of
iron work, or twenty bays, are yet to be added to the southern
end of the viaduct. The ground piles for this extension are
now nearly all driven; and, with favourable weather, and tides
permitting, the superstructure may be erected in about two
months.

The Sewage Question.—A very full meeting of the joint com-
mittees named on the part of the Town Council, the Clyde
Trusteees, and the Police Board was held last in the Council
Hall, with Messrs. Bateman and Bazalgette, the two eminent
London engineers, and Dr. Anderson, Professor of Chemistry,
on the important subject of the sewage of Glasgow and the puri-
fication of the river. The Lord Provost was in the chair, and
stated that he had called the joint committees together in order
that they might bave an opportunity of expressing their opinions
on the various modes that he had suggested for dealing with the
sewage. His lordship stated also that he did not understand
that the reporters (the professional gentlemen) were to express
any opinion on the subject until they had fully considered the
whole question in all its bearings ; but he thought it desirable
that they should learn the sentiments of the various parties who
had directed their attention to the matter. Several members of
the joint committees therenpon expressed their opinions on the
question, to the effect ‘fenerally that the whole subject ought to
be left to the unbiassed consideration of the eminent individuals
who had been invited to report thereon, and that in dealing
with the question, while the more immediate object of the in-

reference to the sewage of Glasgow and the purifica-
tion of the Clyde, they should at the same time keep in view
the position of the several towns along the river, and the effect

e

of the sewage of these towns on the purification of the river:
The reporters have already visited the vale of Clyde and th®
outlets along the coast oky Ayrshire and otherwise; but it i®
understood that they will find it necessary to make a furthel
visit to Glasgow before they can satisfactorily report on the
question.

Mishaps at Greenock.—The fact that ¢ misfortunes never
come single,” there have just occurred two unfortunate mishaps
at Greenock. One of them is the falling of & large new qua
shed in course of erection at the Albert harbour, and well nigh
completed. The shed is 400 ft. long, 62 ft. wide, and 19 ft. high
to the start of the roof, and the brick wall was 18in. thick.
Messre. Bell and Miller, civil engineers in this city, are the en-
gineers who are responsible for the designs. Those gentlemen
visited the works only two or three days before the accident oc-
curred, and saw nothing to excite their suspicion as to any un-
sound work. The roof was spanned with ircn girders, which
were supported to the east of the quay wall on iron pillars, and
to the west on the brick wall mentioned above. It was during
a sudden gust of wind from the south-east that a portion of the
west wall gave way, and the entire roof fell in with a loud re-

rt. One of the workmen was taken out of the débrisina

ifeless state, and other two were also injured, one of them very
seriously. The contract for the erection of the shed was abount
50007, and the loss caused by the accident is roughly estimated
at 2000L The cause of the accident is unknown, but efforts
are being made toinstitute a most rigid inquiry. For that pur-
e the Harbour Committee bave appointed Messrs. Peddie,
architect, Edinburgh; Duncan, engineer to the Clyde Trustees;
and Laidlaw, of Messrs. Laidlaw and Sons, ironfounders, Glas-
gow. Messrs. Thomson, builder, and Black, joiner, Greenock,
were appointed by the Crown, and have given in their report,
whick will be forwarded to Edinburgh.

The other mishap occurred in the shipbuilding yard of Messrs.
Caird and Company. It proved fatal to two of the workmen,
other two were severely injured, and several others were more or
less hurt. Theaccident occurred in the erection of the frames of
one of the large iron steamers which Messrs. Caird and Company
are at present building. It is said that the carpenters bad
about thirty of the frames fixed in position from the stern, that
these were bolted down to the keel with tie-bars, and held to-
gether with bolted ribbons from the stern-post and wooden bars
running across, and that all the usual precautions observed in
fixing frames had been adopted. When the men were pulling
an additional frame into position, and bolting and ticing it, a
heavy northern squall struck the frame and staging, and the
whole fell towards the bow with a tremendous crash, causing
the deaths and injuries already referred to. “ A workman, who
was presenton the spot,” writes to the Greenock Evening News
relative to this accident. The following is an extract: 1 will
give you the facts, leaving you to draw inferences. The boat
was let out to the foreman carpenter to put up the frames by
contract, a8 all jobs are done in Caird’s. Time being money in
this case, the men are hurried on before the work can be made
sufficient, and 1 may say that she was only bound with one
ribbon at the top, whercas there should have becn three, or at
least two, to keep her perfectly secure.”

Shipbuilding Items.—On Monday last Messrs. Alex. Stephen
and Sons launched, from one of their shipbuilding sheds, Kelvin-
haugh, the fine new composite ship Rona, of 630 tons, and 15
A 1 at Lloyd’s. The Rona is owned by Messrs. Sandback,
Tinnie and Co., Liverpool, is to be employed in their West
Indin trade, and is to be commanded by Captain Richard Russell.
The ceremony of naming the ship was performed by Mrs.
Russell.

1t is stated that Messrs. Scott and Co., Greenock, whose yard
has been closed for the past year owing to its French connexion
at St. Nazaire, are about to resume operations with a screw
steamship of 660 tons and 100 horse power, for the Anchor
Line of Clyde and Mediterranean packets.

Thehandsometwin-screw steamer Tigre, built by Messrs. Robert
Duncan and Co., Port Glasgow, and engined by Messrs. Rankin
and Blackmore, Greenock, has arrived at St. Vincent (Cape de
Verde), after a passage of 13 days 13 hours from the Tail of the
Bank.” Captain Risso writes that she is an excellent sea boat,
and steams very fast, and that he is perfectly satistied with her
in every respect. The Silver River, which left the Clyde about
the same time us the Tigre, had just arrived at St. Vincent, and
they were to start together on the evening of the 19th uit. for
Monte Video.

‘Ihe fine new paddle-steamer Islay, which has just been built
by Messrs. Barclay, Curle and Co, Glasgow, for the Glasgow
and Islay Steamboat Company, called inat Greenock a few days
since, on her first regular trip. Her appearance, asshe steamed
into the quay, was very imposing, her great width and power-
ful paddle-whee!s giving her the appearunce of a vessel of greater
size than she really is. Since she made her trial trip to Islay
the fore- part of her steerage deck hus been covered over, and a
very comfortable forecastle made, which will be a great boon to
the steerage passengers in stormy weather. Her cabin is hand-
somely fitted up, equal to anything on the Clyde, and the state-
rooms and ladies’ and gentlemen’s cabins are wanting in nothing
that comfort could desire in & deep-sea steamer.

Miners'. A ffairs.—The miners’ strike still continues in the
upper part of the Wishaw district. The miners employed at
two of the works on the Coltness estate are still out on strike.
‘Those, however, in the employment of Messrs.
Camnethan colliery, commenced work yesterday week at 4s. per
day, being & reduction of 64. The miners on the Wishaw estate
are, therefore, little likely to obtain an advance this month.

From the Wishaw district we are also told that the workmen
employed by Archibald Russell, Esq., have now got the advance
of wages which it was originally agreed should come into force
on the 1st of November last, but which, in consequence of the
flat state of the coal market, was deferred till 2nd current. The
miners employed by John Wilson, Esq., are still on strike, no
arrangement having yet been made between employer and em-
ployed. The other pits in the neighbonrhood are all wholly or
partially working.

Notice was given on Saturday last to the miners connected
with the various collieries in the Hurlford or Kilmarnock dis-
trict of a reduction of 6d. per day on the present rate of wages.
The demand at the sale pits bas been very slack for some time

past.

D. and J.Sneddon, |

RECIPROCATING WATER-METERS.
To Tur Eprtor o ENGINEERING.

81R,—As I see that in your last issue of ExaInegeixg,
you have inserted an article written, evidently by its want of
fairness, not by yourself, to show that the meter manufactured
by this company is * necessarily uncertain of action,” while
that of the chester Water-Mecter Company is  certain of
action,” will you kindly, in the cause of fair play, insert
this, as tho *“case for the other side.”

To work a meter with the least difference of pressurs, it is
“not in all cases” requisite that the reciprocating piston
“shall merely change the position of a smaller valve.” For
instance, in the case of the Manchester Water-Meter Com-
pany’s meter, onc valve might be substituted for the two now
employed, that would work with less friction than the smaller
of these, and thercfore with less loss of ““ head.”

If it be attempted to maintain the reciprocations of the
piston by causing 1t to directly (as I read the word “ directly”)
open the regulating or controlling valve, it is certain “ that
“the piston will stop after having moved the valve but half-
“way in its course,” as the confined water on the exhaust
side ‘of the cylinder will, by its incompressibility, resist its
further motion.

“In the affair known as Myer’s,” the reciprocating piston
““does not knock open” the reversing valve at the end of
each stroke ; it compresses during the stroke a couple of steel
springs, or cxtends a pair of india-rubber springs, or, in the
case of the larger sized meters, raises a small weight, which
on the completion of the stroke, being released, act upon an
intermediate rigid rod and instantaneously reverse the valve,
“tho old, old expedient” “ of so arranging a pair of springs,
“that, during the first half of the motion of the valve the;
“ ghall resist its action, while during the last half they sln]yj
“help it,” not being required, as the springs which are used
do not act upon the valve at all until the end of the stroke
of the piston.

I think it does need an “explanation to show that the
“ London and Westminster Meter Company’s meter cannot
“be depended upon for certainty of action,” and * that, after
« g considerable period of use, it would not measure at all,”
although it requires none to show that their meter would,
when In perfect working order, measure accurately,” as tho
article candidly admits.

“When wo remember that there are dozens of piston-
“ ing water-meters, the following extract from Myer's
« prospectus,” certainly would read “impudently enough,”
if it rested its claim for excellency merely on the fact that it
is a piston-mmu.ringnwawr-mewr; but when it founds its
claim upon the fact that it combines with tho advantages of
a piston-meter .thoso of possessing a valve, which is de-
« scribed in the prospectus as working almost entirely without
“friction,” and of being light and compact, that claim being
fally substantiated, there is no impudence in the matter.
“ ’I‘I{e excellency of this.instrument as a water-meter consists
“in its measuring the water by means of a movable division
«or piston fitted accurately to the interior of the cylinder, so
« that instead of an inferential there is an actual measurement
“of cvery quantity of water drawn through it, combined
« with the peculiar valve by which the water is admitted, first
¢ to one side and then to the other side of the Piston, and also
“ the lightness and compactness of the whole.’ .

If you will allow me, I will draw a slight comparison
between the two meters..

As the pistons in cach are similar, the friction and wear
in each wiH be the same. .
The valve in Myer's meter is very simple, almost friction-
less and single; tho valve in the Manchester Water-Meter
Company's 18 complicated, has four wearings, which are ex-
posed to a disadvantageous pressure of the water, and is
morcover a double valve.

The valve in Myer’s, not being cx to wear, will never
be any the worse for it; the valve of the Manchester Water-
Meter Company is ox‘posed to & most Frej.udicial wear, and
will soon be the worso for it, for the following roasons: Its
main valve has attached to each end of it, ngidly, a piston
working in a shallow cylinder, which is fived ; as the valve
wears away, tho pistons are brought out of truth with the
cylinders, and consequently, the pistons get light and worn
away on the lower side, which act dmadva.ntnieously in
more ways than one, or if the substance of which they are
com: resists wear more than the valve, they hold the
valve away from its seating, and the machine ceases to be a
meter!

The water in Myer's meter is not admitted to any of the
working parts, except the piston; in the Manchester Water-
Meter pany’s meter, 1t is admitted to all, and a little
sand or mud would make short work with the valves and
index. The cover of Myer's meter, on this account, needs
only to bo strong enough to protect the meter from being
tampered with, whilst that of the Manchester Water-Meter
Company’s meter must be sufficiently strong to resist the
pressure of the water, and consequently must be heavy.

As for the certainty of action of Myer's meter, compare
with that of the Manchester Water-Meter Company’s, it 18

eater by far, for wear in its moving parts will not affect its
action (and the articlo referred to admits of its being capable
l of being put in working order), while it will scriously affect

that of the Manchcstcrg“’ater-Mcter Company’s meter.
| To carry my comparison into the prices of the two meters,
| those of ¥ yer's arc little more than ono half of those of the
Manchester Water-Meter Company’s.

Apologising for thus trespassing on your space,

I remain yours faithfully,
ALPRED WILLMER Pocock.

London and Westminster Meter Company (Limited),

Johnson’s-place, Lupus-street, S.W., . 12, 1867, |

| The article to which our correspondent refers was written
by the Editor, and those who wish to seet its conclusions,
sgould cither take the advico of any competent and disinter-
ested engincer,or, which would bo less satisfactory in themqult,
buy and juse one of the meters. The mechanical expedient
relied upon, is very old, and it cannot be depended upon to
work with certainty for a lengthoned period.—Ep. E.




Dec. 20, 1867.]

STEAM HAMMER AT THE

ENGINEERING.

~ engineer freely placed his records in our hands, for

ATLAS WORKS, GLASGOW.

MESSRS. ROWAN AND CO., ENGINEERS.

FiC.2.

Section aT AB.

FIC. 1.

Wk give above an illustration of & very convenient modi-
fication of the Condie hammer which has been introduced by
Mr. Rowan in his own works at Glasgow, and has given per-
fect satisfaction in working now for several years. Bir. Rowan
has di with the hollow piston-rod of the Condie hammer,
and es his steam-passages enter the moving cylinder at the
sides, thereby obtaining & pair of utnight circular guides for
the movement of the hammer-head. The steam pipes are fixed
to the entablatures of the hammer-frame, and ?s‘a through
stuffing-boxes in the cylinder-top. One passage, T, is used for
the single action of the hammer while the other pipe, K, takes
the steam to the bottom of the steam cylioder, and makes the
hammer double-acting. The Condie hammer in its original
form was .snnicnhrly dificult to manage when double action
was wanted. Meesrs. Musgrave and Sons, of Bolton, patented
an arrangement of that kind in which the central piston-rod is
divided into two different and these hammers have
eome into considerable use. e present modification seems
to be still more convenient, and it combines the advantage of
ptvvidi:ﬁ:mph sections of steam pipes and exhaust es,
and at the same time assisting the steadiness of the hammer-
head in working. The arrangement will be readily understood
by reference to the engravings.

THE SOUTH-EASTERN RAIL TESIS

Mg. ASHCROFT, the engineer to the South-Eastern
Railway Company, has earned the best thanks of the
profession by placing in our hands, for publication, the
important series of rail tests which he bas carried on
during the last ten years. Few engineers would
volunteer such full and suggestive information upon
points so closely involving questions of the failure of
the materials adopted by them in their practice, and
involving, also, to some extent, the reputation of a
large number. of manufacturers. Few elfgineers, in-
deed few men of any profession or calling, will im;
information spontaneously, and many will, even when
on oath, fence with counsel to avoid * commit
themselves,” a conai&enrattilon :oo ofte::hheltg.‘thu tl(:

r importance than that of telling the , the

mtmtlﬁomd nothing but the truth.

We cannot but allow, however, in considering the
readiness with which the South-Eastern Company’s

the contempt, if it was not indeed indignation, with
which he, in common with other permanent way
engineers, had observed the interested cant lately
started as to the “molecular deterioration” of a
material so greatly superior to iron, viz., steel. The
fact that a double-headed steel rail, which had shown
the most extraordinary durability ever recorded of any
rail, had at last been broken by t violence, and
that sideways, was reported as having proved that it
“had bebaved as an iron rail worth 5. per ton would
‘““have behaved ! and it was asserted, with all the con-
fidence of quackery, that its failure had been caused
L)lyl “molecular deterioration,” an infirmity to which
steel was necessarily subject. So much 1s generally
conceded to the editorial impersonality, that many
might have supposed this astute opinion to have been
enunciated by some competent person, some eminent
physicist or metallargist. But no gentlemen of this
class; as we happen to know, employ their pens in the
journal in which the nonsense in question appeared.
[t was written indisputably by a young and com-
paratively unknown Irishman, who has had no
practical experience with railways, otherwise than as
a passenger, and none but the most superficial and
Quixotic with engineering in any form whatever.

Mr. Asheroft’s records show but too plainly what a
ucacherous material is the iron rail of commerce. That
nany iron rails are good and moderately durable none
san deny. Indeed, were we still using cast-iron rails,
t is beyond doubt that many remarkable exceptions to
ts general brittleness would be found in favour of that
material. But there are wrought.iron rails which
broke, under Mr. Ashcroft’s tests, as if they had been
pig iron. One broke by being lifted by two men and
drogped across the of the anvil. The piece was
a short one, and weighed but about 80 lb., and the
lift could not, from the height of the anvil and the
reach of the men, have been a high one. Many
others are marked “rotten,” “bad,” “questionably
safe,” &c. We give all the tests recorded, without se-
lection or exclusion, nor have we any reason to suppose
that the experience of a great company like the South-
Eastern differs from that of other railway com%anies.

The steel rails tested did much better. Indeed,
with but one or two exceptions, none were broken.
One was evidently made too hard, with reference to a
high d of durability. But unlike iron, the qualit
of steel 13 now known to be completely under control,
i0 long as the chemical tests for su]phm;;ei)hosphorus,
and carbon, now employed at the best steel works, are
nbserved, and the steel-maker can, almost at will,
nake either a hard or a soft rail, while the iron rail
which the ironmaster may wish to be soft may turn
out hard.

In connexion with Mr. Ashcroft’s tests, we will here
give those made upon Bessemer steel rails rolled last
month at the works of the Bolton Iron and Steel
Company. The rails were double-headed, and weighed
68 Ib. per yard. From each of twelve days’ rolﬁ'mg
a rail was taken indiscriminately by the inspector, an
two lengths of 4 ft. were cut from it. One of these
was tried, supported upon 3 ft. 6 in. bearings, by 20
tons dead weight ; the other piece was tested, on 3 ft.
bearings, by a ram of 1 ton weight (seven times as
heavy as that employed by Mr. Asheroft) falling 30 ft.
at a single blow, only one blow being given to each
sample. The anvil supporting the chocks on which

| the rail rested weighed 10} tons.

The tests were as follows :

20 tons dead weight.| 30 ft. drop test.
Deflection. eflection.
her 12 Y :;";
November 12
w 13 § 7
A V' “ 7
n 15
T 4
w 17 none rolled. -
» 18 do. -
" 19 b}
w20 6
noa 6}
n 22 6
n 28 noue rolled. -
w 24 ,do. -
w 26 | . do —_
w26 6 -
.27 7
- 28 6

1t will be seen that the quality of the rails was re-
markably uniform. None of the rails broke. We
have a sample of one of the fractures, purposely
broken afterwards,eell)ly nicking and repeated blows.
The fracture is excellent. Fine, close, granular, and

perfectly uniform throughout.
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LITERATURE.
Austrian Government t on the Pariz Exhibition.
Officieller Ausstellungs-Bericht. 1867.

THERE is a literature of the waste-paper basket—
books which, were they to follow their natural desti-
nation, would pass from the printer’s straight away to
the waste-] :fer dealer’s hands, and which in reality
form the ballast of the booksellers’ stores and the
immobiliaries or “fixtures” on the shelves of a library.
‘We have in this country examples of this class i
many volumes  printed by order”—parlismentary
blue-books, of which we do not deny the necessity
and propriety of existence, while we are accustomed
to look for them uncut and unread in the antiquaries’
shops, or in_places of a much less dignified literary

osition. On the Continent the official reports on
international exhibitions, printed in the name and by
authority of paternal imperial and royal Governments,
and at the expense of their respective subjects, stand
g:ominent in this line of literature, and their be-

viour in the market has become quite proverbial
with Continental booksellers. Considering the nature
of these volumes and the manner in which they are
produced, this is not at all astonishi A report on
the heterogeneous mass of articles collected together
at a great exhibition is necessarily an unwieldy com-
pilation of treatises, which have no connexion amongst
each other, and no other mutual influence except the
crowding out of all useful and detailed information
upon any one branch bg the space required for another
s of articles. The large amount of * printed
matter,” and the scantiness, 1f not absence, of valuable
information, which such a volume offers to its pur-
chasers is in itself a bad bargain—however cheap the
paternal Government ma¥ x the selling price—and
this alone would account for the unpopularity of books
of the kind, were they even written by acknowledged
authorities, and edited in a suitable way. But this is
very rarely the case. Men of standing are unwilling
to write unless they see a prospect of their productions
being read and appreciated, and the mere glitter of a
crown is not always—although it may be occasionally—
sufficiently attractive to entice such authorities to take
a share in these official productions. In Germany the
popular feeling has become so manifest in that direc-
tion that the Prussian Government have given up the
idea of publishinﬁ any report, and have followed
the example of the British commission in inviting
some suitable parties to write short papers for publica-
tion in one of the Berlin journals. In France the
official report is at the same time the report of the
juries, and has therefore a better locus standi; more-
over a provision has been made to allow each reporter
to get his report printed in the form of an extra
pamphlet for I,Ee mere cost of the paper, and some of
. these single pamphlets will therefore have a fair pros-
pect of a proper circulation, each standing upon its
own merits. The Austrian Government report, of
which a small portion is now before us in the
proof-sheets, is likely to prove a total failure from
the want of similar provisions. Its editorship is
ractically anonymous, since the name of Dr. Franz
glenmann is no name at all, if we look for names
in the registers of scientific authorities or cata-
logues of literature. The majority of the actual re-
porters is of the Neumann class, and, to get some
names of standing upon the tit/e-page, Baron Burg
and Professor v. Schrotter have been asked, not to
write a few lines, but to look through the writings
.of those literary nonentities, and thus to reflect a
certain borrowed light upon these latter. Two well-
knowr authorities on mining and metallurgy, M. v.
Rittinger and Professer v. Tunner, who have accepted
nominations as reporters, Exblished their reports
long ago independently, so that the ¢ official” report

ill have to reprint these respective portions from
“ unofficial” sources. Of the original matter contained
in this report we are not as yet in a position to give
numerous quotations, but we translate the following
from the report on “ Railway Materials,” and we be-
lieve it speaks for itself.

 Water-feeding Apparatus.—W ater-cranes and one
« water-reservoir for feeding locomotives show nothing
“new.” :

The “ official” critique on English steam-cranes is
as follows :

“ England: Appleby Brothers, London; Taylor,
¢ Britannia Worgs, Birkenhead ; Stothert and Pitt,
¢ Bath, are all exhibitors of portable steam-cranes.”

There is no denying the perfect impartiality of such
official criticism. On railway axles this oracle says :

“ Azles.—Carriage-axles we find of iron (close-grain

“ iron and fibrous iron), puddled steel, Bessemer steel,
“ and also numerous specimens of crucible cast steel.
“ Belgium shows particularly iron axles. Puddled-steel
“ axles are made 1n Prussia, which is very well repre-
« sented by the Phenix Iron Works. The excellent
 steel works of Jobhn Brown and Co., in Sheffield,
“ make axles of their peculiar Atlas steel.”

We' believe these few sentences are quite sufficient
to characterise the knowledge and style of the writer,
and to justify no great expectations of the gross bulk
of this official report. Under such circumstances it is
our duty—and we claim some credit for this act—to
draw out of this heap of literary rubbish one single
chapter of considerable merit and value—a production
worthy of a better fate than is, in all probability, await-
ing it in the company in which it is placed, and which
we should like to see a;ipear by itself in the form of a
small pamphlet or book, in order to save it from ob-
livion. This chapter is the report on ‘ Locomotive
Engines,” written by M. Josef Ritter v. Stummer
Traunfels, the engineer of the Northern Railway of
Austria, whose name will now be familiar to most
of our readers. M. v. Stummer visited the Paris
Exhibition as a member of the jury, andhe studied
his subject with more than usual attention and care.
He has, moreover, very freely availed himself of the
information and drawings which have been published
in our pages—a course to which he isall the more wel-
come since the coincidence of his general views with
our own has not impaired the originality of his obser-
vations and of his style of argument. If we say we
recognise * our school ” in M. Stummer’s writing, we
know that nobody will be more fully aware than him-
self that we are paying him a compliment, since our
columns are only the mirror for modern engineering
practice in this country, and their *school™ is the
teaching of all successful engineers all over the world.
M. Stummer’s report on locomotives is a very concise
and well-arranged paper on the locomotive practice of
1867, as represente({) at the Paris Exhibition. His
general introduction we translate iz exfenso, and we
shall, on a future occasion, give some abstracts of his
critiques on some of the most characteristic types of
locomotives. We think it right to add, that M. Stummer
writes very elegant German—precise, fluent, and very
rich in expression, and we must, therefore, translate
somewhat freely in order to follow his meaning rather
than his words.
< Introduction.—If we look at the history of the
locomotive engine, and compare it with the course of
progress which other branches of theoretical and prac-
tical mechanics have made in contemporaneous periods,
we meet with one of the most curious and instructive
phenomena in the history of civilisation. The loco-
motive engine, as produced and put into the shape of a
complete mechanism by Hackworth, Gooch, Stephenson,
and some other engineers, was originally so correct in
its principles, and its design was so thoroughly prac-
tical, that, whatever may be said and written to the
contrary, there has been no important change made in
its construction up to the present day. This perfec-
tion of the locomotive in its early stage of develop-
ment formed in itself a barrier for all further improve-
ment of its general design. The other branches of
mechanical industry, on the contrary, were at that
time so far beyond the proper demands of locomotive
construction, that the very tools for the manufacture
of all parts of the engine, and improved modes of
manufacturing the materials, had to be invented in
order to attain the required de&ree of precision in the
making of each single part. Very few engineers only
have realised the truth that the locomotive in its sim-
plest and original form is sufficiently perfect in prin-
ciple to require only a high degree of precision and
excellence of workmanship in order to do all that can
be desired of its practical performance. Those few,
however, who, with a far-seeing eye and clear judgment,
have looked to these practictﬁ points have been emi-
nently successful as constructors of locomotive engines.
They have been the objects of wonder and of envy for
their less clear-headed colleagues, who preferred the
road of ingenious and piquant originality, and en-
deavoured to stigmatise their betters as enemies of
progress, who should be driven from the field by
the creation of wonderful and complicated, though not
practically useful, machines. There appeared, conse-
quently, loag boilers and short boilers, great wheel
bases and small ones, large and small wheels, outside
and inside cylinders, and many more simple alterations
of detail held up by their respective inventors as in-
dispensable conditions for superior performances of
locomotives; and these so-called improvements followed
each other so rapidly,and werevery oftenso diametrically

opposed to each other, that engineers had hardly time

to consider one proposal before they were expected to
try the very reverse principle at the bidding of some
other authority. It is only from this consideration
that it becomes possible to explain the endless pro-
traction of controversies about the merits and demerits
of two or four or eight cylinders of tank-engines and
tender-engines, of articulated and stiff couplings, of
which even the most dispassionate members of our pro-
fession cannot keep aloof. The International Exhibi-
tion of 1851 produced the first result of this search
for originality in locomotive design. This* was the
Crampton engine, which in its own native land has
been giscarded after a short experience as one of the
most dangerous enemies of the permanent way, and
which has held its ground only on some Continenal
railways for a considerable length of time. The next
‘improvement ’ in the direction of locomotive de-
signing appeared at the Paris Exhibition of 1855.
Tﬁis was the Engerth engine, called into existence with
the special intention of transmitting power from the en-
gine wheels to those of the tender by means of c%-
wheel ing, and thereby utilising the weight of the
tender for adhesion. This system had lost its right of
existence from the moment that experiments had
proved the practical impossiblity of working such a
mode of coupling. The fact that for years after
the cog-wheel coupling had been discarded these
mutilated constructions were worked and copied,
and designated as ‘Engerth engines’ by profes-
sional men, shows how little their real principle
has been recognised. Only at a very recent date,
and after a long and embittered contest of parties,
has this system found its proper place in the
estimation of the great majority of locomotive en-
gineers, and it is to be expected that judgment will
be passed upon it accordingly in future. Since the
Enﬁlerth enqine gained a ‘grand prix’ at the Paris
Exhibition, locomotive constructors would no longer
content themselves with anything that was simple.
¢ Improvements’ followed each other with increased
rapidity, and grew more and more complicated and im-
practicable from day to day. The London Exhibition
of 1862 contained no less than three such novelties, or
so-called new systems of locomotive construction. M.
Petict’s engine, with its colossal boiler, superheater,
and feed-water heater, Haswell’s duplex engine, with
four cylinders and corresponding cranks and counter
cranks, and a new and enlarged edition of the En-
gerth engine—the engine ¢ Steierdorf—formed this
remarkable group. They represented the tendency of
the time in the most pregnant manner; and on ex-
amining the London Exhibition of 1862, the question
for the first time was raised in proper earnest, whether
it be possible to move on still further on this danger-
ous road of so called progress in Jocomotive engineer-
ing; and if the point then arrived at was not one of
those extremes at which every progress is impossible,
and a complete return upon the road is the only re-
maining step to be taken. In what degree such a
reaction has taken place, and how far the hopes and
fears entertained upon this subject have been realised,
at the Exhibition of this present year will be shown in
the detailed examination of the different locomotives
exhibited at Paris. The greatest number of exhibited
engines belonged to the French department, while the
representation of other countries, and particularly
that of England, was in no way proportionate to their
respective powers of production. gne fact is worth
of notice as an indication that the proper understand-
ing of the purposes of international exhibitions is
rapidly spreading amongst manufacturers. This is the
readiness with which the greatest and most celebrated
locomotive-makers furnished information upon all de-
tails connected with their constructions to the profes-
sional visitors of the Exhibition. There were only a
very few firms, mostly of very inferior standing, who
considered it more to their interest to practise a
ridiculous system of mysteries and mystifications.”

We shall, as we have said, consider M. Stummer’s
report further on an early occasion.

THE CLEVELAND IRON TRADE—The pig iron market a
Middlesboro, is quiet and not much busingugia reported, bu:
E:nces are about maintained. Some large cargoes of pig
ve been lost in the recent gales, and will have to be re-
g'l?accd. The stock of pig in the district is not considered to
» increasing. The foundries of the district are only mode-
rately busy. ' The manufactured iron trade of the Cleveland
group is still dull. A few rail inquiries for spring delivery,
and other supplies for 1868, are in_the market for the United
States, but in a very questionable shape. A little more
activity among iron shipbuilders is reported from the Clyde,
and there is rather more doing in the Tyne and Wear, but
the demand generally for plate and angle iron continues
limited, The home and Continental d d for merchant
rails is small,
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THE TELEGRAPH TO INDIA.

A sHORT time since, two companies issued their
prospectuses with a view to raise capital for the con-
struction of direct and indee;ndent telegraph lines
from this country to India. We took occasion then
to examine into the respective merits and advantages
of the respective projects in an article which appeared
at page 57 of the present volume of ENGINEERING,
amdp having minutely gone into the proposals of the
two companies at that time, it is not necessary to do
more now than refer to the formerarticle on that sub-
ject. One of these companies, however, is now endea-
vouring to obtain a Government guarantee on the re-
quired capital, and a memorial with that object,
signed by numerous leading merchants in London,
has been submitted for the favourable consideration of
the Secretary of State for India. The subject of direct
telegraphic communication between England and India
being thus again brought publicly forward, we may,
with advantage, revert to it here, with a view to point
out the necessities that exist for a such a line, and the
drawbacks to the working of the present system.

About the year 1863, after the failure of the Red
Sea cable, a new means of submarine communication
from India westward was found in the Persian Gulf.
Under the superintendence of the late Lieutenant-
colonel Patrick Stewart, this cable was laid from
Kurrachee to the mouth of the Shalt-el-Arab, and, at
the active instigation of the same officer, a convention
was concluded with the Ottoman Government, stipu-
lating for the use of a land line in course of completion
through- Asiatic Turkey, from Scutari to Fao. Fur-
ther, and to provide against accident between Bagdad
and Bushire, negotiations were opened for an alterna-
tive land line through Persia, of which these two
stutions were the termini. The cable from Gwadur
to Fao was laid in March, and the Turkish convention
signed in September, 1864. The Turkish Asiatic land
line first took messages from the cable in February,
1865, and the Persian auxiliary line opened in the
following month.

A telegraphic despatch to India from this country
is, according to existing arrangements, given in the
first instance to a telegraph company over whom the
Government has no control. Neither has our
Government, as yet, become a party to the Paris
Telegraphic convention, although negotiations for
that purpose are now being carried on. At present,
therefore, it sends its own ordinary despatches much
in the same way as a private individ The Indo-
European message does not therefore start from the
Government hands at all. In finding its way to
India, the telegram may take one of two great alter-
native lines—the Russian or the Turkish. To reach
Turkey, or rather Consta.ntino‘i}e, there are two
principal ways, vid Vienna or Turin. The former
transmits its despatches by Servia, Wallachia, or such
other route as may seem expedlent. The latter,
choosing the Italian coast-line and cable across the
lower Adriatic, seeks the Turkish capital by Salonica
and the western shores of Marmora. Once arrived at
Constantinople, the India-goi:g message comes under
the egis of a convention called the *“ Indo-Ottoman.”
This provides it with an exclusive wire through Asia,
and regulates its tariff up to Fao, where a British
staff awaits it for despatch by cable. Bui from Con-
stantinople to Fao, or about one-third of the whole
distance from London to Kurrachee, the administra-
tion is Turkish, and a convention in Asiatic Turkey is
not like one in the heart of Europe. The British
Goveroment may provide for the exclusive use of one
out of two wires ; the Turks may, in their anxiety to
do well, set up a third and in some places a fourth
wire ; but no provision can be made that the line shall
be in working order, and the wires free from contact.
The British Government may ascertain, by in: ion
and inquiry, what is requisite, and advise the ad-
ministration accordingly ; but it is out of their power
to control the Government of a foreign power as if it
were their own. The telegram in Asiatic Turkey is,
therefore, to a great extent, at the mercy of un-
systematic and unskilled superintendents and signal-
lers, and a poorly qualified executive, except in the
lowe:lfrades, where there is activity and intelligence
as well as good will

Sometimes the telegram turns off from Bagdad,
and makes its way, by the Turko-Persian frontier at
Khanikeen, through Persia to Bushire. In this
country there is a British director and staff, whose
control is so far exercised, that a message may be
said commonly to traverse the 1100 miles of telegraph
now set up in about an hour. But the local Govern-
ment is disinclined to delegate its anthoritt{l over line
guards to the English officers who direct the working

of their Indo-European telegraph, and, consequently,
there are ogcasional interruptions through breakage,
and the posts are not always of sufficient strength, or
examined and renewed with sufficient attention.

From Fao to Kurrachee, as also from Bushire to
Kurrachee, is the only section of the whole line ex-
clusively under Government control, and for which
Government and its officers are directly responsible to
the public. It is submarine, and therefore, needs no

rovision for daily watching. The cable stations at
%wadur, Mussendom, Bushire, and Fao are supplied
with efficient establishments, and the director at
Kurrachee bas his own particular staff. With the ex-
ception of two or three mterruptions in traffic, owing
to breaks in the cable, this line has worked admir-
ably, and has realised good returns. In addition to
this, there is also the land section, or alternative line
between Kurrachee and Gwadur.

It will thus be understood that Government exer-
cises no absolute control over outgoing telegrams to
India, until they reach the submarine cable at Fao or
Bushire; and no Tln:liﬁed control, except in the
Persian alternative line. Home-going tel s are
despatched by Government officials, but out of
all Government control on reaching Turkish territory,
whether at Fao or the Persian frontier at Khanikeen.

In 1866, efforts were made in order to obtain an
exclusive line through France and Austriato Constan-
tinople. Lieutenant Colonel Goldsmid reported on
this sulgfct, under date 27th October of that year,
that “ M. de Vougy told us plainly he was ready to
“ meet our wishes, but that it was useless to arrange
“ simply for a special wire through France, unless
“ Austria would do ber part as well.” In May of the

resent year, Mr. L. W. Courtenay in writing to
Eieut,enant-colonel Goldsmid stated, “M. Brunner
‘ has arrived here (Constantinople), and we have had
“ several meetings with Agathon Effendi. The Aus-
“ trian director-general appears decidedly to object to
“give us a special exclusive wire, but offers us
“ two direct special wires to Vienna—one vi# Bosnia
“and the other wvid Belgrade. Our messages to
“and from India are to have priority over either
“of these wires, even over tII)Jeir own Govern-
“ ment despatches, which would be sent by a third
“ direct wire in case the other two should be taken up
“ by our messages.” This offer her Majesty’s ambas-
sador at Constantinople was authorised to accept.

About the same time, viz., on the 6th May last,
Lieutenant Goldsmid, writing to her Majesty’s minis-
ter in Persia, stated, “ Major Champain appears to
“ have arranged, in concert with the Russian and
“ Prussian telegraph administrations, a means of com-
‘ munication between England and India, which pro-
“mises to furnish at least a good alternative to the
“ Ottoman line in the event of interruptions on the
“ latter.”

The irregularities accompanying the despatch of
telegrams between England and India occur some-
times in the course of their transit through Europe,
and at other times are clearly traced to the malad-
ministration of the Ottoman telegraphic system. In
December last, a very numerously signed memorial
from all the respectable bankers and merehants of Con-
stantinople was presented to Ali Pasha, describing in
the most explicit manner the disgraceful state of the
telegraph service, its corruption, and the absolute
necessity of something being done to improve it.
After a month’s delay, doubtless for the purpose of
inquiring, Ali Pashi replied to the memorialists that
he had every reason to be satisfied with the system.
Viewing the prospects of effecting any real improve-
ment in the working of the Turkish telegraphs as
highly uncertain, Major Champain considers that it
would be best, if possible, to avoid them altogether.
In a letter to the Bnder Secretary of State for India,
of 12th February last, that officer wrote: ““I have
““said that the Constantinople line is working badly,
‘“and I allow that the opposition line by Russia and
“Persia is no better; gut it must be remembered
“that, from the day the Indo-European line was
“ opened to the public, we have never ceased urging
“reforms at Constantinople, and endeavouring to im-
“ prove the telegraph organisation. The difficulties in
“the way of obtaining a special wire from England to
““Turkey are great, because the line passes through
“many admimstrations who naturally, take compara-
“tively little interest in the fate of through messages.
“On the other hand, the line vid Prussia snd Russia
“to Persia is, I may say, entirely in Prussian and
““ Russian hands as far as Julfa, the Russo-Persian
“frontier. From London to JuKa the line is generally
“well worked; but, unfortunately, the Persian line
“from Julfa to Teheran, a length of about 500 miles,

“is not to be trusted, and up to the present, we have
“had but one wire for half the day between Teheran
*and Bushire. Qursecond wire is now being attached
“along the last-mentioned portion; and if we can
“ but improve the line between Julfa and Teheran, the
“telegraph to India, vid Russia, will, I think, be
“better than that vid Turkey. A proposal has, how-
“ever, been made by the well-known firm, Messrs.
*“Siemens Brothers, which, if carried out, will, I am
“ convinced, give general satisfaction.” That firm, it
appears, have obtained promises of concessions from
both the Prussian and Russian Governments, under
which they would be permitted to construct, and
entirely work, a double line of telegraph extending
completely through Prussia and Russia to the Persian
frontier. They would have to pay a royalty on each
message, and would be debarred from interfering with
the local traffic. But, in order to enable them to raise
the sum of money required to accomplish this work,
they were desirous of obtaining certain assurances
from the English Government. A submarine cable in
the Black Sea, to avoid the one physical difficulty
presented by the Caucasian , forms a part of
their scheme. The Messrs. Siemens considered that,
if a trustworthy line be once established, and the con-
fidence of the public obtained, the through traffic
would quickly increase two or threefold, and that the;

could ensure this, and successfully compete wit

Turkey, if their line, good from London to Julfa, can
be met there by a line good from Julfa to India.
With this idea, they requested to be ted, by our
Government, the four following conditions :

1. To put the Messrs. Siemens’s line upon as favour
able a footing as the Turkish or other competing lines
msg@cti.ng the transmission of messages, leaving the
public free to decide which line they wish to employ.

2. To obtain for the Messrs. Siemens British diplo-
matic support and countenance in Persia and else-
where. '

3. To provide additional means for the transmission
of messages between Teherau and India, in case the
existing lines should prove insufficient for the purpose.

4. To give the public the benefit of a reduced tariff
between Teheran and India, when, in consequence of a
well-established service between London and Teheran,
al;lacrge increase in the number of messages will take

e.

Such, then, is the present history of telegraphic
communication with India, and we believe we are cor-
rect in stating that up to the present time no actual
decision has been arrived at with reference to the
measures to be adopted for improving the transit of
messages through Europe. One thing is, however,
certain, all lines traversing the Continent, whether
through Prussia and Russia, through France and
Austria, or by any other route, must be subject to in-
terruptions in the event of warin any of the countries
traversed by them. Neither is it desirable that we
should be dependent on one line alone, but as many
routes as possible for the transmission of m es
should be made available, and if one line, such as that
proposed from Falmouth vis Gibraltar, Malta, &c.,
could be secured, being entirely free from all foreign
interference and risk of interruption, that line also
should, above all others, receive government support.

‘WOoRKMEN’S Visi1s 70 PAR1s.—In acknowledgment of the
labours of Mr. Hodgson Pratt, vice-president of the Paris
Excursion Committee, who, during many months, gave
nearly his whole time to the work of organising and superin-
tending the visits of British artisans to the late International
Exposition, an address from returned excursionists, and an
album containing the portraits of those who have seconded
his efforts, will resented to him at a soirés in London,
early in January. It was hoped that the president of the
committee, Mr. A. H. Layard, M.P., would have made the
presentation ; but as he is about to leave for the Continent,
the hon. gentlemen has addressed to Mr. J. T. Dexter, who
is acting as hon. secre to the testimonial committee, a let-
ter, in which the following p: occur: “It would have
given me the sincerest pleasure to have borne my testimony
to the sealous and unremitting excrtions of MYr Hodgson
Pratt in arranging those excursions; to his admirable tact,
judgment, and good sense; to his earnest and disinterested
endeavours to promote the comfort of the working men who

ight avail themselves of the opportunity to visit Paris, and
glﬁia unremitting attention to the duties which he had so
kindly and with so much devotion imposed upon himself, to
the sacrifice of his own time and interests. The success of
the excursions and the enjoyment and profit which they have
afforded to a large number of persons, especially to some of
the ablest and most intelligent of our working men, are
entirely to be attributed to him. I would be much obliged
to you if you would kindly make my sentiments known, and
if you would at the same time express on my behalf
great regret I feel at being unavoidably absent from the
meeting.” .
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RAILWAYS IN RUSSIA.

TaE information published in England and on the
Continent ienerally with reference to railways in
Russia has been very incomplete, and in_very many
cases erroneous. The following details, drawn from
official and authentic sources, may therefore prove in-
teresting :

A.—Railways already open.
Length
in versts.
1. Petersburg and Tzarskoe Selo; capital of

1,764,465 S.R.=250,000L.; worked by a company

without guarantee, and pays a dividend of 8% per

cent. e 24
2. St. Petersburg and Moscow ; constructed by Go-

vernment; worked by them ; Messrs. Winans being

contractors. Cost 180,000,000 S.R. .
8. Great Russian Railway Company, having a capital

of 112,252,625 S.R. in stock and obligations ; the

former guaranteed 5 per cent., the latter 4} and 4

per cent. The company have drawn on the Go-

vernment on account of the guarantee about 80

millions of roubles, although the line from Mos-

cow to Nijni-Novgorod pays well. The company
has in work 1637 versts, i e, Petersburg to

Warsaw ... vee

BranchWilna to Prussian frontier at Eidkuynen

" Moscow to Nijni-Novgorod ... oo e
4. Riga and Dunabourg, with a capital of

11,500,000 S.R., guaranteed 5 per cent. by the

Government, but paying 53 per cent. ; mostly

held in England ...
5. Dunabourg and Vitepek, being a continuation of

the previousline ; has a capital of 16,250,000 S.R.,

which is guaranteed 5 per cent., and is likely to

earn at least that...
6. Petersburg, Oranianbsum, Peterhoff, and Krasnoi.

Selo. Belongs entirely to the house of Baron

Stieglitz and Co. ... e e e
7. Moscow and Riazan ; a capital of 15,000,000 S.R.,

guaranteed 5 per cent., paid last 84 per cent.
8. Riazan and Kosloff ; capital of 10,800,000 S.R.,

guaranteed 5 per cent.; will most probably pay.

same dividend as the preceding. Opened in 1866
9. Rijask and Morshansk; capital 874,500L in

shares and 749,000L in obligations ; guaranteed 5

per cent. The station Rijask is on the preceding

line, Riazan and Kosloff. The line wss only

opened on 10th December... 120

The three last lines are part of the system to be
completed by the Kosloff and Voroneje, and the Eletz
and Griaskie, with other branches.

10. Moscow and Yaroslaff, opened to Troitza;
capital, 8,275,100 S.R.; no guarantee; paid,

1866, 10 S.R. on 150 S.R. The further com-

pletion of the line is delayed for capital ...
11. Moscow and Koursk ; building by the Govern-

ment ; open to Tula . oo .
12, Volga and Don—capital of 4,800,000 S.R.;

guaranteed 5 per cent. by Government; paid,

4 ee . . oo
18. %uw and Bromberg ; capital, 5,880,0008.R.;
guaranteed 5 per cent. This line branches out
of Warsaw and Breslau ...
14. Warsaw and Breslau ; capital of 6,450,000 S.R. ;
guaranteed by the Government, on which the com-
pany have drawn 4 million roubles ee
15. Warsaw and Terespol; capital of 7,200,000 S.R. ;
guaranteed by the Government 5 per cent; only
lately opened e e o
16. Helsingfors and Tavasthans constructed by Go-
vernment ...
17. Odessa and Balta, and Odessa and Olvropol.
This line is being constructed by contractors for
the Government at present; open, and will be
continued to Kieff... ...
18. Novo-Tcherkask and Gronseheva. This line
connects the former town with the coal mines at
Gronscheva, and will be continued to Rostoff on
Don, Taganrog, aud also to join the Great Southern
lines ; at present open

604

1049
178
410

204

243

40
185

198

67
181

see

78

151

291

192

100

806

70
4886

B.—Railways Constructing.

21, Koursk and Kieff; capital of 500,000L in
shares, and 8,000,0001. obligations guaranteed by
the Government. This line is to connect No. 11,
the Moscow and Koursk ... e

22. Kosloff and Voroneje, being continuation of the
system from Moscow to Reazan, No. 7, and
Reazan and Kosloff, No. 8. Capital, 12,495,000
S.R.; guaranteed 5 per cent. by Government;
about

28. Eletz and Griaski, being a branch from Kos-
loff and Voroneje, No. 22. Capital, 773,000L
obligations, and 38,021,500/. shares; guaranteed
5 per cent. These two latter lines are nearly com-
plete, and will be both open in the spring ; about

24. Shuya-Ivanova ; a branch from the Nijni-
Novgorod and Moscow line; capital 253,640l in
shares and 507,280/ in obligations guaranteed by
Government 5 per cent. Will be opened in 1868
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25. Riga and Mitava: capital of 2,652,000 S.R.,
guaranteed by the Government 5 per cent., about
The Riga-Liban and Kovno-Libau are not yet in
process of construction.

26. Poti and Tiflis ; capital of 16,000,000 S.R., to be
brought out in England. Meanwhile the Govern-
ment are constructing the earthworks, and proceed-
ing with same ...

27. Orel and Vitepsk. This line was in the hands

. of Messrs. Peto and Co., and is now to be made
by a Russian company connected with town
councils, and under a guarantee of 5 per cent. ...

28. Balta to Kief—being the continuation of No. 17
and the junction to No. 21; thus bringing
Odessa and Moscow in direct communication
in 1869, except break at Kieff, where a large
bridge has to be constructed, to be finished in 1871 ; 3841

40

241

500

For opening in 1868 and 1869 ... ... 1898

Beyond these there are many other lines in project,
but really more which are so far advanced as to be
named with the foregoing, such as Petersburg and
Wiborg, Kovno and Libau, Kharhoff and Koursk,
Morshansk to Zyraitzin, Rostoff-on-Don to join
Southern line Samara to Ekaterinbourg, &e.

It will be observed that most of the lines are
%Tmmteed by the Government 5 per cent. Much of
the capital has been obtained in Germany, some in Eng-
land. In most cases the guarantee is given payable
at par exchange, in England in sterling, in France in
francs, in Germany in thalers.

The lines open are gradually developing the trade of

the country, and receipts are gradually increasing.

The last complete return is for September, and gives

as follows :

Grand Compagnie : 8.R.
Warsaw branch e e 636,788.99
Nijni and Moscow ... 717,996.16
Riga Dunabourg e . . 108,669.00
Moscow and Riazan ... e . 245,855.45
Moscow and Yaroslaff e 44,962.08
Peterhoff Aranianbaum I . 28,012.68
Riazan-Kosloff e 174,698.40
Dunabourg and Vitepsk soe e 102,601.00
Volga and Don . 42,790.38
Varsovie and Vienna (Breslan) 218,540.66
Varsovie and Bromberg 89,725.49

Varsovie and Terespol .. 80,412.10
giving a gross return of 500,000 S.R. more than the
return for 1866 in the same month, and, making an
allowance for increase of versts, of 300,000 S.R.

The returns of many of the lines will no doubt be
considerably augmented when the other lines now in
course of construction are completed. There is every
probability of the trade of the country being not only
very much increased, but also diverted into other
channels. Thus, for instance, with the lines made to the
%ort of Libau, and the line open connecting Orel with

itebsk, produce from the south can be got direct to
the Baltic without being nearer than 600 versts to
Petersburg.

Great efforts are being made in Russia to supply as
much of the materials from her own sources, and in
the future greater efforts will be made. At present
the aim of the department is not only to make railways,
but to make them at home from home-made materials.

St. Petersburg, December 9, 1867. H.B.F.

RECENT PATENTS.

Toe following specifications of completed patents
are all dated within the year 1867; and that year
should be given in ordering them, at the annexed

rices, from the Great Seal Patent Office, Chancery-

e.

(No. 652, 10d.) Silas Covell Salisbury, of New
York, patents methods of reducing and refining
metallic ores, more particularly ores of iron, and of
converting iron into steel. The patentee proposes to
force into blast or other furnaces used for reducing
metallic oxide a blast of oxygen and hydrogen gases,
or their equivalents, heated to a temperature of from
700° to 800° Fah., as well as a blast of a carbon gas
obtained from hydrocarbons free from sulphur, phos-

horus, ammonia, &c. The blasts are to be de-
ivered into the furnace by means of a compound or
divided tuyere. The patentee also claims converting
iron into steel while the former is in the liquid state,
and as it is delivered from the furnace in which the
ores are reduced, by the application to or passing
through this liquid iron a blast of steam or hydrogen
and oxygen heated to a temperature of 700° or 800,
in combination first with an air blast, and afterwards
with a blast of carbon gas. A small proportion of
lead is also to be introduced into the ﬂuix mass with a
view of carrying off the sulphur and phosphorus.

Special appliances for carrying out the above processes
are included in the patent.

(No. 661, 10d.) Charles Mace, of 14, Green-street,
Sunderland, patentsasteam boiler formed of a number of
water spaces placed parallel to each other above the fire-
grate. The water spaces are separated by small in-
tervals, and at their upper ends they communicate with
the main body of the boiler, which is of a O section.
The heated gases from the fire pass up between the.
water spaces, and are led into a smokebox surround-
ing the main body of the boiler. An arrangement is
provided for removing the scale from the lowe‘x;s\arts
of the water spaces, which are directly expo: to-
the heat of the fire. ,

(No. 672, 10d.) Lorentz Fidén, of Manchester, .

atents, as a communication from Claes Adelskéld, of
gweden, for making the ings of railway axles so
that they can move laterally in the axle-boxes, the-
lateral movement of each bearing being governed b,
a feather on its upper side, which works 1n a curved.
groove in the top of the axle-box. This is but a
modification of Mr. W. Bridges Adams’s well-known
radial axle-boxes.

(No. 679, 6d.) Robert David Napier, of 20,
Church-row, Limehouse, patents leading steam on its
way from a boiler to an engine, through a “ separator,”
in which a great proportion of the water carried with.
it is deposited, and from which this water is conducted
back into the boiler. This use of a separator in this
way is not new. Mr. Napier’s patent also includes
blowing off waste steam from a pipe or jet, into a
larger pipe, in such a manner as to create a partial
vacuum 1n the latter pipe, and draw in a sufficient
quantity of water to condense the steam. .

(No. 694, 8d.) Donald Nicoll, of Oakland’s Hall,
West End, Kilburn, ﬁatents insulating telegraph wires
by plaiting them with fibrous strands and then cover-
ing the wires so plaited with insulating materials. The
patent includes machinery for carrying out the process.

(No. 698, 1s. 4d.) illiam Clark, of 53, Chancery-
lane, patents, as the :E\:nt of Léon Jarosson and
Albert Bastaert, of 29, Boulevart St. Martin, Paris, a
system of drying threads or fabrics by the combined
action of centrifugal force and heat. In drying threads
according to this plan, the hanks are hung on a frame
within a turbine hydro-extractor, into which hot air is
injected ; whilst for drying fabries, the latter are passed
over grooved cylinders or drums, and at the same time
exposed to the action of hot air. -

(No. 702, 10d.) Thomas Burt, of Wandsworth,
patents, as a communication from James Burt, of
Velsen, North Holland, apparatus for transferring
mud, sewage, and similar matters from the bottom of
a watercourse to places where it may be required. Ac-
cording to this plan, the matters are dredged from the
bed of the river or other watercourse in the usual way;
but, instead of being discharged into barges, they are
delivered into a hopper communicating with the case
of a kind of centri pump, which revolves horizon-
tally, and is driven by engine power. The mud, &c.,
raised by the dredger enter at the upper side of the
rnmp-case, whilst a snpg}f of water is admitted at the
l;)wei: side, a.n(}] the z\ix mud ‘and v:zifer are forced

the pump through a system of jointed pipes to the
shore, xherg it is la?stributed as required.p pes

(No. 703,10d.) Bernard Beard Walker, of North-
road House, Wolverhampton, patents methods of con-
structing slide and other valves. In a cylinder fitted
with a slide-valve, according to these plans, the ex-
haust port is d with its greatest el:Eﬂl at right
angles to that of the steam-ports, and in the direction
of the motion of the valve. The slide-valve also, in-
stead of having an opening or recess on its under
surface sufficiently large to embrace the exhaust port
and one of the stcaml-Ports, with the space between
them, consists of a hollow box, provided on its work-
ing face with three openings, arranged similarly to the
ports in the cylinder face, but so disposed that the
central or longitudinal exhaust opening of the valve
will always work over the corresponding port in the
cylinder face, whilst the other or transverse ports or
openings will correspond alternately with one or the
other of the cylinder steam-ports. e object of this
arrangement is to reduce the area of the valve, upon
which the unbalanced area of the steam can act.
The patent also includes l})ui:i:ing conical, or dise
valves in a state of equilibrium by attaching to
their spindles a flexible disc or cover, the circum-
ference of which is secured to the valve-case. This
disc is to be of such area that the pressure on it will
balance the pressure on the valve, and at the same
time it is to be sufficiently flexible to allow the valve
to be freely lifted from its seat to the necessary height.
Various methods of arranging the discs are descri
in the patent. .
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THE SMITHFIELD CLUB SHOW.
(Concluded from page 539.)

Messrs. ALLCHIN AND SoN, of Northamptori, are
makers of a special class of portable engines, with
steel boilers and fireboxes, and with springs to the
larger wheels. The crank-shaft is also of steel. The
engine has, moreover, a superheater and a feed-water
heater. The boiler is double rivetted, and intended
for 851b. to 100 lb. steam, as required. The steel fire-
box is made of Shortridge and Howell’s homogeneous
plates, which the makers find to stand well. The
outside firebox or casing, i$ carefully lagged, to save
fuel. We do not approve of the round guide bars
employed b{ these makers, but we suppose they form
the only little departure from first-class practice which
enables the makers to give so many and so important
special features in an eight-horse engine selling for
230/, or only 201 above the scale price at which all
English makers sell their ordinary portables of that

size.

The Reading Ironworks Company have long made
a neat pattern of horizontal condensing engine, but
it is only this year that a condensing engine has been
exhibited at the Smithfield Club show. We should
perhaps observe, as a hint to the farmer, that although
condensing engines save something in coal, they re-
quire for condensation about six times as much water
as is fed to the boiler. The Reading Company exhi-
bited a double-cylinder portable engine, the one iz-
tended for the Bury show lastsummer, but it could hardly
have surpassed the performance of their single-cylinder
engine, which really attained the best dynamical result
of all in the yard, although it received no prize. The
same makers exhibited fixed eight-horse engines,oneof
particularly simple construction and at a low price,
viz., 85/. without boiler. In this engine we saw, what
we do not recollect having seen before, the eccentric
rod which worked the feed-pump continued, through
a stuffing-box at the end of the pump, as a valve-
spindle to work the slide-valve.

Barrows and Carmichael’s double-cylinder engine
had the cylinders near the smokebox, and had a large
firebox, apparently for wood, well lagged to save fuel.

Tasker and Son exhibited their 24th engine, a rough
imitation of Clayton, Shuttleworth and Co.’s.

Of the traction engines, Messrs. Aveling and Por-
ter’s, as on so many previous occasions, gained most
attention for their simplicity and good proportion.

The pitch cbain is now encased ina sheet iron ‘“tank,” | b

or casing in the manner originated by the French en-
gincer, Albaret. This “tank” is kept partly filled
with soap and water, which continually cleans and
lubricates the chain while working, without any oil
being requircd. Mr. Aveling employs his chain on
the second motion, and thercfore makes it of great
strength and with especial care.  Thus made, it lasts
about two yecars in hard work. Other traction en-
gines were shown, among them Messrs. Garrett’s, in
which the pitch chain worked direct from the crank-
shaft to a wheel geared to the driving-wheel. Thus
applied, the chain bas but a moderate amount of
strain upon it, and works at a comparatively high
speed. Not enough is known to prove whether this
is better than a stronger chain working at a slower
speed.
peAs to steam cultivation, there was the well-known
ploughing-engine of Messrs. John Fowler and Co.,
their eight-furrow balance plough, and their 12 ft.
cultivator. Although the two latter were not abso-
lutely new, they were virtually novelties of the present
year, and imp{ements of the same construction are
getting through a daily acreage of light land which,
even two or three years ago, would have been thought
incredible. . . .
Messrs. Howard’s transverse boiler engine was again
shown, and it is undoubtedly ﬁa.ining in favour. Their
system of cultivation, now well known, was not repre-
sented by implements, but their plan of working two
implements continuously, so as to work both engines
of a double engine set without intermission, is obvi-
ously an improvement upon the more usual plan.

Mr. J. Phillips Smith, of Hereford, exhibited his
system of double-drum engines by drawings. If his
p{ans are not contested by other engineers upon ques-
tions of novelty, be will iive a new impulse to steam
cultivation. Seven of his engines are now being
made by the Worcester Engine Company, and we
have in former numbers recorded our opinion of the
simplicity and general merits of their arrangement.

essrs. James and Frederick Howard, of Bedford,
exhibited a new reaper and mower, which has cut
about 500 acres of corn during the past harvest, and
has been found to perform its work with the greatest
efficiency under all circumstances. This machine em-

bodies several important improvements. Unlike ordi-
nary reapers, it has two driving-wheels, and the
drauglntryole is arranged so that the evil of “side
draught” is avoided. The gearing for working the
knife-bar is independent of that by which the rakes
and gathering-arms are driven, and this latter gearing
can thus be made much lighter. In the gearing for
working the cutter-bar, bevel gear is used for the first
or slower motion, and spur gearing for the second
motion, this arrangement giving a smoother action
than that usually employed, and enabling the speed of
the knives to be readily varied by altering the size of
the spur-whecl and pinion. The crank is also brought
down very low, so that the connecting-rod works
nearly in a straight linc with the koives. 'The main
frame being carried by two driving-wheels, the cutter-
bar is hinged to it, and it can thus freely adapt itself to
uneven ground, so as to ensure the full cutting action
of the knives. This plan of hinging the cutter-bar is
a new feature in reaping-machines. Another new fea-
ture is an arrangement by which the points of the
fingers can be raised or lowered whilst the machine is
in action, thus enabling it to cut laid crops, even if
they are laid in the dircetion in which the machine is
advancing. The cutter-bar is placed behind the driv-
ing-wheels, so that it is drawn over obstructions ; and it
has a raised projection on which the knife vibrates, so
that any grit or dirt falls away from it instead of work-
ing under the cutters. The motions of the rakes and
gatherers is regulated by a pair of annular cams placed
one within the other, the advantage of this arrange-
ment being that both the rakes and gatherers are
made to follow, independently, the courses necessary
to give the best action. The cam governing the motion
of the gatherers is so shaped that it allows them to
drop down into the grain and bring it forward to the
cutters, and then causes them to rise again and clear
the cut grain on the platform. The machine is alto-
gether well designed, the framework being constructed
wholly of steel and iron, and there being as few work-
ing parts as possible. Messrs. Howard adopt the ex-
lent plan of making all the details of these machines
exactly to gauge, so that any damaged portion can be
renewed without difficulty or delay.

Near their reaping-machine Messrs. Howard also
exhibited a small water-tube boiler made on their
patented plan. Messrs. Howard’s boilers were de-
scribed and illustrated in our pages many months a
(vide pages 57, 181, and 182, vol. iii.), so that it will
¢ unnecessary that we should enter into any detailed
account of it here ; we may, however, state that Messrs
Howard, instead of placing the fire-grate in front, as
they did in their first boilers, now place it.below the
horizontal bottom tubes, and cause tl‘:e heated gases to
twice traverse the length of the boiler amongst the
vertical tubes. This is an improvement, and we be-
lieve that it has been found to equalise the circulation,
and render the evaporative power of the various parts
of the boiler more uniform. Messrs. Howard have
been very successful with these boilers, and they are
now getting them extensively adopted.

The chief novelty at the Reading Company’s stand
was the “clipper” mowing-machine, an American im-
plement of which the Reading Company have taken
up the sole manufacture in this country. The design
olP this machine is excellent, all the details being
admirably proportioned. Two driving wheels, with
wrought-iron spokes and cast-iron rims and bosses,
carry the main frame, which is composed of pieces
lying in different planes, the arrangement being such
that the draught of the horses, in addition to impart-
ing a forward motion to the machine, tends to lift the
shoe, and with it the cutter-bar, &c., off the grousd.
The advantage of this is that, in ascending an incline
when the horses are pulling hard, the knives are raised
slightly, whilst, in descending a hill, when but little pull
is exerted, the opposite action takes place. The knife-
bar is situated slightly in front of the line of the
driving-wheel axle, and this raising and lowering of
the bar maintains a regular and close cut, and prevents
any “digging in > of the points of the cutters when
ascending rising ground. A contrivance is also pro-
vided for changing the position of the knives and
fingers from a level cut to an angle of 30° whilst the
machine is in motion, so as to adapt it for cutting
grass which is laid from the machine. The driving-
wheels are so placed, that the inner one follows in the
path of the inner shoe; and as the distance between
the wheels is exactly suited to the length of the outter-
bar, the driving-wheels cannot beat down the cut
grass. Theend of the finger-bar can be raised about
18 in. above, or dropped the same distance helow, the
level by means of a chain and lever provided for the
purpose, and it can also be folded close up to the
machine to enable the lattcr to be turned in a small

space. The pole of the machine, which is perfectly
balanced, is not used for the transmitting the draught
of the horses, the latter being made to draw from an
attachment which slides on the underside of the pole,
and which is connected to the front bar of the frame.
All the gearing, with the exception of the large spur-
wheel, is com lebelﬁ enclosed.

In the gallery, Henry Kinsey, of the Robin Hood
Works, Nottingham, exhibited three engines, two of,
these being horizontal fixed engines of the kind usuall
made by Mr. Kinsey, and the other being a smaﬁ
engine mounted on the top of a boiler. The plain and
substantial design of Mr. Kinsey’s engines is well
known, and those exhibited embraced no departures
from his usual plans. They were all fitted with the
excellent governor which this maker has used for the
last twelve months or so, and which is one of the most
simple which we have seen. Its principle is the same
as that of Porter’s governor, smaﬁ balls run at a high
speed being employed, and their centrifugal action
being counterbalanced by a heavy weight with which
the governor is loaded. The li carryinitlle balls
bave each anarm {:-o'ecting from them near the point of
suspension, each 'nf; being thus really a bell-crank
slung from near the point of junction of the arms.
The upper surfaces of the arms just mentioned are
formed to an epicycloidal curve, and they bear against
the underside of a cast-iron weight surrounding the
{ovemor spindle, and capable of moving freely on it.

t will thus be seen that, as the balls diverge, the weight
is lifted by the arms ; and as the sliding-collar to which
the throttle-valve lever is connected is cast in one

iece with the weight, the throttle-valve is acted upon.
Yn the first governors made by Mr. Kinsey on this

lan, the arms were not curved on their upper sur-

aces, and the point which was in contact with the
weight had thus a sliding motion on the latter when
it was being raised or lowered. This gave rise to
considerable friction, and caused the governors to
work somewhat stiffly; but the difficulty has been en-
tirely got over by the simple and ingenious expedients
of forming the bearing surfaces of the arms to an
epicycloidal curve, so that there is only a rolling con-
tact between them and the weight as the latter rises
and falls. It would be very difficult, if not impossible,
to make an efficient governor with fewer parts than
that of Mr. Kinsey.

Amongst the objects in the gallery which attracted the
greatest attention was the Hugon gas-engine, which was
exhibited by Mr. Edward Casper, of Cannon-street, and
was shown in action. The Hugon gas-engine differs
materially in its construction from the Lenoir and
other gas-engines, which have from time to time been
brought before the public, one of its main features
being the means employed for effecting the ignition of
the mixed air and gas within the cylinder. In the
Lenoir gas-engine this was effected by electricity, and
the cost and trouble of maintenance of the necessary
batteries was one of the main objections raised against
that engine; but in the Hugon engine the use of elec-
tricity has been avoided, and the ignition is effected
by small gas-jets carried in recesses in the slide-
valve. There are two of these jets, one for each
end of the cylinder, and they are supplied with gas by
short lengths of flexible pipe, which accommodate thgm-
selves to the movement of the valve. Each jet as it,
in its turn, effects the ignition of the explosive mix-
ture, is extinguished ; but the travel of the slide-valve
is of such a length that at each stroke the recesses
containing the gas-jets are brought outside the re-
spective ends of the faces between which the valve
works, when they are re-lit by fixed jets which are kept
permanently burning. 'The gas by which the engine
1s worked 1s not led direct from the main into the
cylinder, but is admitted in measured quantities into a
kind of bellows, from which it passes into a small
mixing-chamber, where it is mingled with the re-

uisite quantity of atmospheric air. Other bellows
then force the mixturc into the cylinder, its ad-
mission being governed by the slide-valve which
carries the gasjets already mentioned, and which
is a block valve working between a pair of faces, and
having openings in it through which the gases can
pass. 'The action of this valve is as follows: first, at
the commencement of each stroke, it admits the mixed
gases Lo one end of the cylinder; next it closes the

rt ; and, thirdly, it effects the ignition of the mixture

y bringing the recess containing the corresponding
igniting jet in communication with the lpusage leading
to the end of the cylinder to which the mixture has
been admitted. A small quantity of water is admitted
into the cylinder during each stroke, this water being
converted, by the heat of the cylinder, into steam,
which, by its expansion, adds to the power of the

engine, and also acts, to some extent, as a lubricator.
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In order to start the engine, it is merely neces
to turn on the gas, light' the two fixed jets by whic
the small jets in the slide-valve are igmited, and turn
the engine round two or three turns by hand, so
as to pump some of the mixture of air- and gas into
the cylinder. This being done, tiie engine requires no
further attention, except, of course, the necessary
lubrication of the bearings, &c.

The engine appears to work very efficiently, and, we
_understand, economically ; but in the absence of precise
data it is, of course, impossible to say accurately what
the consumption of gas, &c., per horse power per hour
actually is. We trust, however, to be able to soon lay
full particulars of the working of this engine before our
rearf;rs, and we shall then describe its structural pecu-
liarities more fully. The Hugon gas-engine, we may
mention, is now being made in this country by Messrs.
Robinson, of Rochdale, and by Mr. F. B. Vallance, of
the Alicel Works, East Greenwich.

Not far from the Hugon gas-engine were a couple
of machines exhibited by Messrs. Samuel Worssam,
jun., and Co., of the Oakley Works, Chelsea—one
of these being the * perfect’” * general joiner” re-
cently patented by Mr. S. Worssam, jun., and the
other being an improved saw-sharpener. The “per-
fect” general joiner is a well-arranged and very useful
machine, which differs from the ordinary ‘general
joiner” in many important particulars. We shall not
attempt a complete description of the machine here;
but we may point out some of its principal features.
In the first place, instead of its being necessary to re-
move the saw or saws to fit the machine with
cutter-blocks for moulding, &c., as in the or-
dinary machine, these blocks are applied to the
main spindle near the rear end, and are provided
with an independent table, self-acting feed, &c. 'The
extreme rear end of the spindle carries the boring tools
for boring or mortising, aud as an independent table is
provided for this work also, the operations of boring
or mortising, moulding, and sawing or tenoning can
be carried on simultaneously, one man and two boys
being employed to tend the machine. The ends of
the mortices are squared out by traversing the hind
table so that the work is forced against a reversible
mortice chisel, whilst tenons are cut by a pair of saws
placed at the proper distance apart on the main
spindle, a pair of saws running horizontally, and
adjustable to various heights and distances apart,
completing each tenon by cutting the shoulders. The
lnacﬁine 1s also, like the ordinary joiner, fitted with
ine appliances for wedge-cutting, squaring up, groov-
ng, gc. The saw-sharpening machine, by the same
makers, was very neatly designed, and looked as if it
would be capable of turning out good work. Saw-
sharpening machines of this kind save an immense
amount of hand labour, and they seem to be scarcely so
well appreciated as they ought to be.

CORROSION OF CAST IRON.

It has been often stated that cast iron, when exposed
to the action of sea-water or to atmospheric influences,
nnder certain conditions becomes “ rotten,” an expres-
sion which is intended to indicate a loss of strength
or cohesion without a corresponding alteration of
volume or size. This phenomenon is entirely different
from common oxidation, or rusting, which latter pro-
cess shows itself by attacking the surface, and gra-
dually reducing the size of the article, which, so far as
it remains intact by this external reduction, does not
seem to lose its qualities, so that the reduced strength
of a rusted bar is simply proportionate to the reduc-
tion of its original section. The state of corrosion
which would justify the term * rotten” is a reduction of
cohesion without any apparent removal of material, and
is not easily recognised externally. The nature of this
change has for a long time remained unexplained, until
some very interesting experiments established its scien-
tific rationale. We believe that this scientific discovery
is due to Mr. Crace Calvert, F.R.S., of Manchester, who
some years back carried out a series of very interest-
ing experiments on this point. Mr. Calvert immersed
cast-iron cubes, made of Staffordshire cold blast iron,
and cast one centimetre in dimension into acidulated
water. Each cube was placed by itself in a corked
bottle filled with 80 cubic centimetres of very diluted
acid. Amongst the acids tried were sulphuric, hydro-
chloric, and acetic acid; their action upon the iron
was very slow, and it required a long time to show any
change whatever. After three months of contact Mr.
Calvert found that, although the external appearance
of the cubes was not changed in any way, some of the
cubes, and particularly that in contact with acetic acid,
had become so soft externally that a knife-blade could
penetrate 3 or 4 millimetres deep into the cube. The

solutions were then removed, and replaced by fresh
acid of the same kind in each bottle, this removal
heing continued every month for two years. After this
period changes had been effected in almost all the cubes,
only the penetration was more or less complete ac-
cording to the nature of the acid. Acetic acid had
acted most energetically of all ; next came el:{ydrochloric
and sulphuric acid. Phosphoric acid showed no similar
action. The result of the action of the acid was
a complete change of the nature of the metal,
without any alteration of its bulk or of the appear-
ance of its surface. The cubes of grey cast iron,
which originally weighed 15.324 grammes each,
weighed onl{ about 34 grammes at the end of two
years, and their specitic gravity was reduced from
7.858 to 2.751. The iron had becen gradually dis-
solved or extracted from the mass, and in its place re-
mained a carbon compound of less specific weight,
and very small cohesive force, which occupied the same
bulk as the original cast iron. The composition of
the cast iron and of the carbon compound which re-
mained in its place after two years of contact with
acetic acid was found by Mr. Calvert as follows :

. . Carbonaceouns

Original cubes. substance,
Iron 95.413 79.960
Carbon ... 2.900 11.070
Nitrogen ... 0.790 2.5690
Siliciom ... 0.478 6.070
Phosphorus ...  0.132 0.059

0.179 0.096

Sulphur ...
Loss 0.108 0.205

Acids, like hydrochloric, sulphuric, and acetic acid,
are to be found in water under a ireat variety of cir-
cumstances. Sea-water contains these, or at least the
elements from which they can be formed by decom-

osition of the organic or unorganic matter contained
in them ; they appear in the air, and are carried by
the rain or snow é)own to the surface, particularly in
the vicinity of manufacturing localities. The gradual
deterioration of cast iron when exposed to actions
of that kind—a change which is all the more dan-
gerous, as it is not immediately apparent to the eye—
may therefore be considered as a possibility, and in
the presence of acidulated water or sea-water may be
even called an established fact. It is probable that a
coating of the metal or paint, in so far as it is imper-
vious to water, may prevent or, at least, lessen this
injurious action, but this has not as yet been esta-
blished by direct experiment. There are many en-
gineering structures relying for their safety upon the
strengthof cast iron in contact with sea-water, and the
chances of injury from this action should never be lost
sight of during the periodical inspection of such works.

NOTES FROM THE NORTH.

GrAsGow, Wednesday.

Glasgow Iron Market.— As regards pig iron, there has been
a slight improvement during the last few days, bat there is still
a great want of animation. Prices have tended npwards from
what I quoted last week to 53s. cash and 58s. 13d. one month,
which were the quotations yesterday, when 1000 tons were re-
ported at 53s.cash. The shipments are still considerably
under those of the corresponding week of last year. In manu-
factured iron the market is extremely quiet. Orders for mer-
chant iron are coming in very slowly, partly on account of the
nearness of stock-taking, and also from a belief on the part of
the merchants that prices may be easier after the beginning of
the New Year. For shipment there is also less inquiry, but
this month is generally the slackest of the season. In ship-
building iron there is more doing, and large specifications are
being given out for both plate and angle iron. Prices continue
much the same, but buyers appear willing to contract at the
rates now current. The following are quoted as the ruling

rices :—First common bars, 71 5s.; second ditto, 6L 15s. to

L ; nail rod, 7L 5s. ; angle iron, 71 to 8L 10s. ; plates, 7L 17s. 6d.
to 9L 10s.

The Railway Companies.—It is reported that the Caledonian
and the City Union Railway Company have initiated (if not
initialled) an agreement which will greatly promote the harmony
and efficiency of our Glasgow railway arrangements. The Cale-
donian is to join the Union system, and to promote the forma-
tion of a common central terminus in Dunlop-street, which will
be opened up by a wide entrance both into Argyle-street aud
towards the river. The new Coatbridge line, for which powers
were obtained last year, will be carried out, and, through the
Union system, will have access to the Duulop-street terminus.
Instead of having two separate lines, as was intended, and for
which Parliamentary powers were obtained, the Glasgow and
South-Western and the Caledonian, as a ry
of this_arrangement, will co-operate iu forming a single and
direct branch from the Barrhead line to Kilmarnock, and all the
lines and branches south of the Clyde, like those on the north,
will converge at Dunlop-street. The convenience of this
arrangement to passengers will be very great, while the goods
traffic of the city will be immensely facilitated through the
great central depdt at the College. ‘L'he operations of the City
Union are being actively pushed forward, and on the under-
standing now come to there can be no doubt that Glasgow will
in a very short time be in possession of a good working system
of central communication, and that the interests of all the great

ies wi ted and d thereby.

sense; but this state of affairs is now being changed, Anp ez.
pressed intention on the part of the employers to reduce the
wages of the iron-moulders two shillings per week—the minj-
mum rate being 29s. ger week—the men determined to resist
if the reduction should exceed one shilling per week. They
worked their warning in one foundry, and bavo now gone on
strike, and the employers in the other foundries have shut their
shops._and locked out their men. A conference between the
worimen and their employers is announced, and itisthongh;
probable that the dispute will be adjusted shortly.

Extension of the Edinburgh Water Works.—I mentioned,
some months ago, the last great extension of the Edinbirgh
Water Works. The works, which are now completed, are
situated eighteen miles west from Edinburgh, about a mile on
the soyth side of the old road to Lanark, and some of the
numerous springs which have been taken in for the new supply
are as far as about twenty miles distant from the city. Inaddi-
tion to the new main, about ten miles of pipiug bave been laid
down for the collection of these springs, and a reservoir has
been constructed at Crosswood capable of storing twenty.five
million cubic feet of water. The reservoir is formed by the
construction of a solid embankment 50 ft. deep at the lower
end of the course of the Crosswood Burn, before it leaves the
broad valley of Crosswood, to enter the narrow pass below.
‘The embankment is about G80 yards long, and is puddled in
some places to the depth of 30ft. It is a very massive and
substantial work, and the tuunel through which the barn flows
and the waste weir for the overflow are constructed of solid
masonry. Mr. Moffat, the contractor, has been engaged u
the work for the greater part of two years, and for some time
employed nearly 200 men. The reservoir is nearly 1000 ft,
above the level of the sea, being the highest the company have;
and so quickly does the drainage of the hill country around
tell upon the storage, that the water rose, a few days ago, toa
height of 18 ft. within the basin in the course of the previous
twenty-four hours. The maximum depth of the reserveir
when full will be 41 ft. The reservoir, it will be understood, is
not intended for supplying Edinburgh with water. It is con-
structed for compensation purposes, and as soon as it is full the
water from the nnmerous springs rising in the bill sides will be
brought into the cit{. This will probably be in the conrse of a
very few days, for forty-eight hours of rain at this season will
fill the reservoir; and then a bountiful supgly of excellent
water may be expected, sufficient to satisfy the necessities of
the community for a good while to come. "It is estimated that
from 600 to 700 gallons of spring water per mioute will be
added to the supply by the springs now brought in; and this
constitutes only a part ot the advantage to be derived from the
new works, for the addition of a new reservoir, of the capacity
of that at Crosswood, will be of great service in enablicg the
company t:;smvide effectually against running short in seasons
of protracted drought.

Bursting of a Reservoir at Kelso.—While Edinburgh is re-
joicing in the prospec: of having its water supply greatly in-
creased and improved, the people of Ke'so have to moan the
occurrence of an alarming accident to the reservoir, from which
they were till lately supplied with water from the silvery Tweed.
On Saturday evening last, without any warning, the reservoir
in question burst, and the contained witer was discharged with
great violence and r:gidity down upon a part of the town,
placing in great jeopardy a b the inhabi Severe
injury happened in one or two instances, but no lives were lost.
Tue reservoir cousisted of a tank, 28 ft. by 24ft. and 151t
high, formed of strong iron plates abont 11n. thick, and was
capable of containing abont 60,000 gallons, or 300 tons weight
of water. It was fixed on the top of a mass of strongly-built
masonry 40 ft. high. This still stands, and is perfectly intact.
It was only the ironwork which gave way,

The Accident at Messrs. Caird's Shipbuilding Yard.—In
connexion with this most untoward accident, I have mow to
report that the injuries of two of the workmen uot killed out-
right at the time have terminated in death, making foor deaths
inall. In the local papers lengthened reports have appeared of
the results of two meetings which have been held by the
Greenock Shipwrights' Provident Union, for the purpose of
hearing statements in reference to the late fatal accident. A
number of witnesses having been examined, who allege that the
frames were improperly secured, the reports concludes with the
following remarks by Mr. Janes Boyd, who is reported to have
said that, * from the evidence led, every one inust see that there
bad been gross carelessness somewhere ; that the men had been
murdered. The law of the land, he added, ought to take its
conrse, and let justice be done. He did not see for a moment
why the parties on whom the charge of these frames devolved
should not be brought up the same as an engine-driver or rail-
way guard when any life was lost.” The proceedings appear to
have been of a somewhat extraordinary character. The work-
man just named has been paid off since the meetings were held,
and it is said that no reason has been assigned. Another work-
man is also reported to have been discharged. The local Pro-
curator-Fiscal is making a searching investigation into all the
circumstunces of the case. Unfortunately for the workmen,
there is oo corouer’s inquest in Scotland. The Shipwrights’
Union have taken steps to lay the evidence adduced as to the
cause of the accident before the Lord-Advocate, requesting him
to send a Professional man to investigate the matter.

Miners’ Meeting at Hamilton.—A meeting of miners of this
district was held ut Covan Burn Bridge a few days ago, when
it was stated by the chairman that all the works in the district
were idle for the purpose of considering what was to be done on
the question of wages, which should now be 5s. per day, ac-
cording to the arrangement by some of the Lanarkshire em-
ployers to give 4s. 6d. on an ave! throughout the year, being
at the rate of 4s., 4s. 6d., und bs. in three divisions of the year.
It was reported that Messrs. Russell and Smart, ot Ferniegair
Pit, had been paying 5s. trom the 1st of December, but that
none of the other works had yet done s, although the men of
the Home Farm Pit (Messrs. Hamilton and M‘Calloch) had
been out on strike for some days. It was agreed by the meetin,
that the men of Allanton Pit” (Messrs. Austin and Co.) and o?
Haughhead Pit sMessra. Merry and Cunningham) also come
out on strike till the 6s. be given. During the day, Messrs.
Austin and Co. agreed to tho terms, and the men at once re-

will r
Moulders’ Strike at Aberdeen.—The  granite city” on the
banks of the Dee is very seldom disorganised in an industrial

commenced work. Messrs. Hamilton and M‘Culloch also granted
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TESTS

OF IRON

AND STEEL RAILS.

MADE BY MR. PETER ASHCROFT, ENGINEER OF THE SOUTH EASTERN RAILWAY.

(Continued from Page 561.);

£3
2 g
Weight |Weight| Num-| Blows in- Turned over, £ 2
NAME OF RAIL OR MAKER. per of | berof | creasing fout | Result of Blows. | or not, before[X . MR, ASHCROFT'S MANUSCRIPT REMARKS.
Yard. | Ram. | Blows.| by foot Breaking, [o 2.
as under. g2
L]
o 1
b, | in.
Ebsls: Vale' i e ..[not given; 8 cwt. 8 |8 f;l ;% 15 ft.| Deflected 4,% in. Turned 4%
me rail, turne: . . —_— ” 6 a fe. Straightened. ” —_ . . -
Same again, turned .. . | = " 6 | all13ft. | Deflected 445 in. . 43, | ¢ These rails are now on the line. .
Same again, turned’ O " 6 all 15 ft. Broke —_ —_ ;
Hopkins's rail ... i ‘e ...Mnot given| , 6 | 8ft to13ft. » —_ 2ys | A good wearing rail, but rather cold short.
Aberdare Company . P R " 12 | 5ft.t0 16 fi.] Deflected 5} in. — 5} Good,
Second piece of dn, e J S » 12 | 5Mt. to 16 ft. Broke - — Good.
Lloyds, Fuster, and Co., STrxL ..|not given| ,, 11 | 51t to 15 ft.{ Deflected 2} in. Turned b2 v od ,
Same, turned ... v O » 5 all 15 ft. Straightened. —_ — ory good. .
Aberdare Cumpany e U 00 L |not given| 6 10 ft. Broke Not turned | 1% o
Sume, second piece R el — " 1 5 ft. " — —_ -
Same, third piece i . B R " 11 | 5ft. to 15 fi.| Deflected 833in, | Turned 313 :
Third piece, turned ... . o " 2 15 . Broke - 3 -
Lloyds, Fosters, and Co\, STxEL . | 78 ” 11 | 5ft.t015ft.| Deflected 2}in. | -Turned 2%
Do., turned over... ose | — ”" 5 all 15 fr. Straightened wyppyoryr . | —.
Prussian STEEL rail . - 78 " 11 | 5fi.t015 ft.| Deflected 3 il‘“,x.,u:‘fgrged il 8 '
Do., turned e e : . — » 5 all 15 ft. Negrly straight, ju(, =1 .~ .4 —. ’ ¢
Benson, Adumson, and Co., STxn .., .. 80 " 11 | 5ft. 10 15]t.| Deflected 133, 4 1 urned 1 — .
Do, turned ... fperet] | — " 6 all 15 ft. Not broken. j.. . — = | —
Aberdare Company .. .. .., 75 » 6 | 5ft.to10 fr. Broke - ., Nottusned @ 1
Apother rail ... e . | 73 » 1 3. . 1 - — .| Bad
A third rail . 73 ” 11 | 5ft. to 15 ft.| Deflected 312 in. Turned 312 |, -
Do., tumed . . — " 2 both 15 ft. Broke —_ —_ HERNP
Cuinmell and Co., STrpL ... . . 8% » 11 | 5ft. to 15 ft{ Deflected 24 in. Turned 2ty
Sume, turned ... aee . . -— 1) 6 all 15 ft. Stnightened. ” - Very got)d.
Saine, taroed ... el - » 7 all 15ft. | Deflected 212 in. | {nb;{,:;:,lnd b=
Aberdare Company l 75 » 11 | 5ft. to 15 ft.| Deflected 83 in. Turned 33 Very tough and fibrous on both heads; not granular on
Same, turned ... e | — ” 4 all 15 fr, Straightened - —_— either, as it ought to be.
Aberdare, second rail .. . 75 " 11 | 5ft. to 15 ft.| Deflected 33§ in. Turned 3 A perfectly safe ruil, but not calculated for wearing a
Sane rail, turned O ”» 1 15 ft. Broke - — reasonable time.
Cammell's, STEEL ... ...'not given| ., 5 | b5ft.to 91t ' Not turned i, Broke in four pieces; too hard.
Bzc.:::r:;ﬁl. nul ...'not _g:ven 30(')’ 1b. l; 5 it“ tlo5l fift. Deﬂgtr:?g‘t in. T“E"d 3_ Without showing any fracture or defect whatever.
Blaenuvon 60 Ib. rail e w., 60 ” 7 | 6ft.to11ft. Broke Not turned | 2} Very good,
Do, second piece s | — " 8 | b6ft.to12fr. " " 24 Indifferent, not a prepared sample.
Rochussen puddled STekL ... e 64 " 11 | 5t to 15 {t.| Deflected 8,% in. Turned 3% .
Same rail, turned . B » 5 all 1511, Straightened |Turned again! — Nicked and broken in pieces. Very tough and very good.
Do., turned again e N " 4 all 15 ft. Deflected 2§ in. -_ 2 )
Ruil on Tunbridge line, 6L 14s. a ton ... .| 80 » 10 | 5ft.to 14 ft. Broke Not turned | 2 Rather coarse grained, but safe,
Aberdare Company, 7. 18s. a ton in 1865 w| 7 " 65 | 5ft.to 9ft. . " 811 | Coarse and unsatisfactory.
Do., another rail... | 7D " 4 | 5ft.to 8ft. » " & Coarse and unsatisfactory.
Howe and Co. (Stockten) ... | 75 » 1 5 ft. " » —_ Rotten.
Dorledort Fréres, Belgium ... 68 " 1 5ft. . ” — Rotten.
Aberdure Company . . 75 " 7 | 5ft.to1lft o " li A prepared sample. Broke hulf throngh.
Cwmavon o 734 " 11 | 5ft to15ft.| Deflected 4} in Turned 4 A good and safe rail, particularly ductile, fine granular
Saine, turned over .| — " 2 both 15 fi. Broke - — head.
1 hire Steel Coinpany, SteeL ... . 87 ” 11 | 5ft. to 15 ft.| Deflected 2}2 in. Turned 242 Very good
BlDﬂ-. lurnfili “iacey e | - " (13 -1151& ft. Stra];gbtentd . -— o — ey *
nenuvon (March, 1 we 81 " roke ot turn: — P . .
Do, s nSond piece ) T " 1 5. " " - ‘“g:';g‘:'h:'.'"“ o4 °‘::t",:°‘;‘;:';n':,"“°’ b“:"' "";,"r“’,ﬂ'
her rail.. 81 1 4ft. - , thus proxing : 58 Or eX(reine Iard-
Do, anot o o . " n ” ness. ‘t‘h pl:o kof ;ua:e ruil, xll”ltv‘ 2 in. long, l:;l |I:mken
: acrvss the back of fhe anvi i
Do., another rail... e . 8l » 4 |8ft.to 6f1. " » % men and let drop. y being ra y two
Aberdare rail .. 81 " 11 |51t to 15ft. | Deflected 2}¢ in. Turned 213 . . .
Sume, turned ... . " " 2 both 5 ft. Broke — —_ A very good rail, fine and granular, indicating long wear.
one each
5ft.|6ﬁ., PIRE TY .
Do, another rail ... . ” " 8 7ft., and ” Not turned | 2} A fine rail, indicating lasting wear.
81t., and
four15ft.
Blaenavon (April, 1866) ... . 82 " 4 ft. to 8 ft. » »
Do., second pieve ” » 2 |5ft.and 6 ft. " "
Do., third piece ... » " 8 [ 5ft.to71t. ” ”» No comment !
Do., another piece el w " 2 | 4ft and 5ft. " B '
B Do., another rxil... . - n 13 g;& to i5ﬂ‘. Defieetl Tohed 3*
arrow Steel Company, STEKL .. . 7 " 1 t. to t.| Deflected 8,%in. urne ¥ . .
Do sama roih e T TG | SIS Petiebtend - —" | § A good specimen of a steel rl, but rather too soft.
Do., another rail... » " I1 | 5ft. to 15ft. | Deflected 4in. | Not turned | 4 Not broken ; rather inferior to first piece.
C. de Grelle, Belginm ...|70t given| ,, 8 |b5ft.to121t. | Deflected 24 in. " —
A steel-topped rail... . " " 11 [5ft. to15ft. | Deflected 843 in. Turned 3%}
Same, torned over e . .. “ » 5 all 15 ft. Broke - —
Aberdare Company (July, 1867) ... . 82 " 1 4ft. 6in, » Not turned | —
Deo., second piece ol 82 ”" 1 51t. " " —_—
Do., third piece ... . 82 " 9 | 5ft.to18ft. ”» " —

the 5s., to commence on Monday next, thus leaving Haughhead
Pit only on strike.

Arburation among the Miners of the Coatbridge District.—
It is »tated on good authority that an effort is bemg made at
present to establish u board of arbitration and concilistion between
the miners and their employers in this district. For the pur-
pose of carrying the arrangements into effect, a preliminary
meeting of delegates will be shortly held, when resolutions will
be proposed desiring the delegates to consult with the employers
in their respective districts and ascertain whether they are
willing to co-vperative in the formation of such a board. It is
reported that many of the most extensive employers «f labour
have freTwmly expressed themselves as highly in favour of
such a scheme. Should the establishment of such a board be-
come an accomplished fact in the mining trade, we may scon
expect to see similar boards established in the iron and other
trades, und an end to the fearful strikes and lock-outs which
have proved so disastrous both to the interests of the employers
and employed.

Shipment of Gas Apparatus to Monte Video.—A consider-
able shipment of gas apparatus has just been made from Leith
to Monte Video, consisting of a cast-iron tank 81} ft. djameter,
by 20ft. deep, with a gasholder to work in the same, and to
contain 100,000 cubic feet of gas. The tank was made in plates
in the nsual way, and is to be sunk in the ground for about
half of its depth. The guiding pillars are carried on strong cast-
iron frames bolted to the plates of the tank, and form a series
of ornamental openwork fram‘ng the whole depth of tank, thus
dispensing with the heavy foundations usually adopted. The
work, which weighs altogether about 400 tons, is all of the
strongest and most modern construction, and has been executed
by Messrs. Henry Balfour and Co., of Leven, Fifeshire, the same
firm baving also been the sole contractors when the works were
originally erected in Monte Video about five years ago.

Bhipbuilding Items.—L hes—There was launched, a
few days uﬁo, from the shipbuilding yard of Messrs. H. Murray
and Co., Port Glasgow, a handsome iron screw steamer of

100 tons burthen (classed), to be cngined by Mesers. Donald

and M‘Farlane, Paisley, intended for the canal and coasting
trude.

The Berkshire, a veryfine iron sailingshipof 1450 tons register,
hss just been launched by Messrs. Barclay, Curle and Co., from
their building-yard at Whiteinch. The vessel is owned by
George Marshall, Esq., of London, and will be engaged in the
East India trade.

A fineiron schooner of 140 tons, named the Janette, has justbeen
launched by Messrs. Alex. Stephen and Sons, from one of their
building sheds at Kelvinhaugh. The Junette is to be employed
in the African trade, and is the property of Messrs. Wm.
Cooper and Co., of this city.

ExaLIsE ENTERPRISE IN BELGIUM.—Messrs. John Brown
and Co. (Limited), of Sheffield, have obtained a contract for
600 iron piston buffers, for 10 ton goods trucks, at 515/. 10s,
Messrs Taylor Brothers, of Paris, tendered, of course un-
successfully, at 648!, The plant in question is to be supplied
to the Belgian State Railways.
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THE CYCLONE AT CALCUTTA.

‘WitHIN the past four years, Lower Bengal has been
visited by a succession of the most terrible physical
calamities. In 1863, an inundation desolated the rich
districts between the Ganges and the head of the
Hooghly, which were passing through all the excite-
ment and loss of a struggle between landlord and
tenant. In 1864, when the whole province had begun
to abandon itself to the orgies of the national festival,
on the 5th of October, a cyclone swept up from the
Bay of Bengal to the far north-east, accompanied by a
mighty wave which engulfed at least fifty thousand
human beings, and together destroyed property to the
value of two millions sterling. In 1865, the same
month and the same festival brought with them scarcity
of food so severe as to deepen, in the course of the
subsequent year, into a famine more intense than any
recorded in history. 'What the famine spared another
storm-wave destroyed in Orissa, and the loss is counted
in a million of lives, and au expenditure, public and

rivate, little short of three quarters of a million.
eanwhile, an epidemic fever has been steadily wast-

ing the districts along the Hooghly, from Nuddea to
l(l;ﬁcutta. Another cyclone has now, on the 1st of
November last, followed the track of that of the 5th
October, 1864, with a destructive violence hardly less,
but with a terror all the greater, that it came at mid-
night. The total number of lives lost, so far as has
yet been ascertained, amounts to 1016 ; the destruction
of brick-built houses, 163 ; and of tiled and thatched
huts, 29,231. At least one-half of the rice crop is
reported to have been lost, and the vegetation which
survived the recent inundation from the Ganges has
also been almost entirely destroyed. Fortunately, on
this occasion the wind blew down the Hooghly, and
so prevented the formation in that river of the storm-
wave which caused such havoc amongst the ship-
ping in 1864; but, notwithstanding this, of the larger
shipping in the river, only some twenty-six ships
escaped uninjured, and three of them sustained serious
damage, onejbeing a complete wreck. Of the smaller
craft, two ferry steamers have been lost, 67 cargo boats,
15 Madras sloops, 84 dinghees, 82 native boats, and
336 up-country boats. The Mutlab, which escaped all
injury in 1864, has, however, on this occasion sustained
serious damage. Duriniithe cyclone, the wind blew
violently up the river Mutlah, carrying before it a
storm-wave five-and-a-half feet high, enguling Port
Canning and its inhabitants, and carrying away the
. hallast of the railway for three miles, as far as Bursa;
the station and a goods shed were blown down, and
only the front cylinders of the railway jetty have been
left. Two wooden jetties are gone, and the sea broke
through into the dock by the neglected part of the
banks of the Bydiadhurree. Every native hut has
been destroyed, and the people, starving for want of
rice and water, are leaving for Calcutta, whilst num-
bers from the up-stations are flocking into Port Can-

ning.

The Bay of Bengal has always been liable to severe
storms, which have struck the coast at different points
from Ceylon northwards. The freqfuency of their
occurrence may be judged from the following list of
those that were particularly noted, between the years
1839 and 1845, goth years inclusive. There was one
on 3rd June, 1839, locality not stated ; another at
Coringa, on 16th November following. The next was
at Attock, on 28th April, 1840; one at Madras, on
16th May, 1841; at Calcutta, on 3rd June, 1842 ; at
Pooree on the 2nd October following ; and at Madras,
on the 24th of the same month. On 22nd May, 1843,
a similar storm visited Masulipatam ; and on 1st
December, 1845, Ceylon was similarl{' nflicted. We
do not posess a reliable record of all the cyclones that
have since visited the Bay of Bengal, but the foregoing
is sufficient for the present purpose.

Captain Maury says that there are, in tropical cli-
mates, two kinds of tempests or storms: the monsoon,
or trade-wind gales, in which the barometer remains
high, and the wind steady; and the hurricanes, or
typhoons, often blowing with irresistible fury, and

ost invariably accompanied by a falling barometer.

The first person who endeavoured to ascertain the
laws by which storms and hurricanes are influenced
was, we believe, Colonel W. Reid, in England; and
similar researches have been subsequently made by
Redfield and Captain Maury, in America, Thom, in
Mauritius, and Piddington, in Calcutta. It is difficult
to state with any degree of certainty how the disturb-
ances of wind apparent during a cyclone on the earth’s
surface originate. An attemgt with this object has,
however, been made by Dr. P. F. H. Baddeley, of the
Bengal Artillery, who supposes that a mass of electri-
cal matter descends from the sky in the form of a

spiral working downwards, which, on striking the
earth’s surface, is regulated in its subsequent move-
ments and track by causes connceted by the earth’s
rotation, and upon the prevailing surface winds.
Another theory, however, may be suggested, viz., that
the rotative motion is caused by the meeting of three
or more currents of wind in the upper stratum of the
air, blowing from different directions, giving a spiral
movement to the air in the immediate vicinity of their
point of meeting, and this, being forcibly deflected by
the violence of the shock, communicates a similar
motion to the substratum, and which receives a for-
ward movement on the earth’s surfacs, regulated pro-
bably by the causes assiEned by Dr. Baddeley.

In the West Indies, the Bay of Bengal, China Sea,
and the Southern Indian Ocean, the wind in a hurri-
cane has two motions, the one a turning or veering
round upon a centre, and the other a straight or
curved motion forwards, as in Fig. 1. When storms
occur on the north side of the equator, they turn_from
the east, on the right hand, by the north, towards the
west, or,] in other words, they revolve against the
hands of the watch; and in the soushern hemisphere

FlG.2. (i
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their motion is in the opposite direction, or with the
hands of the watch, as sgown in Figs. 2,3, and 4.
This is doubtless owing to the rotation of the earth
from west to east, the rapidity of which motion
gradually declines from the equator towards the poles,
forming, as it were, a current from the point of
greatest disturbance, or the equator, towards the poles,
where the force of rotation is reduced to a minimum.
Nearer thé centre or vortex of the cyclone, the more
violent is the storm, while the centre itself is a calm
which travels, according to Captain Maury, a mile or
two an hour, and sometimes forty or filty. In the
centre the barometer is low, rising as the periphery of
the whirl is approached. The diameter of these
storms is sometimes a thousand miles, and sometimes
not more than a few leagues. ‘These storms have their
origin somewhere between the parallels of 10° and 20°
north and south, travelling to the westward in either
hemisphere, but increasing their distance from the
equator until they reach the parallel of 25° or 30°,
when they turn towards the east, or recurvate, but
continuc to increase their distance from the equator—
that is, they first travel westwardly, inclining towards
the nearest pole; they then recurve and travel east-
wardly, still inclining towards the pole; and such is
their path in both hemispheres.

Mr. Piddington states that, in the Bay of Bengal,
storms (excepting the monsoon gales) always come
from the eastward, and travel to the westward, the
exact course being east south-east to west north-west.
Their tracks are lines more or less straight or curved,
and varying in their direction as they approach the
coast, when they are no doubt inﬂuencecf in their
course by the mountains, rivers, and other inequalities
of the earth’s surface. The 3£eed at which they
travel averages generally from three to fifteen miles
an hour, although in one case the high rate of thirty-
nine miles an hour occurred. The usual size of these
vortices in the Bay of Bengal is from 300 to 350
miles ; but they sometimes contract to about 150 miles,
in which case their violence is invariably very much
augmented. The only safe rule for ascertaining the
approach of storms in the Indian and China Seas
is a close attention to the barometer and simpieso-
meter. “Off the Sand-heads,” says Piddington,
“the signs of a hurricane are mostly light airs from
“north-east to south-east, with very hazy or clear
‘“hot weather; often with a very deep blue sky for
“a day or two preceding the storm, a heavy swell,
““ close sultry weather, and a strong set to the west-
“ward on the reefs; and this both when the storm
“has passed to the southward, and also where it
“ passes directly over the Sand-heads. . In
“all cases there is a fall in the barometer when at
“distances of 150 to 200 miles from the centre of
“the storm. . . The barometer sinks under the
“first half of the storm in every part of its track,
“‘except perhaps on its extreme northern margin, and
“thus affords the earliest and nearest indication of
“the approaching tempest. The barometer rises

« agz{.iu” during the passage of the last portion of the
‘“ gale.

"zI‘he following extracts from an account of the hurri.
cane of 1st of November last, given in the Madras 4¢4,.
neum, will be found interesting from a scientific point
of view. It appears that the weather had for some
time been a foremost topic of conversation at Calcutta,
The rains had apparently ceased, when, to the astonish.
ment of all, they set in again on the 26th October,
On the morning of November the 1st the telegraphic
report from Saugor showed that the barometer tﬁm
was falling rapidly; and the report from Cuttock
showed the same. Upon receipt of these telegrams,
Mr. Blandford hed to r for additional
observations at half-past twelve. The answer was
that the barometer showed a continued fall, and that
the wind was increasing in violence. The last report
from Sauior was at seven P.M, when the barometer
unreduced stood at 29.42, the reduced observations
showing 29.305 ; the wind was then blowing violently
from the north-east. An attempt was made to get
another report from Saugor at eight o’clock, but the
assistant reported that it was very difficult to reach
the barometer, and in a few minutes afterwards the
line stopped working altoifther. Mr. Blandford is of
opinion that in all probability the storm formed in the
north of the Bay of Bengal, and the centre passed at
no great distance to the eastward of Calcutta, pro-
cecding in a nearly northerly direction. The lowest
barometrical record at the Surveyor-General’s office
was at three A.M. on the Saturday morning, the storm
being then at its height, when it stood at 20..
The wind, which had bcen blowing steadily all the
preceding day from north-east, at five p.m. suddenly
wncreased in intensity, and an hour after was blowing
in heavy gusts from the same direction, varying in

ressure from one to twenty-five pounds per square
oot. At half-past twelve a.M. 1t veered round to
north-north-east, and carried away the anemometer of
the Government Observatory, J»rcventing any further
observations from being recorded there.

EDITORIAL EDUCATION.

“EpucaTE! cducato! educate!” exclaimed Mr. Lowe.
¢Teach our future masters to read and write.” Very good:
but it would perhaps be well to begin with our * public in-
structors. Somo of them are marvellously ignorant. It was
in 1798 the Anti-Jacobin usced to amuse itselt with the crassi-
tude of the young man who conducted the geographical
department of the Morning Chromicle; but seventy years
later wo perceive very little improvement in the average
journalist. It would be really a work of charity to establish
a school for editors.

An evening paper the other day published a letter from a
Cambridge man complaining of the difficulty of his examina-
E:: papers in algebra. This was what grieved and perplexed

on Pal

Nello=c,  ad(a)i=(a">.
VB P=11=T,  2%P—1lat—5y7=45.
1 1

- —=18, y— 7 =45.

Out of eighty-three  candidates for the examination, of
which this i1s a specimen, moro than half, he says, were
plucked! W are sorry for Cambridge, if that is true.

Any well-educated boy of twelve ought to be able to solve
those three equations in twenty minutes. The first and

second are merely exercises in language. The first means
3.:1-?: 18.
2x+4+-6=3y.

The second means : 3’
z4y="T.

23y?=100.
As to the third, it can bo solved at a glance, without putting
pencil to paper: =2 and y=6. If a Harrow youngster in
the lower forms were to make a mull of such equations as
this, he would have rather a bad quarter of an hour with
Middlemist.

The writer should have tried to solve his equations, instead
of exposing his incapacity in an evening paper. And it
might perhaps have been as well if tho editor, supposing him
quite ignorant of elementary algebra, had asked advico before
printing so absurd an epistle. *To pluck a man,” says this
unhappy Cantab, “ when he does not deserve it is fearfully
cruel, not only to himself, but to his relations.”

We don’t know what & man may deserve who could not
solve such equations as those, but we know what a doy would
get—Echoes from the Clubs.

Tre CALEDONIAN RAILwAY.—The inspection of the rolling
stock of tho Caledonian Railway carried on by Mr. D. K.
Clark, C.E., of London, is progressing very favourably, al-
though it has proved to be a more arduous and laborious task
than was at first supposed. Mr. Clark has found it necessary
to go into a great number of details very thoroughly and
minutely in order to satisfy himself, and to be able to satisfy
those who have called for his professional assistance, upon the
true state of this important affair, Mr. Clark’s report is ex-
pected to be very complete, and to do full justice to the
merits and demerits of the case. We understand that this
report is not likely to be completed before Christmas, although

r. Clark is devoting a great deal of time and industry to
this ::l;ject, and employing a large and efficient staff for his
assistance.
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MOLE PLOUGH AND TACKLE.

DESIGNED BY MR. J. PHILLIPS SMITH, ENGINEER, HEREFORD.

W give, above, an engraving of an arrangement of mole
plough and tackle designed unfpatenwd by Mr. J. Phillips-
Smith, the engincer of the Herefordshiro Steam Ploughing
Company, and which has been used by him with much success
on heavy lands. The peculiarity of the apparatus consists
in the arrangement for carrying the pulley or snatch-block,
this being supported upon ‘a small iage, which is con-
nected to the plough by a short length of chain. The carri
just mentioned is carried upon a pair of small wheels or
rollers, and the effect of the arrangement is that the pulley is
always able to adjust itself to the direction of the rope, not-
withstanding any irregularities of the ground on which the
implement may be in use.

Tug MipLAND RArLwav.—The Midland Railway Com-
pany have issued a notice that 5,000,0001. additional capital
will be required to complete the works to which they are
committed, 2,150,000!. of this sum being for the cost, beyond
the Parliamentary estimates, of the extension to King’s-
cross, while 1,350,0001. increase is also shown in connexion
with the Chesterficld and Sheffield line, and 1,600,000!. is for
new engines, Plant, &ec., “to meet the uirements of the
increased traflic.” It appears that the Midland pro to
raiso their new capital, which will bring their total authorised
capital to a sum exceeding 30 millions, by creating 8,750,0001.
in shares, and taking borrowing powers for 1,250,000
Nearly thrce—(ularton of & year, however, must in any case
elapse before this addition can be brought upon the market,
and even then the process, it may be d, will be gradual
The directors intimate in relation to the * enormous excess”
now found to bo inevitable in the cost of their extension to
King's-cross that the expense of carrying the works of a rail-
way into London “ seems such as to defy all previous calcu-
Intion;” but, looking at the number of such works executed
within the past ten years, the correctnees of this plea must
be considered to some extent questionable, and it may be
apprehended that there has been a want of vigilance and
accuracy on the part of the ns engaged. e general
mecting of the company, when fuller information may be
looked for, and when the policy of the Carlisle and Settle line
and other extensions may again come under discussion, does
not take place till February.

THE DURABILITY OF ARMOUR-PLATED VEssErs.—The
armoured iron-built frigate Resistance, 3710 tons, 600 horse
power, just taken into the steam basin at Portsmouth for
repairs and a thorough refit, offers an opportunity for
obtaining reliable data relative to the fastening of armour-
plating on the sides of our ships of war, and the con-
dition of the teak backing behind the armour-plates, that
is possibly worth some serious consideration. The Re-
sistance is one of our earliest ironclads, commenced at the
eame time and at the same place—the Victoria Docks—
as that of the Warrior, and she has therefore carried her
armour as long as any of our ships, and, moreover, has been
kpﬁt in a long commission and been on foreign service.
‘When our armoured ships were placed in dock on their
return from their first and experimental channel cruising, it
will be remembered that there was a good deal said about
the “ weeping” of discolourcd water from between the lower
edges of the lower tiers of armour-plates; the acid of the
teak acting upon the iron, the wasting of the bolts, and the
loosening of the plates. Our apprehensions have been
very materially modified on all these points since that
time, but still no steps have ever been taken to obtain
undeniable evidence in the matter, and the Resistance
being now about to be partially pulled to picces to enable
her to receive the new style olP armament in the course
of her repairs and refit, it sccms, as we have observed, a fit-
ting opportunity for learning all we want to know on the
subject. Let a section of the ship’s glatin in the centro of
one midship squarcs—say four or five plates—be unbolted
and taken off her side, and a full examination made into the
present condition of the bolts on which the plates hang on
the ship’s side, and of the teak backing and its iron rib-work
which supports them, or rather which would have to support
them if struck by an enemy’s shot.—Times.

HoLL—The hull vmg dock is to be increased in length

83 ft., making a total length of 300 ft. The depth is also to
be increased to the extent of 4 ft. 6in.

Fic. L
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THE METROPOLITAN DISTRICT
RAILWAY.

MoxE than a year since® we described, with much
detail, the alrendy executed and projected works of the
Metropolitan Extension and District Railways, and
we would refer our readers to those articles for infor-
mation respecting the lengths, gradients, station-accom-
modation, and general particulars respecting the com-
bined lines. The contractors have been actively
pushing forward their work during the past twelve-
months, and comparatively little remains yet to be
done before the raillway can be opened for public traffic
between Westminster-bridge and the existing Metro-
politan Railway, with whicﬁ a junction is completed at
the South Wharf-road, Paddington.

The numerous and lengthened delays in acquiring
property have been the principal difficulties the con-
tractors have had to deal with; for, with one or two
exceptions, the route of the railways has proved to be
favourable for executing, and rich in materials for con-
structing the work—clean fine sand, sharp gravel,
suitable alike for concrete or ballast, and clay, with
which a great part of the tunnel has been built,
having been excavated from Westminster Abbey
to the Great Western Ruilway Hotel, at Paddington.
The length of tunnelbetween Bridge-street and Princes-
street running between Westminster Abbey on the one
side and the hospital on the other—a distance of 330
yards, 308 yards being of girder-covered way, and
22 yards of arched tunnel—was completed last winter,
during the severest weather, in six weeks, the con-
tractor, in accordance with an agreement made with
the Parish authorities, being liable to heavy daily
penalties for every twenty-four hours of delay. ‘T'he
work included the deviation of the Victoria-street
sewer from the north to the south side of the railway
the construction of a new drain behind cach retaining
wall, that on the north side being an intercepting
sewer running into the low-level system at the Thames
Embankment. A packing of peat, 7 ft. thick, was in-
troduced behind the south wall of the tunnel for a
length of 500 ft., adjacent to Westminster Abbey, to
reduce the vibration of passing traffic, which, it was
considered by Mr. Bidder, might endanger the safety
of its foundation. Through this peat the new Victoria
sewer was carried in a 4ft. 6 in. diameter iron pipe.
In order to expedite the work in this length, as much as
possible, only so much earth was removed as was neces-
sary for constructing the side walls, the centre part or
“dumpling” being covered in, and left to be removed
at a convenient time. This is now being done, and
the concrete invert is partially laid. As all the spoil
here is gravel, it is screened in place, the sand
separated, and raised to the street level in buckets,
and the residue used for the concrete inverts or stored
for ballast. At present the sewage from the diverted
Victoria sewer is conveyed through a syphon under
the railway into a drain on the north side,pbut this is
only a temporary arrangement pending the completion
of the low-level sewer. Legafeor financial impedi-
ments have hitherto protected Tothill-street, and
between Princes-street and the Broadway, Westmin-
ster, nothing has been donme. At the latter place,
various houses are being destroyed, to clear the
site of the St. James’s Park Station, which will

* EXGINEERING, Vol. ii,, pp. 328, 846, 382,

probably be a temporary terminus for trains runm-
ning from Little Moorfields, in the city. It will
be similar to the ordinary type of Metropolitan rail-
way stations described and illustrated by us in a pre-
vious number, and is to have three temporary plat-
forms 330 ft. long, with an engine-siding in tunnel
branching from the main line, and running under Tot-
hill-street with a 10.chain curve. The works between
this place and the Emanuel Hospital are in a back-
ward state, but ere practically completed from the
latter point to Eccleston-street South. The gradients
from &estminster fall towards Victoria Station, which
is the lowest point on the line, and where is a pumping-
engine. The station is in a fair way towards comple-
tion : all the principals are in place, and the roof is
nearly covered, whilst the booking-offices are finished
outside and framed within. The platforms are not
laid down, but the dwarf walls upon which they will
rest are built. A thickness of 2ft. 6in. of concrete
covers the whole area of the station, in order to make
it as water-tight as possible, the rails being several feet
below the natural drainage level. In Victoria-strcet
and facing the station, the tunnel, long since finished
and covered in, is being laid bare and strengthened,
the sides with concrete, the arch with an extra four
rings of bricks toothed into the old work. This is
being done to support the weight of a large building,
the erection of which was not contemplated a year ago.

From Victoria Stationto Eccleston-street the rail-
way is constructed in arched covered way on a 10-
chain curve. This length is a part of the route of the
Grand Union Railway, deposited by Mr. Thomas
Bouch, session 1863-64, and which was then, in one
or two instances, amalgamated with Mr. Fowler's
scheme. From the corner of Coleshill and Ebury-
streets the works are completed to Sloane-square.

Two hundred feet west of the former streets, 138
yards of open cutting between retaining walls are
complete. They are 28ft. high from rail level to
string course, and strutted with cast-iron struts 11 ft.
apart and 14ft. from rails. The open space is sur-
rounded with a parapet 10 ft. high, in accordance with
agreement with the Marquis of Westminster. .

The Sloane-square Station is well forward, being
nearly roofed in; another pumping-stage is erected
here, and is at work—with a temporary pump, however.
The Ranelagh sewer is carried across the station in an
iron tube, 9 ft. diameter, at such an angle that the
clear span is 67 ft. We shall give the detailed draw-
ings of this work next week.

arious short lengths of covered way are completed

between this station and the one at Brompton, where
the Western Extension of the Metropolitan ends by a
junction with the District Railway, which is con-
structed in covered way to Gloucester-road, and, after
passing through the station there, under the widening
of the Cromwell-road, turns northwards towards Ken-
sington. From Prince Albert-road to Gloucester-road
Station, a distance of 341 yards, where two lines run s1'de
by side in a double tunnel of the ordinary section, with
2 ft. 4 in. side walls, arches 25 ft. span, and a centre pier
4ft. 7 in. thick, resting on concrete foundations 2 ft.6in.
deep, the undersides of which are 4 ft. 6 in. below rails.
There are four overhead sewer crossings in this length,
three of them 3 ft. 9 in. by 2 ft. 6 in., and one 5 ft. 6 in.

by 31t. The Gloucester-road Station is 308 ft. long,
; with thrce platforms, two 14 ft. wide and one 15 ft,
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The roof covering the building is 83 ft. 11 in. span.
Jeyond this station, the railway, still in double tunnel,
is carried under the widened Cromwell-road, where it
ends, with a bell-mouth, skewed with an angle of 30°,
made in seven spiral courses, 15 (t. longat springing,and
toothed into the square brickwork. After ashort length
of open cutting with side slopes, the District Railway
again crosses underncath the Cromwell-road, which is
carried by askew bridge withfaces atan angle of 29° 30".
A double connecting line between the West London Ex-

tension Railway and the Inuer Circle is nearly com-|P

pleted, the one, commencing by a junction with the Dis-
trict Railway at the Brompton Station, curves to the
south-west, and runs into the West Brompton Station
of the former railway, while the other crosses beneath
the West London, further north, and curves towards
the north-east until it joins the first connecting line,
with which it runs parallel for a short distance, when
it again diverges, and makes a junction with the
Metropolitan Extension Railway at Kensington Sta-
tion. A triangular picce of gronud is thus euclosed,
bounded towards the north by the Metropolitan, and
towards the east and west by the diverging forks of
the connecting District Railway. A bridge, giving ac-
cess to this land, is to be erected adjacent to the Glou-
cester Road Station ; and Mr. Fowler, in conjunction
with the contractors, is constructing a_trial portion
of it in concrete, with a view to determine the
fitness of that material for arches. The portion of
the bridge in question, a flying arch, is constructed with-
out wing walls; it springs out of the slopes on either
side of the railway, resting on skewbacks of concrete
4 ft. thick, mixed in ccment in the proportion of one
part of ccment to six parts of gravel. It is 75 ft.
clear span, with 7 ft. 6 in. rise, 3 ft. 6 in. thick in the
crown, and 5 ft. 6 in. at the haunches. The width is
12ft. The experimental length contains a mass of
concrete weighing 200 tons, made in the proportion
of one part of fresh blue lias lime to six parts of gravel
screened through # in. meshes; the centring formed a
large mould witi close planked sides, intowhich the con-
crete was tipped and the whole was completed in fifteen
hours. Afterthree weeks have elapsed, to allow the mass
thoroughly to consolidate and harden, the centres
will be struck, and the side planks removed, after
which it will be subjected to severe tests, the results
of which we hope to give in detail. Should the
structure be trustworthy, a new and most important
fact will have been proved, and we shall be able
to rely upon concreted materials for arched super-
structures as well as for foundations. The bridge
in question will ultimately be 42 ft. wide; and
if the present experiment be satisfactory, it will
be completed in the same material, the faces heing
covered with cement, and tooled into voussoirs to re-
present stone. The works upon the connecting lines
are nearly (inished. From the Cromwell-road Exten-
sion to Earl’s Court they are in open cutling, with
slopes 14 to 1, and a formation width of 60 ft. At
Raspberry-lane, Earl’s Court, the two lines are spanned
by a narrow bridge, which is simply a very short
length of covered way. From this place to 70 yards
west of Earl’s Court-road the lines run between
retaining walls about 18 ft. high, with a distance
between them at rail-level of 54 ft. 9 in. From
the ends of these retaining walls to Warwick-
road, a length of 200 yards, the railways are in
open cutting 16 ft. deep. At Warwick-road the
westward connecting line diverges towards the West
London Extension anilwny. It was originally in-
tended to effect a junction with it on the eastern side of
the latter cutting through various coal-sidings ; but as
this was not acceded to by the company, additional
ﬁ:wers were taken, during asubsequent session,tocross
neaththe West London, and rising onthe other side, to
run parallel with it, effecting a junction at the Hammer-
smith-road Station, without interfering with the sidings.
The District Connecting Railway falls therefore with a
gradient of | 1 62 from the Warwick-road in an open
cutting, and is carried beneath the West London with
a 13-chain curve. The crossing isa very oblique one,
being 115 yards long, and its execution was rendered
difficult from the constant traffic, which could not be
interrupted. This work, which is just completed,
was carried out as follows: The cross sleepers sup-
Eorting the permanent way (an ordinary double-
eaded rail, resting on chairs) were removed, and
longituuinal timbers, 14 in. by 5 in., substituted;
under these, and crossing them square with reference
to the centre line of the Metropolitan Railway, and
consequently diagonal to the rairs above, were thrust
balks of timber 14 in. square, placed 5 ft. apart. These
balks were long enough to project 7 ft. on each side
of the trenches that were subsequently excavated

for constructing the side walls of the low -level

line, so that the permanent way was carried by
this system of cross-timbering, which had an ample
bearing surface. Between the balks, 5 ft. apart from
centre to centre, girders 15 in. were placed. The
trenches bencath were then excavated, und the side
walls built up tothe level of the girders. These walls
have a thickuess of 4ft. 6 in., 18 in. of brick and 3 ft.
of concretc, with counterforts 2 ft. wide coming be-
neath each girder. After the sides were finished, and
the girders bedded, stringers 14in. by 7in. were
laced betwcen them under the longitudinal sleepers,
which had replaced the cross sleepers of the West Lion-
don permanent way. The spaces hetween were then
covered in with 3in. planking. This most difficult
work was completed without any accident; and
although upwards of one hundred trains were daily
passing on the main line, and the sidings were in con-
stant requisition, the traffic was not in a single in-
stauce interrupted.
(T be continued.)

METROPOLITAN TRAMWAYS.

‘T'o Tk EpiTOR OF EXGINKERING.

Sir,—1 have understood that the uew comnpanies who at
present seek to reintroduce tramways in the metropolls pro-
pose to use rails that do not project above the general level of
the rond, and even that they intend to use wheels without
flanges. How far this may be correct, I don’t know; Lut,
assuming that it is so, as the most favourable supposition for
the trainways, considered with reference to the ordinary traflic,
it seems to me that hardly any of the objections to tramways in
the London streets are removed or even moditied. An iron rail,
no matter of what size or shape, laid down in a street will in a
very few days have a groove cut in the material of the street
on each side of it, by the uumerous wheels of the ordinary
vehicles running against it, and wearing or pressing down the
compuratively soft material at the side of the rail much faster
than the rail itself, and as soon asa very slight indentation is
formed, the process goes on at a constaatly accelerating rate,
because the depression first made tends to keep each subse-
quent wheel in the same track, while at the same time it holds
water, to soften the material operated on. The grooves thus
forined render it impossible to cross the line ot rails at a sharp
angle with anything like the certainty and accuracy required in
driving in the crowded streets of London. Besides this, your
correspondent ** Observer,” in your last impression, has cor-
rectly pointed out tbat although the rails themselves should
form no impediment to the ordinary traffic, yet the cars tra-
velling along these rails without deviating from their line
would of themselves from a dangerous obstruction, because the
present dense traflic is rendered possible only by the constant
deviation to one side or another, and the ever-varying speed of
each individual vehicle to saccommodate its neighbours.

The road between Westminster - bridge and Kennington-
gate, where tramways were tried some years ago, was in every
way much more favourable for the experiment than many of
the roads now proposed to be occupied, and yet all these incon-~
veniences were constantly felt, and were alinost daily productive
of accidents and more or less serious damage, which were sub-
jects of daily complaints, and at last compelled the removal of
the tramway. All this was matter of common oboervat‘ion

hact

To THE EDITOR OF ENGINEERING.

Sir,—Allow me to express my thanks to your correspondent
“ Qbserver,” for his good wishes expressed in your paper of the
Gth inst. In doing so, I crave permission to tuke exception to
his opinion that ‘“a tramway must be so constructed that the
“ vehicles can leave the metals and traverse the streets.” Nor
do [ think that any engineer who hus been engaged in laying
down street tramways would advocate their construction on any
other principle than that of their use by cirriages with flanged
wheels. Whst is required, in order to prevent nuisance und
obstruction, is that no impediment shall be offered by the tram-
way to the passage along or across it of ordinary traffic.

.am not prepared to admit that *former experience” in
London is conclusive as to the fact of street tramways warked
with Hanged wheels being voted a * complete nuisance.” |f
¢ Observer” will take the tronble to refer to the history of the
matter, he will find that in every case sustained, it was the
rail and not the carriage wheel that was proved to be the
nuisance. It wus the projection of the rail above the level of
the street that was the fruitful cause of annoyance, obstruction,
and accident. The records of every case in which street tram-
ways were condemned will show that it was the form of rail
employed, and that alone, whieh made the tramway a nuisance,

Your correspondent says: ** What would we think of an
* engineer that would propose running onr locomotive railway
¢ gystem through and across our streets?” I am at aloss to
understand why this question should have been proposed in
connexion with street tramways. No one, that I know of,
ever profmed 80 absurd a proveeding. He asks further, how-
ever, ‘ [s the speed that the cars were driven at five years ago
** calculsted to reduce the amount of accidents that daily
“occur?” An ingenious attempt is made here, it appears to
me, to create the impression that tramway carriages truvel ata
high rate of speed, ximilur to that of locomotives, and thus in-
crease the daugers of the streets. I was in the bhabit of riding
on Train's tramnways, and do not remember that they ran at a
dungerous speed—certainly not anything like that of a locomo-
tive engine; indeed, it was not more than about six or seven
miles an hour. Moreover, as a tramway carriage can be stopped
in one fourth the distance that an omnibus can, the danger is
cousiderably lessened. Statistics prove the fact. ‘The coroner
of New York reports, as the result of his inquests, that
omnibuses are more dangerous, by six times, than tramway
carriages.

Your correspondent imagines a fearful catastrophe from the
collision of & hansom cab with a tramway carriage. Had he
not just previously graised the driving of London cabmen, I
should have supposed he intended to convey the impression that
the blame would be theirs. Not so; he argues that it is the
tramway carriage which is the source of the danger. *Qb-
server,” however, reassures me. He says: ““ Do we not ses
such collisions daily with the present system?” Exactly so;
we do. Experience, however, of street tramways shows that
they aterially lessen the number of such collisions.

Several assertions are made respecting what the company in-
tend to do with cub-stands, the possibility of carriages using
the portion of the street upon which the tramways are luid,
and other points, important 1o doubt, but which are matter for
the consideration of the select comunittees to which the bill will
e referred. If the promoters are able to prove to the satisfac-
tion ot those committees that tramways can be *‘constructed
‘‘s0 as not to impede or< injure the ordinary traffic of the
‘¢ streets,” they will prove their case, as tramways so constructed
would, it is now universally admitted, be of great local and
public advantage.

An uttempt is made to create a prejudice by asserting that
two-thirds of the street will be taken up by a railway and a cab
l}ulk, The use of the word railway, to which in England a

when the system was formerly tried ; but there are, y
some 1nore particularly enginceting objections to the system,
which I have not seen previously noticed, but which frequently
struck me very forcibly when travelling on the line of the tram-
way in the Westminster-bridge-road. The theory of the tran-
way i, of course, that the rolling resistance to motion on a
smooth iron rail is o much less than on the ordinary roads that
a pair of Liorses can move with euse two or three times the usual
omnibus load, and probably the advocates of the tramway will
promise also to travel much quicker. On a road, however, that
deviates much from the level this advantage is materially di-
minished, because the resistance of the surface of the roadway
is then only a part of the total resistance to ba overcome, and
the tramway in no wuy diminishes the tractive puwer required to
haul the load up an incline,

‘The Kenningten tramway did not deviate much from the
level, und therefore all the moro forcibly illustrated another ob-
Jjection to the system which I wish specially to point out. The
tramway cars, holding two or three times a8 many passengers
us the omnibuses, have to stop proportionately often to take in
or dischurge passengers; and the number ot the cars is also
proportionately diminished for any given amount of traffic.
‘The cars can casily be stopped by the brake; but the starting
of 8o large and heavy a muss by a pair of horses is a serious
matter, owing to its great ineriia. I believe I am correct in
saying that, in the case of the Kennington tramway, owing to
the stoppages being more frequent and the inertia very much
greater thun with the ordinary omnibuses, the average time re-
quired for the journey Was gieater, and the horses were much
more distressed by the forimer than the latter. These evils
would have been much greater than they were bad it not been
that it becaine the general practice of the male passengers and
some of the more euterprising females to enter and leave the
cars while in motion; but this, I suppose, will hardly be up-
held as & proper or safe practice for general adoption.

From all this it seems to follow thut the use of road tram-
ways should be coufined to such places as combine thess deside-
rata: a tolerably level road ; ample width of roadway in propor-
tion to the ordinary trailic, so that the tramway shall not ob-
struct it ; and, finally, that the bulk of the traffic should be
between the termini of the line, or at least between fixed sta-
tions, and not taken up at every point of the route, as is the
case with the present London umuibus traffic.

1 am your obedient Setvnnt,D

London, December 11, 1867.

g is attached, in preference to tramway, is calcu-
lated to mislesa the public. Let us ascertain, however, what
really is proposed. It is simply an omnibus, of sufficient width
inside to accommodate its p gers with fort ; in order to
do this it will run upon rails so_constructed and laid as to be
perfectly level with the surface of the street, having no groove
of sufficient width to admic the narrowest carriage wheel, and
thus to present for all ordinary traffic a rosdway as free from
obstacle as at present. By means of the system each carriage
will accommodate three times the number of passengers that
an ordinary omnibus does, and thus the street will be propor-
tionately relieved of such vehicles.

In reply to the lust query of * Observer,” I have only to
remark that the company lave deposited a petition for a bill,
aud hope to bring their case beforsa Parliameut in regular
course, that it mnay be heard and decided upon its merits. I
will merely add that in his last sentence * Qbserver” corrcctly
describes the evil of previous tramways—the flange rail pro-
Jecting, as it did, above the surface of the street. The com-
pany propose to lay an entirely different rail in this instance,
one which completely obviates every objection hitherto sus-
tained in this country against street trainways, and hence they
have good hopes that success will attend their efforts, and that
London will, ere long, enjoy all the advantages of public car-
riages as superior to the ordinary omnibus as the first-class
railway carriuge is to the old stage wagon.

Yours truly,
A MEMBER oF THE METROPOLITAN
TrAmwAY CoMpaNY, LIMITED.
London, December 17, 1867,

TrE BoMBAoY GAs CoMPANY.—According to the recent
report, the Bombay Gas Company were supplying last month
80676 private and 2308 public lights. The quantity of coal
carbonised between the lst of January and the 20th of
September of the present year was 4354 tons, producing
387,902,000 cubic feet of gas, mglfielding arevenuc of 21,0004

Cowgs.—Mr. J. White is building three dispatch vessels,
of 225 tons each, for a Turkish company, and a steam tug for
the Government. Mr. J. 8. White has also laid down, at
Kast Cowes, the kool of another Turkish steamer of 225 tons.
TELBGRAPHY OX THE CONTINENT.—There are complaints
that telegraphic communication on the Continent was
reeo::trlg e‘g'.l-eatly interrupted by severe weather. Despatches
forw experienced more or less serious delays, especially

on the lines of Prussia, Bwitzerland, and taly.
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NATIONAL ECONOMY.

WhHaILE so much is being said on behalf of improved
technical education—and with a great deal of which
nearly all of us fully concur—those who urge the advan-
tages of new schools, new professorships, and new
courses of studyshould remember that the laws of politi-
cal economy are as immutable as those of nature herself,
and that there can be no commercial effect without an
adequate and definite commercial cause. The Eeole
Centrale, the Conservatoire, und the provincial Ecoles
des Arts et Métiers of France, and the polytechnic
schools of Germany cannot, by themselves, have pos-
sibly enabled those countries to surpass us in cheap-
ness of production, inasmuch as the foreign mills and
workshops possess no processes, plant, or appliances
su lenor to our own. Nor is it hkely that they ever
will.
_ The whole problem of successful foreign competition
is solved by the fact of the cheapness of foreign labour
and skill—manual and mental. 8uy what we may, we
waste our national labour in many ways, while other
nations economise theirs. We waste the labour of
our working men by maintaining so many barriers to
its cheap and free exercise, and in the ccnstant mis-
understandings between masters and men. The cost
of everything is measured by the cost of the labour in
obtaining it. Air requires no labour to obtain it, at
least in open, above-ground spaces, and hence it costs
nothing, and bears no price. ater, not so universally
diffused, often requires extensive works to bring it to
where it is wanted, and its cost is therefore measur-
able by the interest upon, and maintenance of, the
works established for auppl{ing it. And this interest
and maintenance are strictly governed by the cost of
the labour expended in making the works of supply,
irrespective, of course, of any considerations of
monopoly.  So with coal and iron—their cost is
always governed by the cost of the labour expended in
getting, hauling, and converting them, to be added to
which, of course, is the interest upon the plant and
works established for carrying on the necessary opera-
tions. The cost of a quarter of wheat, or of the car-
case of an ox, is quite as strictly made up of the cost
of labour; and the cost of labour nearly corresponds
to the cost of livinﬁ.l
. We waste in a_hundred ways, and thus we cannot
live as cheaply, and cannot, therefore, work as cheaply,
as Continental workmen. Every workman, eve
human being, must have food, shelter, and clothing :
and, beyond these, the workman must have something
of what, comparatively speaking, are luxuries in order
to work on contentedly. If he be a man of the least
forethought and consideration—and if he be a good
workman, he certainly will be—he must see before

him some opportunity for his children to attain at least
as ¥ood a position as his own, and, distrusting social
philanthropy, he must endeavour to make some ade-
quate provision for his own old age.

Now the homes of workmen are but seldom built
and owned either by themselves or by their employers.
More commonly, when a large manufactory or works
of any description are established, as is often the case,
in a district which before was almost uninhabited,
speculators, who of themselves produce nothing, ob-
tain the control of larglt;, tracts of adjacent land and
run up a town of badly built houses, and the workmen,
new to the place, can do no better than take them at
high rents. This has been practically the case at Mid-
dlesboro’-on-Tees. ‘Ihe Peases, of Darlington, Richard-
son, and Birkbeck, and Gurney, of Norwich, bought
up the whole site of the town many years ago, and
they will not part with building land except at high
prices. Rents, therefore, are high, and so arc all the
expenses of living, and so, of necessity, is the price
of labour. Indeed, the cost of living is nearly as
great in Middlesboro’ as in London. At Le Creusot,
Mes«rs. Schneider possessed the freehold of the town,
and they built guog houses for their workmen, and
let them at rents paying but a moderate return upon
the capital invested. What they thus appareutly lost
in the higher interest upon capital was fully made up
in the corresponding saving In the price of labour.
As the workmen saved money, many of them bought
the houses they had rented, and thus became pro-
prietors with a permanent interest in the town. In
the principal manufacturing towns in America, as at
Lowell, Lawrence, Nashua, Manchester, Chickopec
Falls, Ilolyoke, and elsewhere, the manufacturing
companics have considerable landed property, upon
which they have erccted long rows of well-built brick
“tenements,” generally three storics in height, and
these are rented, at almost nominal rates, to respect-
ahle occupiers, as “ boarding-houses >’ for the work-
people. The work-people are generally unwarried,
and, when they marry, they usually leave the factories.
T'he board and lodging in these boarding-houses is very
good aud very cheap.

Large ironworks are carried on most cheaply where
the coal and iron-stone mines are upon the same free-
hold property, the manufacturcrs having railways of
their own. In the Cleveland district, the Earl of Zet-
land enjoys a royalty of 5d. per ton of ironstone
drawn from benenth his moorland property, which
property he has done nothing to develop. This is
equal to 1s. 4d. per ton of pigs made. The Dowlais
Company once held their whole large leasehold pro-

erty under an old and long lease from a former

arquis of Bute, at 90/. a year. Now, however, the
trustces, under Sir John Guest’s will, pay royaltics, to
the present Marquis of Bute, amounting probably to
25,000/. per annum, equal to nearly 3/ per head for
each of the work-people employed above and under
ground. The Ebbw Vale Eompany work freehold
property, and, but for heavy losses independent of
the cost of manufacture, would be one of the most
prosperous concerns to be found anywhere. ‘The
royalties levied by non-producing landlords, who have
done nothing to discover or to develop the mineral
wealth of their property, act as an excise duty, and
¥Iaep us by so much at a disadvantage in respect of
oreign nations.

Where large ironworks are upon freehold mining
property, with mineral railways of their own, and
where workmen’s towns are built, and well built, by
the proprietors, the cost of labour will be much less
than under ordinary circumstances, and that with in-
creased comfort to the work-people. It is as much
to the interest of employers to look after their work-
people as to their manufactories, and in one sense (and
that in no way derogatory to the workmen) the men
really form the most valuable ¢ plant” of the establish-
ment, If they possess faculties of organisation,
they sink these altogether in the routine of their em-
ployments, and it is%)y so much the more incumbent
upon their masters to do all in their power to cheapen
the price of food, of shelter, and of clothing to them,
by giving them the benefit of wholesale markets and
keeping out middle-men as far as possible. It is the
fact that, with the shopkeeping instincts of our race,
English labour pays a higher and more odious tax to

‘middle-men than that of any other nation in the world.

We have non-producers everywhere—thousands here

Ty |and thousands there who had rather buy and sell, or

neqptiahe, or plead, or create business out of litigation,
or live upon a legacy, or obtain a post under Govern-
ment, than perform any productive work ; and all these
thousands are directly supported by English labour.
In respect of meat unﬁ)read considerable savings

might be effected on behalf of workmen, if masters

would establish, in connexion with their business,
a commissariat department, and would ascertain,
by themselves dining from the provisions, taken
indiscriminately, that they were sound and good.
And it would be folly to deny that beer is one of the
necessaries of life to the English labourer. Now the
gallon of porter, which is retailed to the working men
at perhaps 1s. 6d., does not contain above 9d. worth
of malt and hops, and the prime cost of brewing is very
small, nor is the skill required at all exclusive. The
burden of the malt tax ought to have been long ago
removed, and workmen and labourers encouraged to
brew their own beer. Even now, under the malt tax,
the cost of extra Suffolk, or extra Kingston, Ware, or
town-made malt, the finest in the market, is 69s. per
quarter, and that of brown malt for porter ranges from
50s. to 57s. A quarter of malt will make 3§ barrels
of London porter, and each barrel requires on an
average 3lb., or 4s. 6d. worth, of hops, bringing the price
Z;I f,he malt and hops to, say, 21s. a barrel, or 9d. per
on.

The future of British labour is greatly in the hands
of employers. Instead of treating their workmen as
machines, to be put on and off at a moment’s notice,
they must be treated as fellow creatures, giving their
whole available time to their employers, who should
in return protcet them, by every beneficent meaus,
from the exactions of speculators, grasping landlords,
tradesmen, and middle-men. No course could be more
beuelicial for the masters. They would thus lessen
the cost of labour, while actually increasing tlie com-
forts of the working-man. ; :

HARBOUR OF ST. IIELIER, JERSEY.

RererRING to our article on the competitive plans
for the improvement of this harbour, and to the letter
of Mr. Lyster on the subject, we are glad to find that
the views we then enunciated merit the approval of so
eminent an authority as that of the engineer to the
Mersey Docks and Harbour Trust. We gave sketches
of some of the principal designs, but as Mr. Lyster
did not at that time appear as a competitor, we last
week added a reduced copy of the plan he kindly for-
warded to us, and which 1t appears he had some years
ago submitted to the local authorities at their request.
‘I'nis was the first of our becoming aware of the
existence of Mr. Lyster’s plans, and inspection will
show that he, 100, is very decided on the desirability
of adopting the westeru side of the harbour and the
shelter of the Hermitage and Castle Rocks as the
proper position for quays and landing-stages ; in fact,
we cannot sec how it is possible on the other side of the
barbour to construct any works that could be of the
slightest use until the western breakwater was fully
completed, and even then, besides, the few feet of
water they would have alongside the berths would be
utterly useless in a heavy south-westerly gale, such as
the harbour is coutinually exposed to. But we must
differ from Mr. Lyster on some points. We have
carefully studied the subject, and must stoutly main-
tain that to us the Platte Rocks seem to form the
natural termination to any western breakwater. From
the corncr where bis is deflected inwards to these
rocks, the soundings show a ridge, along which it must
be much cheaper to construct the works, besides
adding to the area of the harbour a considerable
extent of the deepest water. A similar shoal runs off
at an angle to the Oyster Rocks, and we feel confident
that at some future time a groyne, as ingeniously sug-
gested in one of the plans, will be run out to them,
as such a work could not involve any very great
expense, and be a wonderful protection to ships round-
ing to bring up sharp under secure shelter as soon as
they had passed the beacons. Again, why carry the
commuuication with the shore to such a distance, so as
to sever the direct connexion between the outer quays
and landing-stages with the new North Pier and
inner harbour, which, by the addition of locks and gates,
can so casily be turned into excellent floating-docks
with 20 ft. to 25 ft. of water? Facility of conununica-
tion between the different quays is a great point in any
port, and as good foundations can be obtained for an
iron viaduct skirting the edge of low-water mark, and
in a direct line from the new North Pier to the Her-
mitage Quays, the cost of such, irrespective of other
advantages, would, we think, be found not to exceed
that of the lo though shallower route by the shoal
known as the Castle Bridge.

Jersey is a rising spot, and a well matured and care-
fully carried out plan of improvement, capable of
gradual development, would tend much to increase the
commercial and manufacturing importance of the place,
whilst an abundant supply of cheap labour and immunity
from many of those taxes which press heavily else-
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where ought there to encourage a moderate amount of
manufacturing industry. The twenty to thirty thou-
sand tourists that annually visit this salubrious isle,
and bring no small profit to its inhabitants, demand,
too, some safer means of land.'m? and embarking than
that afforded by open boatsin a heavy gale. No time
should be lost 1n setting about the work, or we may
have to record some disaster entailing a heavy loss of
life that would bring discredit on the town.

We are led to these remarks by the difficulty the
committee seem to have in making up their minds.
It has already entailed a delay of many months, and,
unless speedily overcome, may cause the loss of the
coming season for an active commencement of the
works. Many inquiries have been addressed to us
from various competitors as to what is doing in the
matter. To none of them have we been able to
replg; but, remembering the definite promises made
in the invitations that were issued to tender, seeing,
too, that all the most eminent harbour engineers of
the day have contributed their ideas, it ought not to
be so difficult a task to award the palm of merit, and
we trust that the confidence inspired by the circulars
bearing the honoured signature of the chief justice of
the island may not in this, as is frequently the case in
similar competitions, be misplaced. ~ With thirty-seven
designs to choose from, we are amused to see that a
lawyer with a local habitation and a name has, by a
selection of a little of all sorts, managed to producc a
scheme, the description of which fills three columns
of a St. Helier paper, and a perusal of which recals
to our memory the good old nursery ditty :

Little Jack Horner sat 1n a corner,
Eating a Christmas pie;

He put 1n his thumb, and he pull’d out a plumb,
And he cried, “ What a clever boy am lP!"

GUNPOWDER OR NITRO-GLYCERINE?

Tue diabolical outrage of last Friday afternoon
has given rise to much speculation regarding the
nature of the explosive material which was employed
for the execution of the almost hellish designs of the
conspirators who took part in the outrage at the
Clerkenwell House of Detention. There was no
" hesitation at first in affirming that it was a barrel of
gunpowder that was laid down at the base of the
prison wall, and it seems that it was only after the full
extent of the havoc with human life and property
was discovered that suspicion was raised as to the
probability of the explosive agent being the much-
dreaded mitro-glycerine. The explosion on board, and
the destruction, of the European steamer at Aspinwall,
last year, seem to be fresher in people’s minds than
the Lotty Sleigh and Erith catastrophes, in both of
which there is no shadow of doubt regarding the ex-
plosive material. As may be inferred from the heading
of this article, we are not disposed to be led away by
the suspicions which have been cast in haste, excite-
ment, and, we fear, in ignorance upon nitro-glycerine.
At this distance of time, we are able to survey the
facts of the case more calinly than it was possible on
Friday and Saturday last for the descriptive writers
on the daily press to do their alloted work. Still it
was scarcely with them that the nitro-glycerine idea
originated. Their acquaintance with modern chemistr;,
physics, and mechanics is much too limited to justify
them in authoritatively putting forth any well-founded
hypothesis. But, indeed, the idea that it was nitro-
glycerine or some other liquid explosive had not its
origin in the fertile brains of the ready writers, but
ratEer with persons whose professions would lead us
to expect that they had some knowled%e of chemistry
and physics. Let us inquire into the facts of the
case. 'This, however, is rather difficult, owing to the
fiction and fancy which have been so largely imported
into it.

A barrel, somewhat resembling an ale barrel of about
36 gallons capacity, and containing some explosive
agent, was laid at the base of the prison court-yard
wall. At least two men were engaged in moving the
barrel into position, so that the idea of gun-cotton
may not enter into our calculations : that substance is
of too light weight to require consideration. The
barrel was covered with something of the character
of tarpaulin after it was got into position, a fuse was
inserted into the barrel underneath the tarpaulin, the
other end was ignited by a lighted match or fusee, and
the cxplosion immediately ensued. Was it an explo-
sion of gunpowder or nitro-glycerine? An officer
from the garrison at Chatham says that 1001b. of

unpowder would be quite sufficient to do all the
gestruction of which we have been apprised. The
destruction done, the mechanical work performed, was
undoubtedly great, but was it Zoo great for the amount

of force stored up in 100 Ib. of gunpowder? For we
may fairly assume that the 36 gallon cask would be
well filled, if not even packed, and that it would con-
tain much more than 100 lb. of powder. The shock
from the explosion was distinctly heard at Croydon,
84 miles distant from the House of Detention : that
does not militate against the hypothesis that gun-
powder was the destructive agent employed. Corpo-
ration-lane is a very narrow thoroughfare, being not
more than 20 ft. broad. The wall forming the
boundary of the prison grounds is built of brick. It
is 25 ft. high inside and 21ft. outside, the difference
between the heights inside and outside being due to
the difference of the courtyard and street levels. It
was natural for the wall to fall inwards, as was the
case. Thethicknessat the base of the wall is not more
than two and a half bricks, or about 24in., while at the
top it diminishes toa brick and a half, or about 14 in.
To this it must be added that the portion blown down
was very old, and therefore not stable enough to resist
the action of any very extraordinary amount of me-
chanical force. ¥1‘he portion in question is about 100
square_feet, being about 13 ft. or 14 ft. below, and
extending to ahout 60 ft. at the top. In this there is
nothing incompatible with the supposition that the
barrel was filled with gunpowder ; neither is there
anything in the great destruction done to the dwelling-
houses opposite to the prison. They were not built
of granite and casemated, but simply of London bricks.
The houses were old and somewhat rickety, and from
their height—three stories—they would not be able to
give much resistance to the force rebounding from the
prison wall.

Now, according to the results of the experiments
of Count Rumford, which nobody has ever yet falsi-
fied, it is possible for very small amounts of gun-
powder to do a great amount of work when exploded
In a confined space. In the first instance, Corporation-
lane is, at the spot where the explosion occurred, very
much confined, heing narrow, and having on the one
side a high brick wall, and on the other high houses.
Then there is the fact that the barrel was a strong
oaken one, with the staves three-quarters of an inch
thick ; and as it had all the appearance of an ale barrel,
it would, almost as a matter of certainty, have not
fewer than six iron hoops. This gives a confined
space, the walls of which would not collapse, like the
walls of Jericho, with a blast of a trumpet, but would
yield great resistance until the gases resulting from
the decomposition of the explosive agent would acquire
their greatest heat, their greatest expansion, and,
necessarily, their greatest eruptive force—an approach,
in a sort of way, to Rumford’s experiments just alluded
to. In one instance, Rumford loaded a mortar with
75th of an ounce of gunpowder, and placed upon it a
24 1b. cannon, weighing 80811b. He then closed up
every opening as completely as possible, and fired the
charge. The mortar burst with a tremendous explo-
sion, and lifted up the enormous weight. In another
experiment he used 28 grains of gunpowder, confining
it In a cylindrical space which it just filled. Upon
being fired the omfer exploded and tore asundera
piece of iron that would have resisted a strain of
400,000 1b., or upwards of 178 tons! That is with
28 grains of the explosive, mark you. And what is
28 grains to 100 or 1501b.? The moral probability,
then, if not even certainty, is that the explosive was
gunpowder, and nothing else.

But we are told that it was probably some liquid
explosive; and petroleum is suggested, as the barrel
staves that were found smelt strongly of some oily
soft substance. Even the learned doctor, the senior
resident surgeon of the Free Hospital, Gray’s-inn-
road, seriously suggests petroleum or some such liquid
as it. Well, this assumption may be dismissed by
stating the fact that petroleum is nof explosive ; and
we may also state that it could not be any other liquid
but nitro-glycerine, for it is the only liquid explosive
which we know of, unless we include such chemical
novelties as chloride of nitrogen, and perhaps one or
two other nitrogen compounds. That the barrel
staves smelled strongly of petroleum, we can believe
as being very likely indeed; for it is just in such
barrels that petroleum, naphtha, and paraffine oil are
sold in large quantities. There is no mistaking the
odour of those substances, and the barrel staves will
retain the odour for a long time. It would be well to
examine them well, for probably they are coated with
a thin layer of glue on the inner surface, as is gene-
rally the case with mineral oil barrels.  Was there
much smoke immediately after the explosion? If so,
the explosive was almost certainly gunpowder, aud
not nitro-glycerine, as that substance practically gives

no smoke when it explodes. Then, as to the mode of
exploding it. Heat applied to it by a simple fuse—!

such as seems to have been observed by various inde-
pendent witnesses — would not explode it. One
of the means by which it may be exploded is to
cause commotion in it h{ exploding a percus-
sion cap in it, or by employing powerful percus-
sion to it when spread on a hard surface,
This was not the plan adopted. Further, nitro-
glycerine Aas #o odour, any more than glycerine
or trinitro-cellulose, which our readers know is the
chemical name for gun-cotton. But, to conclude the
consideration of this subject for the present, an abso-
lutely certain means of determining whether or not
nitro-glycerine was the death-dealing explosive em.
loycg Is available even yet. A few fragments may
Ee cut off the staves with the greatest of impunity ; let
this be done, and let them be sharply struck with s
hammer on an anvil. If they have absorbed any of
the nitro.glycerine, there will be a sharp detonation or
erplosion. It is our firm conviction, also, that a
36-gallon barrelful of nitro-glycerine would have laid
very much more of London in ruins than is the case,
so great is the explosive power of this new agent of
destruction.

A “MOLECULAR” BUGBEAR.

As long as engineering questions remain to be dis-
cussed, we must expect to meet the perennial quackery
which ever seeks to clothe the utterances of trades’
interests with the garb of scientific truth. Just now
one of the most important industries in the kingdom
is seriously threatened, if not witn extinction, at least
with the loss of a very large share of its former com-
mand of a profitable market. The manufacture of
iron rails for railways is being rapidly contracted in
its extent and profits in consequence of the growing
use of steel, and already a natural alarm has spread
in the iron trade, and every argument is being em-
ployed to show that the material which abundant
experience has proved to be the best is after all un-
safe, or at least that it will by-and-by become so.
‘This alarm is the more natural when it is considered
that a ton of steel rails has been found to be from five
to ten and in some cases even twenty-two times more
durahle than the same weight of iron rails, and hence
that every order for, say, 20,000 tons of steel rails
deprives the ironmasters of orders to the extent of
100,000 or 200,000 or possibly 440,000 tons of iron!
The stronger the proofs that this is and must be so,
the greater of course are the efforts made to show
that is not and cannot be so. A vast trade, in which
a million’s worth of iron may be sold where perhaps
200,0004. worth of steel would serve the same pur-
pose will not be abaudoned without a struggle. True,
old rails may be rolled over and over, when mixed
with a proportion of new iron, but the mill-master
makes the same profit at each re-rolling as in making
the new rail. He merely receives his pay partly in
old iron at its market value. -

The proofs that mew steel rails are incomparably
superior to zew iron rails are now too mumerous to
admit of any dispute whatever. U'o say so is indecd
to say no more than that wrought iron is better than
cast 1ron, or cast iron better than stone or wood, where
only strength and durability are required. If a steel-
master wished to frame an indictment against iron
rails, nothing could so help him as the startling table
which we published last week, compiled from the re-
cord-book of the engineer of the South-Eastern Rail-
way Company. There is no reason whatever for sup-
posing that his experience has been exceptional, yet
the results of his trials are enough to show that it
must have been, and yet is, one of the greatest
anxieties of his life to procure rails fit to bear the
passenger traffic, or, indeed, any traffic on his line.
One lot * frequently broke in the road, and had to be
‘“taken up;” & number of others failed miserably
under test, and in at least one case an important con-
tract had to be withdrawn. ‘The continuation of
these tests, which we give this-week, bears out still
further the singular variability and often treacherous
character of iron rails, and it is surprising that we do
not have to record even more fatal accidents than we
do from their frequent failure in use.

The steel rail, at least when new, will withstand the
blow of a ram nearly seven times heavier than that
used for testing iron rails, and falling from a still
greater lLeight. A ram weighing 3 cwt., and falling
from 5 ft. to 10ft., will ofien break aun iron rail at the
first blow, where a steel rail of the same section, and
supported oun the samc bearings, often stands the fall
of a1l tonram falling from 201t. to 351t. Any onc
interested may sce the latter test applied, almost any
day, in Sheflicld, Bolton, Barrow, or’ at Dowlais, aud,
for that matter, at many other plices—say Alan-
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chester, Ebbw Vale, and other seats of the steel-rail
manufacture.

But we have had lately started the unfounded and
amusing theory, or rather assertion, of * molecular
deterioration” in stecl—the assertion that it will
answer for a time, after which its constitution becomes
altered, and it fails. We must make ourselves clear
upon the point that no theory is offered as to this
wonderful change, now heard of for the first time, in
steel, but that 1t is pure assertion or conjecture, ad-
vanced with all the confidence of assertion. Now a
theory, still more an assertion, or even a physical
conjecture, should be accompanied with sowething
like proof to give it substauce or value. And what
is the pretended proof offered in the present case?
Just this: a steel rail, which had outworn twenty-
two faces of iron rails, Juid end to end to it, in the
same line, and bearing the same traffic, was finally
broken sideways, and after having been greatly hent
by a heavy engine, which was thrown off the line at
this very rail, in consequence of a collision which
occurred there between two engines. Truly, this is
proof of “ molecular deterioration”! Under the same
circumstances an iron rail would have gone like a
pipe-stem.  Another case is that of an over-hard steel
rall, put down two or three years ago, when it was
made by the Barrow Company, just then learnin
their business in steel-making. This rail cracked,
as we explained, a fortnight ago, just as hundreds of
iron rails have cracked when made too hard. So far
this is all the evidence adduced as to “ molecular de-
terioration,” and, until last week, the Chalk Farin
rail—the circumstances attending the future of which
showed its surpassing excellence of quality—was the
sole proof relied upon!

The proof, however, that no molecular change goes
on in steel, when not repeatedly strained beyond its
elastic limiit, is clear and conclusive. 1t is afforded by
many years’ experience with steel tyres, which are
suhjected to a far greater wear than rails without
breaking. Of these (tyres) many thousands arc now
running, and those which have been actually worn out
have been found to be tough to the last, while many
authorities upon steel maintain, and apparently upon
good evidence, that steel is even improved by long
use.

Partly worn steel, as we showed a few weeks ago,
has been tested and found to be actually stronger than
new steel of good quality, although it cannot be said
whether it had the same excellent quality at first, or
whether it had improved during use.

Engineers who are informed as to the respective
t‘ualiues of steel and iron have no difficulty in perceiving
that the pretence of the “ molecular deterioration” in
steel is a mere diversion in the interest of the iron
trade. Ifsuch deterioration were really going on, trials
of partly worn steel could be at any time made to
disclose it. But we believe that, of the fifty thousand
steel rails now down in the Loudon and North-Western
line, not one is to be taken up for the purpose of
demolishing this molecular bughear.

DRAUGHTSWOMEN.

It ?pears from the remarks of one of our cor-
respondents that we have not been sufficiently explicit
for some of our readers in describing the position of
the female employés in the drawing-office of Messrs.
Dubs and Co. As the organ of the noblest and
proudest of all professions, we are accustomed to con-
sider all our readers to be gentlemen, and we therefore
thought it unnecessary, when stating that Mr. Dubs
had taken some girls into his service for the purpose
of making tracings, to add that, as a matter of course,
their drawing-office, and everything that belongs to it,
is 80 fitted out as to afford a sufficiency of comfort and
a pleasant workroom for these girls. We hope our
correspondent will understand us when we now say,
for the information of himself and others taking Lis
view, that the room in which the three draughtswomen
have their office is an apartment of 23 ft. length, 13 ft.
din. width, and 11ft. high, fitted with three plate-
glass windows, 8 ft. high and 3 ft. 6 in. wide ; that it
was origiually litted out for the inspectors of foreign
railways, who occasionally are sent to the works where
engines are manufactured for the purpose of super-
intending their manufacture. The partitions, which
are common desk partitions fitted with ground plate-
glass, were then required to afford to each of the
different msiectors the possibility of keeping his own
papers and his own work undisturbed. "They are no
more like “ prison cells ” than the desks in a telegraph-
office, which also are high enough to prevent any
person seeing his neighbour or lis writing. In fact,
1¢ was even an erroneous statement on our part that

the glass partitions reach to the ceiling, as they leave
some 5 ft. clear height undivided, and are only about
6 ft. in height. As for the fitness of women for the
class of work they are employed at in the Glasgow
Locomotive Works, we have already said all that need
he stated. ““ Youngsters” are much better employed
in reducing drawings from full size to scale, or drawing
out details from & general plan, than in the mere
mechanical work of tracing, which is least of all suited
to teach descriptive geometry or anything else, and
only acts as an agent in creating dislike to the draw-
ing-board and its monotonous drudgery. The way
Mr. Dubs employs his apprentices is more useful
to themselves, and less monotonous, and there is there-
fore an advantage gained by this arrangement for all
partics concerned.

A NEW GANGES CANAL.

Mr. SrracHEY has recently submitted to the
Government of India a scheme for a canal, which may
be called a second Ganges Canal, from the Sardab,
where it enters the plaius of Burmdeo. This project
las often recommended itself to engineers from the
ease with which it may be carried out; and so long
back as April, 1862, it was recommended to the
Government of India hy the commissioner appointed
to report on the Province of Oudh.

The volume of water discharged at Sardah during
the cold weather, at the point where it leaves the hills,
is 6390 cubic feet per second. This is not very much
less than the volume of water discharged the
Ganges in ordinary seasons at Hurdwar, which is
stated to be 8000 cubic feet per second. There are
none of the difficulties to be encountered in the con-
struction of a dam or headwork at the Sardah, which
cost so much money and so much trouble in constant
repairs at Hurdwar. The commissioner took the
evidence of officials experienced in canal construction,
and well acquainted with those parts of Rohilkund
and Oudh through which the proposed canal would
necessarily pass, and all gave stroug tcstimo:lg to the
facility of constructing the canal, and recorded their
conviction that it would not cost half so much money
as the Ganges Canal. To their evidence the com-
missioner adds the following from his own personal
observations :

I have traversed the whole country through which
“ the proposed canal would pass, from the Ganges to
“ Burmdeo, and I have done this in a wheeled vehicle,
‘“ carrying my luggage in native carts, and I have
“ encountered no obstacle whatever in the construction
“ of acanal. At Burmde o I examined the river, and
the facility for constructing a dam, or headwork, was
obvious to the most superficial observer. On the
Nepal side of the river there is a natural rocky barrier
extending for more than a mile, varying from fifty to
eighty feet high, which would form an cffective barrier
to the river escaping on that side when a lhead was
constructed. On the British territory side there is no
barrier or elevated ground to impede the water being
conveyed into a canal, and I believe, with Mr. Colvin,
that, if desirable, the whole river could be emptied into
acanal. The country through which it would run, unlike
that through which the Ganges Canal runs, is almost
destitute of wells, and the extent of good culturable
land at present lying waste is enormous.

The waste lands of Rohilkund and Western Oudh
have been estimated at about one million acres, but
the waste lands are inconsiderable when compared
with the great area of cultivated lands through which
the canal would pass, and which suffer periodically
from insufficient rains. The Zemindars examined by
the commissioner declared that they were too poor to
construct masonry wells, and that rutcha wells do not
last more than one season. They all said that the
would derive vast benefit from a canal running throug
their territory. ‘The commissioner has attached a map
to his report, in which he traces the probable line of
country through which the canal ought to pass. It
commences at the point where the Sardah debouches
from the hills at Burmdco, passes close to the town of
Madho Tanda, runs through the district of Mahomdee
Setapoore, skirts the cities of Lucknow, Roy Bareilly,
and Selon, aud enters the Ganges a little above the
bank opposite to Allahabad. The distance that the
canal would run is estimated at about 300 miles, and
there can be no doubt whatever that the construction
of such a canal would be of vast henefit to the people,
and would largely increase the revenues of the State.
It must be remembered that the land assessments in
Oudh have hitherto been made for short periods, and
the greatest advocates of permanent settlements have
never urged their adoption in new countries that have
recently come into vur possession, where measurements
of areas are imperfect, and where there are vast tracts

of culturable lands, belonging to Zemindars, lying
waste and unassessed. This is eminently the case in
Oudh, and the commissioner, while advocating the
principle aud practice of permanent settlements in the
correctly measured and fully cultivated districts, ex-
pressly excepts large portions of Oudh from such per-
manent settlement. Tge Government has also recently
excepted from permanent settlement such lands as
canals will pass through ; and although this resolution
will prove to be a great hardship in some of our older
terﬁiltories, it would not be considered as such in
Oudh.

M. EUGENE FLACHAT,
Président de la Société des Ingénieurs Civils.

M. EuvaENE FLacHAT was born in Paris, in April, 1802.
His father was tho author of a large engineering project,
that of a ship canal from Paris to Hdvre, a project which
would have geen undertaken and completed but for the
introduction of railways. The subject of our notice, after the
completion of a collegiate course, studied engineering under
his grothcr, M. Stéphane Flachat Mony, now the manager
of the Commentry collieries, and of the forges and engineering
works at Forchambault. M. Stéphane Klachat, a graduate
of the School of Mines, was at that time zgn in tho
surveys, &c., of the important work projected, as already
noticed, by his father.

Subsequently, between 1825 and 1827, M. Eugéne Flachat
spent two years in England, where, with the permission of
Mr. Telford, the elder Brunel, and Mr. (now Sir) John
Rennie, he closely attended upon and studied the works of
the Caledonian Canal, St. Katherine’s Docks, Shadwell
Basin, London Docks, and the Thames Tunnel. On his re-
turn to France, he executed, in conjunction with his brother,
a number of artesian wells and other deep borings. Soon
after he was commissioned by the Russian Government to

out a series of surveys in the southern provinces of that
empire, embracing many various projects of engincering
interest.

On his return from Russia in 1832, M. Flachat was cn-

aged in the construction of large warchouses in Paris, and
Ee was also occupied with projects for docks at Lldvre and
at Marscilles, in which he carefully applicd the results of
his studics in England. He wished to make these purely
commercial ports, and it was not until thirty years atterwal
that the French Government fully mted this idea by re-
jecting the military works which it been previously in-
tended to exccute at both these harbours.

Between 1832 and 1837, M. Flachat associated with him-
self, in his works, a number of young engincers, graduates of
the Central School of Arts and Manufactures, and he
directed, in conjunction with them, a great varicty of works,
including ironworks, suspension-bridges, gas-works, canals,
the construction of steam-vessels, tho opening of mines, and
water-works. Among this grouE of then young engineers
may now be counted M. Petict, the manager of the Northern
Railway of France, M. Vuillemin, the manager of the
Eastern Railway, M. Mayer, M. Chobrzinski (of the Northern
Railway) M. Barrault, MM. V. Bois, Romme, &c., all of whom
now hold prominent places among the French engincers.

About tga ear 1837 railways began to engage general
attention in ce, and M. Flachat devoted himself to their
introduction there. He was ono of the principal projectors
of the well-known St. Germain (atmospheric) Railway, and
he has been for thirty years closely related to the Western
of France Railway, to which he is now the consulting en-
gineer. Ho was associated also with other leading engineers
in the construction of the Southern Railway of co and
the Northern Railway of Spain. Following the example of
Mr. Stephenson and Mr. Fairbairn, M. Flachat was tho first
ip France to adopt wrought iron in construction for largoe
bridges, viaducts, and railway stations.

Apart from railway engineering, M. Flachat some years
ago cxocuted a work of much architectural and, indeed,

eneral interest, vis., that of renewing the massive piers under
tghe central tower of the old cathedral at lzzm.lx, the original
piers having been found to be slowly crushing under their
great superincumbent load.

In conjunction with Messrs. Petiet, Le Chatelier, Barrault,
and Polonceau, M. Flachat has written various works, which
have long been recognised in krance as of the highest
practical value, upon the manufacture of iron and the con-
struction of locomotive enginea. He has also written, apart
from the co-operation of his iates, important works upon
railways and steam-navigation.

M. Flachat is now, and for the seventh time, the president
of the French Institution of Civil Engincers, and for the
last twenty years he has been the president of the * Con-
férence des Chemins de Fer,” an association established for
the purpose of maintaining friendly relations between tho
Government engineers and those practising in the profession
apart from gover tal interfe The “ Conférence”
now comprises sixty members, all of whom are railwa
managers or chief engineers. M. Flachat is consulting engi-
neer to the Western of France Railway Company, the
Southern Railway Company, the French Transatlantic Steam -
ship Company, and several other important undertakings.

© may be permitted to record here our own testimony
that M. Flachat is one of the best beloved members of our
profession in France. He is personally known to a con-
siderable number of our English readers, and of thesc many
have had occasion to remember his ready, generous, and high-
souled assistance in their first introduction to French engi-
neering.

Tae AMERICAN Navy.—The American navy at present
consists of 238 vessecls, and 56 of these, carrying 607 guns, are
in squadron service. The number ot vessels 1n commission
has Lsen reduced twelve during the present year.
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BOILER OF STEAMSHIP

FiC.3.

WE give, above, an engraving of one of the four boilers of
the stenmship Bubulina, recently sunk by an explosion, in
the Mersey. The boilers were made by a Liverpool firm, and
they are similar to others which were made about the same
time for blockade-runners. The construction of the boiler
will be readily understood without any speeial description.

THE STATE OF TRADE IN AMERICA.—The last American
accounts give an unfavourable picture of the condition of the
manufacturing States. The majority of the factories are not
working more than three-quarters time ; and the shipbuild-
ing intercsts are particularly depressed. In Newburyport,
Massachusetts, it is said the shipbuilding trade, which
formerly constituted the chief business of that flourishing
town, is now almost entirely stop, The few vessels that
were launched last year were built at a loss. “ Mechanics
carn poor wages, and while labour and property are less
productive, the cost of living has not fallen to a correspond-
ing degree.” The repeal of the Reciprocity Treaty with
Canada is now, more than ever, scen to have operated dis-
astrously to the New England States. Canada exchanged
her raw produce for New England manufactures, and it is
admitted that the ruin of this trade is a greater misfortune
to New England than to Canada. The prostration of the
New England shipbuilding interests has been chiefly caused
by the loss of the supply of cheap lumber from the almost
exhaustless forests across the frontier. For the restoration
of the shipbulding trade and the general industry of New
England, according to the New York Commcrcial Advertiscr,
prompt and judicious legislation is required.

TrE AvSTRALIARK CovroNIES.—The population of Victoria
in June, 1866, was 632,998 ; of New South Wales, 420,000 ;
of Queensland, 94,710; and of South Australia, 163,452, The

pulation of Tasmania in 1865 was 956,201 ; and of New
Zealand in December, 1864, 172,158, Of the population of
‘Western Australia and Southland we have no recent returns,
but we may set it down at 20,000. At the close of 1867 the
population of the Australias may be approximately estimated
as follows: Victoria, 645,000; New South Wales, 430,000;
Queensland, 100,000; South Australia, 170,000; Tasmania,
97,000; New Zealand, 185,000; Western Australia and
Southland, 20,000; total, 1,627,000. These figurcs refer ex-
clusively to the British population.

TIIE INVENTOR OF THE NEEDLE GUN.

O~ the 9th inst., Herr von Dreyse, the inventor of the
necdle-gun, died at his native place of Sommerda, near
Erfurt. Ifc was born in 1787, and, the son of a locksmith,
worked in his father’s shop until, as is the wont of .m-tisana
in this country, he left home to perfect himselt in his trade.
In the course of his wanderings he came to Paris, where he
found employment under Colonel Pauly, a German oflicer,
commissioned by Napoleon I. to invent a breech-loading
rifle. There he stayed from 1809 to 1814 It is well known
how, after his return to Prussia, he cstablished an iron facbo_ry,
and, devoting all his onorg{ to the pursuit of the objeet which
had been vainly attempted by his aris teacher, at length suc-
cceded in constructing the giindnadelgewehr. This was in 1836.
Four years later orders were given to arm the light regiments
of the Prussian infantry with his gun. Working steadily on
amid the honours and riches heaped upon him, he from time
to time presented his_country with new inventions, some of
which promise to add still greater lustre to his name.
Among these, the grenade rifle, to be shortly given to some
fusileer regiments, is mentioned as the most important. Its
physical aud moral effect upon the enemy is anticipated to
exceed everything hutherto achieved in this line. The ball,
weighing 88 prammes, is 63 millimetres long, hollow, and
filled with a charge of powder 2§ grammes in weight. On
striking, it explodes with the greatest certainty, and, lhs(}'»crs-
ing its fragments 3 ft. in every direction, is reputed to do as
much damage as three or four ordinary balls, and to create
as much dismay as would a dozen. The ingenuity displayed
in making a simple yet effective projectile is repeated in a
contrivance to weaken the rebound, necessarily strong in so
heavy a weapon. The ealibre of the new rifle is 21 milli-
metres.  Speaking of firearms, & few words may be bestowed
upon the rifled mortars devised by the Prussian Artillery
Commissioners. They are breech-loaders 64 ft. long, and can
be brought to an elevation of 75 degrees. It is asserted that,
hitting their mark with as much precision as the rifled
cannon, they are applicable in many cases where the latter
would be of no use. If the hopes of professional people are
fulfilled, their balls, flying over walls that would be impene-
trablo to rifled cannon, will prove incomsnrably more dan-
gerous encmics to fortresses than the old mortar with its
random shots, while when employed on coast defences they
will fall perpendicularly on the deck of a vessel the cui
sides of which mock attack.—Times.

“BUBULINAY

THE FORCIIAMBAULT WORKS, FRANCE.
(From our Paris Correspondent.)

Tur. Forchammbault Works are sitnate upon the Loire, 3 miles
from Nevers, and belong to Messrs. Boiguer-Rambourg and
Cw., who own also the coal pits at Commentry, unother
establishment at Montlugon, ore beds near De Bourges, blust
furnaces at Torteron, la Pique, &e.

At Forchumbaule are two distinct works, employing together
abont 2000 workmen. The first is the forge, which works up
pigs fromn tarious furndces belonging to the company. Here is
made the well-known *fer du Berry,” worked generally into
rails and merchant iron of moderate section. Iron for tin plates
was once made here, but not since the works at Imphy have
becn turned over to the Socié:é des Acieries Jackson.

The foundry, formerly the works of Messrs. Emile Martin
and Co., i8 now occupied in the construction of railway material,
turntables, crossings, railway wheels, axles, &ec. {Iecemly [
contract has been taken for the construction of 500 plattorm
wagons for the Lyons Railway, the frames of the wagons to be
whally of iron. rge numbers of projectiles are also made in
the foundry for the French artillery.

PATENT AGENTS.—The law of patents is a technical branch
of law upon which there is much to be learnt before any one
can feel surc of his ground. Many books have been written
upon the subject, and there are, and have been, many
gentlemen of very great ability who have devoted themselves
almost exclusively to this branch. It is a very important
branch, and one which requires much study and observation;
and yet any one may set up as a patent agent, without lﬁ’
license, certificate, or annms payment being required. He
may know nothing whatever of patent law, and may be
utterly unable to give an opinion as to whether a particular
invention is the proper subject of a patent; whether there
is or is mot *variance” between a provisional and complete
specification ; or whether there is or is not “ novelty” in a
certain invention: and yet he may take a set of chambers,
paint “ Patent Office,” or “ Bureau des Inventions,” on his
window, and undertake to pilot the first inventor who comes
that way. Of course, questions of great difficulty are in all
cases submitted to legal opinion. There is no requirement
whatever made of the patent agent, who sets up to undertake
the patent business of any onc who may come to him, while,
in the ease of a solicitor, who is consulted by his client as to
the best mode of disposing of his property, or as to his
chances of success in a suit or action, the test of an examina-
tion has been interposed, in order to ensure his knowing his
business, a fact which the client, being unlearned in the law,
has no opportunity of testing. It will, of course, be under-
stood that we are speaking in general terms, and without
reference to any individual instances; we are, of course,
aware that there are gentlemen of ition, of eminent
ability, and an intimate ncquaintance with patent law, who
carry on the business of patent agents. %o solicitor, in
addition to other requirements, has to take out a certificate,
and pay an annual tax, in the shape of certificate duty, which
he is told the State cannot afford to remit, and yet nothing
is required of the patent agent. We cannot sec why a so-
licitor should be taxed while a me.nt agent pays nothing,
and we would suggest for consideration whether a consider-
able amount of patent litigation might not be avoided if some
test were required, in order to ensure that no ono should
practise as a Eatcnt agent, without possessing a certain ac-
quaintance with the subject.—Solicitor’s Journal.

SuerrIELD.—Both at Shefficld and Rotherham, the men
engaged in the iron trade have received notice of a reduction
in wages, and it is understood that the proposal will not be
resisted. Most of the pudd]ing furnaces, both at the Atlas
and the Cyclops Works, are now 1n blast ; thero are, however,
considerable stocks. It is stated that large orders have been
received for springs and some other description of railway

matcrials.
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the interest on investments on the general account to 4841 5s. 8. ;
and the miscellaneous receigts to 548l 7s. 4d. ; making together
55451, 19s. 6d.; while the building fund fees and dividends had
realised 844/ 1s. 7d.; and the trust funds, 871L 15s. 5d.;
bringing up the gross receipts to 6761L 16s. 6d. In the same
period the disbursements, including the payments on account of
the arrears of the Minutes of Proceedings, had been 4850/ 8s.8d. ;
and for premiums under trust, 163/, 10s. 3d.; while there had
been invested on different accouats a sum of 1638!. 1s. 3d., in the
urchase of Reduced Three per Cent. Annuities. The cash
lances exceeded by 109 16s. 4d. the sums in hand at the
same date Jast year, making up the difference between the two
sides of the account, as presented in the foregoing analysis.

There had recently been transferred into the name of the
corporation of * The Institution of Civil Engineers,” in the bank
books, 2874, 158. Consols and 227!. 8s. Reduced Annuities,
being, as it was understood, the final sums payable out of the
estate of the tirst President, Thomas Telfordy,’ whose decease
occurred in September, 1834.

By the will of the late Mrs. Locke, the Institution was be-
queathed the well-known portrait by Sir Francis Grant (Presi-
dent of the Royal Academlgoof Mr. Joseph Locke, M.P. (Past-
President Inst. C.E.), and a sum of two thousand pounds, free
of legacy duty. The portrait had been received, and was placed
in the meeting-room ; and the amount of the other legacy would
be paid by the executors in due course.

he nominal value of the realised property belonging to, and
under the charge of, the Institution now consisted of: I.
General Funds, 12,845L 6s. 8d.; II. Building Fund, 42871 14s.
7d.; and 11L. Trust Funds, 12,1191. 15s. 11d. ; making, together
with the cash balances of 583L 0s. 10d., & total of 29,835L 18s.,
as against 26,7091 11s. 2d. at the date of the last report.

In conclusion, the Council stated that, in their opinion, and
they trusted also in that of the general body, the Institution
duriog the past session bad fairly fulfilled its obligations, had
been the means of imparting much valuable information, had
tended to stimulate the growth ot knowledge, and generally to
advance the status of the profession.

The thanks of the meetin); were unanimously accorded to the
President for his zealous efforts in the intorests of the Institu-
tion ; to the Vice-Presidents and the other Members and Asso-
ciates of Council, for their co-operation with the President,
and their constant attendance at the meetings; to Mr. Barlow,
for his paper on the Clifton Suspension Bridge; to Mr. Charles
Manby, Honorary Secretary, and to Mr. James Forrest, Secre-
tary, for the manner in which they had performed the duties of
their offices; as also to the Auditors of the Accounts and the
Scrutineers of the Ballot for their services.

The following gentlemen were elected to fill the several offices
on the Council for the ensuing year: Charles Hntton Gregory,
President; Joseph Cubitt, Thomas Elliot Harrison, Thomas
Hawksley, and Charles Viguoles, Vice-Presidents ; James Aber-
pethy, William Henry Barlow, John Frederic Bateman, Joseph
William Bazalgette, Nathanicl Beardmore, Frederick Joseph
Bramwell, James Brunlees, George Willonghby Hemans, John
Murray, and George Robert Stephenson, Members; and John
Horatio Lloyd and Captain Henry Whatley 'l_iyler, Associates.

The meeting was then adjourned until Tuesday, January
14th, 1868, when it was announced that the Monthly Ballot
for Members would take place, the President would deliver an
Inaugural Address, and, if time permitted, the discussion would
be resumed upon the Papers on ‘‘ The Victoria Bridge,” by Mr.
W. Wilson, and on * New Railways at Battersea, &c.,” Ly Mr.
C. D. Fox.

THE COBBLER MENDED.
To tue EpIToR oF ENGINEERING.
S1r,—The vencrable Mrs. Gamp, of the engineerin

rofession, commonly known as The Engineer, reviewed,
ast week, a cyclopedia known as Brande's Dictionary
of Literature, Science, and Art, recently published
in thrce octavo volumes by Messrs. Lon Your
carping contemporary objects that the scientific articles
in this work— which is intended for gencral perusal,
and has not been produced for the exclusive benefit
of cngineers—are written in too popular & s:‘yle, and do not
enter sufficiently into practical minutie of the technical
dry-as-dust order. On this head two opinions are obviousl
maintainable; and when elderly females aspire to be critical,
we have no reason to feel astonished if they should be weakly,
garrulous, and testy rather than severely just. If your con-
temporary had expended her toothless ire in shrill generalities,
there would be nothing further to say about the matter. But
unfortunately for her credit, she has, in a few instances, en-
tered into particulars, and has admimstered corrections which
are not merely erroneous, but absurb. Thusin the comments
on the article “ Screw Propeller,” cxocE;ion istaken to the ac-
curacy of the statcment there made that the plan o_f balanc-
ing the momentum of screw-cngines by counterweights was

introduced in 18563 by Mr. Bourne, inasmuch as “ the original | an

“ engine of the Comet, now in the Patent Museum, at South
« Kensington, has a balance-weight fitted between the spokes
« of the fly-wheel ; and this fact effectually disposes of Mr.
« Bourne's claim.” Here is a specimen of discriminating
criticism! Of course every apprentice boy among your
readers very well knows that many old single engines had
weights attached to the fly-wheel, not for the purpose and
not with the effect of balancing the momentum of the mov-
ing parts, from which, in these slow-goi.l.'lql engines, no incon-
venience was ever experienced, but for the more clementary
object of assisting the engino over the centre. In paddled
vessels propelled by a single engine it was long a common

ractice to introduce a heavy cast-iron float, which should be

orizontal when the engine was on the centre to carry the
erank over the dead point; and in the case of enfmqs with
fly-wheels the weights were laced on the fly-wheels with the
same object. But such weights, being placed at right angles
with the crank, neither did nor could counterbalance the
momentum, but, on the contrary, would aggravate the evil
during a certain portion of the stroke. To balance the mo-
mentum of an engine, the piston and its connexions must
move in one direction, while the counterweight moves in the
opposite direction. But in these old engines the piston and

counterweight moved in the same direction through certain
portions of the stroke. Your contemporary secms to
consider a weight to be a weight to whatever purpose
it may be applied, not seeing that it is as reasonable to argue
that counterweights to balance the momentum of the moving
parts were not novelties in 1853, because in old engines
counterweights were used for the wholly different function of
assisting the engine over the centre, as it would be to main-
tain the antiquity of counterweights because weights were
applied in old safety-valves to balance the pressuro of the
steam! Far better to stick to inarticulate abuse. Tho old
lady gets into a sad fog when she attempts to rectify such
imaginary errors as the one I havoe indicated, and the only
result of the effort is to let every smiling spectator see how
complete is her ignorance even of the alphabet of that en-
gineering knowledge of which she pretends to be the ex-

pounder.
I am, &ec.,
AN ENGINEER.

NEW SOUTH WALES AND METROPOLITAN
RAILWAYS.
To Tne EpiTor oF ENGINEERING.

S1r,—I observe in your last number a letter signed by

Mr. W. Bridges Adams, evidently intended to convey the im-
pression that he is entitled to some merit for the introduction
of the plan for controlling the radiation of the axle which has
been ugoyted in several carriages recently built for the New
South Wales Railway, and has also been applied to a lurﬁ
number of carriages now building at the works of the Ash-
bury Company for the Metropolitan Railway.
In his letter, Mr. Adams appears in the attitude of the
cat expounder of radiation, with “railway authorities” at
feet as his humble and tardy disciples.
As the same arrangement has been 1n use for a considerablé
time past on the Metropolitan Railway, the first carriage
having it being constructed from plans prepared in tge
officos of the company under my personal instructions and
supervision, I beg you will kindly allow me space for a few
words om tho subject.

I am aware that your columns can be much better em-
ployed than in affording space for controversics respecting
the claims of individuals for the merit of mechanical and other
contrivances.

In this instance, however, it scems to me necessary that I
should say something, lest silence might be construed as
ming to the statements and claims advanced by Mr.

I am quite at & loss to understand on what grounds Mr.

can claim as his plan the one in question. The general
arrangement, and certainly the essential principle, of the
contrivance has been in use for years past on railway rolling
stock in+this country, and, with all deference to Mr. Adams,
I am in a position to stato he has had nothing whatever to do
with its introduction on the carriages of ciﬁler tho Metro-
politan or the New South Wgles Railway. He has not been

consulted, and,eertainly Ko has not asisted, the slightest | .

degree, in the working out of the mechanical details; and, so
far as I am aware, he was ignorant that the plan was being
adopted until the drawings were completed, and the contriicts
let to the companies employed to construct the various Its of

carriages.

Although I believe I was the first to anly it to carriages
(probably owing to the Metropolitan Railway, being the only
line on which some such arrangement is needed, op account
of its specially long carriages and sharp curves), I do not
consider the contrivance involves any new principle. I claim
credit only for having worked out the mechanical details to
so simple and effective a form as to ehable the plan to be ap-
plied readily and cheaply to carriages, in nuc£ & manncr as
to ensure its working well without the ordinary lubrjcation
and attention which 18 required in Bissell’s radiating arrange.
ment in use under locomotives. . ‘ :

Nothing can surpass the exccllent manner in which Bis-
sell’s arrangement works. I believe I may be allowed to
speak with some de of authority on this ls)oint:, as the
whole of the locomotives working tho Metropolitan Railway
under my charge have his arrangement.

Although not & single inst: of « g” or binding of
the rubbing surfaces has occurred with these engines, I was
convinced that some modification would be required to enable
the same principle to be applied to carriages, because they
are liable at any time to be put away in sidings for weeks
together without receiving the special care and attention given
to locomotives.

It was evident that, under these circumstances, large rub-
bing surfaces would become rusted up, and liable to stick,
so prevent free action when again brought into use.
Accordingly, I determined to retain the arrangement of sus-

nsion-links at the ends of the bearing-springs which has

een so long in use, not only on the Metropolitan Railway,
but also on other lines, for permitting free lateral and radial
play without lubrication or any undue wear of bearing parts,
andv which had proved itself so efficient a plan for that pur-

poieread.ily allow that Mr. Adams did rccommend to me
several contrivances, but they appeared to me to be too
crude and unmechanical to be of any practical use. The
plan I ultimately adopted was certainly not one of them.

I was at a loss at tge time to understand why Mr. Adams
was taking such a loving interest in the well-being of the
rolling stock of the Metropolitan Railway, but afterwards
learned that he had patented the various contrivances which
he had recommended, but which were not adopted.

Mr. Adams has been at some pains so to express himself,
a8 to givo the impression that he had been consulted by me
regarding the principles of radiation, as well as its practical
application to individual cases. He says, for instance, ¢ Mr.

urnett furnished me with a tracing of the frame, in order
to apply to it the radial guide movement.” T admit the fact;
but Mr. Adams ought to have stated the whole truth, and

added that ¢ Mr. Burnett did so, not because he wanted my
advice or assistance, but in the same spirit that oneoften,
think, gives a strcot beggar a penny—to get rid of him.”
I have, I am sure, trespassed too much on your space, but
trust you will pardon me, as I promise not to trouble you
again on this subject.
I'am, Sir, your obedient Servant,
Roserr H. Burwerr,

CANCRINE ENGINEERING.
To THE EpITOR OF EXGINEERING.

Sie,—I am about to specify the material and pattern of
rails to be laid down upon a {on line of railway abroad. I
have not yet, however, fully deaﬁed what that material is to
be. Steel, I am told, is subject to attacks of worms, to
cerebral softening, and to pimples—something, at any rate,
which an eminent Irish authority from Ballycarron,
Kilkenny, and whose engineering genius was nurtured and
matured in a country smithy there for the repair of portable
engines and thrashing-machines, calls “molecular deteriora-
tion.” I, of course, allude to the well-known conductor of a
well-known journal whose dictum is petticoat law in our pro-
fession, and whose backward frogmeaivene&s does credit to
the whole Crustacean tribe. I am so much impressed with,
and convinced by, his mere ipse dizit that I shall not troubls
myself to ascertain what has been the experienco of Mr.
Ramsbottom, Mr. Fowler, Mr. Berkley, and a score of other
first-class engincers with steel rails. Has not all steel in all
times always shown a tendency to “molecular deterior-
ation” ?  Toledo blades and table cutlery, the steel jumpers
of the quarrymen, steel engine tyres, piano wire, and t .
forks? Or, if it has not yet done 80, is it not now time that it
should 7 And if not quite yet, will it not be by-and-by?

I nced not say that I shall not think of specifying steel,
nor wrought iron neither. The latter is, I understand,
favourably spoken of in certain quarters; but it is compara-
tively a new material, first produced (at least, by rolling)

y eighty years ago. It is a material of which engineers
have at present no certain knowledge, and is probably liable
to molecular mumbo jumbo, measles, or miscegenation. Cast
iron is undoubtedly preferable in eove waf, being at once
tougher, stronger, and more durable. l'ﬁut am inclined to
believo that iron in every form is more or less tainted with
the co ital sin of molecular deterioration, and that wood
or terra cotta would be every way safer and more lasting, as
well as cheaper. Belicving that there is no progress like
progressing backwards, I desire to obtain, ugh your
widely circulated journal, whatever information is l?li.{ ble
:: to the strength, wear, &c., of rails of either wood, stone, or

rTa cotta.

I am Sir, your obedient Servant,
) CaBAPAX CANCER, C.E.
Crustacean-chambers, E.C.

RECIPROCATING WATER-METERS.

To TuHE EDITOR QF EXGINEERING.

Ste,—The article on * Recipitafiag Watcr- Meters,” which
appeared in your journal of the GtifiHstant, took me greatly
by surprise. Myers’s metdr s, i) Heard, of, but knew very
little about ; to us, therofomsf idle, wag one of consider-

able interest. Personally we .
eell"talilnly hﬁd no intenti P Ity
which might arise uppn, the aubject ;.
last isauega letter bl;‘otl‘d Lgh h a8d Westminster Moter
Company, referring to the kbevo aiticle, and making rather
light of our meter by saying disparaging things of it, we fecl
bound, in self-defence, to reply to some of the statements
therein made, and hope, therefore, you will do us the favour
to insert the following in your next number. '

‘The writer of the letter in question assumesthat the article
referred to was written by an interested party, and has, in
consequence, made very copious extracts therefrom, which he
would fain have mado use of in an attempt at satire, but
which, in consequence of 'his ‘very meagre acquaintance with
our meter, must secem to those who know i:l‘%ctter to recoil
upon himself in a rather awkward manner ; we, however, beg
to say that in thoso conclusions he was mistaken, and refer
him to the foot-note appended by yourself to his letter, which
wo hope will bo deemed satisfactory.

Your correspondent raises certain objections to the meter
(Chadwick and Frost’s patent) manufactured by us, which
are as follows, viz., that our valve is a double valve, that it is
complicated, that it has four wearing surfaces, and is e
to a disadvantageous pressure of the water; further, that in
use it wears out of truth, and thus, as he alleges, the machine
ceascs to be a meter; and also that a little sand or mud
getting into the meter would make short work of the valves
and index. X

Now in comparing our valve with the ‘“affair’ shown 1n
Myers's meter, e think it cannot fairly be called complicated.
Let any one of your readers just look at the two meters, and
compare the paraphernalia, consisting of sheet rubber,
runners, springs, rollers, inclines, &c., ec ted with, or
forming part of, Myers's valve, employed to change the course
of the water, with tho simple fluid motive valve, occupying .
but little room, and of few parts, wherewith we effect the
same purpose with almost unerring certainty, and without
noise or concussion, and we believe he will be forced to the
conclusion that our valve cannot be considered complicated
in comparison with that employed by the London Company.

As to the alleged friction of the- surfaces, that is more
imaginary than real, not being by any means so serious a
matter as the writer appears to think. We have had some
experience in making these meters, and have learned to make
them work easily ; the water passes through them with but
little obstruction, and thus accumulated pressure in the valve
chamber is avoided. When speaking of the wear of theso
parts it should be recollected that the valve is at rest during
the greater part ‘of the time, and only put into motion
momentarily at the termination of each stroke of the main
piston, and also that the valve-ports or water-ways are so

) \w}ak .to complain, and
WP 10 gy controversy
ut observing in your
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formed that only a very short move of the valve is n

to reverso the action of tho meter, and therefore the wear of
these parts is in reality very little. Should any such wear as
is spoken of ever tako place, it is amply provided for by the
valve pistons being made of such a form and substance as to
yield and adapt themselves by the fluid pressure acting upon
them to any such slight alterations which may take place in
the wear of the valve faces, and experience has practically de-
monstrated that nothing more is needed.

Mud and sand in water-meters are objectionable enough,
of which fact we are fully aware, and have made provision in
the shape of a copper strainer and dirt-box, formed insido the
meter, to keep such out as far as possible. Should, however,
dirt at times get into the meter, it does not necessarily affect
the valve, which is so accurately fitted together as to prevent
the dirt ever getting between its faces; and su};_pose occa-
sionally a littfo to lodge upon the uncovered faces, it is
simply pushed off by the valve when in motion; and as to
the index, that is placed outside the meter, only two of the
coarser wheels of the motion being exposed to the water, and
which are not thercby injuriously affected.

It is a fact worth knowing that our mcters are capable of
going on in constant and regular use for two or three years,
and frequently four and five years, without having a screw
unloosed, or needing the slightest attention whatever ; this,
we think, proves their certainty of action and very small
liability to derangement in ordinary wear. Only last week
we examined a meter-valve which, up to a fortnight back,
had been in continual use for nine years, and the wear in the
central part of which (containing two faces) was so slight as
to be imperceptible by ordinary measurement; in fact, after
renewing the leathers, it was practically as good for servioe
as the first day it left our hands, and is now at work again as
before.

The writer objects to the works of our meter being enclosed
in the water. e take a different view, and claim that as an
advantage, and we think that mechanical men will see, that
this overcome many difficulties; for instance, attention in
lubrication and packing is thus avoided, and all objectionable
lcakages from the piston-rod -box are obviated (the
pressure being ou both sides), whereas in Myers’s meter we
suppose the rollers, rubbing surfaces, slides, &c., will require
oilin prett{oﬁcquentl and copiously, or somebody would
soon know about it, and occasionally the piston-rod atuﬂing-
box will require re-packing. These may seem little maters in
a single meter, but when they are hundreds at work, and
these widely apart, asin country districts, the matter assumes
a more scrious expensive aspect. For our meters
overcoming these great objections, which are admitted by
practical men to be such, we claim a decided advantage over
all other positive measuring-meters.

Having explained how our meter would be affected when
dirt is brought in contact with its wotlr.in;gl mx, we should now
like to inquire how Myers’s meter woul under the same
conditions. Supposing a little dirt to get under the rubber-
valve, as is liabYe, at the corners and ends in icular, we
imagine it will not readily get out again, and then what will
become of the rubber-valve when the rolling machinery comes
upon it? We rather think it will soon be something the
worse for it.

Again, wo think it will be readily seen that, under a high
pressure, the india-rubber valve will be very liable to stretch
and elongate, quently becoming thi beneath the
foot of the rollers; leakage will be very likely, or to prevent
which the rollers or runner must be held down so tightly as
would cause the friction and wear and tear to be very great,
and jeopardise its action lltoﬁ:;her.

Respecting the mode of changing the valve, vis., by the
use of springs and weights, such certainly are the oldest ex-
pedients with which we are-acquainted for effecting such a
P . Valves of that sort will not do now-a-days; neither
rubber, weights, or springs are needed, as is praetically
proved by such numbers of our meters in use without them.

The last comparison made by your correspondent, viz., of
price, being one quite off tho subject in question, as well as
1ncorrect, we pass over without any comment. We have no
desire to say all we could say condemnatory of Myer's meter,
time and experience will best show up its mgrits and defects ;
as yet it can scarcely be said to have been tried. Of our own
we arc enabled to speak more positively, it having been in
successful use so iong in various parts of the world, and not-
withstanding all the fancied objections raised by your corre-
spondent, it 1s, we conscicntiously believe, the most mechanical
and efficient instrument of its kind in use,

Your journal is widely read by the mechanical publie, in
whose hands we will now leave the matter, being willing to
abide their decision.

As we have no desire to enter into any controversy with
the above company, and shall object to do so, we hope this
will end the matter.

Apologising for occupying so much of your valuable space,

¢ are, Sir, yours respectfully,
(For The Manchester Water-Meter Company, Limited),
HEerBERT FROST, JUN.
Tipping-street, Ardwick, Manchester, Dec. 17, 1867.

Tur CLEVERLAND IRoN TraDE.—The make of pig in the
Cleveland district in November is computed at 82,667 tons, as
compared with 79,468 tons in October, showing an increase
in November of 3199 tons. The makers’ stocks, at the close
of November, were computed at 74,100 tons, as compared
with 74,419 tons at the close of October, showing a dccrease
of 319 tons during November. Foreign shipments have been
alittle more brisk of late. The reduction of wages in the
manufactured iron trade has been pretty gencrally aceepted
without dispute; the trade at present shows no improvement,
and no rail orders of any magnitude are anticipated until the
spring.

PTnﬁan's ¥ LiverroorL.—A |Liverpool tramway com-

ra.ny is sceking for powers to lay down no fewer than twelve
ines of tramway in Liverpool and the ncighbourhood. The
lines, if carried out, will extend "altogether over between
twenty-five and thirty miles.

DRAUGHTSWOMEN.
To THE EpITOR OF ENGINEERING.

Sie,—Will you permit me to offer a few words on the
letter signed “J. J. Birckel,” contained in your last issue ?

In reference to the employment of women in makin
tracings, I quite agree with your own editorial remarks, an
from experience can endorse the statement,  that they work
with superior accuracy and industry, as compared with the
well-known class of apprentices,” &c.

Mr. Birckel does not bring forward any valid arguments
in support of his views, :mf I can only account for his ob-
jection on tho ground that he is deirous of obtaining the
situation of tracer to somo cstablishment, and thus feels him-
self much aggrieved. It is a well-known fact to most
draughtsmen that tracing is a great bugbear in all drawing-
oftices, and is invariably done with a grudge.

His views as to tho educational influences of tracing are,
to say the least, very much overdrawn.

In referenco to the wooden partitions in the office, which
were the cause of such an awful picture rising before Mr.
Birckel's eyes, your own corroupond‘:mt who wrote the article
in question was in error, and he will, I doubt, not explain the
matter, so that this horrid vision shall cease from troubling
our nervous friend.

To the falsc and calumnious charges upon the character of
Mr. Dubs, with which the letter is so freely interspersed,
even in its modified form, I think it is unnecessary for me to
enter. Mr. Dubs is well known in the engineering world as
an upright and honourable man ; therefore, such charges can
only recoil upon the head of his detractor. I think, Sir, I
only express the opinion of all right-minded and honourable
men when I say Smt such language as contained in Mr.
Birckel’s letter merits only their scorn and execration, and
which I doubt not it will receive at their hands.

Hoping that you will give insertion to these few remarks
in your next number, if possible,

I remain, Sir, yours respectfully,

Glasgow, December 16, 1867. AN ENGLISHMAX.

P.S.—I enclose you my card.

To tuE EDp1TOR OF ENGINEERING. .

81R,—One paragraph in Mr. Birckel’s letter of the 13th
inst. I feel bound to take notice of. He boldly declares that
Mr. Dubs is jealous, lest his Young men should learn too
much. I have no hesitation in saying that there is not the
alightest foundation for such a statement. I have served
under Mr. Dubs for many years, and gratefully acknowledgo
the interest he has invarably shown in my progress, and
others in a similar position, I have no doubt, hold the same
opinions. Mr. B.is as far from the truth as anything can
possibly be; and nothing gives Mr. Dubs greater pleasure
than to see his young men get on well and 1mprove in pro-
fessional knowledge.

Re|
on which these are used in the Glasgow Locomotive Works
;e:xdem it necessary that a very large number of them should

The making of these is at all times an irksome duty,
which no one knows better than Mr. Birckel himself; and
the apprentices feel grateful to Mr. Dubs that, by the em-
ployment of girls, he has relioved them of at least part of
this, and thus helped them to get other work which will im-
prove their knowledge far better than tracing.

The unwarrantable attack on Mr. Dubs’s private character
I rm by, considering the party who made it too contempt-
ible for further notice. I may add, that it is difficult to ac-
count for its insertion in such a paper as ENGINBERING.

I remain, Sir, yours mpectful‘la,
30, Camden-street, Glasg A. W. Gorpox.

ow.

“A NOVEL MODE OF ADVERTISING TOOLS.”
To Tur EpITOR OF ENGINEERING.
Sir,—Your oorr;;pondcnt, 8. R., in his communication en-
titled “A Novel Mode of Advertising Tools,” published in
our edition of November 15, has made suggestions for which
o should apologise, if he has any regard for that * justice” he
invokes.

Although ho forbears to mention names, no one who has
read the articles to which he refers can doubt but that his
insinuations are levelled at our house.

We know you will be gratified to havo our authority for
saying we no knowledge whatever of the articles referred
to, until we eaw them in several papers, which our friends
abroad had the kindness to send us.

Our agent has never paid for them, because such payments
have never appeared in his accounts ; and he has not promised
to pay for them, because he has never incurred any expense
whatever without our ex&reu authority,and this subject he has
never mentioned ; and, finally, he did not write them, because
sucha ure would neither have been with our authorisa-
tion nor in accordance with his own ideas of propricty. Infact,
8o far aswe are concerned, the insinuations of S. R. are without
foundation, and we have cvery reason to suppose the articles
gq:)hhshed by “Own Correspondent” were written in good

ai

. From our lmowledg;bf British enginecrs, we believe there
is not one who has * his head screwed on the right way,” but
will be pained at such outrageous imputations as those we
have commented upon. (ours truly,
‘Wu. SELLERS AND Co.
Philadelphia, U.S., Nov. 25, 1867.

ENGINEERING CONSTABLES.—The backslums of Westmin-
ster are notoriously infected with Fenianism, we are therefore
pleased to find that the engineers, solicitors, and parliamen-
tary agents of that district have turned out in force in answer
to the call of the magistrates for special constables. Several
hundred pairs of sharp eyes will be kept skinned, and plenty of
truncheons will be at hand, and as the ““ boys” are accustomed
to act together, we doubt not they will be * eyc-witncsses” of
any “shindy” in that neighbourhood.

garding what Mr. Birckel s about tracings, the scale | gird

TELEGRAPHS IN ITALY.

(From our Milan Correspondent.)

In 1865, the total length of telegraphs in Italy was 13,986
kilometres, using 28,185 kilometres of wires, exclusive of 3013
kilometres belonging to railway companies.

The telegraphic stations belonging to the Government were
478, using 899 instruments, of which 8 were Hughe’s, 470
Morse instruments, 18 Wheatstone’s system, and 3 on Bréguet's
system, worked ty 33,670 alvanic batteries.

The telegraphic stations belonging to the railway companies
were 185 in number.

The charge for messages not exceeding twenty words, sent
to a distunce of 100 kilometres, is 1.20 francs. Beyond this
distance, to any part of the kingdom, 2.40 francs is charged.

The total number of es received and transmitted
during 1865 was 4,233,671, ot which 942,087 were on Govern-
ment service, 293,115 on service connected with the tele-
graphic administration, 2,294,656 Privane telegrams throughout
the kingdom, 703,870 internati dispatches, including those
passing through Italy.

The receipts on inland telegrams was 3,472,688f. 06¢c.
(138,908L.), and on international dispatches to 719,329f. 72¢.
328,7731.). The total length of telegraphic lines, to the 1st

anuary, 1866, throughout the whole kingdom, including the
Venetian provinces, was 15,513 kilometres, using 34,083 kilo-
metres of wires, not including 6076 kil res belonging to
railway companies. The number of telegraph stations be-
longing to the State was 499, using 944 instruments; those of
the raillway companies were 320 in number.

JoINT SToCK MISMANAGEMENT.—A singular illustration
of the results of joint-stock mi ment is furnished in
the fact that consignments of coal are actually being made
from Sydney to Singapore, while the Labuan collieries, which
are only three days distant from Singapore, and contain an
inexhaustible quantity of a superior kind, besides possessing
facilities for cheap labour, have been unable to return a shil-
ling to their shareholders, and are now, with the assistance
of the Court of Chancery, thrown .into hopeless insolvency
after expending about a million of capital.

GOVERNMENT PURCHASES.—According to a parliamentary
return just issued it appears that a sum of 88,638!. was paid
in the two years 1865 and 1868 by the Department of tho
Secretary of State for India for *cables, anchors, and moor-
ing chains.” ?pended to this statement is the following
admission ;—“ No contracts, specifications, or schedules of
prices regarding such supplies are in existence, and public
competition was not invited.”

Lorpox AND NoRTH-WESTERN RAILWAY.—This company
has been making good progress, of late, with a great bridgo
over the Mersey at Runcorn. The sixth and last of the great

irders will soon be placed, and traffic is expected to be com-
menced over the bridge in June.

CoATBRIDGE TRADE REPORT.—The improvement in the
malleable iron trade continues, and a more hopefal feeling has
prevailed during the past fortnight than at any time this year.
Some of the principal firms are very busy. The ship-plate
manufacturers have all at once become very actively employed.
In one instance, the men have been * double-shifted” during
the past week, and the orders on hand for long heavy angle-
iron will keep them fully employed for some time. At Mossend
there is & brisk demand for “ bulltear” and heavy ship iron for
the Clyde yards. At Motherwell Ironworks notice of a reduc-
tion of wages was said to have been issued; but from inquiries
which have been made it seems that such is not the case. Rail
and nailrod iron has not been in great demand of late; and at
the establishments chiefly employed in the manufacture of
those materials the bands are still but partially employed.
Buyers everywhere show a decided indisposition to enter into
contracts for future delivery, as all apparently wait for a reduc-
tion in prices. Stocks are li%ht, howerer ; 80 that, when a re-
vival does occur in those branches, it must be very decided. In
the casting and engineering branches a slight improvement is
spoken of. In some instances, employers who were slack a
month ago are now tolerably well off for orders. At the various
boiler-works business has seldom been so slack as at the present
moment, not more than half the usual amount of work being
done; and the number of ‘‘tramps” is increasing. Messrs.
Russell, at Motherwell Ironworks, are somewhat better off for
orders; but even there slackness is felt. Trade ia the district
about Uddingstone is also in a very indifferent state; but, un-
doubtedly, more business is being done in that locality than
there was a fortnight ago. The reports from the Tubeworks
are better, and at tEe Coatbridge Tinworks (Limited) all hands
are fully employed. With respect to the oil trade, there are
sigus of improvement. In the course of the last week, a num-
ber of the retorts at the Nackerty Works, which have been out
for nearly a twelvemonth, were * fired up,” and it is said that
they will be in full operation during the coming year. The
additional railway dation just opened up in that dis-
trict by the Caledonian Company will give them every conve-
nience in forwarding their produce to the Clyde. In some of
the minor metal branches inore is being done; but, generally
speaking, slackness is yet felt, and a considerable number of
tradesmen still remain idle. The price of pig iron remains
pretty firm; and as" the farnaces ¢ blown out” last year at
Gartsherrie, Summerlee, Langloan, Carnbroe, Calder, Calder-
bank, Chapelhall, Omoa, und Cultness are being repaired, it is
evident that a revival in trade is anticipated. The coal trade
continues very dull, and the number of workmen partially em-
ployed is increasing. Stocks are accumulating at the sale-pits;
and some of. the masters have lately given notice to their men
that the works could not be continued guing, unless they con-
sented to work at the prices which existed previous to the last
advance. In some instances the men have consented to do this;
in others they have turned out on strike. The ironmasters
are now getting the coal-fields more into their own hands; con-
sequently, the demand on the sale-pits are not so heavy as in
past years. The Lanarkshire miners have become notorious for
the frequency of the struggles which have taken place between
them and their employers.
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A PROPOSED SUBWAY

To TaE EpITOR OF ENGINEERING.

S1r,—Without making any reference to the plan protoeed
by Mr. Petor Barlow for constructing and working a subway
under the Thames from Tower-hill to Pickle Herring-strect,
I may be E:rmitwd to state that there can be no dougt what-
ever but that a subway for passengers and in the above
position, if cheaply constructed, and expeditiously and effi-
ciontly worked, would prove a great public advantage, and also
hﬁhlx remunerative to the promoters. I beg to propose the
following plan, to be worked partly by gravity and partly by
atmospheric power :

The station on the north side of the river would be placed
near the north-west corner of Trinity-square, and in con-
nexion with the proposed station of the Underground Rail-
way ; and the station on the south side would be at Tooley-
street. The station on the north side of the river would
some 30 or 40 ft. higher than the station on the south side,
and it is therefore probable that the momentum acquired in
descending from the higher station on the north would land
the train at the lower station on the south side of the Thames.

The return train from Tooley-street to the City would run
down the descending gradient, and run some distance up the
ascending gradient on the 0£];osite side, and before the train
came to a stand, the atmospheric apparatus would be set in
motion to extract the air from the gont of the train, and the
a::txlg)spheﬁc pressure behind the train would propel it to the
station,

The a%g]ication of mechanical power will in this case re-

uiro to be exerted only over little more than one-third of
the length of the line every alternate trip.

* _If a centrifugal fan were used for the purpose of extracting
the air from the tunnel, the very high velocity at which the
fan has to be driven would be vory inconvenient where the
power is intermittent; but the fan which I have patented
(Figs. 1 and 2) acts tangentially, and the motion would be
slow and well adapted to the proposed case. The engine
gould be employed for other purposes when not driving the

fan.
Yours very truly,
11, Cowley-street, Westminster, ALEX. DovLL
December 12, 1867.

THOMSON’S IMPROVED STEAM-BOILER.

TrE notice which we gave in ENGINEERING, three weeks
ago of Mr. R. W. Thomson’s new locomotive for common
roads concluded by simply making incidental mention of
another !gocin.hty ides the vulcanised india-rubber tyres
possessed by the engine in question: we mentioned that it
was fitted with one of Thomson’s patent vertical boilers. As
we are now able to place bofore our readers an engraving of
a vertical section of the “ pot” boiler, by which name it is
already popularly designated and known, we may take the
opportunity of saying a few words regarding the thing
i

tself.
Takiniit for granted that the vertical form of boiler is the
one which most commends itself, when one of the smaller
class of steam-boilers is wanted, on account of the great
economy of space which is possible from its use, the cheap-
ncss of first cost, &c., we need not stay to refer to the various
disadvantages—such as small heating-surface, tendency to
prime, liability to burn and crack, &c.—which attend the use
of many of the vertical boilers hitherto devised, and more or
less extensively adopted, but pass on to speak of what seem
to be good features in the construction of the boiler recently
invented and patented by Mr. R. W. Thomson, C.E., Edin-

buﬁh.

e annexcd engraving is a sectional view, in which all
the eoj)ecm]]y meritorious points of construction may be ob-
served. The “pot,” or ?horicnl generator, is placed so as
to recoivo the full blast of the flames, which, actually blow-
ing directly on it, impinge with t force on its lower sur-
face, and then, without losing their velocity, are deflected
against the sides of the furnace. annular space is
80 narrow and contracted that the flames and heated gases
are necessarily made to pass through it in a thin film, and
brought into actual contact both with the sides of the firebox
and the surface of the spherical generator. They are thus
cnabled and compelled to give up to the heating surfaces
most of the heat which they possess, and by the time the hot
gases reach the tube-plate they have cooled down so
much that they cannot burn it. 'Izhe shape and position of
the steam-generator aro admirably fitted for receiving and

transmitting to the water within the full effect of the fire
without, while, at the same time, there is left for the tube-
plate and tubes only a moderate amount of work to do.

The rapid circulation of water over the internal surface,
and the quick rush of flame and hot gases over the external
surfaces of a stcam boiler, are alike essential and important
for the rapid generation of steam. The inventor of the
“ pot” boiler olaunln’l for his iﬁr:ntion that no coating or ln{:rt
of steam can possibly accumulate or auﬁnta upon or
the internal surface {)f the boiler, and t
of soot ug:)n tho exterior of the boiler—which is not much
less pre{u icial than an internal coating of steam—is equally
impossible. He believes that the generator presents itself to
the action of the firc under the very best conditions for doin
the maximum of work with the minimum injury to itself.

The lower part of the sphere is close to the burning fuel, and
is thereforo most favourably sitnated for receiving both
the immense heat which radiates from tho burning fuel and
the direct impact of the flames. Neither soot nor ash can
settle on the exterior of the generator, to diminish the heat-
ing action, whilo internally the water rushes round with such
a velocity that the steamis cleared away as quickly as it is
generated. The spherical form gives to the boiler the test
possiblo amount of strength; stays can, therefore, is-
pensed with. The whirling of the water in the steam-gene-
rator effectually prevents the settlement of mud or any other
sediment within it. All such solid matter which the water
may originally hold in suspension is tossed-out of the gene-
rator, and finds a resting-place only in the water-space below
the level of the firebars, from whence it can be removed,
from time to time, through hand mud-holes. It has been
found, from actual trials, that the lower surface of the gene-
rator maintains a cleaner surface, intcrnally and externally,

t an accumulation.

UNDER THE THAMES.

than any other of the boiler, and, therefore, it is not
only in the highest degree efficient as a steam-generating
surface, but is exempt from all risk of burning. .

One t obstacle to the use of the old kinds of vertical
boilers is the difficulty of clearing out the hard deposits of
carbonate of lime, common salt, or other mineral matters
which may be held in s jon mechanically or in actual
solution. In Thomson’s “pot” boiler the facilities offered
in this respect seem to leave nothing to be desired. The
opening of the manhole exposes to ,view the whole in-
terior of the tubes, tube-plates, and oex}tra.l generator. 'gzy
can all be seen, and cleaned, and repaired without any diffi-
culty, and without pulling any Fm of the boiler to pieces.
Such persons as generate steam from water containing either
dissolved or suspended mineral substances will fully realise
the importance of this facility. .

For working ships’ winches, or for evaporating salt water
for the use of tho crew and passengers, Thomson’s patent

boiler seems to several advantages. It has the

ood points of tubular hoilers, without posaeumi many of
flmir soul:dmtnges. It has the simplicity, durability, and
facility for cleaning out and repairing of bulky boilers without
tubes, while, at the same time, it occupies less room, and
raises more steam, than the very best tubular boilers—surface
for surfaco—whether those boilers are vertical or of the ordi-
nary locomotive shape.
he * pot” boiler employed on the road-steamer elsewhere
descril hes a diameter of 2ft. 6in., by 6 ft. lngh; the
total heating surface is 40 ft.; and the area of the firegrate
is 3.14ft. . Thomson states that carefully conducted com-
parative experiments show that, with a given quantity of
coal, the “pot” boiler evaporates 24 or 25 per cent. more
water than the ordinary vertical tubular boiler, and from 11
to 13 per cent. more than the horisontal tubular boiler. We
anticipate that many persons who wish a small boiler will
bo glad, when these dull times away, to make practical
acquaintanco with the « pot” boiler invented by Mr. n.

ROAD ROLLERS.
To TEE EpITOR OP EXGINEERING.

Ste,—May I claim a small space in your valuable and
wide-spread journal on the above subject ?

There is not the least doubt but that a roller of some sort
is advantageous in quickly bringing a newli formed roadway
into a and solid shape, especially so when that roadway
is formed of hard granite.

There seems lately to have been a mania for steam-rollers.
Now, Sir, I wish to ask whether a steam-roller is really better
than a horse one. There is the greater outlay in the first
instance, and it must cost more to keep it in repair, even
supposing the working cost to be about the same.

uld you tell me, or any of your correspondents, what
the average working cost is of the roller used at Westminster ?
1 hear it 1s about 6 tons weight, and drawn by four horses.
In Paris, I believe, horse and steam rollers are used. Ishould
be for the like information with regard to the
difference 1 the cost of working those.

Is there not a danger from these heavy steam-rollers of
destroying a great percentage of the stones ?  Mesars. More-
land’s, for instance, 26 tons weiﬁ?t, surely that is too heavy.
I cannot help thinking that a light roller taken over the road
six times is better than a heavy one taken over once.

The subject is before the vestry Iam connected with, and I
feel sure the horse roller is in favour. - Certain it is that
something is needed in the metropolis for consolidating the
roadways, as it is most trying both to horses and carriage

springs.
PA l%:tle information on the subject will, I foel sure, not be
wasted, and will be of much service to,

ours, &c.,
80, Hemingford-road, N., ASSISTANT SURVEYOR.
Dec. 9, 1867.

SoutH YorksHIRE.—The men at Milton and Elsccar have
received notice from Messrs. Dawes of a reduction of wages to
the extent of 10 per cent., to commence from the 21st inst.
It is believed that this reduction will be acceeded to. About
an average to! o of steam coal is beini‘i;;)rwnded to Lanca-
shire by the Manchester, Sheffield, and Lincolnshire Railway.
The demand for steam qualities is quict, and at several of the
collieries stacking is taking place.
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more than another. I did suppose from Mr. Watt’s previous
letters, that he dissented altogether from the soundness o

objections, is 1t worth while to display so much heat respect-
ing discrepant accounts of some point of detailin a particular
vessel, nns::hich can in no way affect the main issue which-
soever account is the correct one? Why strain at the gnat
after having swallowed the camel ? and, above all, why strain
with 80 mueh vituperation? No doubt people, when beaten
in controversy, generally loso their tempers, and in this phe-
nomenon of human frailty I am willing to find extenuation
of the rude language in which Mr. Watt has indulged, and
upon which you have animadverted. But strong words are
only poor substitutes for strong reasons; and if in cooler

projections on the south to be set back so as to give a greater

f | width of channel where required.
the monitor system. But if he has abandoned all his other |

All I say as to the proposed improvements inside the har-
bour is, do not encroach on your tidal space, as you will want
it all to scour the bar. .

I am, Qir, your obedient Servant,

THE ELECTRICAL ANTI-INCRUSTATOR.
To THE EDITOR OF ENGINRERING.

81e,—Your correspondent of last week, “ H. P.,” is some-
what “behind time,” it would seem, in questioning the
exist of electrical tension in a boiler supplied with

moments Mr. Watt should drift towards the ion at
which I have arrived, tbat the testimony of a design raked
out of the Navy Office affords no warrant whatever for con-
tradicting the statement of its author—not that there was
no such plan, but that it was not literally followed—that the
wilful concealments alleged to have been practised in this
country are wholly imaginary, the fact being that a duplicate
of Mr. Watt’s illustrative di was published and com-
mented upon in this country long before Mr. Watt favoured
us with his present elucidations, and that after all the poi.nt
in dispute is of very subordinate importance, and can in no
wise affect our estimate of the value of the monitor system—
I am at a loss to conjecture wherein can be found the justi-
fication of such choice ph as “ persistent misrepresent,
tions,” ““disreputable deceptions,” and others of a fike kind,
which Mr. Watt has drawn from the most fiery depths of his
indignation? The truth, I take it, is that these tall heroics
are merely the language of a farce that is being played out
it:lfou.r pages. Encsson and Mr. Isherwood I am told have
en out; and it is said that Mr. Watt, of Washington City
~—whose existence in the flesh I neither deny nor assert—is
virtually only a nominis umbra, through which Mr. Isher-
wood may mere conveniently direct his shafts against his
opponent. Hence the animus displayed, and which may
have some spring far removed from the intrinsic qualities of
the monitor system. But are we here in En%hnd, who have
nothing to do with such feuds, to suffer ourselves to be drawn
into them on the inducements of 8 mock controversy raised
on a fictitious issue? Mr. Isherwood’s name is well known
among us. and any opinion or statement coming from him is
sure to meet with courteous attention in this country. But
to earn this respect it must come to us at first hand, and
must conocern itself only with those technieal considerations
which his own talent and candour may indicate as tial
I am, &ec.,

JorN BOURNE.
London, December 16, 1867.

ABERDEEN HARBOUR.

To THE EDITOR OF ENGINEERING.

81r,—Having observed your notice of the works proposed
for the improvement of Aberdeen harbour, in the last
number of “ ENeINEERING,” I beg to send you the following
remarks on the proposed works.

I consider the object sought to be'the widening and
deepening of the entrance, and the protection of the harbour
from the easterly swell.

1t is pro; to extend the north pier, and construct a
breakwater on the south side, to the seaward of the present
one. The present width of the channel is about 540 ft.
opposite the present breakwater, and 330ft. opposite the
south pier. e terminus of the proposed breakwater is
about 1050 ft. east of the extended north pier, and about
660 ft. south of the line of its direction.

Now, as it is proposed to remove the ix:sent breakwater
and south pier, 1t appears to me, that the harbour by having
about two-thirds greater width of entrance, a much heavier
easterly sea will roll in than at present, and which swell will
be greatly augmented by the proposed increased depth of

water.

The swell at present uently prevents the dock-gates
being shut. By Em propgzg works, a still greater swollg;ny
be expected against the gates.

I think the new breakwater will afford little or no protec-
tion from north-easterly secas, from its being placed so far to
the seaward; the seas from this direction wall roll into the
harbour, when unprotected by the present inner works.

1t is proposed to dredge av:ﬁ the shoal inside the south
breakwater, which I believe will bo a waste of money. My
views coincide with those of Smeaton, who said that “his
s:‘opoaed north pier at Aberdeen would not stop the continual

of the matter coastwise from the north, but after the | -

Dback of the pier is filled with sand, &c., it will then go round
the pier-head ;” but he hoped “ that it would get round the
point of Girdle Ness without gotting into the harbour’s
moﬁth.” b; hy posed break

objection to the pro water is that,
hm%lm to the seaward of the extremity of the north pier,
it will intercept this drift in its me round Girdle &eu
Point to a much greater extent is done by the present
breakwater, which is not outside the line of the present
north pier; and on the removal of the works on the south
lidg :ilem waves ul:] on-s}l;zrelgales ll:;nll bring it up the harbour,
an it it where t| ose their transporting power from
the inc‘;::ed shelter inm)('le, where it will remain gfl removed
by the scour of the ebb tide, or by artificial means.

There is also the danger that a north-cast gale after the
continuance of fine weather will draw down 519 ight por-
tions of the sand and gravel from the more portion
of this beach on to the bar—an action similar to that which
forms the remarkably shaped indent in the beach behind the

present breakwater.
Instead of the proposed breakwater, I would suggest that
the extended n pier bp carried, say, 100 ft. to the south,

not only for the purpose of sheltering the harbour, but also
for concentrating the power of the ebb before ing the
bar. This increased shelter on the north would allow the

Baker's anti-incrustator. If “H.P.” had been wise, and
had taken the trouble to make himself acquainted with all
that has been published on this subject before he launched
into criticism, ie would have been aware that repeated ex-
periments have incontestably established that a difference
of electrical potential exists between Baker’s star and the
plates of a boiler, when steam is issuing, or, as he terms it,
that ¢ that the metallic star does draw-electricity from the
steam,” and that the intensity of this electricity increases
with the increased pressure in the boiler.

In attacking Mr. Sabine’s thcory, which he asserts to
“rest but on a slender foundation,” *“ H.P.” does not seem
to be quite clear as to what his theory really is. The “slen-
der foundation” in question happens to form no part of the
“ foundation” at all; it consists, your correspondent says, in
the remark that ¢ the application of this aanratus converts
a boiler into an hydro-clectrical machine,’* whereas, the
electricity being once admitted to exist, its source is quite
immaterial to the theory. The actions of Armstrong’s
machine and the one which is formed of a boiler by the ap-
plication of the anti-incrustator may be different. Faraday
gave a theory for the former which has been unhesitatingly
accepted by scientific men. This theory is that the minute
aqueous particles produced by the partial condensation of the
steam rubbing against the wocn}:): lining of the nozales,
become electrified. No one, Sir, can have a greater reverence
for the august name of Faraday than I have; but Farada
was human, and, however improbable it may be, it is sti
well within the limits of possibility that even he may
have been mistaken. Let us see what takes place in the
nozzles of Armstrong’s machine when the steam is issuing
from them against the conductor. First of all, the steam
is partially condensed, b e les have a tem-
perature lower than that of boiling water, and their in-
teriors become covered with a film of water. Then, the
minute particles of water which follow rub against this film,
and not against the wooden lining at all. So that, in truth,
the friction is not that of water against wood, but of water
against water. Now that wood as a lining should have been
found to give better results than metal I take to be a
simple phenomenon of conduction, wood being a tolerable
insulator.

But all this, be it as it may, is no “ foundation” whatever,
not even a ‘““slender foundation,” for any theory which has
been started, to account for the removal of the incrustration,
as your correspondent, “H. P.’”” thinks. The question
simply is this, ¢ Given an electrical tension in the boiler, how
can this produce the observed effects?” In weiﬁshing the
two principal theorics against each other, I am sed to
doubt the correctness of that which originated with Mr.
Sabine, and to adhere to that of the decomposition of water
underneath the incrustation. The objecti ised by Mr.
Sabine to this theory is that “ the quantity of electricity de-
veloped being very little, and the decomposing surface
very large, the current in each point may a8
infinitely small.” Now, against this, I would suggest the
possibility of time replacing intensity. Suppose, for example,
a current of a certain strength to be abﬂs, in ome hour, to
develop hydro%en gas sufficient to blow off the incrustration,
would the result not be effectively the same, had the current
only the one-thousandth part of this intensity, but lasted a
thousand hours? I think it would.

But we are at present groping in the dark, because the
experiments upon the way in which the electricity acts are
too few and unsatisfactory to be taken as the basis of an
u.r%u.ment. I therefore hope that, instead of letter-writin,
and further ulation, we proceed to make a few weﬁs
experiments, but not quite those suggested by « H. P.”

ours truly,
December 17, 1867. X.X. X.

To THE EpITOR OF ENGINEERING.

818,—I read in your issue of the 6th instant the very able
and interesting letter of Mr. Robert Sabine respecting the
“ Electrical Anti-incrustator,” another of those discoveries or
inventions which, like the Injector, rises by their practical
results taking place before any theory has been educed of how
these results should or could occur. Probably many other
discoveries will be made contingent with inquiries into this
blematical ph of the anti-i tator; and if a
Tittle indulgence be permitted your correspondents, these re-
sults may be facilitated. Viewing the og).eration of this useful
instrument somewhat differently to Mr. Sabine, will you please
to permit a statement of these views ?
fully accept his idea that “the application of this ap-
¢ paratus effectually converts a boiler into an hydro-electrical
“ machine,” the steam being positively charged, and the
water and its contents, in suspension, being negatively so.
This being the case, how or in what manner should we say
that incrustations are formed at first? Before the application
of heat, the boiler, with its liquid contents and solid
matters therein, are in a neutral state electrically.
‘When heatisapplied, the larger portion thereof passes through
the metal, 18 absorbed by the fluid within, until this fluid
becomes sufficiently heated to generate steam. Another por-

* 1 do not understand Mr. Sabine to refer to Armstrong's con-
struction especially.

tion, however, is distributed throughout the metallic
and radiated or transmitted to the air or contiguous bodies,
Now this portion of heat, though less in volume, is of higher
intensity, and must therefore induce on the boiler surface 8
itive electrical condition, and the solid matters s ded
in the water, being negative in xplation thereto, would thus
be caused to adhere to the metallic plates; and the firmness
of the incrustation, as well as its rate of formation, will be
regulated, with the same amount and character of suspended
matter, by the difference in tem‘ierutme of the boiler .and
that of its liquid contents. On the formation of steam an:’
other electrical action takes ghee, the stoam becoming posi-
tively charged therewith; and it might be supposed at first
sight that the electricity contained in this portion of the
boiler would be carried down its metallic sides into the water
space as quickly as it was formed by the development of
and thus neutralise the electrical condition above and beneatt
But does not the intensity of heat which is applied to'the
boiler, by inducing a mere positive electrical state in the metal,
interfere with this, and render an equal intensity neco
to [neutralise it? If so, Mr. Bakor’s instrument, by collect
ing and distributing the electric fluid through a superior
medium, is better enabled to effect this neutral action.

The development of electrical action must also be increased
wl'll;gn ;team is liliemted from ]th; boiler by condensation
throug tact, by hani uty on a piston, passing
through restricted orifices, or by increased velocity of dis-
charge; so that the point at which steam leaves the boiler
should be the one most suitable for the efficient action of the
conducting instrument.

Now, Sir, in the above views I am not certain that I have
said much more than might be inferred from Mr. Sabine’s
communication. For he say, “ Supposing, now, a current to
“ be established between the metal of the boiler and the water
“ through the steam, which in its formation may carry off
“ sufficient of one kind of electricity to leave the water charged
“ with the other kind, this might cause the suspended par-
“ ticles to have a tendency to leave the boiler mdes for the
“centre.” And he also mentions another explanation why
incrustation should not form, viz.: that the snswnded par-
ticles might, the instant they touched the sides of the boiler,
become ged with the same kind of electricity, and be
therefore repelled therefrom. But these two views do not
seem to be quite consistent with the same kind of conditions,
for in the one the matters in suspension are attracted to the
centre, and in the other they are first attracted to tho metal
and then repelled from it. And at the close of his letter he
seems more disposed to endorse the latter explanation, but
considers it unsatisfactory as a means of accounting for the
breaking up of incrustations already formed, and which in-
crustations, he considers, would act as a dielectric between
the metal and the water.

Now, if the electric fluid, as I have suggested, first
through or from the steam to the star conductor, and
by wires to the boiler sides, and if on the interior surface
tgereof thick incrustations have formed, which operate asa
dielectric, would- the amount or intensity of fluid thus con-
veyed not accumulate through the presence of the incrusta-
tion until it was pierced through and the neceseary circuit
established ?

Iam, %i.r, full
ours very re: t. y
Hunslet, Leeds, Dec. 14, 1867. i Jm RAi!BO‘ﬂOI-

To THE EpITOR OF ENGINEERING.

81r,—I am rather astonished to find nearly every other
week in that excellent publication of yours, ENGINEERING,
notices of some description or another in reference to Baker's
patent anti-incrustator. My astonishment is that you have not
as yet had some communication from partics who have
proved them to be a complete failure.

I have had much to do with them, and have witnessed the
effect of their (so-called) action in new and old hoilers; and,
in spite of all magnetism, the scale has accumulated in thi
hfers all over the boiler, requiring the use of a hammer to
release it. The scale, when taken off, has varied in thickness
from }in. to } in.

liut th% worse feature of ;ll is tha:i:'l;e points (whi‘cb are
spoken of as possessing such extraordinary powers of mag-
netism) become fairly corroded to such an cxtent that they
have not the power left in them to disturb a common sewing-
needle; and all this after a trial of about threc months. I
am speaking here of the latest improvements, vis., gilded

points.

In proof of what I have said, I could mention the names
of highly respectable cotton manufacturers who have had
them fitted in their boilers, and, after proving their ineffi-
ciency, have returned them to the maker.

Now, this isall known to those who are trying to sell them,
and I think it nothing but right that you and the public
should be made acquainted with the swindle which ls%elng
practised. .

Yours mspectfu%g,

ILER.
N.B. In all the failures, the persons authorised have seen
them, and have stated that the method of fixing was correct.

RIFLE versus BayoNeT.~The recent report of the
Surgeon-General of the American army shows that during
the civil war cold steel ph‘ied but little part. In throe years
there wero reported on the Federal side only 143 bayonet
wounds and 105 sabre cuts. Gunpowder does the work, and
modern artillery and long-range rifles gives little chance for
bayonet or cavalry charges.

SMALL ARMS FPOR THE RUSSIAN ARMY.—The needle-gun
now definitely adogted by the Russian War Office is of the
Prussian pattern ; but the needle being somewhat shorter and
thicker, the rapidity of the firing is said to be slightly increase
If Russian accounts are trustworthy, an ordinary soldier will
easily accomplish eight ducharﬁ;i in a_minute, while 8
skilled hand 1s stated to have no difficulty in reaching up to
14. There are not many new rifles beiug made, the old ones
admitting of adaptation.
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IRON AND STEEL MANUFACTURE
U7 TIN 1867,

IN ancient Greece, in those classic days when the
history of that small country was virtually the history
of civilisation, one institution of vast importance and
of unparalleled influence upon the national progress of
the time stood foremost in the mind of every his-
torian, and impressed itself so strongly wpon the
course of cvents that it governed the chronological
subdivision of all historical records. We refer to the
Olympic festivities, the national exhibitions for arts
and sciences. In modern history, when civilisation
again is recognised as the aim and ambition of the
majority of all nations, international exhibitions are
the Olympic festivities for a nation of nations, for that
vast fraternity of mankind for which the word Chris-
tianity is insufficiently comprehensive, and which can
be recognised in its integrity by no other term but
that of “the civilised world.” In that sense we are
entitled to say that the Tear 1867 closes an Olympias
in modern history of civilisation, and in attempting to
review the past progress of any one branch of science,
art, or industry, we consider it all the more difficult to
separate this one year from the preceding number of
the same group, the more. prominently this group
itself rises, with sharp and clearly defined outlines,
upon the background of a more distant past. This is
the case with regard to iron and steel manufacture in
a higher degree, perhaps, than with any other branch
of industry. e prefer, therefore, in tracing the
history of 1ron and steel manufacture in 1867 to drop
all minute subdivisions of single years, and to record
the history of the whole quintennium as one great but
indivisible fact, such as has been presented to our eyes
during this past year,

The space of tune which in this manner rises before
us comprises the first five years of a new era in iron
and steel mauifacture. The Exhibition of 1862 in-
augurated the ‘“age of steel,’”” by bringing before
the universal public as an accomplished fact and
a practical reality that gigantic innovation, the
Bessemer process, which - during the comparatively
short period which we are now reviewing has
changed the industrial and commercial position of
every European country, and is now irresistibly
sweeping away the old-established iron industry of
some manufacturing districts, and, indeed, the whole

rimitive mode of iron manufacture all over the world.

e influence of Mr. Bessemer’s great invention
reaches down into the very mines of ironstone and of
coal. One great thought has changed the least ap-
preciated kinds of British iron ores into the first
qualities of ironstone in Europe. The British hematites
are now in'greater demand than any class of iron ore
had been at any previous period. The population of
the Ulverstone district, and particularly that of Barrow-
in-Furness and its neighbourhood, contiuues to rise at
a marvellous rate which exceeds all previous ex-
amples in European history. In spite of the recent
panic, and the general depression of trade, blast-fur-
naces are rising In this country wherever hematite ore
is accessible. Within this last year the Wigan Coal
and Iron Company have commenced and partly finished
five new blast-furnaces each 80 ft. in height and 24 ft. at
the boshes, and when we look back over the whole
group of five years we have to record the erection of
almost all the furnaces now existing in the Lancashire
district. The value of ironstone has risen as compared
with that of coal for the manufacture of iron ; the pre-
ponderance of those works which owe their high stand-
g in the iron trade to the abundance and purity of
their coal (as, for instance, the great ironworks of
Yorkshire and of Staffordshire) is gradually sink-
ing, and is making room for the ascendency of
the steel-producing localities. A great revolution
thus silently but irresistibly working its way
naturally produces some temporary distress in certain
places. The iron trade is stagnant, puddler’s wages
decrease, and ironmasters’ profits disappear. Irritation
manifests itself in different ways, and the recent ridi-
culous attempts of “the trade” to create prejudice
against the value and durability of steel are some of
the indications of this spirit of the times. It will
assist the ironmasters in no better way to fight
against the laws of nature and of political economy
than strikes will assist their men 1n bringing back
the old standard of wages in a declining %)ranch
of manufacture. The change being unavoidable,
we can only wish it to take place quickly. The
industry of the nation will vastly gain, although some
special districts may suffer a momentary and perhaps
not. irreparable loss. The iron manufacture of the
European Continent has felt a similar effect, and has
undergone the same and proportionately even greater

changes. Sweden and Austria, the countries richest
in pure iron ores and poorest in mineral fuel, are in-
deﬁted to Mr. Bessemer for the revival of a prosperous
and rapidly rising iron industry ont of the very ruins
of a prostrate and bankrupt iron trade. The district
around Siegen, in Rhenish Prussia, the well-known
locality from which the spieceleisen is drawn. is a Conti-
nental Barrow-in-Furne
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bave their furnaces close to the river aircady, required
only the erection of a suitable hoist for bringing the
ore up to the charging platform of their furnaces, to
avail themselves of these advantages. The ore is not
calcined, and the iron produced from it is mostly white
forge iron. It contains a considerable amount of
phospliorus, and can be employed for inferior qualities
of bar iron only. Some ironworks which properly
helong to this district belong to Belgium, others to
France, as all the three countries meet in that point,
and the frontiers have been fixed by treaties withoub
any reference to natural boundary lines. The. iron
manufacture in the rest of France stands upon a com-
paratively less favourable natural basis. The iron
ores of France are almost without exception of a very
inferior kind. The Creusot Works draw supplies of pure
ores from Algiers; Messrs. Petin, Gaudet and Cq.,{rom
Sardinia ; other ironmasters from Elba, and sompe, we
believe, even from England whenever high qualities
of iron or steel are to ﬁe produccd. For the lowest
and cheapest brands the fuel, again, in most places_is
too dear, and so the French ironmasters are -behind
the Swedish, Austrian, and English with regard to
quality, and behind the Belgian, Prussian, and our
own in respect to cost price of cheap iron. In spite
of these difficulties, the iron industry of France has
made great commercial progress during the period now
beforc our view, a progress, however, which has been
considerably overrated by many visitors to the late
Paris Exhibition, who have been dazzled by the brilliant
mis-en-scéne of that grand display. The United States
of America are turning from importation of iron to

the manufacture of this material. This is a somewhat
premature step, unnaturally stimulated by an unreason-
tariff of import duties. A country like America has
more profitable channels for the development of its
natural resources than the sinking of that large amount
of accumulated capital required for iron-mining, and
the slow returns which characterise this steady and
ive branch of industry. To eripple the whole
rower of that great nation whose characteristic
and mainspring of existence is rapidity of
. progress—to increase and even to double
of iron and steel in such a country by arti.
ms—must be considered as the height of
insanity. The protective tariff will ercate a
industry in localities unsuited by nature for
pment, it will create a vested interest in
y glass-house plants which cannot now,
not In future, maintain themselves unpro-
and in a natural state of affairs, and the
will sooner or later he such a commercial
strial calamity as will astonish even our
rved cousins across the Atlantic.

ch for the commercial charges effected by
emer process. The technica? and scientific
re greater still. To begin with the colliery,
ce of coal-washing has been introduced into
rlish works for the purification of the coal

from sulphur. We refer most particular]
rkless Hall Ironworks of the Wigan Cm{
Company. All the coal-dust for the coke
in the blast-furnaces of these works is
rom surplus by washing, and is so made
or smelting hematite iron for the Bessemer
Coal - washing, however, is ‘not as yet
y known and appreciated in this country.
1al collieries are far in advance in this
nd a great deal could be learned and mus? be
om them by our coal-masters before long.
stion of waste gases from furnaces working
has arrived at a high degree of perfection.
>land district has led the way in that line, as
ing the way of scientific economy in every
It is this successful cconomy which has
1¢ Cleveland ironmasters and some of their
to sccure what we would we call the place
rcial antipodes to the stecl-masters, the only
ion during the present industrial storm. In
aces, working with raw coal, waste are
lected, and an enormous waste of fuel is the
ice. In this respect Scotch blast-furnace
s now in a state of suicidal prodigality which
»ut the keen competition eof the Cleveland
ely to arrest in the future. In iron-smelt-
: 18 no important successful invention on
thin the period now under our review. The
endency is an increase of heights and
savaciucs of blast-furnaces, and an increase of the
erature and pressure of the blast. The highest
of blast are obtained by the regenerative
uasy swves patented by Mr. Siemens, which are
ually gaining ground in the Cleveland district.
Siemens has patented, but not as yet successfull
ed out, a new mode of iron-smelting or steel-
manufacture direct from the ore. Another clever
metallurgist, Mr. William Henderson, of Glasgow, has
also securcd patents for a new mode of reducing iron
ores, hut this process too has yet to pass through the

first stages of experiment. For melting pig ironin t
foundry and in the Bessemer steel works the Woodward
steam-jet cupola has come into extensive use. Ex-
perience has shown that the objections originally
raised against its waste of steam are mere prejudices,
and that this cupola works fully as economically as any
other well-constructed furnace of the kind. For
melting the charges for the Bessemer converter the
cupola has been adopted, first at the Mersey Steel
Works, and since then at the Bolton Steel Works at
Barrow, at the Manchester Steel and Railway Plant
Works—in all cases with very good qualitative and
cconomical results. The manulacture of ferro-man-
ganese lately carried on at the Pheenix Foundry, Glas-
gow, under Mr. Ilenderson’s patent, has been, we
believe, prematurely discontinued as an unprofitable
branch. This, after the previous complete success 1n
a technical point of view, is the only instance of 8
retrogressive movement in iron metallurgy which we
have to rccord. The scientific advancement of iron
metallurgy in general, which we consider as one of
the greatest moral results of the Bessemer process,
has 1n rapid succession brought into existence a con-
siderable number of other methods for purifying and
decarburising iron, some of which are practically suc-
cessful. Messrs. Emile Martin and Pierre Martin,
of Paris, have succeeded in using the bed of a Siemens
furnace as a crucible for melting pig iron and wrought
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iron or steel serap, and in making steel in this man-
ner. ‘I'nis process is gaining eround on the Continent,
the Creusot Works, M. Verdié, and some others being
amongst M. Martin’s Jicensees. The cld Uchatius.
process, consisting in melting pig iron with iron ore
of great purity, has also been revived ; and the Paris
Exnibition has produced specimens of Uchatius stecl
from Sweden, where this process has been earvied on
commercisRy for: many ° yedrs: past. * Mr Robert
Mushet has startéd a steel works at Coleford, Forest
of Dean, for the manhifacture ‘of titaniesteel. The in-
fluence of titanium upon steet nnd steel manufacture
is comparatively little known as vet; but to judge
from the records of Dr. Fairbaien’s tests of st(‘e{, lad
before the British Association in the present year, the
sieel of the Titantic Tron and Steel Company scems to be
distinguished by an extraordinary amount of cohesive
strength. The specimens of Yitame steel tested by
transverse strains have given some of the highest
figures in Dr. Fairbairn’s table, both with regard to
the value of the modulus of clasticity and to the value
of the unit of working strength. We do not know
whether it be the titanium, but we are guite certain
it is Mr. Mushet’s great skill as a metalltrgist to
which sach results are due. !

An buportant innovation of very recent origin is
the successful application of the atmospheric blast. for
the decarburisation of common brands of pig iron in
the puddling furnacc—a process patented by Mr.
William Richardson, of Glasgow. The characicristic
of the Richardson process is the combination of the
Bessemer process  with the common operation of
puddling and balling. The results obtained with this
operation at the Parkhead forge, in Glasgow, are very
satisfuctory, and particularly the improved quality of
the products is an ohject. of great importance. Me-
chanical puddling has not advauced; and the paper
read by Mr. Meunclwus at the Paris meeting of the
Institution of Mechanical Enginecrs recorded the fact
that this able pioucer of machine puddling has aban-
doned his invention as a failuré. The Wilson furnace
is doing well. The Siemens furnace has within the
last few years risen from the position of a scientific
piece of over-refinement. to that of the most important
and most valuable means for céonomy of fuel in the
generation of high temperatures, and one of the most
appreciated parts of our modern metallurgical plant.
Mzr. Siemens’s patent is about to expire; and ikP cver
there was a just case for an cxtension of a patent, we
believe the case of Mr. Sicmens to be fully as de-
serving. The manufacturc of steel castings and of
mulleable iron ¢astings is progressing gradually, and
under the veil of secrcts of manufacture. The
Bocham Company, in Prussia, and Messrs. Vickers, in
Sheflicld, are the most eminent craftsmen of this art,
Messrs. MacHaffic, Forsyth, and Co., of Glasgow,
have also gradually acquired great skill'and a good
uame for their mallcable castings; and whatever we
may think of their sccrets, we arc ready to bear testi.
mony to the high quality of their productions. In
the torge, Mr. Ramsbottom’s duplex hammer, Mr.
Whitwortl’s hydraulic press for liquid steel, and the
hydraulic forging-presses in gencral are working their
way slowly and silently. The rolling-mills with verti-
cal side rolls, or so-called universal rolling-mills, are
gaining ground for the manufacture of T-frons and
other complicated scctions. - S

The effects of the late Paris Exhibition make them-
selves felt in.a° gencral desire for superior scientific
cducation of manage:s and men in the ‘ironworks of
this country. This is a very desirable stitc of nffairs;
and il it has been brought about Ky an cxazgerated
fear of the impending decline of British iron manu-
factures, we do not regret the effect, although we
cannot acknowledge the existence of the imaginary
causc. '

THE ATLAS WORKS, GLASGOW.

Ir we could collect all the products of some of our
great engincering works, and pile them up upou the
ground arca covered by these establishments, we should
perhaps, in some instanées, have to raise mountains
higher than Mont Blanc or Chimborazo. The Atlas
Works, Glasgow, the establishment of Messrs. Rowan
and -Co., is one of the works which, under such a
supposition, would show off to extraordimary ad-
vantage. Situated in the centre of a densély popu-
lated town, and surrounded on all sides by neighbour-
ing manufactories, its ground area, considerable as it
is, bears an unusually sinall proportion to its power of
production. The multifarious and varied plant is
therefore clustered together, we are tempted to say,
upon 7o space with a wonderful ingenuity, still giving
free access and perfect facility of transport of the dif-
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‘steam-passages provided by this arrangement.

[into almost universal usc.

ferent articles to each special machine and through the
different. departments of the works. The Atlas Works,
although fitted out as a general enzineering and mill-
wright’s establishment, are principally employed as a
forge for the manufacture of railway wheels and axles.
In this specialty Messrs. Rowan and Co. have ob-
tained a great repute, not only in their own locality or
district, but all over England, and in several Conti-
nental countries, particlﬁnrly in Russia. The railway
wheels are generally made and finished in complete
sets with their axles and tyres, and the manufacturc of
nll'parts of these wheels 1s carried on on the spot in
all its stages. The iron axles arc piled and forged
from scrap bars in the usual way, the steam hammers
for this purpose being on Condie’s principle. The
largest of these hammers, with a 5 ton head, and
steam on both sides of the piston, is constructed on
Mr. Rowan’s improved and patented plan, which we
illustrate on page 563 in our last number. It
works with unusual rapidity for its size and length of
stroke, an advantage due to the ample widih of the
The
wrought-iron spokes are made and put together in a
similar way to that we have described betore this on
several occasions, but the mode of bending the spokes
is different from that usually adopted in _St:lffowsshire
and clsewhere.  The shape of cach spoke is such as
to leave the central boss in a proper radial line;

the spokes are all welded up, and lave a tri-

angular piece welded in between them to form
the rim. The bending-machine for these spokes
is of an original and very convenient construction,
of which we hope to give some details on a future
occasion. Mr. Rowan was amongst the first con-
structors of vertical tyre mills, \vhijls have pow come
The very first desiguer of
a vertical tyre mill, we belicve, was Mr. Bodmer; and
Messrs. P. R. Jackson, of Manchester, are understood
to have deen his successors in that line.  Mr. Rowan’s
tyre millis a very powerful and substantially con-
structed machine; it works with great speed, and
gives an excellent finish to the tyres. A second mill of
a similar construction is now partly finished, and
about to be completed at an ear‘y date, and the two
tyre mills are then to work together as “breaking
down” and “finishing * mills respectively, so that each
each tyre will pass through hoth mills in the course of
its manufacture. The manufacture of wooden dise
wheels is carricd on in a special workshop, fitted out
with some very ingeniously contrived machines for
finishing all the work by means of saws. "These ma-
chine-saws cut with such nicety and precision, both
in the straight radial lines and in the circular curves,
us to make 1t unpecessary to usc any plane or turning
tool for finishing the surfaces, which are perfectly clean
aud smooth when they leave the saw.

Messrs. Rowan und Co. were umongst the first
licencces of Mr. Besscmer, and the Atlas Works are
at present the only Bessemer steel works in Scotland.
The Bessemer process was started by Mr. Rowan for
the manufacture of steel tyres and axles, which are
now, to a great measure, replacing iron upon all rail-
way lines with the most perfect success. Inthe course
of his early practice, Mr. Rowan succeeded in making
some very good castings of mixtures of stecl and
iron, a very promising manufacture which has, how-
ever, heen suspended for some time past, partly from
the absence of a sulficient experience in graduating
the ““temper,” of these mixtures, and partly from the
pressure of other business. The first cause we
understand to be rapidly di¢appearing, and cxperi-
ments with a whole serics of compounds graduated in
numerous steps, so as to produce a kind of scale for
the ““ temper” is about to be made very shortly. This
will cnable Messrs. Rowan and Co. to guarantee the
tensile and compressive strength of their malleable
iron or steel castings in future, and will, we believe,
supply a great desideratum in present engineering

ractice, which, up to this day, is in vain looking out
or the supply of castings of great strength and
tenacity at a reasonablc price.

LIEBIG'S MEAT EXTRACT.

For a very long time past Baron Liebig, the ccle-
brated German chemist, fnas, in many of his writings,
advocated the production of what he first pointed out
to be the essence of meat, i.e., the nitrogenous com-
pound which forms the principal and most valuable
nutritive element of animal flesh, and which in the
latter is admixed with fat and other organic compounds
of small or no nutritive value. Baron Liebig first
produced this meat extract in his own laboratory, and
demonstrated its qualitics. In his letters on chemistry
he calls this substance a panacea for cxhausted aud
convalescent persons, and he demonstrates, if we re-

‘that the extract is sold

member rightly, that so small a quantity of this sub-
stance as can be taken up upon the point of a knife
contains more nutritive matier than a pint of the
strongest beer. This extract, morcover, if entirely freed
from all the foreign organic matter with which it is com-
bined in fresh meat, can be kept exposed to the atmo-
sphere for a considerable length of time without any dan-
ger of its decomposition or deterioration ; it requires no-
thing but dissolution in hot water to form what 1s usually
known as beef-tea in the houschold and kitchen, aud
one teaspoonful of that essence will produce Lulf a pint
of beef tea of greater strength and concentration than
most people would find palatable. Baron Liebig also
pointed out that the fact of meat being practically
valueless in some countries which are too distant from
the more densely populated localities to permit the
direct transport of meat, in whatever form, to those
latter places, it would be a very suitable and lucrative
business to start factories for the extraction of fresh
meat at those distant places, and to trausport. only the
concentrated essence, which, in a very small bulk and
weight, contains everything that is vaiuable in the
meat, to the countrics where it is most in demand.
This suggestion was some years ago taken up by M.
Giebert, an enterprising gentleman born in Germany,
who went {0 South Awerica and csl,nl)li‘slicd works
for the extraction of meat on Lichig’s principle in a
locality which was eminently suited for that purpose on
acconnt of its almost unlimited supply of fresh meat.
At alaterdate; ufier having successiully commenced this
extraction, and proved it fo be a commercial as well
as a practical reality, M. Giebert returned to Europe
and started a limited - liability company under the
title, « Liebig’s Meat Extract Company (Limited),”
with its principal offices in London ; its chemical con-
trolling laboratory in Gcrmauy, under Baron Liebig’s
personal supervision ; and with au enormous extent
of landed property and very large works in the Ar-
gentine Republic, at two places, called Tray Bentos
and Gualcguaycha. The extraction of the meat is
carried out on a scale which will enable the company
to turn out one million pounds of meut-cxtract
annually. The machinery and plant has been de-
signed [v)y M. Gicbert in all its principal details and
elements, and it has been executed by the well-known
engineering firm of Messrs. P. and W. Maclellan, in
Glasgow, who have in their turn given out a part of
the work to Messrs. Blair and Gray, of the Clydesdale
Ironworks, a comparatively younf and rapidly rising
Glaszow firm. The whole machinery -is stated to
have a value of about- 45,0007, awd it was sent
out 1o South Mmerica a short timd back. The
machinery was creeted and put in operation on the
spot. by Mr. Hall, of thé firm of P. and W.
Maclellan, who has just returned from South America
to Glasgow with the most favourable report about the
whole concern. The ‘meat extract produced by this
company bears Baron Licbig’s own guarantce, since
sample {ots of every week’s produce are regularly sent

to the baron’s laboratory, and art dll analysed by a

chemist specially engaged for this' purpose. This is
a very valuable point in consideration, since _confi-
dence in the purity and good quality of an article of
the kind is one of the first conditions for its sale
and utility. The next important question is the price.
This is less satisfactory at this present moment.
The extract is sold in England in jars containing 11b.,
at a price of 12s. or 13s. In abstract cousideration
of the fact that 11b. of that essence represents per-
haps a quarter of a hundredweight of the best meat,
this is not a very high figure; yet the practical fact
rincipally by apothecaries,
instead of being an article of every day’s commeree
and use in the grocers’ shop, shows the verdict of the
public on the point of price. We understand that
there is no necessity for maintaiving this high price
of the product, and the company could make ample
prof
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