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“MOLECULAR DETERIORATION.”
To Tur EpiToR oF ENGINEERING.

Ste,—When I read in The Engineer’s columns that the
Chalk Farm Bessemer steel rail had been broken, I looked
for an explanation, but found none. This explanation, how-
ever, you have given, and it amounts to this, viz., that
the rail in question, after enduring for years an amount of
traffic which wore out the bearing surfaces of repeated relays
of iron rails, required at length the impact of a railway col-
lision to bend and break it, affording 1n its very destruction
overwhelming proof of’ the entire trustworthiness of a sound
steel rail. That steel should become brittle in its structure
from vibration and concussion is a metamorphosis that I have
never yet beheld, and I should csteem such a molccular
change as the eighth wonder of the world, or as the fifth
wheel of a coach. When a cast-stecl borer, say 4 ft. long,
has been struck by a boring hammer daily for some years,
until worn down to a few inches in length, we might reason-
ably expect that if the molecular-alteration theory be correct,
the remnant of the original borer would be found as brittle
as glass. Such, however, is not the ease, and the much
battered fragment retains all its original toughness, and, as
far as my judgment goes, the toughness has been actually
augmented by the enormous amount of percussion the borer
has necessarily received. The hardness of soft steel may be
increased by cold hammering, but the steel is not thereby
rendered brittle, but merely stiff and stubborn, and even this
does not occur, unless the cold hammering is_sufficiently
severe to causo a permament set, or alteration in the sub-
stance of the steel, or, in other words, when the forco of im-
pact is greater than the elastic resistance af the steel. Now
will any one contend that the rolling of loco-wheels over steel
rails bears any analogy to the sudden impact of hammers
upon these rails, given with such foree as to crush the ve
substance of the rail? It is a certain fact that cold short
crystalline bar irons are invariably poor in carbon, as com-
pared with fine tough bar irons; in other words, richness in
carbon is a guarantee against cold shortness; therefore Besse-
mer stecl rails, which are, in cffect, iron rich in carbon, or
scmi-steel, arc a guarantee for the safety of the lines of rail-
way where they are laid down. Who has ever heard of a bar
of “Swede iron, rich in carbon, becoming cold-short and
brittle ? and Bessemer steel rails are similarly rich in carbon,
but which is more evenly diffused throughout the mass. In
fact, those who would distrust a good tough Bessemer rail,
for fear it should becomo brittle, would doubt their own
existence. It will be most unfortunate should such ground-
less apprchensions deter railway companies from adopting
their best friend in need, the Bessemer steel rail. In my
recent letter on this subject in The Engineer, I expressed my
belief that steel rails would most probably become tougher by
exposure to vibration and to the atmosphere, and this opinion
1 perceive has been confirmed by the result of the experiments
you have detailed, where the most used rail proved to be the
toughest. It is, moreover, a well-known fact that steel is
improved in quality by simple exposure to the atmosphere for
a long period.

Out of many thousands of Bessemer stecl rail ends which
I have worked up, not one could be found which was not fully
as tough as Krupp’s fine;stecl, but, as a rule, the bulk were
far tougher. Not ono of the rails from which thosc ends had
been cuf could have given way in the manner described by
your correspondent “J. B.,” “and yet these rails were pur-
chased from various manufacturers of steel rails, affording to
my mind, and no doubt to any unprejudiced mind, a positive
proof of the perfectly reliable quality of commercial Bessemer
stecl rails. As to the breakage of the steel shaft mentioned
by “J. B.,” it took place, as he says, at a new steel works,
where, in all probability, from want of experience, the steel
had been too highly carburised, or was possibly red short.
It is certain that both very bad iron and bad stecl can be
produced. Now bad iron reils are lnrgc]f' manufactured,
simply because the price of iron rails is so low in many in-
stances that a good quality of iron cannot be employed in their
manufacture. On &m other hand, it costs not one penny more
to produce the best stcel rails than to produce the most
inferior, therefore the maker of steel rails is not driven, like
the ironmaster, to use inferior materials, and it is contrary to
his interest to do so; besides which, he can always be certain
that cach rail he makes is throughout its length of sufficient
and upiform toughness, whilst the ironmaster can never be
sure that no faulty place exists in his iron rail. Therefore,
even were steel rails no better in other respects than iron
rails, they would be safer than the latter. That by giving a
proportionate price for iron rails we should obtain iron rails
as good, or nearly as good, as steel rails is a delusion such as
Mr. Tony Weller laboured under when he intimated that for
25,0001. per mile conching could be made to outdo railway
locomotion.

RoBERT MUSHET.
Cheltenham, November 26, 1867.

Tag AMERICAN TARIPP.—When we stated, some few
months since, that Mr. David G. Wells, the United States
Commissioner of Revenue, had personally expressed himself
opposed to the excessive import dutics levied by his Govern-
ment, we were accused by the proteetionist journals of New
York of having “calumniated ” him. We now find that the
New York Times Washington correspondent says: ¢ There

romiscs to be a strong pressure upon Congress to secure a
arge reduction upon the tax on cotton and woollen fubrics.
It 15 understood that Commissioner Wells will favour a re-
duction, if accompanicd by a corresponding reduction in
tarifl rates on the same articles. Most manufucturers own
that the increased tariff has done damage to their interests.
Commissioner Wells also rccommends the repeal of the
cotton-tax.”

A 1927-M1LE WALE.—Woeston, the American pedestrian,
who is now, or very lately was, engaged to walk {rom Port-
land to Chicago in 26 week-days, has on two occasions at-
tempted to walk 100 miles in 24 hours, but failed on both
occasions. On one he walked 67 miles in 16 h. 45 m.

COLD - HAMMERED STEEL.

To Tug EpiToR oF ERGINEERING.

Sir,—Allow me to draw your attention to a leading article
I accidentally discovered in your contemporary, The Engincer,
and to ask you a fow questions in reference to it. It appears
that the editor of The Engineer knows something about steel ;
he has heard that people, who know how to do it, can make
a stecl bar brittle by what he calls * prolonged cold hammer-
ing,” and he immedintely jumps upon the conclusion that
« gomewhat similar changes” will take place in steel rails,
which may be “rendered brittle by impact and vibration.”
Now I wonder whether the steel pen of this profound writer
became brittle under the weight of his arguments? For
this secms to be the only picce of steel he ever handled, to
judge from what he says about this material. Now I would
advise this authority to try for once and make a stecl bar
brittle “ by prolonged coldriﬂmmcring," taking care to mount
the bar in the same way in which a rail is placed in its chairs.
I will allow him to sclect the size and power of his hammer,
but I would place two wooden cross slecpers upon the anvil,
say 3 ft. apart, with proper cast-iron chairs upon them, and
have the steel rails sccured to the chairs by wooden keys in
the usual way. I propose to pay him by the quantity of
brittle rails he will produce in this manner by * prolonged
cold hammering.” You need not protest that it is infra dig.;
for to deteriorate stecl by celd hammering is fully as honest a
job as to deteriorate the knowledge of professional men by
coolly hammering false statements into their brains. The
fact of the matter is, if you want to condense the grain of a
steel bar, you must put it dead flat on the anvil, and let the
hammer, or rather tlim tilt, come down upon it without its
having a chanco to “play” or spring. Give a chance to
elasticity, and you lose all chance of condensing the grain. Tt

TY | is the pressure, and not the concussion, that does it. More-

over, you must be very quick in tilting, the blows must
follow ‘each other rapidly, so that the stecl gets very warm
during the operation. Small pieces of steel become red-hot
by this treatment, and, of course, the heat assists in that pro-
cess of condensing the grain.

How now about the rail supported on elastic ballast and
slecpers, and fixed with a wooden key in_the chair? Hit it
between supports, and it will spring and yield and send the
tilt back by its reaction, or hit it just over the chair, and you
will smash the chair, but never hurt the grain of the stecl
rail. So much for my remarks, and now to my questions. I
read in that article of your contemg?‘rary that * the use of
“gteel in shipbuilding continues to be very limited indeed ;
« gteel guns are things of the past, Herr Krupp’s doings to the
« contrary notwithstanding.  We have little hope from steel
“in the :{mpe of armour-plates. Girders, boilers, and loco-
“ motives continue, and apparently will continue, to be made
« of iron, though steel has been fairly tried.” I want to ask
you what becomes of all the steel crank-shafts, piston-rods,
and other parts of marine engines which are annually made
in this country, and of which Herr Krupp continues to send
us some few every now and then? What is the name of the
material which the Clyde shipbuilders find named in their
specifications for the principal parts of our new irbnclads?

ow many times eou]s the whole British army and navy be
armed with the steel guns that Herr Krupp has turned out,
und which are now in active service on the Continent ?
docs Sir William Armstrong order the internal tubes of his
large guns from Herr Krupp? Are railway tyres made out
of the consolidated formula which your contemporary has
recently given for estimating their weight? Since boilers
« continue to be made of iron,” what are all the steel boilers
made of which Mr. Adamson, Messrs. Platt Brothers, and
hundreds of other firms make and use, to say nothing of the
Continent and the Paris Exhibition? I nced not ask you
about piling stecl and iron for armour-plates, but I cannot
resist the temptation to ask what is & “slight” railway col-
lision? I might have contented myself with the answer
“one by which an Irishman is ‘slightly’ killed,” but I hope
for a better one. In conclusion, can you or any of your in-
telligent readers tell me what is the difference between the
« grent deal of nonsense which was at one time written about
« tho cffect of vibration in altering the molecular constitution
«of a metal” and the nonsense which The Engincer has
written upon this aub{'ect just now ?

‘our very obedient Servant,
Sheflield, Nov. 25, 1867. TILT-HAMMER.

STEEL RAILS.
To TuE EpITOR OF ENGINEERING.

S1r,—Permit me to make a few observations on an extra-
ordinary article that appeared in your contemporary, The
Engincer, a week or two since, on the above subject.

.gf"tcr a long and Mblini preface, the writer makes the
astounding assertion that “there is no evidence that those
« engineers who are adopting stecl most {freely are per-
« fectly well acquainted with 1its peculiarities.” en, after
admitting that *“all that can be known about steel rails is no
« doubt known by such men as Mr. Ramsbottom.” he goes
on to state, probably with a great degree of truth, that “ otr
« knowledge of the behaviour of steel is as nothing compared
« with our knowledge of iron.” Now, it appears to me that
< there is no evidence” that the writer is at all acquainted
with his subject, for, lower down in his lengthy erticle, he
asserts that “ until every varicty of Bessemer rail in the
« market has been used for years with the most perfeet safety,
« no prudent engineer will accept Bessemer metal as areliable
<« material for the construction of permanent way.”  “ This
“ knowledge,” he adds, will certainly be acquired within
“ the nest four or five years, but not much cooner.”

I am at a loss to discover the meaning of this latter reve-
lation of Messrs. Bottom and Snug; for it is impossible that
they can be ignorant of the vast mass of evidence which you
have so ably brought forward, from time to time, in con-
nexion with this important subject; but, if they are, your
articles in ENGINEERING, of November 22, ought to enligiltcn

Why g

their benighted minds, and teach them g lesson they should
not readily forget.

Do these estimable gentlemen hail from the “ sister isle” 7%

1t would appear so from the following quotation from the
tail end of the article in question:

“The progress of deterioration is slow, and track may re-
“ main sound and serviceable for years, and then BEGINE fo
“ fail WITHOUT warning!!!”

Surely if the failuro is incipient, warning is given ; but if
the wrifer means that they * fail without warning,” that is
quite a different thing from “ beginning” to do so.

The oracle closes with the announcement that it will not
“ do to commit mistakes under the influence of manufacturers
“ who really know as little of the quality of the material they
“ make as those who buy from them.”

This is highly complimentary to the skill and talent of our
manufacturcrs and railway, engineers, and would, no doubt,
were the scribes worthy of it, be visited with condign punish-
ment; but as no one with a grain of sense now takes notice
of the eccentricities of your contemporary, they will probably
cseape Scot free, for, as was well expressed by a correspon-
dent in your journal some time since,  the impertinences of
“a e can never ruffle the temper of a St. Bernard.”

I have thus noticed those passages in the * Revelation”
that were overlooked in your cxcellent article, and, knowing
the value of your space, will not trespass further upon it, but

Remain, Sir,
Your obedient Servant,

Birkenhead, November 23, 1867. D. W. THIRLWALL.

TOOLS AND TOOL-HOLDERS.
To ToE EDITOR OF EFGINEERING.

S1R,—As Messrs. Smith and Coventry, in your impression
of the 22nd inst., have again preferred their claims as
original inventors of the system of emilo ing indcpendent
cylindrical cutting tools and iron tool-holders in the lathe
and planing machinery, it is only fair to point out that a plan
of tool-holders, identical with that they advocate, is described
in full detail in HD>ltzapffel’s “ Mechanical Manipulation,”
ii., pp. 635, 636, and 987 to 998.

The system was old even in 1830, and the small extent to
which it has been carried out is only another example of the
conservatism of our so-called practical men. Holtzapffel
also describes and figures a variety of guides (similar to that
employed by Messrs. 8. and C.) to determine the exact angle
at which the tools should be applied, in grinding, to the
revolving lap or stone (op. cit., iil.,, pp. 1156 to 1169).

I am, Sir, yours obediently,

W. HACKNEY.
‘Westminster, November 23, 1867.

To THE EDITOR OF ENGINEERING.

S1r,—I am glad to see Messrs. Smith and Coventry’s ac-
count of the transaction between them and Mr. Zimmermann,
in reference to this subject, and also to find that my informa-
tion respecting the wheel-dividing and cutting machine was
correct. The fact is, that on the very morning when I set
out on this last journey to Paris, I received my quarterly num-
ber of the proceedings of the Institution of lﬂcchanical En-
incers, containing Mr. Smith’s paper, which I leisurely read
1n the railway carriage, and when, two days after, I went in
search of the wheel-dividing machine, the tools and tool-holders
being still very fresh in my mind, I was surprised to find
their facsimiles in the Saxon quarter of the Exhibition; the
rescmblance was so great that I walked away with a latent
conviction that they had been copied. The angle, of
course, I could not so accurately measure with the bare eye
as to be able to note any difference; but, judging from the
facts disclosed, I should say it was not wanting in sharpness.

These facts, however, illustratc one of the unlooked-for
results of international exhibitions, and in so far justify the
conclusions of your correspondent, Mr. Waygood.

“ Z.,” the brother-cngincer abroad, is aware that there is
ﬁOlng to be an cxhibition, and, knowing his deficiencics, he

othinks himself about sharpering up his wits. To that
effect he takes a short trip t::ﬁs country, and makes a small

urchase from a respectable house, which will serve as an
itroduction to any other house, on the plea of prospective
business intercourse; a few tracings are easily obtained for
the purpose of t;eeingh what accommodation for space is re-
quired, and, what with a few verbal explanations and a few
personal observations, the plundering expedition is successful.

“Z.” then goes home, reproduces that which he has either
bought or pretended to buy, and being perhaps a little more
favourably situated than his brother of England, perhaps
even a little less charge of expense, he appears in the Ex-
hibition with flying colours, and walks away with a “ grand
prix ” or a “gold medal,” as the case may This fact is
then duly noised abroad with every available trumpet, and
his reputation_henceforward is established, at the expense—
of whom? Why, of his brother of England, who cither eould
not get admission into the Exhibition, because, forsooth, if
everybody were to be admitted, there would be room for
nobody, or clse who did not think that the chance of gain
in view was sufficient to justify the great expense which he
would incur by sending to the Exhibition.

Can anybody say that the English locomotive trade was
represented there this year? Or, if so, where were Beyer,
Neilson, Dubs, Hawthorn, Slaughter, England ? or else the
tool trade? Then, where were Greenwood and Batley, Fair-
bairn, Neilson Brothers, Collicr, Hulse, aye, and your friends
Smith and Coventry, with a host of others, all well known
and respected both at home and abroad? The same thing
occurs in other branches of our national industry, and in the
face of such absenteeism, whether forced or voluntary, what
becomes, I ask, of the valuc of the prizes distributed and ob-
tained, about which such a fuss is made in a correspondence
only published in your last issuc? Why, Sir, to my mind,
they are mere empty wind-bags; and the paper quarrel be-
tween Ransomes, Sims, and Howard reminds me very much of

They do.—Ebp. E.
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the quarrel between two friends over a nutshell, whilo the
party who had to pronounce upon the merits of the case
alone benefited by the substantial element attaching to it,
namely, in tho case under consideration, the information con-
veyed by the articles exhibited.

t strikes me, Mr. Editor, that we yet shall learn some-
thing from international exhibitions which we did not know
before. Mcanwhile, 1 remain,

Yours very truly,

November 25, 1867. J. J. BIRCKEL.

ENGINEERING IN NEW YORK.

WE reprint tho following interesting “ New York Letter”
from tho last number of The Journal of the Franklin
Instituta.

“ New York, August, 1867.

¢ Gradually our American roads are adopting stecl rails,

and with such satisfactory results that there is now a positive
. confidence in their use, such as test and expericnce alone
can give. One of our leading roads, we understand, is buying
no more iron rails at all, so satisficd are its directors with the
g{mvﬂl superiority and economy of steel ones.  The road (the
udson River) has now in use some thirty miles of steel
rails, made by Charles Cammell and Co., of Sheffield, weigh-
ing about fifty-six pounds per yard in 30ft. lengths. io-
tween Thirticth-street and Spuyten Duyvil Creek, a distance
of ten miles, there have passed over these rails, from November
1st, 1866, to August 1st, 1867, 415,000 wheels, independent
of 4175 engines. The wear caused by this heavy traflic is
unappreciable, and the rails appear as good as when first laid
down. The ends of the rails are barely flattened where the
bolts of the chairs had not been screwed down tight enough
to hold them in place. The pattern of chair now in use
along the whole line of this road was one devised by Mr. A. I.
Smith, the able superintendent of the line and well-known
mechanical engincer. Tho annexed drawing shows the
arrangement. An cnd and side view are there presented. The
chair itsclf is really a long Pheenix chair, so as to rest upon
two ties and thus distribute the bearing. The left side is
turned over to fit the base of the rail, leaving about a sixteenth
of an inch play to allow of crowding, which is effected by
means of the splice bar, a, and the two serew-bolts, as shown.
The right-hand lip is slightly inclined outwards to aid the

wedging action of the splice. besides giving great rigidity in
in its action ‘as & girder. Tho web of the rail, it will be

oticed, is not turncd, as is the case with most other suspen-
sion joints, which would weaken the weakest part of the rail,
the base being merely cut, as for an ordinary spike-hole.

* The above rails are laid, perhaps, in the most unfavourable
uanncr, the joints being laid on the same tic, instead of being
sroken. I am aware that enginecrs differ as to this; but my
»wn experience and observation go to show, that where one tic
eatches the whole force of the joint blow, an increased
wttling in the ballast results, reacting upon the machinery as
well as the wood-bed, to a much greater degree than wrgere
the train sways from one side to the other, as it would do in
the cnse of breaking these joints. While on the subject of
steel rails, I might mention that the New York and New
Haven road is also trying them on a portion of their line;
sut they have not been down long enough to exhibit their
superior economy over the iron mif

The borings to determine the character of foundation
for Mr. Rocbling’s East River Suspension Bridge are now
zoing forward on the Brooklyn side, under the direction of
icorge W. Plympton, Esq., C.E. Thesite of operations is just
above the Fulton Ferry. The distance reached about this
time is 50 ft., and the material presented is a mixture of hard
pan gravel and boulders. As rock does not occur near tho
surface much under 100ft., it will be considered perfectly
safe to found the abutments upon the first well demonstrated
stratum of coarse gravel. I understand that Mr. Roebling
s about completed his full plans for the work, and that
‘hev will soon be on exhibition.
That monstrosity, the ¢ Harlam Bridge,” which I noted in
v former letter, is 486 ft. between abutments, and has a
width of 52 ft. The abutments are of expensive cut granite,
-nd the picrs are cast-iron columns filled in with concrete
masonry. The piers for the permanent spars are two in
number, and are composed of five columns each, two of 8 ft.in
dinmeter, and the remaining ones 8ft. They are sunk to a
rl::pth of 33 ft. below the bed of the river, and 61 ft. below
'u%h-wntcr mark. The swing span is a bowstring of 21 ft.
n length, and weighs 330 tons, supported on 96 rulﬁ‘rs. The
sivot pier has a diameter of 80 ft., and is composed of twelve
cast-iron columns, 6 ft. in diameter, and a thickness of metal
of 1in. Croton water is used to operate the draw mechani-
cally. This work has cost over one million dollars. It is
difficult to say what character of bridge this is: perhaps it
comes as near a clumsy bowstring girder as anything.  The
pancls of the bowstring are ﬁlh-h in with perpendicular
gothic mullions and cusps, and Jencath the roadway of the
permancent spans, an imitalion cast-iron arch is formed, tho
spandrils claborated with the same style of architcceture,
only ‘more so. :

A building will shortly be started in this city, which will | B

ve yaite a novelty in' the way of fire-proof construction. It
sill'be an iren building throughout, the supporting principle
cing a wrought-iron frame of columns and girders. The
-xternal facing is of cast iron, but three-cighths of an inch
thick, and the projectors claim to have the cheapest perma-
nent building yet devised. It is surprising to contemplate
the various applications of wrought iron at the present day,

and how completely it is taking the place of cast iron. In
the way of girders, cast iron is %xard] thought of any more,
although it 1s not many years sinco i(r. Hodgkinson clabo-
rated the proper economical forms, with the idea that they
wereto be a permanent construction. From the failure o

the Dee Bridge, the puvus have gradually been losing coun-
dence in cast iron as a constructive material, cxcept under
certain conditions, and it has certainly been replaced by
wrought-iron beams of various forms. Cast-iron columns,
one would think, could not be improved upon, but even they
are undergoing mutations even more striking than the inno-
vation noted aiovo. Perfection of wrought-iron working is
s0o ncarly attained, that almost any work devised can be
made from it. A peculiar case in point is wrought-iron
columns now being introduced under patent by the Phanix
Iron Company. ¢ accompanying cuts fully 1llustrate their
modo of manufacture. It will be noticed that there are three
sizes, the four, six, and cight segment columns, and by
ranging the thickness of the radial pieces and scgments, a
range of resisting areas is presented that will meet any re-
quired casc. ¢ columns, as will be noticed, arc made from
rolled segments of cylinders with flanges, which flanges arc
brought together and rivetted, or they may have filling picces
infroﬁuccd, as shown in the woodeut, to attain greater re-
sisting power. They are more economieal in every way.than
the cast columns, both in regard to the amount of metal
used and the superior facilities for the fitting of girders in
fire-proof work. The eract theoretical thickness being
attained, their insuperablo value for the posts and chords
of bridges is apparent; for the weight is reduced to a
minimum, and there is no risk of fracture from cross-
bending. Most columns do not yield by absolutely crush-
ing, but by bending or buckling, and it secms almost
superfluous to dwell upon the superior merits of wrought iron
under such circumstances. Cast-iron columns have to be
made with a great thickness of metal (far beyond theoretical
uirements) to insure a sound casting as far as possible,
m to allow for uneven thickness, unavoidable bubbles, cin-
der, &c., as well as to compensato for inequality of strain in
the metal itself while cooling. It will be at once perceived
that the advantage of thesc wrought-iron columns in cheap-
ness alone, over the cast-iron ones, arises from the fact of their
being so much lighter_. not having an ounce of superfluous
metal. The magnificent white marble and fire-proof building
of Brown Brothers, on Wall-street, is filled up with these
columns, and they have been most artistically treated by the
architect, Mr. Potter. A light cast-iron band, with fillets,
forms the capitals, while an appropriate base of the same
material gives a finish to the whole. No cffort is made (ex-
cept on the first floor) to conceal the wrought-iron construc-
tion, and the rendering is completed by bronzing the whole
column. The whole cffort is one giving confidence to the
beholder, and the educated testhetic is satisfied in a truthful
rendering of a correct construction. These columns weigh
but 45.5 ?b. per foot, and the segments are of § in. metal.
your own city the rear walls of the imposing new Ledger
uilding are supported on ecight-segment wrought-iron
columns, weighing 185.41b. per foot. The thickness of these
segmentsis only "ths, and t}xe filling pieces is only 5 by gths.
These columns are 20 ft. high, and were tested in the Pheenix
Iron Company's hydraulic machine up to 180 tons, the maxi-
mum capacity of the apparatus. There was no effect pro-
duced whatever; and as they had but 140 tons to carry, they
were decmed perfectly safe. The arca of this column was

55.6 squaro inches. It is to bo regretted that there is no
relinble data upon the resistance of wrought iron in the form
of posts, columns, &c.; for what little experimenting has
been done has shown most surprising results.”

HOW TO DRAIN A WELL.
To THE EpITOR OF ENGINEERING.

SIR,—Truly this is a wonderful agc! ‘Who, on rending
the letter of your corre: dent, an “ liconomical Ctilitarian,”
can fail to be impressed with the brilliant {uture that awaits
our hydraulic engineers? That truth which has lain hid so
long at the bottom of a well has at last been brought to light
by the vulgar sons of Cerberus from the underground rail-
way workings at Victoria Station, and in future all drainage
operations will be attended with little difficulty and expense :
marshes will be reclaimed, and large cities supplied with
water, without the aid of steam power or pumps. The only
operation nccessary, according to your correspondent, will be
to sink a well at a certain depth in any wet ground, and
from this well to carry up an hermetically sealed pipe to any

| height above the surface; this done, the water will flow into

the well from the surrounding district, and having no other
vent will be compelled to ascend this pipe, and dischargo
itself into some neighbouring sewer. This mode of raising
water, or rather of water raising itself, is a marvellous im-
provement upon the slow mcthoE of pumping, and must, if
successfully carried out, prove highly remunerative to the
projector.

y what train of reasoning could our “ Economical Ttili-
tarian” have arrived at this profound discovery in hydro-
statics? Has he been studying the theory of boiling springs
or artesian wells? As these phenomena do not abound in
the neighbourhood of Victoria Station, I would suggest to the
“ Economical Utilitarian” the necessity of a more ecareful
inquiry into the laws of nature before introducing his im-
proved mode of drainago to the notice of engineers, and hold-
ing out such promising hopes of relief to your over worked
Servant,

November 23, 1867. Crarx-Puxe.

To TnE EDp1TOR OF ENGINEERING.

S1r.—T. SQUARE is certainly very amusing ; he ought to try
his hand at light literature. He must be a great acquisition to
an office in these dull times, when T. Squares are not very
busily employed. T. Square has been prevented by the
exuberance of his wit from understanding the subject not,
probably, very clearly cxgrcsscd. T. Square, like all great
men, is very condescending to the ignorance which he
laments, and doubtless is desirous of removing, for which
purpose he has given the following illustration :

“ We may compare the condition ofthe . . .station, with
‘“its retaining walls allround, tothat of a tube with a perforated
‘“bottom, or with, say, a sicvo fitted on to its open end,
¢ plunged sicve downwards into 10 ft. of water. . . . In
“ future we have only to fix a pipe in one of the meshes of
“ the sieve, and the water will run out at the top.” And that
is reallyall that is necessary, with this little additional item, do
not let the water run out at any of the other meshes of the
sieve, and that is ull that was intended by the delightfully
innocent E. U. Let T. Square give a satisfactory answer to
the question, “Could no means be devised by some of.the
“ scientific engineers or contractors connceted with this work
“ to disposo of the water without so much pumping#” Un-
less an answer can be given to this question, it must
be admitted that there is no remedy in a case of this
kind but to commence pumping when the work of construct-
ing tho station is commenced, and continuing tho expensivo
operation for many months after the building has been roofed
in. If this constant pumping process be the best possible,
some innocent parties may be still of opinion that thero is
some room for improvement in the art of construction.

Will the witty and the wise T. Square be kind cnough to
send his few grains of wheat to ENGINBERING, and his chaff
to a more appropriate quarter ? EU

“ LIMITED AND REDUCED.”—Messrs. Sharp, Stewart, and
Co. (Limited) have applied for power to reduce their nominal
capital of 400,000L. to 312,0001., and to divide each of their
3500 shares of 100/. each already issucd into four equal parts,
threc of which are to represent 25!. each, while the fourth is
to be compensated by a money payment of 25/. In order to
do this they are to deposit 10,000/. in court as security for
creditors, and the name of the company is to become “ Sharp,
Stewart, and Co. (Limited and Reduced).” Itisa pity that
the inventiveness of officials can find no other distinctive
term less capable of perverted, not to say ridiculous, con-
struction. .

TuE Roap LocoMOTIVE AcT.—At Greenwich, on Tues-
day, Mr. James Maynard, of Croydon-common, the owner of
a locomotive steam-engine, and Robert Deadman, a man in
his employ, were summoned at the instance of Sir R. Mayne,
Commissioner of Police, charged with allowing a locomotive
engine to proceed along a certain highway in the parish of
Lewisham, contrary to an order made by the Metropolitan
Board of Works. Scrgeant Churcher, 26 P, produced a copy
of the order in question, pmhibit'uxf; the passing of locomo-
tives along roads -in the metropolis between the lLours of
6 a.m. and 10 p.m., ard deposidd to secing the engine belong-
ing to Maynard, and iiven by Deadinan, passing through
Lewisham at half-past & in the afternoon. The defendant
Maynard pleaded ignorance of the orderin question, and said
that the makers of the engines suEp]icd purchasers with a
copy of the Act of Parlinment, which contained nothing as to
prolibitory hours. Sergeant Churcher said the order had
only recently been issued, but a copy was posted at every
metropolitan police-station. Mr. Maude said the Act of
Parliament gave the Metropolitan Board of Works and other
local authorities power to prohibit the travelling of locomo-
tives along public roads during stated hours; but in conse-
quence of this being the first case under the order in ques-
tion, a nominal fine of 5s. and costs only would be imposed.
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COPPER-SMELTING FURNACE FOR WOOD FUEL.

AS USED BY THE OPHIR COPPER MINING COMPANY, AUSTRALIA.

Tur. Ophir Copper Mining Company have mines at Lewis
Pond Creek, in the Bathurst district, abont 140 miles west of
Sydney, and owing to the heavy cost of the inland carriage to
the port of Sydney, and the subsequent freightage to the works
at Swansea, they have been compelled to smelt at their mines
all ores of low percentage. The mines are, however, at a con-
siderable distance from any coal-field, whilst they arc sitnated
in a thickly timbered district, and this led to the use of wood
for fuel. A melting furnuce of the class used in Peru was first
erected ; but, from the low—class ores at the Ophir mines being
very siliceous and containing little iron or other matter favour-
able for forming a liquid slag, they were found to be very refrac-
tory, and the attempt to smelt them in such a furnace,
with wood as fuel, was unsuccessful. After some discussion,
however, it was decided to renew operations, and the furnace
shown in the annexed engravings was erected ; but before this
was accomplished many difficulties were encountered. Fire-bricks
for the roof and sides of the furnace had to be obtained. There
were on the section of land belonging to the company several
reefs of quartz—refractory, of course, as far as fire was concerned,
but not‘ﬂm #o when any attempt was made to shape it for the
bricklayer. This quartz, mined as best it could be, was put into
the old furnace, kept red-hot for forty-eight hours, and then
raked out into “boshes” of cold water. It was now easily
pounded into particles emall enough to be moulded into a brick,
when mixed with a proportion of clay wash. Material for the
bottoms was also required. Pounded quartz would not avail
here. Five miles away, a quarry had becn opened on a bed of
sandstone, lying in the Silurian system—the geological feature
of the district. This stone was, fortunately, discovered to be
capable of withstanding a white heat, and was, moreover, when
quarried, easily dressed; and with this the false and working
bottoms were made. In order, when constructing the furnace,
to be certain that snfficient heat should be obtained, the area of
the grate was made eqnal to the ordinary Swansea melting
furnace, and the body of the furnace considerably smaller. These

recautions proved to be unnecessary, for as soon as the pecu-
Eﬂritin of the combustion of timber were ascertained, a more
intense heat was obtained than would have been the case from
first-class coal; and as no clinker waa produced, the additional
luhour of more frequently replenishing the furnace was less
than is ordinarily expended in keeping the firebars of a coal
furnace clear and bright. The chief peculiarity, which had not
hitherto been observed, was the tendency of the cold air to form
pipes, or ages, between the ends of the logs and the sides of
the fire-chamber, which allowed so much cold air to get into the
body of the furnace, without passing through the fuel, as greatly
to diminish, an i y almost to neutralise, the heat
produced from the legitimate combustion of the fuel. To obviate
this, dead plates or shelves of cast iron, were placed round
the fire-chamber, at the level of the firebars, and projecting
fully 6 in. into the area. There was now no chance of air pass-
ing but through the burning fuel, and the effective heat in the
furnace was increased in a degree greater even than was antici-
pated. The ore, although subjected to this increased heat, con-
tinued nevertheless most stubborn and intractable. Limestone
was added, with partial success, but the main element (iron),
of a practically good slag, was still wanting. After searching
in various localities, a deposit was found, evidently the back of

copper lode, and, when added in proper proportions to the
charge, produced the desired effect—a fluid slag, from which the
copper separated itself without further diﬂicuity. There was

not the slightest trouble in muintaining a very intense heat;
the only care necessary was to provide a good stock of wood,
which should be kept long enough under cover to be perfectly
{ree from moisture (hygrometric st least) when required for use.
The quartz bricks proved admirably suited for their purpose, as
after constant use for four months the roof of the furnace was
in excellent order, not requiring the slightest repair.

The wear of the bricks was found to be greater at the sides
near the bridge than at any other part, and Mr. Joshua
Llewellyn Morgan, the engincer of the company, under whose
direction the furnace was erccted, considers that this excessive
wear might be prevented by al:ering the shape of the furnace
o thut the transverse area of the passage through which the
flames pass diminished gradually from the grate to the flue.
‘The bollow bridge of the furnace was fitted with a register
attached to small flues passing upwards, so us to admit to the
underside of the flame such an amount of air as might be neces-
sary to ensure the perfect combustion of any carbunic oxide gns
that might puss over. The binding of the furnace, especially
about the grate, proved very c¢ffective.

For the particulars of this copper-smelting furnace above
given we are indebted to a’paper read by Mr. Morgan before the
Institution of Civil Engineers during the last session, and our
engravings are copicd by permission from the proceedings of the
Institution.

G1rrARD'S INJECTORS.—It is a remarkable fact that Gif-
fard’s injectors can be purchased in France at a price some-
where about one-half of what is charged for the same sizes
by the proprictors of the Dritish patents. Messrs. Sharp,
Stewart, and Co., of Manchester, English locomotive makers,
who export locomotives to the Continent, make it a practice
to avail themselves of this difference in price. They send the
engines away without fitting their injectors to them; they
then purchase them from M. Flaud and Co., in Paris, and
get them screwed on to the engines when the latter arrive at
their place of destination. A saving, amounting to 10/ or
121. per injector, is made in this manner, and an excellent
example is set abroad by English engincers how the supe-
riority of British manufactures ought to be looked upon as a
thing of the past.

Tug CLEVELAND IRON TRADE—~The Cleveland pig-iren
trade displays rather less animation ; still, the deliveries con-
tinue comparatively good, and very few of the makers have
large stocks on hand. To Holland and France a few cargoces
have been cleared out, but Continental orders are coming in
but slowly, and the demand is generally weak. A want of
orders is experienced to a certain extent in the malleable iron
trade. The foundries of the neighbourhood are only mode-
rately busy; it had been hoped that a large East Indian
order for chairs would have been secured, but it has been
given instead to a Glasgow house. An order for 14,000 tons
of rails for the East Indian Railway has also gone to Wales.
A reduction of 10 per cent. in wages is proposed to be made
on and after December 7th.

SHEPPIELD.—The trade advices received from Sheflield are
of a more cheerful character, some fair orders having come
to hand for armour-plates, and also for railway plant. The
armour-plates have been ordcred for the most part on Go-
vernment account, and will give employment to a number of
men who have been idle for some time past.

DovER To CALAls.—Notice has been given of an intended
application to Parliament for an act empowering a company
to erect works at Dover with a view to the employment of
steam vessels of great power, speed, and burden between
England and the Continent. The proposed works are thus
described :

(1.) A pier abuttin
Picr, and commencing therefrom at a point about 66 yards to
the routhward of the south-eastern corner of the Lord War-
den Hotel, and extending thence in a north-casterly direc-
tion for a distance of about 176 yards into the sca.

(2.) An extension of the present North Pier, commencing
at the south-eastern end thercof, and extending thencee in the
same line for a distance of about 100 yards into the sca.

(3.) The forming a water station, with all necedful build-
ings, wharves, approaches, lifts, apparatus, and convenicnees
within the proposed piers, and the appropriation of such
station and appurtenances to the uses of the Company, such
waler station L'ing formed partly by the removal of the
South Pier head and the reservoirs and works constructed
thercon and connected therewith, and the exeavation and
dredging of the soil whereon the said pier stands.

(4.) Dredging, deepening, and improving the bed of the
sea in front of the proposed piers and at the entrance to the
tidal harbour, and also dredging, decpening, and improving
the bed of the said tidal harbour.

(5.) A short railway (A), commencing by a junction with
the South-Eastern Railway, at or near to a point about 300
yards to the westward of the western cntrance to the tunnel
under Archcliffe Fort, and terminating on the south quay of
the tidal harbour, at or near the eastern end of the Customs
warechouse shed of the London, Chatham, and Dover Rail-
way on that quay.

(8.) Another s{lort line of railway (B), commencing by a
junction with the London, Chatham, and Dover Railway in
the Dover passenger station thereof, and terminating by a
junction with the proposed railway (A) lastly described, in
the cast side of Clarence-place, about 30 yards from tho
northern corner of the harbour-master’s office.

(7.) A graving dock, situate at the northern end, and
opening out of the tidal harbour at or near the middle of the
said northern quay thereof, with all necessary lock gates and
works connected therewith, and extending northward for a
distance of about 150 yards, and of a width of about 40
yards; and for the purpose of the said dock, to divert the
esplanade at the southern end thereof.

Frenxca PerMANENT Way.—The Paris, Lyons, and
Mediterrancan Railway Company has let a contract for
Bessemer steel rails to the Chitillon and Commentry Forges
Company at 121. 8s. per ton. One of the French railway
companics is said to be about to introduce iron slecpers onits ®
system.

SEWAGE AT WEST HaM.—Messrs. Lucas and Wilkinson
have drawn ug areport on the utilisation of the sewage of
West Ham. The estimated cost of carrying out the pro
made is 45,000/., viz., about seven miles o% forcing main, in-
cluding compensation and laying, at 4500. per mile; addi-
tional engine power, 85007.; logal and engineering expenses
and contingencies, 5000/.  Messrs. Lucas and Wilkinson
anticipate that the utilisation of the sewage would produce a .
net return of 4200/. per annum, or 9 per cent. per annum on
the capital proposed to be expended.

on the cast side of the Admiralty
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WATER-TUBE GRATE.

DESIGNED BY MR. N. MOGENSEN, ENGINEER, GLASGOW.
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greater proportion of air-way to be obtained through the grate,
$ith & guvon diameter and pitch of tubes, than could be got
i were all placed in one plane, and it is probable

3 ht advantageously adopt the same arrange-
ment, as he easily could do without any material modifica-
tion of his plans.
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TER ¥xw CoNTRACT WITH THE P. AXD O. CoMPANY.—
The correspondence which has resulted in an ent for
granting & new contract to the Peninsular and Oriental Com-
pany has been published as a Parliamentary gaper The
subsidy is to be 400,000{. per annum. By ormer con-
tract it was only at the rate of about 4e. 6d. per nautical mile,
or 230,000l. per annum. But the line established by the
French Government receives about five times as much per
i advantages; and
and Oriental Com-
pany demanded 7s. 9d. per mile to enable them to undertake
a new contract. The negotiations carried on have ended,
however, in the company agreeing to accept 400,000l. per
annum, with two itions—first, that the contract should
be for & term of twelve instead of six years; and, secondly,
that when the net profits exceed 8 per cent., a fourth of the
surplus shall go to the Post Office, it being understood, on
the other hand, that when the dividend from unavoidable
causes sinks below 8 per cent. the subsidy shall be raised to
an amount to cover the deficiency, but is not in any case to
exceed 500,000{. It is calculated that the terms granted will
amount to a rate of about 6s. 1d. mile. In reply to a

uestion addressed to him in the House of Commons by Sir

. Rawlinson, Mr. Hunt has stated that it is the intention of

2

PROGRESS OF INDIAN RAILWAYS.

Ix order to expedite the re-opening of the Bombay,
Baroda, and Central India Railway for traffic at the
place just south of the Nerbudda river, where the
embankment has been washed away by the late floods,
the chief engineer of the company has determined to
restore, in the first instance, the embankment at the
southern extremity of the viaduct, with earth as it
was before the floods, and to pitch and erect in the
bank the iron piles for the extra spans to be added to
the viaduct. A large force of men have for the last
few weeks been at work, and it is expected that all
breaches in the line are by this time filled u
and that passengers and goods trains are now able
to resume passing over the whole line as usual. The
piles will be screwed down, leaving' the extension
of the viaduct for the purpose of a.ﬂ‘ol:ﬁng extra water-
way to be completed afterwards, so as not to involve
farther interruption to the traffic. Through traffic is
to be resumed at once.

The construction of railway over-bridges in Bombay
is progressing rapidly, under Mr. T. Ormiston, C.E.,
chief engineer of the Elphinstone works. On the
town side the abutment and retaining walls to the
apxroaches of the Carnac bridge are on average about
6 ft. above ground level; the Musjid bridge has not
yet been commenced ; and the El Linstone bridge is
about 4ft. above ground level. (})n the Bunder side
the foundations of the abutment of the Carnac bridge
have just been finished, and the north retaining wall
is about 3 ft. above ground level; the abutment and
approaches of the Musjid bﬁdﬁ:‘:w about 10 ft. above
fround level, and the Elphiustone bridge is still
urther advanced.

A development of the Ceylon Railway traffic, ex-
ceeding the most ine expectations, is, it is stated,
likely to be realised almost immediately. The return
for the week ending October 6th amounted to 2885/,

The cost of completing the East Indian Railway, so
as to allow of a l(ionble line of rails from Calcutta
to Allahabad, vid the loop-line, with a single line
throughout the rest of its length, is estimated at
i!ig,466,923l. This does not include the Jubbulpore

€.

The Madras Government has approved of the rail-
way agent’s proposal to attach to goods trains inex-
pensive carriages, without seats, at a special fare of two

ie per mile. This was tried in Bombay and on the
E‘.ntem Bengal line; but it was found that the re-
spectable natives will resort to the very lowest class
even on long journeys. To meet this the railway

nt would restrict the privilege to the labouring
classes ; but the local Government orders the issue
of tickets to all who apply for them.

The Mhowlee viaduct, on the Great Indian Penin-
sula Railway, between Shahpoor and Atgaum, is to
be replaced by an embankment with a 25 ft. water-way.
The work has been let to one Rustomjee, at five annas
])er cubic yard. A great number of bridges on this
ine might, it is thought, be similarly treated, for a
parently bridﬁes have in a great many places been built
where embankments with 20 and 30 ft. culverts would
bave sufficed. The rebuilding of the Mukka Mulla
viaduct has been let to Messrs. Glover and Co.; and
it is understood that pressure is being put u%(‘m those
contractors to have the job out of hand by February

next.

NOTES FROM INDIA.

Bengal.—The Ganges flood, in Eastern Bengal, is abating
The water has fallen six feet at Kooshtea, and along the railway
the inundation is subsiding at the rate of about three inches a
day. The large bridges never were in danger, but only the
small culverts. One flood openini failed, and made & gap in the
embankment ninety feet long. native paper remarks, thas
the Railway Company have, in conformity with an order of the
Governor provided refreshments at all their stations for
Dative passengers, yet the difficulty which used to be experienced
in obtainiug water has not been altogether removed. Native
passengers, for want of anything better, have to drink out of
their hands. The Jumna, one of the new India t has
arrived at Calcatta. Complaints are rife regarding her unfitness
for service in the tropics, and it is said that her build is such as
to make her roll in the most ordinary sea, and that the ventila-
tion and arrangement of her cabins are unsuited for a hot cli-
mate. It is reported that the Civil Engineering College of Cal-
outta is to cease to exist as a separate institution, and is to form
a special class in connexion with the Presidency Coll Prac-
tical instruction will be given at the Cossipore Foundry to sta-
dents of the institution. The Government of India has in-
structed the Bengal Government to carry out most of the Orissa
roads, and improvements at False Point Harbour, recommended
by the Famine Commission. The irrigation works recommended,
are under consideration by Colonel Strachey and the local irri-
gation department. Admitting the importance of collecting
agricultural statistics, and regilwrinﬁ meterological phenomens,
the Government of India has asked the Secretary of State to-
send out Professor Tyndall on a visit of a year to India. Mr.
H. F. Blandford, of the Geological Survey Departmeat, uader -
the Government of Indis, is to be appointed geologist to the -
::{mnin Expedition, with special instructions to search for-

Central Pr ,—The God, Navigation works will «
take a considerable amount of time and money before any benefit
can be derived from them. It is proposed to expend during the~
current year 2§ lacs of rupees on the first barrier, and it is con-
sidered that navigation will be clear up to the foot of the second -
barrier by June, 1868. Flotillas, eombin;u:ﬁ light draught with -
great power and stowage room, have arrived out from KEngland,
and more are expected, which are to be the pioneers of commerce
on its waters. Including these works, the expenditure of the
Public Works Department in the Central Proviaces amounts
245,175L, being 62,710L less than the outlay of the preceding
year. No wonder the roads, the weak Eoint of the administra--
tion, are neglected, although the highways from Bombay to

and Calcutta through the Provinces. And it is far
from creditable that ia six years the number of miles of metalled-
and bridged roads has increased from 70 to only 400, just as it
would have been more satisfactory if, in pushing on the loca}
railway to Nagpore, the late Chief Commissioner hud not
forgotten the imperial line to Jubbalpore. The Deputy Com-
missioner of Chindwarra has recently explored the fine coal-field
in that district. He has now been able to trace coal southward
to the crest of, or to some spot below, the southern slopes of the
Santpooras. The great exteut and richness of the Chindwarra
coul-field lt:' been I:mde ;:lurm&he d;licovery of excellent coal,
one seam being eighteen feet thick, in the uj valley of th
Towa, about fifty miles from the Railwa: s:fg:rn of I’?{ll‘“o o;
the main line, is most important. Mr. glmdford, of the Geo-
logical Survey, will visit the district this season.

North- Western Provinces.—On 14th October last, & con-
ference of Government engineers took place at Allshabad, to
discues the systems at present in force for the construction and
repair of imperial roads. A system of ent was there
decided upon which will test the energy of the engineers em-
ployed, as they are in future to be aolgy responsible both for
the quality and quantity of the work done. The present system
of large contracis is to be abolished, and the work is to be done
by assistant engineers, with native agents under them. Small
contractors are to be empluy«d when available.

Madras.—After 1he untortana:e failure of engineering works
on the Great Indian Peninsuls Railway, the Madras people are
looking into the state of their line, A'report on the w_ ks, b
Mr. Smart, the civil engineer, giving an assurance of their
stability, has recently been submitted to the Government. Mr.
Smart was not satished with examining the face-work only, but
caused the piers and abutments of a large number of bridges and

culverts to be opened out. In no instance did he discover un-
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sound work. Major Shaw Stewart, the consulting engineer, 8ays
the success with which Mr. Smart is prosecuting the works is
the more gratifying, inasmuch as he is the first in the Madras
presidency who, with sufficient means and appliances, has under-
taken contracts for work upon an extensive scale. Captain
Darrah is at present engng«foin superintending the erection of
an iron girder brid%: across the Cooum, at its mouth, which
will do away with the necessity for the yearly construction of
the bar across that river to form a road connecting the north
and south beaches of Madras, . .
‘Bombay.—The relative commercial advantages of Calentta
and Bombay are thus compared in & letter which has recently
[ in ‘the T¥mes of India: * Beyond a ﬂemt climate
and one of the finest harbours in the world, Bombay has nothing
1o boast of. - Calcutta has & good climate, a fine harbour, and
an immense back country opened up by railway, which are all
elements of success; but the element of success is the produc-
tions of a country, and Bengal is far ahead of western India in
this respect. Calcutta does not depend, like Bombay, upon one
article-of export, and until the latter presidency takes to g‘ro-
ducing other articles besides cotton it will not advance.” The
Sassoon General Hospital at Poona, built through the liberality
of Mr. David Sassoon, was opened on the 7th October by his
Exeellency the Governor of Bomhaé. The building, which was
designed by Colonel Wilkins, R.E., cost 81,000L, Govern-
ment giving the site and about on: _third of the amouut. It is
fitted up for the modation of 144 patients; but, in the
event of an epidemic, the east verandahs may also accommodate
60 more, being 200 in all. Two new municipal markets are
“E,idly ap‘plwhing completion. at Bombay. One of thess,
which is for the sale of meat and fish, is 200 ft. in length by
60 ft. in width, and the other, for the accommodation of veget-
able dealers, is 140 ft. by 120 ft. They have both been erected
from the designs of, and under the superintendence of, Mr.
Russel Aitken, the executive engineer to the municipality. It
is now hoped that the through communication between Bombay
and Madras will be completed by the end of 1870. Cotton, to
the extent of 143,696 lb., and valued at Rs. 50,650, was shipped
from Kurrachee during the month of September last. A survey
party is about to proceed from Wassud to locate the Nee-
:ﬁc and Delhi extension, on the Bombay and Baroda line of
way.

RUSSIAN RAILWAYS.

Tae St. Petersburg correspondent of the Times supplies
the following interesting information : “ A few iculars on
the Russian railway system, and the progress 1t has already
made, will not be out of place just here. gIbe principal lines
aopen for traffic are the one connecting St. Petorsburg with
Cracow and Kéonigsberg, and the St. Petersburg-Moscow line.
From Diinaburg, a station on the first-mentioned line, a
branch shoots off to the harbour of Riga in a northern direc-
tion, and to the city of Witepsk in a southern. The latter

is to be connected with Orel, in Central Russia, by way
of Smolensk, and the works are sufficiently advanced to
warrant the hope that the line will be ready for use by the
1st of January, 1869. The next link in the road to the
Black Sea is Orel-Kursk-Kieff, but this is in a backward
stage, and will, at the very earliest, be completed two years

later. Oonﬁnuinﬁur survey in the same direction, the next
is the Kieff-Balta line, which will shortly be available for com-

merce. Between Balta and Odessa the locomotives are already
running. Passing over to the central provinces we find three
lines issuing from Moscow, besides the one to St. Petersburg.
One goes due north to Yaroslav ; the other due east to Nishni,
on the Volga, whence is steam communication all the way
down to Astrakan ; the third, proceeding south-east to Ryasan,
terminates for the time being at Kosloff, whenoce it is to be
continued both southward and eastward. Southward the
works are being rapidly pushed forward to Voronesh. The
eastern extension, which has not yet been taken in hand, will
gouch the Volga at Samara, from which latter place the shovel
ig already levelling the way to Orenburg. addition to
these, which are the main lines, the Great Southern is to be
united with Mosocow by what, in so vast a country, may
be called & short cut to Orel and Kursk. As far as Toula,
which is a third of the distance, it is complete. Westward,
Moscow will be connected with Brzeso and Warsaw by
Smolensk, earthworks having already had a beginning in the
eastern section of this enormous tract. No otger important
lines have been commenced. The Riga-Mitau-Libau,’and the
Odossa-Novoselica—the latter place situate on the Austrian
frontier, near Czernovits—will be the junction of the Galician
and Moldavian and South Russian railways. Without parti-
c'q.lnnmg a gmnber of less useful lines, I will content myself
with sa; ,in ponc}uaion, that the railways already opened
exceed miles in length; that those near comp{ftion
traverse about half this distance; that a third category, only
just commenced, are about 2000 miles long, ‘a distance
equalled by lines projected and likely to be carmicd out. The
great work is on with the utmost energy, a large portion
of available funds being steadily sp(flied to an object equally
calculated to assist in commerce and war. If, as 15 lik:?y, the
8t. Pet:;sbt;)r :lle[r“?' line ag!ould be sold to Mr. Winans or
some other bidder, the eeds are sure to be t in layi

down rails somewhere em'c’ pe e

THE 15 IN. RODMAN GUN.—Admiral Fi t, in a recent
despatch from BSheerness to his Government, observed as
follows : * Experiments were being made with our 15 in.
and the English 9in. rifled gun, and of eounewerehiﬁ;
interesting. The targets were riddled by both, thoug%l 1t
:g_pem to me that the 15in. gun produced more destructive

ects. The experiments have not yet decided the relative
merits of the two; for, although they accord to our iron
superiority, they consider that the conical shot of their 9in.

gun, weig 2501b., will accomplish ter etrati
while the 16 in. has greater enll)shingm er.’Pen o
AMERICAN 'RAM-PACKETS.—The rican line of

steamers between New York and Havre, of which the Arn‘g
and Fulton are the chief vessels, has been discontinued for
want of patronage, and the steamers ere to be sold.

RECENT PATENTS.

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

rices, from the Great Seal Patent Office, Chancery-

e.

(No. 620,10d.) John Robert Breckon, of Darling-
ton, and Robert Dixon, of Crook, patent arrange-
ments for facilitating the screening and loading of
coke. Aoccording to these plans, the:-coke is conveyed
from the ovens by endless chains of buckets, which
raise it and deliver it into “distributors,”® which in
their turn discharge it into the screening-hopper, from
which it passes into the wagons placed to receive it.
Special arrangements for keeping the chains of buckets
tight, and for working the “ distributors” are included
in the patent.

(No. 621, 8d.) John Garrett Tongue, of 34,
Southampton-buildings, patents, as the agent of Hart
Foster Pease, of Brooklyn, U.S., a form of steam-engine
or pump, in which the piston is connected directly to the
crank by a connecting-rod, no piston-rod being used. In
order to allow steam to be admitted to both sides of
the piston, the cylinder-cover next the crank-shaft is
of such a shape that it forms a casing .enclosing the
connecting-rod, crank, &c., the cxank shaft working
through a stufing-box on one side of the casing. The
whole object of the arrangement appears to be to
reduce the total length 0? the engine as much as
possible for a %iven length of connecting-rod, but
any advantages the plan may possess in this respect are
far more than balanced by its obvious disadvantages.

(No. 626, 1s. 10d.) Edward Storey, of Lancaster,
patents various methods of constructing steam-boilers.
A description of the numerous arrangements proposed
by Mr. Storey would occupy more space than we could
spare here, and we shall therefore o {say that the main
feature of the plans is that each boiler proper is sur-
rounded on-all sides by a double casing, between which
and the boiler is a space or flue through which the
waste gases from the fire pass on their way to the
chimuey. The feed-water for the boiler is made to
enter this external casing first.

(No. 631, 1s. 10d.) Cbarles William Siemens, of
3, Great George-street, patents some improvements
in the construction of the class of spirit and water
meters known as ¢ inferential ” meters, the object of
these improvements being to prevent the accuracy of
such meters from being impaired by contractions of
their inlet passages due to deposits from the fluids to
be measured. The patent also includes the exceedingly
ingenious arrangement of meter for measuring and
registering the amount of absolute alcohol contained in
a liquid passed through it, exhibited by Mr. Siemens
at the late Paris Exhibition, and described by us in
ENcINEERING a few months ago.

(No. 633, 1s. 4d.) Alphonse Louis Normandy, of
17, New Park-road, Stockwell, patents arrangements of
heated air or engines. In one form of these
engines, in which reciprocating pistons are em loyed,
the pistons are each made in the form of a bell dipping
into a fluid of great density, such as melted lead ; each
piston, with the fluid, being contained in a suitable
casing. The pistons are to be raised and depressed
by allowing the heated air or gases to act alternately
on their interior and exterior surfaces. In another
form of engine, the air or gas is caused to enter the
lower inverted buckets of a bucket-wheel, or chain of
buckets, immersed in melted lead or other similar
fluid, Various other points of detail are claimed in
the patent. We fear that there will not be many
engines made on these plans.

(No. 641, 9s.) Paul Rapsey Hodge, of 106, Oan-
non-street, patents various methods of constructin
turbines, &c., which could not be clearly describe
without reference to drawings.

(No. 644, 8d.) William Edward Newton, of 66, Jury

Chancery-lane, patents, as the agent of William Sellers
and Coleman Sellers, of Philadelphia, U.S., arrange-
ments of valve-gear for steam-hammers. The objeots
of the arrangements are to enable the valves to be at
any time worked, either entirely by hand, entirely by
power, or partly by hand and partly by power, and to
obtain from the hammer-bar a reciprocating movement

{to work the valve without subjecting the gear to

shocks or blows. According to one plan, the valve is
driven from any reciprocatinﬁ lpart of the hammer
through a properly proportioned lever, to three points,
on which lever the valve, the reciprocating part, and a
hand-lever are respectively connmected. Kaeh point
becomes in turn the fulcrum, according to the work
required from the hammer. By another arrangement

", | the reciprocating motion for working the valve is ob-

tained from that part of the hammer-bar, which is at

all times within the steam-space.

(No. 646, 8d.) William Clark, of 53, Chancery-
lane, patents, as the agent of George Washington
Lemley, of Paterson, U.S., a method of driving fans
by the direct impact of jets of steam on the fan-
blades, the Iiets being so placed that they discharge the
steam in a [ine with the outlet pipe by which the blast
is conducted from the fan.

(No. 647, 4d.). Edward Lloyd, of Bow, patents
machinery for grinding straw, esparto grass, and
similar substances previously to their being converted
into pulp for the manufacture of paper. : The object
of this griuding is ta destroy kuots and other ob-
jectionable substances which would otherwise have to

e separated at a subsequent stage in the mapufacture
of the pulp. "

(No. 658, 10d.) William Young, of Straiton, and
Peter Brash, of Leith, patent a method of effecting
the. distillation of coal, shale, and other. bitumiuous
substances by inierposing a stratum .of or
vapour between the casing heated by thesfurnaee and
the substance to be distilled, and causing the gases or
vapour so heated to pass in a downward current
through the materials contained in the distillingvessel.

THE EAST INDIAN RAILWAY.

Coroner Hopesox has recently published a report
on the station to station traffic o? the East Indian
Railway in the hall-year ending June, 1866, from
which the following particulars have been extracted :
The largest receipts from passenger traffic are shown
to havc'been at Allahabad, after Howrah and Calcutta.
At Serampore the number of passengers is greater
than at any intermediate station, except Allahabad,
although, of course, the bulk of the traffic is with
Calcutta. Next comes Burdwan. Of the entire
traffic of Howrah and Calcutta, rather more than one-
fifth in numbers, andgmst about one-thirtieth in.re-
ceipts, was what may be called suburban, that is,
bounded by Chandernagote, and about nine-twentieths
in numbers, and nearly one-eighth in receipts, was
within the limits of Burdwan, gi which portion of the
line the earnings amounted tg.ghout" 7/. 10s. per mile
per week; 25,303 passen hooked to Jumalpeor,
most of wham probably int#hded to go further on, and
17,598 booked at that place for Howrah and Calcufta;
756 only booked through to Delhi, and 383 down
from that place, and the receipts show nearly all of
these raust have been first or second class. In the
oase of almost ever large town a large proportion of
the traffic was with places within 50 miles on each
side, showing that the agricultural classes use the line

reatly. Between Benares and Mirzapore, Benares
and Allahabad, Mirzapore and Allahabad, and
Allahabad and Cawnpoor, there was considerable
trafic. In goods Cawnpoor comes next to Howrah.
In the half-year 280,568 tons, yielding 421,623. of
receipts, arrived at Howrah, and 53,220 tons, yield-
ing 193,008., departed up the line. At Cawnpoor
16,807 tons, yielding 47,111L, arrived, and 25,631
tons, giving 86,8007, departed, chiefly towards Cal-
cutta.

INDIAN RAILWAY GUARANTEES.

AIconnstonnss':aivrites as follows:

«It is quite a mistake to sap that the guarantee given
by the Government to the I&m Railway 1s abso]utegimd
unconditional, or is not liable to dilution under certain con-
tingencies. For exmﬁle, it is one condition of the arrange-
ment concluded with the railway companies that a line when
opened shall be regularly worked, and that at least one train
ghall run from end toend of it each way daily. It is another
condition that the railway shall be maintained at the e
of the company in working order. If, however, any
railway when opened does not pay its working expenses, the
loss thence accruing will devolve upon the company, and not
upon the Government, and the same result will ensue should
the railway be carried away by floods, or suffer extensive in-
j by such accidents as those which have recently befallen
the Great Indian Peninsula Railway, as upon the company falls
the work of reparation. Of course the railway companies
will endeavour to maintain an opposite hypothesis, and can
no doubt appeal to precedents wgere their interpretation has
been apparently admitted. Thus, in the case of the line of
railway constructed by the Scinde Railway Company between
Kurrachee and Ghisree, not only is there no train plying daily
from end to end, but hardly a train has over run upon it at
all, and the rails are rusting out, and the works going to
decay, without benefit to any party. Why has the condition

rescribed by the contract not been enforced in this case?
it because the line has not a separato contract, but.con-
stitutes a })a.rt of the Scinde scheme? Such a plea has mani-
festly no force, as the intention of the Government manifestly
was that it should nat be called upon to pay interest upon a
scheme which was of no public advantage.” Yet this is the
very thing it is doing in'the case of the Ghisree branch. Then,
in the case of the Scinde main line, long after the line was
declared open and complete, continual additions have been
sanctioned to the guarantced capital for repairs and recon-
structions. Yet such concessions are quite inconsistent with
the terms of the contract. The fault lies no doubt in lax
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Government supervision, and in the plastic nature of the
ent by whom the Government is represented. It is high
time that the matter should now be looked in the face, and
Gov t should clearly understand the position into
which it is allowing itself to slide.”

ON RECENT MARINE, HYDRAULIC, AND
SANITARY ENGINEERING IN SCOTLAND.
(Continsued from page 486.)

THE water is taken from Loch Katrine to the service reser-
voir at Mugdock by an aqueduct 253 miles long, the built and
tunnelled portion of which is 22 miles long, with a height and
width of 8ft., and a uniform slope of 10in. per mile. The
valleys of the Duchray, the Endrick, and the Blane are crossed
by cast-iron syyhon pipes 48in.in diameter, of an aggregate
length of 3§ miles, and a mean fall of 1in1000. Pr vision
has been made at the bridges, and other places, for laying two
additional lines of pipes when the increased consumption re-
quires it; and one of these lines, a pipe of 86 in. diameter, is
being 1aid between the two 48 in. pipes. On theline of this aque-
duct there are no less than 25 important iron and stone bridges,
and 80 distinct tunnels, ing in length from 1} mile down-
wards, and formicg a total fength of 18 miles.

The Mugdock service reservoir is 8 miles from Glasgow, and
has a water surface of 60 acres, with a depth of 5014t. The
surface of the water is 312 ft. above the level of the sea. It
contains 26 days’ supply at the present rate of consumption, and

irs can therefore be made on the aqueduct without inter-

rupting the supply to the city. The water is taken to Glasgow
by two lines op g(! in. pipes, with provision for additional pipes,
a8 may be required. throttle-valves,

he sluices, self-acting
momentam-valves, and many other details of this great work
are all worthy of notice, but I cannot now do more than allude
to them. The waterworks were opened by the Queen on the
14th of October, 1859, and the total cost was 1,592,0001.

The water is now supplied to nearly all the villages and
populous places round about Glasgow, and the natural increase
of the revenue is about 5000L per annum. The water rate paid
is 1s. per pound for dwelling-houses, and 1d. per pound ad-
ditional on all property within the Parliamentary limits.

Notwithstanding the great purity of the Loch Katrine water
—more than nine times as pure as that supplied to London—
the inhabitants of Glasgow yearly consume upwards of 1000
tons per annum of fareign matter in the water from that lake.

The Greenock new waterworks include two reservoirs, with
an lgg‘:egate capacity of above 1,200,000,000 gallons. The
embankments are 2200 ft. and 850ft. in length respectively,
with a height of about 60 ft. in the centre. The tunnel for con-
veying the water from these storage reservoirs to the point of
distribution is fally 14 mile long, and there will be filter-beds
having an area of 6700 square

The waterworks commenced at Paisley consist in the con-
struction of a store reservoir to hold 76,000,000 of cubic feet,
baving an area of 100 acres, a maximum depth of 35 ft., and a
catchment of 1220 acres. From thence the water will be taken
mm aqueduct of 64 miles in length to filters to be constructed

ve the present store reservoir at Stanley, about 2 miles from
the centre of Paisley. The works are also intended to provide
s suEply for the towns of Johnstone and Elderslie.

The new waterworks at Port Glasgow, which were opened
last month, consist of a reservoir on the Finlaystone Burn, with
a filter and service-tank at Parkhill. The reservoir covers an
area of 26 acres, and contains 8,800,000 cabic feet of water, or
more than 100 days’ supply for a population of 12,000. The
depth of water is 15 ft., and the top water-level is 346 ft. above
the mean level of the sea. The service-tank is 256 ft. above the
e, and with this pressure the highest houses in the burgh can
be supplied.

The Edinburgh Water Company are engaged in collecting and
leading to the farther end of the existing aqueduct at Rashie
Dean, abont 12 miles south-west from Edinburgh, the springs
of Crosswood, the most distant of which is about 6 miles beyond
Rashie Dean. A reservoir is also being constructed on Cross-
wood Burn, to afford compensation to that stream and to the
rival Almend for the abstraction of the spring water. The
springs in question are expected to yield about 75 cubic feet per
minute—say, 675,000 Pﬁ. a day—and the capacity of the re-
servoir is 25,000,000 of cubic feet, its area being 62 acres, and
its greatest éepth 88ft. The aqueduct is laid out s0 as to be
capable of brlng:mg in additional springs at the boundary be-
tween Mid-Lothian and Lanarkshire, but no Parliamentary
powers bave yet been got for taking those springs. The ad-
ditional supply now being brought in, which is barely 10 per
cent. on the present supply, will serve for a few years; but,
with the rapidly increasing demands of this city, some much

source of supply must soon be found.

e details of the scheme for the drainage of the Water of
Leith are so well known to the inhabitants of Edinburgh, that it
is not necessary for me to do more than allude toit. Except
during floods, no sewage now enters the stream from Coltbridge
to the sea, and it would be absolutely limpid and free from all
impurities were it not for the paper-mills and other manufac-
tories above Edinburgh.

The recent jury trial regarding the pollution of the North Esk
has such an important bearing on the question of the Water of
Leith purification, that it may be of some interest to the society
to describe the nature of that pollution, as well as the steps
recently taken by the paper-makers for its amelioration.

The quantity of Ea made at the mills on the North Esk
has risen from 681,000 lb. in 1807 to 11,175,000 lb. in 18G3.

Rags and ropes were alone used up to 1861, when Spanish

was introduced ; and, owing to the great reduction in the

cost of foreign paper, following the abolition of the import duty
in that year, the paper-makers gladly availed themselves of this
new fibre, * Esparto,” which enabled them to produce a cheaper
per than formerly, and thereby meet the competition of the

?:nigner.

Paper i now made from and Esparto, and the refuse
discharged occasionally or r ly into the stream, according
toqrf-&mmna, consists either of dry, semi-solid, or liquid im-
puri

The dry refuse, either floor sweepi or dustings ef rags
was, prior to 1841, thrown into the :‘#er, but since then has
been collected and sold to farmers and others.

The semi-solid refuse is the sediment left after mixing dry
bleaching powder or chloride of lime with water. Owing to the
much greater quantity of chemicals necessary to bleach Esparto
fibre, there has of late years been a increase in the
?mtity of waste chloride of lime, and difficulty at present is
ound in its disposal. The paper-makers desire to keep it ont
of the river; and while in one or two cases the neighbouring
farmers have- been enterprising enough to use it as manure,
yet, in the greater number of the mills the mill-owners have
not been able to do better than stere it in heaps, where it
solidifies, and becames in course of time quite hard. It is
believed to be fitted for application to clay landsor peat mosses;
but the large proportion of moisture it contains, and the distance
and height above the mills to which it requires to be carried for
application to suitable nd, have hitherto delayed the utilisa-
tion of the waste chloride of lime. The consumption of bleach-
ing powder on the Esk has increased from 113 tons in 1885 to
964 tons in 1863.

The liquid imparities are, however, by far the most objection-
able of the refuse thrown into the river.

In the early part of this century writing-paper was made from
rags of 80 clean a character that no more soda was u is
employed in proportion by a washerwoman. But since then the
extension of the trade, and the necessary use of rags from
Russia and other countries, where the population are of very
ﬁltbi habits, have obliged the paper-makers to employ rags of a
much coarser and dirtier character than formerly, and thereby
the great use of ‘‘ soda " was u. The quantity of soda used
on the North Esk bas in from 35 tons in 1835 to 570
tous in 1856, After the introduction of Esparto fibre the soda
rose to 980 tons, without any correspouding inorease in the
quantity of paper mmnfwtnrog.

It will be seen, therefore, that the exigencies of trade and the

‘effects of legislation have cansed the paper mills, which, when

first established on the Esk, were comparatively harmless, to
become now an intolerable nuisance, and cause of pollation to
the river to which they owe their birth.

The paper -makers have been at great ex in experiments
to remedy the nunisance and in procuri:ﬁ e highest chemical
advice; but the result can as yet hardly be a trinmph.
Some of them are at present boiling down the liquors, in which
Esparto has been boiled, in shallow pans, or by Swan’s patent
Frooul; and by ineineration of the residuum in a reverberatory
urnace they get back a great part of the soda. One of the
manufacturers is erecting works at the seaside, at which the
Spanish grass is intended to be boiled and washed, and after-
wards unTthu :h half "fll up to the hworh to b:l mn:ll:‘ into

r. is, thou, begging the question r, is
Ei‘;;ly satisfactory g:r thezmlm. vat?ntion is I:tgt:r than
cure, and there appears to me no reason why all paper-makers
shoxld not buy the }Esp:m in a boiled ahm instead of
each man boiling it for bimself, more wspecially as ertenteee
of the Esparto process are now ready to sell half stuff to those
who wish it, instead of the raw fibre.

The washings from the various machines contain a good deal
of fibre and colouring master. Some of the fibre is retained by
conioal * save-alls,” and some by subsidence in settling tanks.
The best invention, however, for purifying liquor containing
fibre is Needham and Kite's filter-press; but it is both costly to
buy and to work. One firm has three of them in use for the
liquor from their three machines for making writing-paper, and
they discharge 70 gall ﬂror inute of transparent water,
which, when 1t entered the filter, was full of fine fibre. A great
deal of the nltramarine and other colouring matter is also
rehimdbwith the ﬁb::‘.l ."l::e ‘:iguor: ::d d:l:ven il::to t.he]ﬁlurf
presses by a pump, r being for I two plies o
strong eott.on?:loth, exude through hundreds ofoili,fely cut lg’moves

in the framework of the
papermakers on the Water of

presses.
l1am glad to learn that the
Leith are rousing themselves from their apathy, and are likely
to do as much as their brethren on the North The Water
of Leith does not certainly flow through the beautiful parks of
spirited noblemen, but it does flow h the metropolis of
Scotland, the inhabitants of which will never reap the full
benefit of the money they have laid out in purifying their
stream, till those who are polluting it higher up have also done
their duty in arresting the sources of the contamination.

Theuw-l:ﬁa of Portobello was completed some years ago,
and nearly the expense of.the scheme was incurred in
works to preserve the purity of the sea-beach, by carrying the
sewage in iron pipes out to low water.

The Haddington sewerage works are not yet commenced. It
is to utilise the sewage of this town by irrigating some
adjoining land. For this pnrgoaq the sewage will bave to be
pumped toa height of abont 30 ft., and Lord Wemyss has under-
taken to pay the estimated cost of pumping.

Jedburg is bringing in a supply of above 60,000 gallons of
water & day, by gravitation from the Blackburn springs to the
highest m oflthe town. v of 1y 400.000 gl

wi tely got a supply of nearly 400, gallons
diem by gravitation from the r{ver Allan. per

Selkirk has a supply, if required, of above 100,000 gallons a
day, from a well sunk in & haugh near the river Ettrick,
pumped up to about 300 ft. above the highest part of the
town, by a water power on the Ettrick. This river forms
the natural outfall for the sewage of Selkirk, but it will
be possible to irrigate above 25 acres of land belonging to the
town with the sewage, after it is collected by the sewers now
being formed. As the bed of the river is sometimes dry in
summer, from the water going down the mill-lade, the new
sewers will discharge into the lade itself, below the lowest point
at which the water is used for manufacturing purposes.

The water for Peebles has been brought a distance of five
miles, in a 5 in. pipe, from a stream which gives more water
during dry weather than the town requires, There is, there-
fore, no store reservoir; but there is a small reservoir, contain-
ingﬂ:bout twenty days’ consumption, which supplies the town
whi .mﬂ;aatrumisinﬂmd. There is also ground for a filter, if
required,

A waterwork and system of sewerage is being executed at
Moffat. Clay pipes are used for the sewers, and the water is

-a greater extent than has hitherto been done. Small

brought in by iron pipes, with turned and bored joints, from
some strong springs a few miles above the town.

The new water supply to the Bridge of Allan is by gravita-
tion, principally from a burn which rises on the west of Deu;yat.
There is a collecting and storing reservoir on the stream of 8§
acres, with an extreme depth of 20 ft., capable of storing more
than 19} millions of gallens. This reservoir is 250 ft. above
the distributing tank, the test pressure from which will be
295 ft. The intended supply is 25 gallons per diemto a maxi-
mum population of 4500.

The burgh of Alloa is at present supplied with water from
Gartmorn Dam, which lies two miles to the east of the town.
The water is conducted to the filters in an open cut or lade,
exposed to contamination from several sources. It is now to be

en in pipes, and large and efficient filters are also being made
to provide for the increasing population.

he Dunfermline town council, baving purchased the pro-
perty of the water company, are constructing an additional store
reservoir, to hold nearly seven millions of cubic feet. As there
is at present considerable waste from overflow, it is expected
this will enable the works to afford a sufficient supply for a good
many years. Dunfermline has lately also been drained on the,
small tubular pipe principle.

The burghs of Kircaldy and Dysart, with a population of
20,000, have power to obtain a supply of water from the Falk-
land hills, from a gathering ground ahout nine miles distant,

.consisting wholly of pasture land, and having an average eleva~

tion of 1000 ft. ~ The wateris to be led to a distributing reser-
voir near Dysart, high enough to afford every building within
the district a supply under pressure of from 40 to 50 gallons
per head per diem. Tkis plan of grongin{ adjacent burghs or
populous places for water purposes might, I think, be carried to
ater extent X places, by
combination, might then go longer distances for really
vgubelr and a plentiful supply, than they could possibly do
singly.

t. Andrews has lately been drained. The town is divided
into two districts, and the sewerage of each taken in iron pipes
out to low water. The water supply is also being improved. .

The drainage of Dundee was begun in the year 1856, and, with.
the exception of two outlying and thinly populated districts,-
the whole town has now been drained in accordance with the
original plan. The town, however, is increasing so rapidly, by
the addition of new streets, that the work of drainage can hardly
be said to be completed. Tubular fire-clay sewers have been
hig where;e;et&u:)np :ould suﬂ}co t;tl)r the of the wata:{
and egg-sha| rick sewers for the mains as they approache
the outfall. There are 25 miles of tubular seywegs, at an
average cost per lineal yard of 13s., and 10 miles of brick
sewers, averaging 33s. per lineal yari The total cost of the
drainage was about 56,000Z. The water used for flushing the
sewers is the waste water from the various mills and factories
in ull parts of the town, and flushing-gates are placed at numer-
ous junctions, by means of which water can be made to flow
through several series of sewers before it reaches the river. No
ventilation of these sewers has been attempted, the town sur-

-veyor being of opinion that it i8 unnecessary where sewers are

made sufficiently smooth inside and flushed with water so as to,
prevent all deposits. A great mmi of the streets at Dundee
are very stoegl some of them being 1 in 8; but in a few streets,

where the fall is not great, and a supply of water for flushing
could not be obtained, silting takes place, mostly of sand. This.
is cleaned out at intervals by an apparatus of a simple charac~

ter. A windlass is placed over a man-way leading directly to

the sewer, and another over the next man-way, about 50 yards
distant. An iron chain is taken from the one windlass to the

other, having scraping tools and brushes attached to it, and the

sewer is easily and rapidly cleaned. In forming the sewers, it
was neceasary to excavate not less than 26,000 cubic yards of
whinstone rock, and this was done by gunpowder, through
crowded and narrow streets, without accident. Nearly all':go
sewage has been taken to one point in the river Tay, at a con-
siderable distance from the town, so that at any future time it
may be conveyed to the country for irrigating purposes by means

of iron pipes and pumginf)appamtus, or be otgerwi.se utilised.

The new works of the Dundee Water Company consist, in the
construction of an additional store reservoir iu Crombie Den,
capable of holding 32,000,000 of cubic feet. The areais 45
acres, and the test depth 55 ft. The reservoir is for the
pul of enabling the Water Company to store up and use the
whole yield of their gathering ground o{ about five square miles,
;hereof a hrged.pa.n no: runs u}l wl:ste. This can be but &

mporary expedient, and & much larger supply must
be procured for the town of Dundee frgn': soxgle) {nore dmm
source.

The town of Perth is divided by the river Tay into two drain-
age districts—the western, or Perth proper, and the eastern, or
Bridgend. The natural outlet for the sewage is the river. On
each side a catch-sewer is proposed to be made along the side of
the river, to receive all the sewage from the stree! ins, and
discharge it at a remote distance below the town, keeping in
view the probability of ¥nmping it up, and applying it for irri-
gating the lower part of Moncrieffe lu{md, situated in the river
a little velow the town. The principal and most densely popu-
lated part of the western district lies r:w and flat. The gnﬁgenu
of the main drains will range from 1 in 750 to 1 in 200, at such
depths as to admit of grufi:nts for the honse drains, of from 1
in36to1 in 45. Abundant flushing is obtained for the whole
of the main drains from mill-lades that intersect the town.
Deodorising ventilators, reachiug to the tops of the houses, are
to be connected with every drain. the western district is
subject to floods, which have thrice during the last twenty
years risen from 12 in. to 24 in. above the lowest parts of the
streets, apparatus has been designed to prevent the sewage
rising up through the ﬁ.lml from the drains. This apparatus
consists in a hollow india-rubber ball, hung by a chain within a
water-tight chamber, 80 as to be entirely clear of the flow of the
sewage in the gully. When acted upon by a back flow, this ball
floats into the moath of the gully-pipe, and is intended to pre-
vex_z;htbe aem rising ‘t?r trl:io’ sftreets.

¢ eas istrict affords for the most part faciliti
gradients in the drains. part fes for step
. The water uupsly_for the western district is filtered from the
river into a long drain or reservoir, in the upper end of Mon-
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crieffe Island, and pumped up to a high level. The works were
constructed many years ago. Of course, in carrying out the
scheme of drainage, the purity of the filter-beds is kept in view.
There is always a large amount of water in the river, and a
rapid current, leaning rather to the western side. The lowest
summer discharge is estimated to be twelve hundred times the
sewage discharge. The catch-sewer in the western district will
be 5 ft. diameter, of brickwork, and, in consequence of its length,
capable of containing, if required, the whole sewage of the town
during the short time the tide lasts at Perth.

The main drsins are some of them egg-shaped, from 3 ft.x
21t. to 4ft. X2 ft. 8in., and other pipes from 2 ft. in diameter
downwards. The scheme is at present being carried out.

Important water and sewerage works have been executed
recently at Aberdeen, but the information promised me has not
arrived in time for this address.

In laying before the society this short notice of what has been
recently done by Lydraulic engineers in Scotland, rather than
the fneml review of the yearly progress of science and art,
which some of our former presidents have 8o ably given in their
addresses, I have had to abstain from many tempting subjects
of interest at the present time. The sudden change in the
armaments of Europe, from muzzle-loading to breech-loading
rifles ; the effectof Major Palliser’s chilled shots upon iron armour-

tes; the world's exhibition of industry at Paris; the gradual
introduction of steel, the material of the future; the mesting of
the British Assocation at Dundee—are all tempting topics. One
subject only of great interest I shall say a few words about:
the effect of trade unions on the prosperity of this country. It
appears to me that, in interfering so much with individual
labour, these unions tend to undo a great deal of what the intro-
duction of machinery has done to make England great and
prosperous. Machinery tends to equalise labour, and to bri
1t to one standard ; but it is to the highest ible standard.
Machinery puts the child on the level with the adult. It
enables any one of sufficient intelligence to attend a machine
to do as much work, and as good work, as the most skilful man.
Machinery spreads a given quantity of work over the fewest
possible han But what are the unions doing? Their object
18 to bring down labour to the lowes¢ practicable standard, and
to lower the work of the adult; to prevent a man of industry
and intelligence /from doing more than a fixed low average of
work ; in short, to spread a given quantity of work over the
greatest number of hands. Trade unions are, therefore, antago-
nistic to machinery, and the introduction of the latter, instead
of hand labour, into every department of industry, is one of the
means of counteracting their bad effects. I do not, however,
consider that strikes and unions are interfering with the genenl
Proj of arts and manufactures, or the civilisation of the
world at large. On the contrary, their tendency is, perhaps, to
benefit the general cause of civilisation, by improving the re-
sources of other countries. In many branches of manufacture
England hitherto has had a monopoly, which she cannot Lope to
retain always. But now the price of labour in this country,
combined with the low standard of work allowed by the unions,
and the uncertainty in the labour market, which prevents manu-
facturers entering into large contracts with safety, must break
down some of the monopoly we have enjoyed, especially in the
iron trade. It is no secret to engineers that a great deal of
work i8 at present being done abroad, which some years ago
would have been done in this country. It is for the working men of
England seriously to consider whether they are wise to follow a
course of action which may drive away trade to countries fully
prepared, by low wages, by a high standard of technical educa-
tion, by the introduction of railways, and by the development of
mineral wealth, successfully to compete with us in the markets
of {.he world. ks hands, might have bee

n not attempting what, in m might have been an
imperfect nviav]v) of the recent py of science and art, I
bave, of course, been influenced by the yearly increasing diffi-
culty of giving a condensed account of science in its many
branches, and of invention in its meteor-like streams. The
world is in a state of scientific tension. Discovery after dis-
covery, invention after invention, nay, whole sciences are rush-
% into existence, and :ﬁn'nging up in the highly prepared and

tivated ground. In these days no man, looking back to the
science of his boyhood, dave predict the wonders which his
children may not live to see. It was not so formerly. The
seeds of many of the most useful modern inventions were sown
long, long ago, in barren ground, by men thoughful beyond their

e. The vital and easential principle was but required

e sunshine of advanced civilisation and knowledge, or the
forcing heat of necessity, to ripen it. The idea of the steam-
engine was sown at Alexandria 120 years before Christ, but lay
inert, like the ear of wheat in the mummy’s coffin, till it burst
into full activity 1800 years afterwards. ~The bricks of Babylon
were stamped with hieroglyphic churacters; but the invention
of printing only sprang up in the 15th century, after lying
dormant for 3000 years. nges of Miletus, 600 years before the
Christian era, ni the phenomenon of ;ﬁht ssnngmg from
rubbed amber ; but that Eght was quenched and almost for-
gotten, till Gilbert, of Colchester, twenty-two centuries after-
wards, founded the acience which he named after * electron,”
the Greek for the sage’s amber. .

A man in one age used formerly to sow ; another, at some dis-
tant future age, to reap. e

It isto be poticed, however, that now—and the idea is a
solemn one to thoughtful men—the interval between seed-time
and harvest is quickly becoming shorter. Many great dis-
coveries, many useful inventions, are sown, spring up, and
ripen in a century, nay, in the lifetime of one man. ogy
an photography are sciences but of guterdny; and Wheatstone
has lived to see the junction of two hemispheres by an invention
at whose birth he was t.

What is to be the end of all this knowled,

? If knowl
be power, then is man indeed getting pow To what is it
all tending? What limit of knowledge can a created being

attain?

We know that there was once a period in_the early history of
man's civilisation when the to build & tower whose top
might reach to heaven, and we are told that ‘‘the Lord came
o z‘own to see the city and the tower, which the children of men
« builded: and the Lord said, Behold, the people is oae, and

¢ they have all one language; and this they begin to do: and
o now’ nothing will be restrained from them which they have
‘ jmagined to do.”

Are we approaching another crisis in the history of man’s
prog;ess? (] cu:not. tell ;hbnt we do know, ?ng are sure, that
all things are working out the wise purposes of Hi

& “Who om.g of darkness ufled forth ught.r'.’)’
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By i e
On the Connezion between the Shape of Heavy Guns and their
Durability. By ArRTHUR R16G, Jun., Engineer.
(Continued from page 487.)
summary statement of the pmrortiona between

Tae followin
ﬁlml of the foregoing examples will correctly

the breech and

represent their relative durability, if made of the same metal
and on about the same scale:
I. Fig. 8 Parrott gun Breech 1 to barrel 2}
IL , 5 Navygun w 1 2
III. ,, 6 Columbiad n 1 3}
IV. ,, 1 68-pounder’ w 1 4
V. 5 9 Blakely gun nw 1 4 8
VL , 8 Armstronggummn ,, 1 14
viL. ,, 2 Whitwon;‘fun w 1 17
Although American guns head the list, yet it is more from

accident than design on their parts; for General Gillmore, who
commanded artillery operations before Charleston, and who is,
therefore, a thoroughly competent authority, in writing on the
subject of the uncertain and unequal endurance of the Parrott
guns, remarks, that it seems to be a question of some doubt
whether it is attributable to * practical difficulties necessarily
‘‘ connected with the mode of manufacture in its application to
“ large guns ; to varying or capricious properties in the metal
‘“ used ; to inherent defects in the form given to the gun; or the
“ resultant of some or all of these several and distinct causes,”
In remarking upon the existing American artillery, and what
ought to be its capabilities, the samo writer adds:  No rifled
¢ guns of large calibre are yet made and in service possessin
‘ sufficient endurance to stand, with ¢nty, 800, or even 500,
“rounds with a service charge of § to 4; of the weight of a
“ solid elongated projectile suitable to the gun; and the service
¢ demands a gun strong enough to sustain the shock of at least
41000 charges of powder, in as large quantities as can be burned
‘ with useful effect behind the projectile, at any required
¢ elevations.”

When to these remarks is added the restriction of the monitor
guus from firing more than 20 rounds, it is evident that the
Americans have very little more insight into the true principles
of s ening their guns than we ourselves, and that they
place no great confidence in their own gigantic ordnance.

The foregoing examples* would be 'Qliy incomplete without
some notice of the great success recently achieved by Major
Palliser’s converted guns. At present they are made by boring
out the 68-pounders, and inserting a coiled wrought-iron barrel
with & 9 in. bore, the breech being closed by a screw. Thus
these guns possess the great radial stre of Sir W. Arm-
strong’s coils, combined with the longitudinal resistance given by
the heavy breech of the 68-pounder. Originally they were
made like Fig. 10, but found to give way at the part shaded;
the proportions between the breeglh and barrel were as 1 to 6;
and there was not sufficient power to resist the longitudinal
strain. With the object of reducing the diameter of the screw,
the plan was altered to Fig. 11; and the success of these
is most remarkable. The rtions between the breech and
barrel are now as 1 to 44, which is exactly the same as possessed
by the 68 der (Fig. 1); and itis instructive to observe
bow the slight deviation for this proportion in Fig. 10 actually
neutralised every advantage of the wrought-iron core, and gave
s gun by no means remarkable for endurance.

.One of these converted guns, Fig. 11, passed satisfactorily,
without bursting, the following test: 100 rounds were fired alto-
gether; the first ten with service chn:arof 161b. powder and
68 1b. shot, and adding another shot each succeeding ten
zund:iso that the last ten were fired with ten shots, ar 680 Ib.

me

Another 68-pounder, converted into a 7 in. by an inner
snpplemenhslz coil, was proved to 800 rounds between the 8th
October, 1864, and the 16th January, 1865. A small crack
was discovered at the 750th round, in spite of which 50 rounds
were fired without the gun bursting.

Perhaps the most severe trial was borne by a 82-pounder,

conve on Major Palliser's plan. The ordinary service
Mge would be Giol'b of powder for shells, and 14 Ib. for solid
ot :

Weight.
25 &
EE| & Remarks.
28| & | Shot. | Shell
1b. 1b. Ib. ’
2| 16 | 1560 82-pounder converted gun.
Shells burst in the gun: they
0] 20 100} & scratched the bore, but did
5| 16 not interfere with the subse-
quent loading.
10| 16 64 Air spaces were left between the
B)owdet and shot for 5* to 256%
ng.
10 50 Gun inmt with 80 1b. powder,
71 |<to to and 1501b. cylinder - casi
80 | 150 cracked, but no explosion
place. Wrought-iron barrel
sound, but bulged.

barrel is about the strongest system for enduring s severe test:
but as there are some unexplained molecular changes that take
place under the influence of trequent blows, it is still & ques-
tion whether guns of this material will maintain the same long-
continued endurance with heavy charges that cast iron possesses
with lighter charges, No heavy gun has yet been proved that
cannot be burst by long-continued use, and the common test
of unusually heavy charges scarcely meets all the requirements
of warfare, where a long-continued endurance with the ordinary
service-charge is the real test to which guns are subjected. In-
deed, the actual rough practical use of artillery is frequently lost
sight of in modern examples. One contains as many adjust-
ments as would be required for an equational telescope, and
another formsa fine specimen of the perfect accuracy of British
manufactures; but in times of war the machinery of the one
becomes hopelessly deranged, and a few grains of sand win an
easy victory over the other. Many of the other attempts are so
eminently unpractical, or 8o useless, even if perfectly successful,
t.h::l it i8 really marvellous why they should ever have been
tried. :

There seems to be much confusion as to the real nature of the
forces acting ina gun. It is not « pressure like steam, but &
sudden violent blow, depending upon the *strength of the
powder.” The error of considering this force a pressure, and
not an impact, may be found pervading most writings on the
subject. The foll{)wing remarks are from the pen of no mean
authority, and they indicate this misapprehension very clearly:

¢ Cannot we have a system by which a shot shall be im|
by the action of the powder-gas on a piston or base of twice, or
even three times, the diameter of the shot, and presenting,
therefore, four or nine times its sectional area? Ouly in this
Way can we h0|l)e to obtain low-preesure unburstable guns, which
shall, nevertheless, fire the very heaviest shot, of the very best
form for penetration, at the highest velocities.”

The same idea lurks in the following remarks by Msjor Pal-
liser, although the last sentences contain the gist of the whole
argument:

“ There are two ways in which a gun can be bnuokviz., by
the bursting of the barrel, or by the end being blown off. . . . .
In an ordinary cast-iron gun the whole longitudinal pressure
acts upou the end of the bore. If the bore be 8in. diameter,

g | this pressure will, in round numbers, be distributed upon 50

square inches. If, however, the gun be bored up to 13in., and
lined with a barrel 2} in. thick, the longitudinal pressure will
act upon 50 square inches, as before, but will be transferred to
a surface of about 130 square inches ; and thus the longitudinal
strength of the gun becomes more than doubled. In every
way of regarding the subject shows that the circumferential
strength should be applied internally, and the longitudinal
strength should be borne by the outside; and this is precisely
the reverse of the principle upon which the wrought-iron guns
of the service are made.”

This is about the most recent and explicit declaration that has
been made on the subject of longitudinal strain, and may fairly
be ed as the final opinion of the War Office authorities.
The idea of separating the forces into circumferential (or radial)
and into longitudinal is very correct in theorg, aud practical, as
well as the assignment of a special share of duty to each part of
the gun ; but the force of explosion, or, more correctly, the blow
given by the shot, and exerted on 50 square inches, cannot be
reduced by spreading it over 130 square inches, unlees it be at
the same time received and sbsorbed by an additional mass of
metal. If the cubic contents of the breech remain un ,
no alteration in the form of construction wil! make any less
longitudinal strain ; but if, instead of some square inches area, a
few cubic inches of metal were added behind the breech, then

BUDS | the endurance of these guns would be greater, and the coil welds

would not o] No strength can be added by an imaginary
mafomcepzfn'tho blow from & small surface d s ares,
without there be more foundation to receive and absorb it. Were
the closed at both ends, and a c| of powder fired, then,
percmee, the argument of differential areas might be worth
something, though it looks rather obscure; but once let the
shot be discharged, and the question becomes one of impact and
not of pressure; and to the confusion between these two kinds
of forces may generally be traced the long, costly series of
failures which have marked the p of 80 many years.

In conclusion, it is evident that there can be no reason why
English ﬁm shall not alw:ga reliably exhibit the same en-
durance that was shown by the solitary Parrott gun that bore
4606 rounds. It is simply a question of correct principles of
construction, and if it be desired still further to enhance the
powers of the guns which Major Palliser has 80 well, the
question of longitudinal strain is that to which attention must
be given. Great success has already been achieved by return-
ing to the old 68-pounder, with its weight of breech and barrel
as 1 to 4}; but a still larger denlogment of this principle, even
to the American proportion of 1 to 2}, or perhaps in some cases
surpassing this, will produce a gun which cannot be equalled
upon any other system, still less is it likely to be exoallﬂ.

StaTE EpUCATION.—Lord Russell’s resolutions on national
education, to be moved in the House of Lords on Monday
next, are the following : * 1. That in the opinion of this House
the education of the working classes in land and Wales
ought to be extended and improved ; every child has a right
to the bleesings of education, and it is the duty ofthe State
to guard and maintain that right. In the opinian of this
bHouae the di:l‘;‘don of lmmv.lh g o&gbht x;ot to b;a hindered 4

religious differences, nor sho early emplo; t o
O.ge oung in labour be allowed to deprive them of eSueuaon.
2. l'vhntitilthoo inion of this House that Parliament and
Government should aid in the education of the middle classes
by providing for the better administration of charitable en-
dowments. 3. That it is the opinion of this House that the
Universities of Oxford and Cambridge may be made more
useful to the nation by the removal of restrictions, and by the
appointment of a Commission to consider the better distribu-
tion of their large revenues for purposes of instruction in con-
nexion with the said Universities. 4. That the appointment

These examples suffice to show an endurance of a very high
order, and it cannot be doubted that the wrought-iron coiled

of & Minister of Education by the Crown, with & seat in the
Cabinet, would, in the opinion of this House, be conducive to
the public benefit.”
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LOCOMOTIVE WITH CLIP-DRUM FOR STEEP GRADIENTS.

DESIGNED BY MR. BARNARD FOWLER AND MR. DAVID GREIG.
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ROPE-CARI{YIN(;‘"P‘UerI‘.-EiYS -FOR USE ON STEEP GRADIENTS.
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being secured at the top of the incline, or at the upper end of
each section of it, if it 18 worked in two or more lengths. The
rope employed is a steel rope of the kind used with steam-
ploughing tackle; but its strength may of course be varied ac-
cording to the work it is required to perform. It is carried on
suitable cast-iron supports, which may be fixed to the sleepers
by trenails. These supports are of the form shown in Fig. 1,
and they are at var{ing distances apart according to the
curvature of the line, the ‘ horn” by which the rope is guided
back to its place when dro&ped by the engine, being always

ced on the inner side of the curve. Where the line branches
or is met by sidings, arrangements are provided for conpling the
main-line rope to either of those of the branch lines by a shackle
or other convenient means, and appliances are also provided for
securing the ends of the branch-line ropes when the latter are
disconnected from the main rope. It is proposed to lay a single
}img:i each hcgm;, mld in cases where the httel‘;e is of :omiden le
ength, to provide loop lines or passing-places, where the trains can
be transferred from one engine to xnotger, the engines themselves
not passing each other, but remaining on the main central line,
and hauling their trains over the loop lines by mean of hook-

El.;he arrangement of the engine which Mesgps. Kosvler and
Greig propose to employ for hauling on the fixed rape is shown
by the engravings on the previous page, which ise a longi-

tudinal section and plan. The engine consists of a frame, g, |

carryipg o tubular boiler of the locomotive form ; but instead of
this bailer having a single barrel, 2s usual, it has two barrels, ¢,
placed side by side, at a short distance %%ut. so that the wind-
ing drum can work in between them. e firebox casing, b, is
made rather high, and the barrels, ¢, and the tubes coutained in
them, slope downwards towards their smoke-boxes, d. The
barrels only have this downward slope, however, when the
m{x:o is on a level piece of line; when the engine is on the
incline on which it is intended to work, the barrels become
nearly or quite horizontal. The chimney, e, is branched at its
lower end s0 a8 to join both the smoke-boxes of both barrels.

The cylinders are placed at f; and the connecting-rods are
conpled to cranks on the crank-shaft, g. The engine is carried
on two pairs of wheels, { /, the hind pair beingemerely urrzi:g
wheels, whilst the leading pair are capable of being driven from
the crank-shaft, g, by means of the pinion, o, and spur-wheel,
p- By driving the leading wheels from the crank-shaft in this
manner, the engine can be moved on a level where the rope is
not laid down, or whare it is disconnected. The pinion, o, is
driven by the crank-shaft, g, through the intervention of a
clutch, so that it ean be thrown out of when desired. The
crank-shaft, g, also carries anothmimon, %, which gears into
the spur-wheel, ¢, placed on the shat, &, and connected to it by
a clutch. The shaft, %, runs in bearings fixed to the frames, a,
and it carries midway between the frames the winding-drum, %,
this being one of the well-known “clip” drums first used by
Messrs. Fowler on their ploughing-engines, and since applied
by them for other winding purposes. The rope, m, first passes
in contact with one of the grooves of the guide pulley, n, on the
leading axla of the engine, and is then led rather more than
half round the clip d.rnmi and back again to the other groove of
the guide pulley, which lays the rope again between the rails.
The working of the engine will be readily understood without
further explanation.

In M. Agudio’s system the rope, which is of steel wire,
is, as we have stated, an endless one, driven by stationary
engines; and it is employed to work a ¢ traction carriage,” the

esion of which is depended upon for hauling the train up
the incline. In the “traction iage,” represented by the
elevation and plan on page 520, this adhesion is obtained not
merely by the insistent weight of the carriage itselt upon the
rails, but by employing a series of horizontal wheels to clip a
mid-rail, as in gir Fell's Mont Cenis engines. The rope is
arranged to traverse outside the rails, the umndin&portinn
being on one side and the descending portion on the other, and
both portions are emplaged to give motion to the “ traction car-
iage” in the manner which we shall now proceed to explain.
he mechanism of the traction carriage is divided by M.
Agudio into four parts, namely, the apparatus receiving the
motion from the travelling rope, the gearing transmitting this
motion to the wheels, the appliances for obtaining adhesion, and
the brake apparatus. These four porticns we describe in
their respective order, tirst saying a few words about the car-
mm f. The framing of the carriage consists of four longi-
frames, M, N, M’, N, connected by the buffer-beams
and by the intermediate cross frames, PP’. The two frame-
tes, N N’, are placed at a short distance apart near the
centre line of the machine, and they serve to support the ioner
ends of the various shafts, &c., whilst the other frames, M M,
are placed outside the carrying wheels, and are of the form
shown in the side elevation. e carrying wheels, of which
there are two pairs, are 2 ft. 3} in. in diameter, and are placed
10 ft. § in. gpart from centre to centre. eir axles have out-
side bearings, and are provided at their ends with cranks, as

shown in the res. The details connected with the horizon-
tal wheels will be described presently.
What M. Agudio terms the receiving portion of the mechan-

ism consists of four grooved pulleys, A, B, A’, B, each 4 ft. 7 in.
in diameter, and each carried by an independent shaft, these
shafts being lettered aa, bb, a’a’, b’d’, respectively. The
grooved circumference of each pulley is formed by a pair of
angle irons rivetted one on each side of an iron plate; and the
boes of each pulley has a_pinion formed in one piece with it.
These pivions are marked C, D, C',D’. The ves in the
rope pulleys are filled for a depth of about 1}in. with tarred
hemp tightly hammered in, this forming a bed upon which the
steel wire rope .

The gearing for transmitting the motion of the grooved
pulleys to the wheels consista of two spur wheels, E and E’,
which gear with the pinions- already mentioned. The wheels,
EE/, are ted to their respective shafts, e and e’, by fric-
;i:‘nn cl‘ptch;s, F uﬁd I';’, the frictional surfaces of these tﬁl:tt:ll]ms

ing forced together by a constant spring pressure, so ey
will slip if too much strain is bmughttoiar upon them. This
arrangement is adopted to prevent an undue strain from being
at any time applied to the endless rope. The friction clutches
are thrown into or out of gear by the bandle, L. The shafts,

eé¢’, carry at their ends cranks, /7', from which rods, gg, g’ g,
respectively extend to arms, % and A’ on the two rocking-shafts,
0 0', situated near the front end of the machine, and it is from
these rocking-shafts that both the vertical and horizontal wheels
of the carriage are worked.

The manuer in which the motion is communicated from the
endless rope to the wheels is thus as follows: The ascending
portion, c¢, of the endless rope passes round the grooved Eulley:,
A B, and drives—throngh the pinions, C and D, the wheel, E,
and the friction clutch, F—the shaft, e; and the crank at the
end of this shaft imparts an oscillating motion to the rocking
lever, f; to which it is counected by the rod, g. In the same
manner the descending portion, ¢’c’, of the rope imparts
through the corresponding parts on the other side of the
carriage an oseilhﬁnf motion to the lever, A’. The oscillations
of the levers, /& and A’, are isochronous, but oue is half a stroke
in advance of the other, the cranks, »+’, on the wrying'innxleq,

to which the levers are connected by the rods, tgq’, g at
right angles to each other. This arrangement for communi-
the rotary motion of the shafts, ee’, to the ing

catin

wbecﬁ appears to be.a very roundabout one; but M. Agudio
states that it has been adopted on account of its enabling him
to get over the difficulty of the two shafts, e and ¢/, being driven
by the rope in opposite directions.

Besides the two sets of mechanism on either side of the ma-
chine being driven in o{poeito directions, however, there is another
point regniring special attention, and that is, that the ulleys,
A B and A’ B’, are driven at a different circumferential speed.
The ascending and descending portions of the eudless rope, of
course, run at the same velocity, but the speed imparted to the
grooved pulleys is respectively due to the difference between the
speed of the corresponding portion of the rope and that of the
carriage. Thus the circumferential of the pulleys, A’ and
B’ (around which the descending portion of the rope passes), is
that due to the sum of the respective speeds of the rope and
carriage, whilst that of the pulleys, A and B, is that due to the
difference of these speeds. In the case of the traction carriage
we are describing the rope is intended to be run at a speed three
times as great us that of the engine, the diameter of the carry-
ing wheels being one-half that of the grooved })ulleya; and it
thus follows that the circamferential velocity of the pulleys, A
and B, will be double, and that of the pulleys, A’ and B’, four
times that of the carriage. The speed of the pulleys, A’ and
B’, being thus twice as great as that of the pu lefys, A and B,
the pinions, C and D, and wheel, E, are all made o one uniform
size, whilst on the other side of the carriage the wheel, E’, is
of double the diameter of the pinions C’ and D’ ; and the shafts,
e and ¢', are thus driven at an uniform speed.

As will be seea from the plan, there are three pairs of hori-
zontal wheels, u and u', the axles of these wheels being carried
by a pair of movable frames. These two frames are capable of
sliding on guides fixed to the transverse frame-stays, P, P/, so
that they can be ap, hed to, or withdrawn from, the centre
line of the engine. ~ The movement of the frames is effected by
the handle, Q, which works, through the intervention of bevel
gearing, a pair of right and left handed screws acting on the
extremities of the pair of double beams, R and R’. h of
these double beams is coupled to the ends of three springs, 2,
the centres of which are connected to the lower bearings, y tg, of
the axles of the horizontal wheels. The upper bearings of these
shafts are also carried by the sliding frames, the latter bei':g
thus of a box form. This arrangement is siginr’ to that adop!
on Mr. Fell's engines, aud it has been designed to give a certain
amount of elasticity, and to allow the horizontal wheels to ad-
just themselves, to some extent, to the curvature of the road.
The axles of the horizontal wheels have cranks at their npper
ends, these cranks being coupled by rods, and the front pair
being also connected by the rods, £¢’, to a pair of crossheads,
88’, Worked by arms on rocking-shalts, oo. The horizonta
zvhheell:nm also connected by intermediate pinions, as shown in

e plan.

The brake a| tus consists of a pair of steel jaws, K K’
which, when clogs:‘::ljp the central rail, these jaws being ac
on by means of screw and bevel gearing worked by the handle,
H, placed within convenient reach of the man in charge of the
machine. The friction clutches, F F, also act as brakes to
some extent, as they enable a retarding force to be exercised
through the horizontal wheels and carrying wheels.

We must now describe the amng;mentn emgloyed bi M.
Agudio to lugport the endless rope. These are shown by Figs.
8,4, 5, 6, and 7, on page 517; Figs. 8, 4, aud 5 being respec-
tively a transverse section, sectional plan, and side elevation of
the supporting pulleys used on straight portions of the line, and
Figs. 6 and 7 being a vertical section and plan of the arrang:-
ment employed on curves. These pulleys are very ingeniously
arranged, the bearings being constructed on Attwood’s plan, so
as to diminish the friction as much as possible. Referring to
Figs. 3, 4, and 5, it will be seen that the pulley, a (which may
be of cast iron or of wrought iron in two pieces), on which the rope
rests, has its axis carried by four wheels or rollers, b, ¢, ¥, ¢’,
placed in pairs upon two shafts running in bearings, ggr. The
discs or rollers just mentioned overlap each other, as shown in
the plan, and the axis of the main pulley is furnished with
collars, which run between the discs, and prevent lateral
displacement. The whole of the ap, us is enclosed in a
cast-iron case divided into three cham! that in the middle,
which is bottomless, containing the main pulley, the up%er (Fm
of which is exposed, whilst the side chambers enclose the discs
on which the axis of the main pulley rests. The axes of these
discs are labricated from the oil-reservoirs, f; g, the excess of
oil which escapes from the bearings running down to the bottoms
of the chambers and serving to lubricate the circumference of
the discs. The arrangement is such that by loosening the four
small bolts, A, the upper Esrt of the casing can be lifted off,
thus leaving the whole of the details clear for inspection or re-
moval. In the case of the pulleys used on curved portions of
the line, the arrangement shown in Figs. 6 and 7 is, as we have
already stated, emé)loyed. In this case the pulley, a, is entirely
above the casing, dd, and consists of a roller fixed upon a ver-
tical shaft, n, which is guided by a brass tube or socket. The
lower end of the ?indla runs in a bearing, and bears upon a
screw by means of which the position of the roller can be ad-

justed vertically, and about the middle of its height the spindle

bears against the circumferences of a pair of friction dise, be,
arranged to overlap each other, as shown in the plan. The
discs run on a)indlea, g, secured as shown in Fig. 6, and, in order
to ensure efficient lubrication, the box containing them is
filled with oil through the opening, /. It will be noticed that,
as shown in the vertical section, the pulley is made hollow, and
the top of the casing is carried up within in it so as to prevent,
as much as possible, the entrance of dust or dirt into the cham-
ber containing the anti-friction discs. The same arrangement
of pulleys is used on all curves, whatever the radius may be,
the distance between the consecutive pullo{s being, however,
decreased with the decrease in the radins. M. Agudio’s rule is
to place the rollers at a distance apart of not more than 2° of the
arc of the carve.

The frictional resistance of the pulleys will of course
according to the weight of the rope supported, the weight of
the pulleys themselves, the distance of the pulleys apart, the
curvature of the line, and the dimensions of the various spindles
and anti-friction rollers, &c. In the case of pulleys having the
proportions shown in our engravings, however, placed on a
straight line at a distance of 12 metres (19 ft. 4} in.) apart, and
carrying a rope weighing 2 lb. per yard, M. Agudio estimates
the resistance of each pulley (measured at the circumference)
at 0.03124 1b. On a carve of 200 metres (658 ft.) radius, the
pulleys would, according to M. dio’s rule, be placed at a dis-
tance apart of 7.98 metres (abont 26 ft.), and th etotal resistance
of the pulleys }meuursd at their gircumference) on a length of
one kilometre (=.621 mile), is estimated by M. Agudio as 32
kilogrammes—70.4 Ib.

We have now described the main features of M. Agudio’s
system, and our notice has run to such a length that we are
oompelied to make our remarks uggn it as brief as possible.
The main advantages claimed by M. Agudio are, that as the
rope is run at a much higher speed than the traction carri
itself, the strain upon it 18 reduced, and it may thus be made
lighter and be worked with less friction, whilst, as it is not em-

oyed for hauling the train directly, there is comparatively
Ett{e chance of an accident in the event of the rope breakingg‘ it
being possible to hold the train by means of the brakes.- For
working the rope M. Agudio proposes to employ water power
one winding engiue being situated at the top and the other at
the bottom of each incline. When the upper end of the incline
is situated at a great elevation, he also proposes to provid
steam power for working the upper winding machinery, this
power being available in the event of the supply of water failing.
Against these advantages may be set the complication of the
arrangement, and the fact that the whole traffic on a line worked
on this system is likely to be stopped by an accident to one of the
winding engines. This last ol;jection could, however, be overcome
by providing duplicate sets of wiuding machinery, and on any im-
portant line this would probably be dome. It appears to us,
also, that the construction of the traction carriage might
be greatly simplified. The plan of converting the rotary motion
of the reciprocating motion, and then reconverting this into
rotary motion again, is very objectionable, and we feel sure that
complicated system of coupling and connecting rods would be
found to give trouble in practice. As in the case of Mr. Fell’s
engines, ufsu, there is every reason to believe that the unequal
wear of thetyres of the vertical and horizontal wheels will give
much trouble, and it is, in fact, more than doubtful whether
the mid-rail system will ever be capable of being worked with
success. For inclines less steep than, say, 1in 10 or 1 in 11,
also M. Agudio could well dispense the mid-rail and gripping
wheels, and could obtain the necessary adhesion by placing on
the traction carriage a portion of the load to be taken up, thus
increasing the insistent weight of the carriage upon the rails.
Of course, in this case the number of wheels would
have to be increased in order to keep the weight resting upon
each wheel within moderate limits, and it would be desirable to
provide a system of compensating beams by which the load
would beequally distributed on all the wheels. .

M. Ag:%io exhibited one of his “ traction carriages”—with-
out the mid-rail gear, however—at the International Exhibition
of 1862, and the particular machine shown in our engravings
was exhibited at the late Paris Exhibition. Some experimeats
with the former carriage were conducted at Dusino in Septem-
ber, 1863, and some very good results obtained ; and other trials
bave from time to time been made. Of these trials, however,
our space will not allow us to speak at present, and we must
therefore postpone any notice of them to a futare occasion, when
we shall have some further remarks to make on M. Agudio’s
system of working inclines, as well as on that proposed by Mr.
Barnard Fowler and Mr. Greig.

GREAT GraciER oF NEW Zeartawp.—The Westland
Observer has an account of a visit paid recently by the chief
officers of the Geological Department to the great glacier on
the west sido of Mount Cook. The foot of the glacier, which
is but 13 miles from the sea, is 1900 ft. wide. Thq great
peculiarity of this glacier is not only its immenee size, bub
the consequent fact of its descending to so low a level, 610 ft.
above the sea level, instead of ending, as is usuall thp case,
at an altitude of some 3000 or 4000 tt., closc to the limit of

tual snow, among Alpine vegetation. Here the green
gﬁxo extonds somo thousands of feet above the glacier, on
the steep sides of the range in which the glacier has cut the
decp narrow gorge. Not a single Alpine plant rewarded the
rescarch of the party, and the temperature on the glacier was
scarcely below that on the flat below.  With some ceremony
the party named it the Victoria Glacier. The height of the
peak of Mount Cook is found to bo 12,362 ft.
A “ SACRIFICE” IN Books.—Mr. Scott’s Russell’s great
work on “ Naval Architecture”” was published at 314 10s. to
subscribers, and 421, to other purchasers. Wo understand,
however, that a well-known publishing firm lately bought
500 copies at 30s. cach, and they will be sold at 2/.10s. A
swindling canvasser lately obtained the work, unbound, from
a draughteman at tho Thames Ironworks, on the pretenco of
getting it cheaply bound for him. The fellow was caught,
and got four months’ hard labour for his rascality. 0

value placed upon the book by the owner was 4. 4s.
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THE ELECTRICAL ANTI.INCRUSTATOR.
To THE EpITOR OP ENGINEERING.

SIR,—The efficient way in which the electrical anti-incrus-
tators perform their work, both of preventing incrustation in
new boilers and of the removal of it from old ones, is a fact
upon which it is not necessary to insist. But hitherto I have
not found any theory of this apparatus which has appeared
to me to be sufficiently satisfactory. The most reasonable
one I have heard is that of decomposition® underneath the
incrustation : but this theory is untenable in the majority of
cases, from the fact that, the quantity of electricity developed
being very little and the decomposing surface very large,
the current in cach point may be regarded as infinitely small.

T have, therefore, been led to seek for another explanation,
and have found one, which I offer, with all modesty, to the
consideration of clectricians. X

The anti-incrustator consists of an arrangement of metallic
points fixed in a boiler, in such a position that it collects the
electricity carried by the outgoing steam. In a word, the
application of this apparatus converts a boiler effectually into
an hydro-electrical machine. In Mr. Baker's form, a star of
metallic points is supported in an insulating collar, and con-
nected electrically with the plates of the boiler by means of
a copper wire. When the steam is passing by the star, the
latter becomes electrified, and communicates its electricity,
through the copper wire, to the boiler. It is probable that
the water is charged, at the same time, witha similar amount
of the opposite kind of electricity.

Now there are two different things to be accounted for:
1st, that if the boiler is new, it receives no incrustation ; and,
2nd, that if it is an old one, and even thickly incrustated, the
incrustation breaks up and falls to the bottom.

The first may be accounted for in two ways. According to
Jiirgensen’s cxperiments,t particles of solid matter suspended
in badly conducting fluids, which are under the influence of
an electric current, move bodily from one pole in the direction
of the other. Supposing now a current to be established be-
tween 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, the suspended particles might have a tendency to go
from all sides of the boiler towards the centre. The other
explanation is, that the suspended particles, the instant they
touch the sides of the boiler, become charged with the same
kind of electricity, and are therefore repelled from it.

The second phenomenon, that of the breaking up of an old
incrustation, is more complicated. When the inner surface
of an ordinary hoiler is covered with a thick deposit which is
heat-insulating. the interior of the latter becomes the virtual
boiling surface, whilst the boiler-plates become superheated
and very quickly burn away. As soon, however, as the elec-
trical anti-incrustator comes into play, the water and the
metal parts take o?poeite electricities, which are able to
attain a comparatively high tension, because the incrustation
acts a8 a diclectric. It would seem that, under these circum-
stances, 8 phenomenon of repulsion,I which is familiar to
every student of static clectricity, steps in. The phenomenon
in question is that of the emission of water from a bucket
through a capillary tube, or out of & sponge, as soon as it is
bro it into connexion with the prime conductor of an elec-
trlc:f machine,

When the water in the boiler is electrified, it is able to

reolate through the pores of the incrustation, just as it
geooa through a capillary tube in running out of the bucket,
which it was unable to do when in an unclectrified condition.
Forcing their way through the deposit, the water particles,
attracted, perhaps, in the same direction by their opposite
electrical state, approach the superheated surface of the
boiler, where they are converted suddenly into steam, and, in
expanding, burst up the incrustation. According to this
view, electricity plays but an indirect »éle in the affair—that
of facilitating only the percolation of the water through the
incrustation, on the under side of which it explodes in 1ts for-
mation into stcam. In the prevention of further incrusta-
tion, however, it is probable that electricity comes more
directly into action, in causing, as I said before, the solid
particles to be repelled from the boiler surface by similar elec-
trification, as soon as they make contact with it, or by the law
which causes a definite motion to be imparted to particles of
solid matter suspended in a badly conducting fluid through
which a current of electricity is passing.

London, October 28, 1867. ROBERT SABINE.

TEE RIveEr AMAzZON.—The British Consul at Para, in an
official report, and referring to the recent opening of the
Amazon to the shigpi.ng of Alf nations, observes that it must be
some time before foreign capital can compete with the subsi-
dised Brazilian compauy who own the eight steamers now on
the Amazon. The contract was made in 1863 for twenty-five

ears, at an annual subsidy of about 80,000., and the amount
I 2‘:’Emce been increased. '.{.'gez)ocoom any, in 1866, came;li

,249 passengers, receivi ,0001. for ¢ money, an.
83,000 for freights. '.'Fl.'?eg total value &"‘:gduee exy
from the Amazon in 1868 amounted to 799,983!. e im-
Erta to Pard amounted to 510,429/ sterling. The trade with

livia by the Madeira river has much increased, and will
make considerable further pro whenever steam navi
tion is re-established. The with Venezuela by the river
Negro has but little increased, 88 no steam communication
has as yet been re-established. The Amazon riveris navigable
as far as the frontier port of Tabatinga for vessels of the
lurgost wize, but the different tributaries, though of great
breadth, are crossed by waterfalls or hidden banks, rendering
them impassable by vessels drawing much water. The two
provinces of Pard and Amazonas have together a population
of about 300,000 souls, without including the wﬁg Indians

who infest the dense forests, and f i
oo lnfesk the & ts, many of whose tribes are

* ENGINEERING, vol. iil., p. 24.
t See the ** Archiv tir Anstomie,” &o., 1860, p. 673,
$ Lardner's * Handbook of Electricity,” page 71.
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THE GLASGOW LOCOMOTIVE WORKS.
(Continued from page 475.)

Tue foundations for the machine tools are built up
in solid masonry from a considerable depth below the
floor of the shop, the straight rows in which the ma-
chines stand allowing this to be effected by raising
plain straight walls in the foundations parallel with
the outer main walls of the buildings. Each wall is
covered at the top with heavy cast-iron plates, bolted
down firmly through the entire depth of the wall. The
machines are placed upon these cast-iron plates, re-
quiring no further attachment, and are therefore re-
movable at will, whenever the necessity for repairs or
an alteration in any of the internal arrangements should
make this desirable. Many of the drilling-machines
are fixed to horizontal beds attached to the columns of
the building. Each of these machines is simply the
jib of a radial drilling-machine, with one or two drilling-
Jbeads fitted to it and fixed toa pair of columns instead
of being supported on a pillar. A very firm support
is thus formed, and it allows the two drills to be
placed at any required distance from each other, so as
to bore two holes at the same time. The drills are,
however, independent of each other in working. The
machines for horing the hosses of wheels have a very
ingenious arrangement for withdrawing the boring-bar
when the hole 1s completed. The nut which incloses
the feed-screw at the top of the boring-spindle is made
in two halves, and can be opened and closed by the
attendant by means of a hand-lever. The spindle is
overbalanced by a counterweight, which draws the
bar up very quickly the moment the nut looses its grip
upon the thread of the feed-screw, and the feed motion
is ready for self-action whenever the attendant brings
the two halves of the nut to a close. The boring of
the wheels is the first operation in the turning-shop,
as the system of finishing wheels and axles upon their
own bearings is carried through in all operations: The
wheels are turned upon steel mandrils, which take the
place of the axles until the latter are combined with
their respective sets of wheels, and the final turning
of the tyres is effected by running them upon their
own axle, and in bearings fitted between the face-
plates of the double-wheel lathe. It is only due
to Mr. Dubs to state that the beautiful double-
wheel lathe which we noticed in our recent de-
scription of the Hyde Park Locomotive Works, and
which we erroneously ascribed to Messrs. Neilson
Brothers, instead of the firm of Neilson and Co., was
made from his designs at the time he was connected
with the last-named firm. The double-wheel lathe at
the Glasgow Locomotive Works is of the Whitworth
Company’s make ;} the two face-plates are each driven
by independent driving ear, and in working together
they are not connected by a driving-shaft, as usual in
double-wheel lathes. Mr. Dubs finds that there is no
sensible torsion upon the axle in this case, as the two
face-plates are very correctly speeded, and each has
sufficient power to overcome its share of the work
without any considerable fluctuations in the speed.
A very fine and costly machine isin use for ¢ quarter-
ing” or boring the crank-pin holes in locomotive driving
wheels. This machine has been designed by Mr.
Dubs, and made at his own works with the greatest
care and precision. It consists of two headstocks

laced opposite each other on a solid bed, each of the
geads carrying one boring spindle upon its inclined
side. The axles are in this machine held between
centres, and not upon their own bearings; but the
strain upon the centres is relieved by supports, which
can be adjusted from the bed so as to hold the tyres

and remove the action of their weight from the centres. | labo

Mr. Dubs, on a previous occasion, constructed a
simpler machine for boring the crank-pin holes from
the inside, but that machine was not as complete as
the one now in his works. The planing-machines
work with Mr. Whitworth’s reversing tooF, and their
tables are provided with some very convenient chucks
for holding numerous picces of work which are simul-
taneously operated upon. The lathes for turning rail-
way axles, which have been first specially made for

viga- [ Mr. Dubs by the Whitworth Company, have since

come into great favour, and the Whitworth Company
have exhibited one at the Paris Exhibition.

A great number of small shaping-machines is used
for shaping nuts and bolt-hem;)s, most of the latter
being cut to a hexagonal shape from round forgings,
as we before stated. A very striking innovation 1s the
attention and care bestowed upon the precision of
moulders’ work in the foundry. The moulding-boxes
for the locomotive c{]inders are all planed and squared
at their joints in the position corresponding to the
central axis of the cylinder, a pair of holes or bearings
are bored out so as to form a nice fit for an iron

spindle in the centre of the pattern. The pattern
itself is built up upon that iron spindle, and runs upon
the latter in the lathe, so as to make the axis of the
spindle the proper centre line for the cylinder itself.

The system of general management is very remark-
able, and worthy of imitation. The drawing-office is
looked upon and strictly maintained as the place where
every detail has to be worked out, and no afterthoughts
or alterations are allowed to be carried out in any of
the working departments. The details are not only
drawn out each complete by itself, but drawings upon
small sheets of paper, say 12in.x 15 in. in size, are
made of every single piece required, and these small
sheets are more conveniently used in the shops, each
by the parties immediately requiring it, than is the
case with large drawings which contain a great num-
ber of details clustered together. This necessitates
the making of a greater number of tracings than is
usual in similar establishments, and Mr. Dubs has been
extremely successful in procuring suitable *hands”
for doing this class of work. There is a special draw-
ing-office in the Glasgow Locomotive Works, apart
from the rest of the offices, and this is occupied by
three women selected from a factory where they bad
obtained some practice in drawinipattems for cloth-
printing. Mr. Dubs states that they have been extremely
quick in acquiring the necessary skill for correct trac-
ing, that they work with superior accuracy and in-
dustry as compared with the well-known class of
apprentices and other individuals comprised under
the technical denomination of * youngsters,” and
last, but not least, that they have no ambition to
make designs of their own, but keep to copying
all the more faithfully and conscientiously the more
skill they acquire. We need hardly state that these
tracings are done at a very economical rate, and that
they save a vast deal of time and trouble to the more
valuable and higher paid draughtsmen in the office.
Mr. Dubs has sagaciously taﬁen the precaution of
dividing the drawing-office for his female employés
into small compartments by thin partition walls reach-
ing up to the ceiling, so that the girls cannot see each
other, and, as far as we can judge, have less induce-
ment to carry on conversation to any excessive de-
gree. We lay some value upon this very successful
attempt to employ women for making tracings, since
it shows a mode of overcoming the universally known
difficulty of copying enginering drawings at a cheap
rate and in a suitable style. TThe faciﬁ?y for super-
vision and order effected by the arrangement of a
central store, through which all the work must pass, is
similar to that we have noticed in our  description of
Messrs. Neilson and Co.’s works; but Mr. Dubs has
gone a step further in his own works, by laying out
graphical registers or tables of the whole movement
of work as 1t goes on in the different branches of his
establishment. These tables are laid out in advance,
and they show within certain limits at what precise
date such special article is expected to pass, say, from
the forge to the turning-shop, or from the boiler-shed
to the erecting-shed. The date of delivery of each
engine is thereby marked and shown on these diagrams
for many montbs in advance, and the state of affairs
is checked and controlled from this general plan being
compared with the partial or special plans in the hands
of the different foremen. ~We believe there is not
much art in making some plan of that kind on paper,
but we consider it the height of skill and management
of a works that such a plan laid out at the beginning
of the current year should not be out of datc with the
actual state of affairs in the shop at this present da
by more than a few days’ work of accidentally delayeg
ur.

CoNCRETE BUILDINGS.—An operative bricklayer, who has
‘“reported” upon what he saw during an excursion to Paris,
refers to the concrete houses (they are not many) being built
there. In some cases the walls are built by first running up
parallel rows of deal boarding at a distance apart answering
to the intended thickness of the wall, and of a height of 6 ft.
or 6ft. The concrete is then shovelled in between these
boards and allowed to set, after which the boarding is carried
up higher, and more concrete added, until the whole of the
walls 18 complete. The door-frames and window-frames are
fixed in their proper places as the work proceeds. Such walls
naturally have a very rough appearance, and some of them
in the Emperor’s model concrete-built dwellings are bcinﬁ
coated with plaster of paris 1} in. thick, smoothed an
coursed to imitate stone. In some other cases, concrete
blocks arec made in wooden moulds, greased within, and these
blocks are employed as stone. The writer adds the remark
that “ the French builders do not approve the concrete system
of building.”

IrisE STEAM SHIP-BUILDING.—A new %ddle steamship
was launched last week from the yard of Messrs. Walpole,
‘Webb, and Bewley, Dublin. She was built for the City of
Dublin Steam-Packet Company, and is the first of the class
oonstructed at Dublin. She has been named the Mullingar,

and is a very creditable specimen of Irish work.



520 ENGINEERING. [DEc. 6, 1867.

——

TRACTION CARRIAGE FOR STEEP GRADIENTS, AT THE LATE PARIS EXHIBITION.
M. AGUDIO, ENGINEER.
(For Description, see Page 517.)
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THE NICARAGUA INTER-OCEANIC RAILWAY.

MR. JOHN COLLINSON, ENGINEER.
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THE state of constant Epa.nic and financial depression to
which the countries of Europe, and occasionally America,
have been subject during the last two years, though retard-
ing the fulfilment of many of the smaller enterprises, has not
prevented the successful introduction and prosecution of some
of those whose proportions are almost gigantic, and whose
interests are not merely local, but international.

On the American sido of the Atlantic the great efforts of
its people have been directed of recent years towards improv-
ing the of ication between the eastern and
western provinces of their immensc empire.

To effect this the option of two modes exists, either to con-
struct railways direct! fv across the northern part of the Con-
tinent, necessitating, from their great length, much time and
outlay before completion, or to take advantage of one of the
narrowings of the continent in Central America for an inter-
oceanic communication, and from thence connect with the
eastern and western ports of the United States by means of
fast lines of stcamers.

NICARACUOA
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With respect to the former plan, such liberal enco 0-
ment has been granted by the Goverment of the Republic,
that one of the projected routes is advancing with what
nggem to us almost incredible rapidity, the track being laid,

n at the rate of two miles per day; while several other
schemes, with the same objects 1n view, are being Pushed on
with the characteristic energy of the American nation.

But while these northern routes are receiving the impetus
of Gover t encourag, t, the Isthmian schemes are not
neglected.  Government expeditions have been repeatedl
despatched to test the feasibility of some of those whic!
have been from time to time advocated, but none as yet have
been reported on as answering the expectations raised by
their promoters.

Two routes alone are worked across Central America, one
the Panama Railroad, which, in spite of its many drawbacks,
has attained unprecedented success; and the other, a transit

‘ across Nicaragua, worked by steamers up the river San

Juan and across Lake Nicaragua, and thence to the Pacific

—-101% MILES.—— >
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by stage coaches. This transit, although necessitating many
changes, both for passengers and freight, has for many years,
on account of the superior healthiness of the climate and
the shortening of the distance it cffects between New York
and San Francisco, fairly divided the traffic with the Panama
railroad, and would-still do so, were it not that its eastern
port at Greytown has so steadily and completely silted up,
that no vessels even of the smallest tonnage can now enter
it, nor are there any reasonable prospects of it ever being
opened out again.

But while this once favourite Nicaraguan Transit has been
dying a lingering death dictated by inexorable nature, another
projected route across the same country, independent of the
once rightly called harbour of Greytown, has been steadily
progressing in public favour and estimation, as its inde-
fatigable originator and his associates have year by year
developed their scheme, and have at lust, by patient and
laborious investigatious, furnished such practical proofs of its
soundness as must convert even the most sceptical.
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The project to which we allude is the, Nicaragua Railway,
originated by Captain Bedford Pim, and of which Mr. John
Collinson is lfw engineer.  As we introduced the subjeet to our
readers in November of last year, we shall not now dilate on
points then touched on, but bricfly communicate the aspect
a'lhich the affuirs of this great enterprise have assumed since

en.

In January of this year, when Captain Pim and Mr. Col-
linson laid their project before the New York capitalists,
though much of the proposed line had been carefully ex-
amincd, it was yet ur, QH that the survey should bo completed
before committing themselves finally to the scheme. This
Mr. Collinson undertook to out; and at tho meeting of
the Royal Geographical Society, on Monday, November 25th,
he gave an instructive and interesting account of the suocess-
ful accomplishment of his labours.

Before, however, entcring upon a summary of the results
disclosed by this survey, wo may state that they have proved
so satisfactory that a company has been organised by certain
influential New York capitalists, who have been for many
years engaged in perfecting a system of inter-oceanic transit,
1n conjunction with the concessionnaire, Captain Bedford
Pim, with a view to carry out the undertaking; and it is
confidently anticipated that early in the ensuing ycar they
will be in a position to commence the necessary works under
the direction of Mr. Collinson.

In describing the proposed route, we must refer our readers
to the plan and section we give on the previous page. It will
there bo seen that, on the Pacific, San Juan del Sur has been
selected for the terminal port.  This natural harbour has been
used for many years by the old Transit Company, and found to
meet all their requirements. It lics north of the equatorial
calms, so harassing to sailing ships approaching the Bay of
Panama, and is, therefore, well fitted to reccive the trade
which cannot afford to incur the delays attending the present
route. It presents a large area, with soundings of from 18
to 40 ft. at low water, well sheltered from the S.W. winds,
which are the worst on the Pacific const. The extreme rise
and fall of tide range over 7.1 ft.

From this port to the lake two routes have been carefully
surveyed, one by Colonel O. W. Childs, over a summit level of
174.60 ft., and another by Mr. Bailey, C.E., over onc of
615 ft. above the Pacific Occan; each is perfectly practicable
for the construction of an economical railway.

Across the lake to the mouth of the Tule river, a distance
of 544 miles, steamers are to be used of the following dimen-
sions: extreme length, 200ft.; depth, 10ft.; beam, 33 ft.;
and draught, 3 ft. These steamers will have a saloon run-
ning along the centre of the deck, on each side of which a
line of rails will be laid, capable of receiving, together, six
American cars, which, in their turn, could accommodate over
350 passengers, who would thus be enabled, if so disposed, to
travel from ocean to ocean without quitting their seats.

The tract of country lying between the mouth of the Tule
river and the Caribean Sea, a distance by railway of 101§
miles, was, up to the last few years, an untraversed wilder-
ness, uninhagited, and covered everywhere by thick forest
and jungle. It is on this section that the efforts of Mr.
Collinson have been especially directed to complete the miss-
mq link by discovering across it a practicable route, the diffi-
culty in obtaining which may be imagined from the fact that
thie vegetation is so dense as to preclude the possibility of
taking observations for more than a few feet on cither side of
the laboriously cut trail.

Following up the valley of the Tule, however, with a
gradient first-on 1in 590 and then 1 in 150, the foot of
the range of hills separating the watersheds of the lake and
Atlantic has been rcached, and thence the summit level as-
cended and crossed with a gradient of 1 in 135, at a distance
of 314 miles from, and at a height of 619.88 above, the lake.

Inclining downwards at 1 in 80, the headwaters of the

river (emptying into the Caribean Sea, eleven miles
south of the terminal port) were then reached, and from there
the line was completed by easy gradicnts and long stretches
of level down the \'nlle} of the Rama.

In ding and ding the hills many carves are
used, but none sharper than 600 ft.

The sclected Atlantic terminal port, Pim’s Bay, is a well
sheltered harbour, into which the “ northers,” those scourges
of the i‘df’ can find no entrance. It has been carefully sur-
veyed by Captain Owen, in 1836, Captain Barnett, in 1840,
Captain Bedford Pim, in 1858, and finally by Captain Preston
West, in 1865. Opening to the south, 1t lies to the leeward
of Monkey Point and two small islands, and over an area of
5000 acres, gives sounding of from 18ft. to 24 ft. The risc
and fall of tide is about 2 ﬁ

Throughout the whole of the country good building stone,
in the form of trappean, granite, and sandstone rocks, may
be obtained, whenever requisite, without hnu]ing more than
a few hundred yards. tween the lake and Pacific, lime-
stone of good quality and quantity has likewise been found.
Timber for sleepers and bridges is over-abundant, and lignum
vitee, so serviceable for the former in the case of the Panama
Railroad, can be obtained on the line without any expense of
carringe.

One important question, that of labour, remains. Some
fow ycars ago it was plentitul and cheap, both in Nicaragua
and on the Mosquito coast, but for many reasons, some of
which alone we can briefly indicate, this favourable state of
affairs has ceased to exist. Formerly, a great number of
Caribs, who are excellent workmen, annual y came to Grey-
town for employment ; but a visitation of cholera, from which
the country is only now recovering, has almost completely
frightened them from making their customary appearance.
The recently developed Chontales mines have likewise been a
severe drain on the labouring resources of the country, and
the gradual, though sure, extinetion of the various Indian
tribes, once fo nwnerous. has completed the falling off.

But though the local sources are thus drying up, those from
which the Panama Railroad drew her best and most cfficient
supplics are full to overflowing.  The condition of the negro,
who alone of mankind is fitted for hard work under a
tropical sun, is giving rise, at this very time, to the gravest

considerations both in the United States and in the .island of
Jamaica. They are able and at last willing to work, But in
neither place is there a sufficiency of it for them, and, should
no outlet ariee, they must starve or remain-dependent on the
people’s bounty. )

¢ may thercfore rest assured when the time arrives, with
a carcfully arranged system of importation, the negroes will
be only too glad to avail themselves of a chance of exchange-
ing their present condition for the certainty of work and
plenty, in a congenial climate, on the Nicaragua Railway.

BorLer Exrrostons.—Upwards of three thousand boilers
are now under the inspection of the engineers of the Man-
chester Boiler Association and of the Midland Boiler Associa-
tion; and the Boiler Assurance Association of Manchester
also inspects a very large mumber. The frequency of boiler
explosions has much decreased this year as compared with
former years; but it is an important question whether some
general system of inspection should not be enforced by law,
all over t{m kingdom, for it is almost invariably the fact that
the boilers which lexplode are not under proper inspeetion.
At the inquest on William Barker, one of the four men who
were killed in the boiler explosion which occurred on the 14th
ult., in the chemical works of Messrs. Illingworth, Bmdt:ord,
the jury returned the following verdict :—*That the jury
find that the said William Barker was killed by an explosion
of a steam boiler at the chemical works of Messrs. Illing-
worth, at Lister-hills, Bradford, and that there was gross
recklessness and negligence in purchasing a worn-out,
seoond-hand boiler, and not using sufficicnt means to ascer-
tain its strength after having it repaired; and that the jury
carnestly request that the coroner will draw the attention of
Her Majesty’s Secretary of State to the evidence and circum-
stances of this distressing explosion, being strongly of opinion
that, from the frequency of such accidents, some measures
should be adopted by Her Majesty’s Government for having
an inspection of boiers by a competent engineer or other
person, in the same way as is done in respect of factories
generally.”  Some boiler-makers who were on the jury and in
the court scomed to be rather amazed at the exposition by
the coroner (Mr. Dyson) ot the law as to the responsibility
of a boiler-maker undertaking the 'repair of a steam boiler.
He said that a man who undertook to repair a boiler was
bound, morally and legally, to ascertain. w. nthcx: thcrc'v.vns
any defect in “that boiler beyond any to which his attention
might be called, with a view to its repair, and, if he found
any defect, to point it out to the owner; if, on finding any
dei’ct, he passed it over and omitted to call the attention of
the owner of the boiler to it, he would be beth morally and
legally responsible. Tho boiler-makers of the district, it
appeared, had previously held the motion that their l‘l.‘si(_)n-
sibility censed when they had repaired any defect to which
the owner of a steam boiler had called their attention with a
view to its repair, and that it was no business of theirs to
look for or to care about other defects.

Tur BriTisH ARMY.—We keep up in India, at a cost of
17 millions a year, an army of 260,000 men, supposed,
from the circumstances of the country, to be permancutly
ready for active service. We keep up in the rest of the
British Empire, at a cost of 15,000,000, an army of 120,000
men, also supposed, when nccessity ariscs, to be availablo for
duty. The cost of the departments in both countries—of
ordnance, transport, commissariat, and so on—amounts to
millions, which are supposed to be expended with a view to
secure readiness for war. And, finally, we spend 10 millions
on a fleet, capablo, as wo all congratulate ourselves, of going
anywhere and doing anything. In short, we spend altogether
42" millions, twice tho French expenditure, upon inferior
armaments ; and then, when & mere section, a single legion,
a8 it were, of that force is required for active service, we have
at once to spand millions more, in a frantic hurry, and under
circumstances which compel us to raise the price of the things
wo want in half tho markets of the world. Surely there 1s
here some gri
sation? Mobility is the first characteristic of efficient armies,
and somehow the British army never is mobile. We eon-
struct at infinite cost a delicate and, as experience shows, a
very powerful engine, and then somehow have to pay almost
its value for fuel and grease to get it in motion. ere is
transport, for example. We are always paying for transport
at a ratc which makes forcign shipowners pale with envy,
and upscts the calculations of the best financiers, yet the
transport of troops ought surely to be one of the duties of a
navy, one of the fighting agenci pposed to be provided
out of the 210,000,0001.,%3!! the cost of the railway system,
which we spend on armaments every five years. Is it cheap,
whenever we want to move, to be compelled to buy anima!
in a hurry, or might not each regiment, with a little manage-
ment, be kept perinanently,in a position to be useful? It is
just the smne with the voluntoers at home. We have a fine
citizen army of 160,000 men, an army which, if it were one,
would be ample defence against any invasion, but which
could not move 100 miles or keep itself alive for three days
for want of the necessary departments. Would not the
money granted, if thriftily spent, provide these ncedful
adjuncts to our force? We will not say that it would, because
we know quite well that the department will immediately
show that we have forgotten the cost of pack-saddles or mule
girths, or éxtra socks, or something of that kind ; but the
total expenditure contrasted with the total result does, we
humbly submit to the cabinet, suggest cither inefficiency or
waste somewhere.—Spectator.

ExuIpiTioN oF INDIAN CoTTON AT BroACH.—Wo desire
to direct the attention of our readers, especially of the makers
of implements and machinery who may intend to become
exhibitors, to a letter which appears in our pages, announcin
the postponement of the Cotton Exhibition at Broach until
the end of next year.—Cotton Supply Rc{mr{er. {Broach is
cusily accessible from Bombay, being on the Bombay. Baroda,
and Central India Railway, and distant a journey of only
seven or cight hours from Bombay. It is on the niver Ner-
budda also, and all heavy muchinery can be sent there very
cheaply by native coasting craft.]
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THE INSTITUTION OF CIVIL ENGINEERS.
AT the fourth -ordi general meeting, session 1867-68,
held on Tucsday, tha 3rd inst., Mr. John Fowler, president,
in the chair, the first ballot for the scssion was taken, when
cighteen Members and twenty-three Associates were duly
elected, including as Members: John Hallen Abbott, dis-
i ineer, G. I. P. Railway, Munmar, Bombay Presi-
dency; Edmund Cooper, district engineer under the Metro-
politan Board of Works ; George Gordon, resident engineer on
the Madras Irrigation Company’s works, Bellary, E. I.;
Francis Hawkes, resident engineer, G.I. P. Railway, Bombay;
Samuel Waite Johnson, locomotive superintendent, G. E. Rail-
way, Stratford; David Logan, late chief engineer, Great
Southern Railway of Indin; William Low, Wrexham ; John
Stevenson Macintyre, resident engineer, G. E. Railway,
Metropolitan and “Suburban Extensions; John Mackinlay,
chief engineer and inspector of machinery to H.M. Dockyard,
Bombay, and surveyor to the Port of Bombay; Walter
McClelland, Bombay; William Menclaus, chief engineer and
manager of the Dowlais Ironworks, Glamorganshire; John
Preston, district engineer, G. I. P. Railway, Bombay ; Thomas
David Roberts, resident engineer, Brecon and Merthyr Rail-
way, Brecon; Anthony Sherwood, district engineer, G. 1. P.
Railway, Sholapore, ¥. I.; John Frederick Spencer, chief
engincer to the North-Eastern Marine Engineering
Company, Sunderland; William Henry Wheeler, en-
incer to the Borough of Boston, and to the Boston
{arbour Commissioners; John Sheldon Wilkinson, Man-
chester; and George Hustwait Wright, district engineer,
G. I. P. Railway, Jubbulpore, E.I." And as Associates:
Frederick Edw Archer, Public Works Department, Cai-
cutta; Benjamin Baker, Westminster; Lieut. Gordon Biﬁ:{l‘)y,
R.E,, executive enginecr, Department of Public Works, -
al; Herbert Bland Browning, assistant engineer, Scinde
ilway, Umballah ; Thomas Long Colley, Plymouth ; Charles
Davis, assistant engineer, G. L. P. Railway, Bombay; Her-
bert Louis Augustus Davis, assistant engineer, G. 1. P. Rail-
way, Hooshungabad, E. I.; William Henry Delano, Cheap-
side; Thomas Eastman, resident engincer, Santiago and
Valparaiso Railway, Chile; John Marshall Easton, district
manager for the construction of works, Jubbulpore line,
E. L. Railway, Allahabad; John Hyde Edwards, assistant
Engincer, G. I. P. Railway, Bombay; Captain Charles
Wilson Faber, dircctor, G. N. Railway ; Charles Gandon,
resident engincer and manager of the gas works, Smyrna ;
John Howard, Westminster : Thomas Manson Rymer Jones,
assistant-cngincer, Madras Railway ; James Livesey, West-
minster; William Luke, assistant-engincer, Delhi Ru.i.lway;
Thomas Edward O°Bricn, assistant-engineer, G. I. P. Rail-
way, Nassick, Bombay ; Edward Charles Patterson, West-
minster; William Smallpicee, Westminster; William Tijou,
Great George-street; Henry Eltzo Victor, district engineer,
Gi. I. P. Railway, Nursingpoor, E. I ; and James Birdsall
Walton, Westminster.

THE INSTITUTION OF CIVIL ENGINEERS.
AT the ordinary general mecting, on Tuesday evening last,
Mr. John Fowler, tﬁo Prosident, in the chair, a report was
brought up from the council, stating, that, under the pro-
visions of Section IV. of the Byec-Laws, the followinﬁnc:ndi-

dates had that day been admitted as Students of the Institu-
tion :
Name of Candidate. Recommended by

William Berrell

Jabez Church, jun.
Edward Crompton
Frederick Harry Mort ...
Thomas Reynolds
William Tweedie
Antonio Augusto Vicira ...

YOUNG’S PARAFFINE WORKS.
To THE EpITOR OF ENGINRERING.

Sie,—In ‘your account of Young's Paraffine Works, in
stating that the refining apparatus was made by J. Norman
and Co., you have fallen into a slight error, which you will

rhaps permit me to correct. ' While the works were in Mr.

Young’s hands, all the designs were prepared by me, and tho
machinery made in s by a great many engineers in Glas-
gow and elsewhere, and put together by Mr. Young's work-
men, under my sole superintendence. A few such parts wero
mado by Messrs. J. Norman and Co.

This plan was always adopted, as in erecting such works it
was no part of the design to let the various engincers under-
stand the nature of the machinery they were making.

I am, your obedient Servant,
' ALEXANDER KIBK.

Cranston-hill Foundry, Glasgow, Dec. 3, 1867.

NEw SouTH WALES RAiLwaY.—Mr. John Whitton, en-
gincor-in-chief to the Government of New South Wales, has
recently arrived in England on a short visit, aftereleven
years of professional labour in Australia. Under his manage-
ment the railway system has been introduced and success-
fully developed amid constant commercial and engincering
difficulties. We recently published drawings of some of the
new rolling-stock just completed for a portion of the New
South Wales Railways, and in the accompanying description
we inadvertently stated that Mr. John l'owler, and not Mr.
Whitton, was the enginecer to those lines.

Pot SLEEPERS.—At the late meeting of the sharcholders of
the Calcutta and South-Eastern Railway Company, the chair-
n::;n stated that the pot slecpers on that line answered admir-
ably.

ExXmniTioN AT THE MANCHESTER INSTITUTION oF
ENGINEERS.—The Council of the Manchester Institution of
Fngineers have announced that they intend holding an ex-
hibition of objects of engincering and scientific interest,
about the middle of next month, and they solicit the loan of
models of machinery, &c., particularly those illustrating new
inventions. All communications are to be addressed to the
sceretary, 28, Princess-street, Manchester.  We trust that the
exhibition may be well supported.

James Simpson, jun.
Jabez Churpcsl:), seJn. .
John Fowler.

James G. Fraser.
John Fowler.

John Hawkshaw.
Henry Law.
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ENGINEERING.

THE MONT CENIS RAILWAY.

Tue Mont Cenis Railway shareholders met, on
Friday lust, to authorisc their directors to increase
their bonded debt from 125,000L to 202,600Z., and to
pay 10 per cent. interest, instcad of 7, as heretofore.
The line is completed, but the service is not com-
meuced because, it is-stated, “some of the engines
“have not becn sufficicntly tested, as part of the
“ materials have proved of inferior quaiity.” The
engines were made by Messrs. Gouin and Co., of
Puris, whose engireer, Mr. Lloyd, was once with
Sharp, Roberts and Co., of Manchester, and Messrs.
Gouin have made upwards of 600 locomotives, and are
reputed among the best makers on the Continent.
The boilers are of steel, but wehave not learned that
any difficulty has arisen from the adoption of this
material, wihich is now very largely used for boilers
upon several of the French and German lines.

We have heard, however, that the engines would
not work properly romnd the two-chuin curves, and
we have given our reasons, in former articles, for
doubting their permanent success, even if once sue-
cessfully started. They are indisputably the most
complicated cngines ever wade, aud they are other-
wise objectionable from the small size and unequal
wear of the driving and gripping wheels.

THE AMERICAN GUN TRIALS.

Tue Amcricans, like ourselves, are cmploying the
leisure of their artillery officers with a scries of trials
of their heavy ordnance against armour-plates, the
plates, in their case, being backed with the masonry
of fortifications. There, as here, whatever is done in
the way of testing ordnence finds its way into the
papers, and we found, lust week, in the journals we
receive from New York, more or less pretentiously ex-
plicit accounts of the triuls of the 12in. and 15in.
Rodman “nitled” guas at Fortress Monroe.  This, cer-
tainly, was the first we had heard of the Rodman 15 in.
gun being “rificd.”  The account we read, too, spoke
of the “ solid round shot,” fircd from the Rodman 15 in.,
as of 610 Ib. weight. Now all shot, exeept dlr. Whit-
worth’s six-sided shot, are * round ”” in some direction
or other, however cylindrical or conoidal they may be,
but, we are always accustomed to regard *‘ round shot”
as spherical shot, and the spherical shot which fits the
15 in. gun weighs but 433 1b. in cast iron and 498 lb.
in stecl.  The account went on to say that the 640 Ib.
solid round shot, fired with 100 1b. of powder from the
15 in. Rodman gun, acquired an initial vclocity of
“from 1500 to 1600 ft. per second.” This variable-
ness of 100 {t. per second represents a variation in the
forcc of the powder in the ratio of the squares of the
velocities, or as 225 to 256, but we will take the mean
initial velocity as 1550 ft. per sccond. At this velocity
the shot might have been fired straight upwards, in
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racrwo, to a height of 1360 {1.=-8.01 , or 37,442ft.,
and to lift 640 ib. (the weight of tie shot) to this
height, by means of 100 Ib. of powder, would require
that each pound of powder should do 239,630 foot-
pounds of work ; that is, that eae/ pound of powder
should Ift 1 ton more than 100ft. high, or 1lbh.
239,630 ft. Ligh, or nearly 107 tons 1 ft. high. Now
such a result as this, say 107 foot-tons per pound
of powder, bas never been attained in any ordnance
known in England, and we have no reason to suppose
it has ever been known in America.

Convinced that there was some mistake in the news-
paper reports, we preferred to say nothing about them
in our last number, notwithstarding that we found the
account of the New York daily papers copied into the
usually accurate druy and Nacy Journal. 'I'his week,
however, we find the whole string of pretended facts
in the lctter of the Zimes’s American correspondent.
1f the reported results were correct, they would sur-

ass, in the work done by the powder, anything cver

eforc known in gunnery; but it is clear, upon several
good reasons, that they are not correct, and we prefer
to await further particulars.

ENGINE-DRIVERS.— We have great pleasure in announcing
that the South-Eastern Railway Company have made very
Jjudicious arrangements with respect to two, at least. of ther
engine-drivers who take passenger trains into  Hastings.
These men in turn work, including the dinner-hour, three
days each week 16§ hours, leaving off’ very lIate, and the
other three days 84 hours.  On the long days the engineman
quits work so tired that, to use his own’ expression, *“ he
hardly knows Low to sit down.” During these dark and
somewhat fogoy evenings, particular attention is required,
which, from over fatigue, eannot be given. We therefore
recommend such of our readers who sre weary of life, or who
wish to have a leg or arm tractured, to travel by a late train,
and there is a reasonable prospect of their wish being nttained
at the expense of the railway company.—~Brighton Obsercer.

THE ST. HELIER HARBOUR COMPETITION.
To TnE EpITOR OF EXGINEERING.

S1r,—Having been absent from home for a short time at
the commencement of last month, the notice in your paper of
the 1st November, on the harbour of St. Helier, Jersey,
escaped obscrvation until my attention was drawn to it by a
letter from a friend yesterday ; and as it contains matter re-
quiring explanation, I would be glad if you would permit me
to make the following remarks on the subject.

I have more than once been consulted by the leading com-
mercial bodies in Jersey. on the subject of harbour improve-
ment, and, in the year 150, sent 1n plans and reports for
the extension and improvement of the harbour there.

In September last year I received a special invitation from
the “ States” of Jersey, offering me 1501 to visit the island
for the purpose of preparing drawings, working plans, speci-
fications, estimates, and reports for the proposed works and
improvewent of the harbour of St. Helier,” and at the same
tire informing me “that, if my plan was adopted, I would
be entitled to & premium of 2007, in addition to the superin-
tendence of the works, on such conditions as might be subse-
quently agreed upon.”  This invitation I was obliged re-
speetfully to decline, as having already sent in plans for such
a work, and seeing no reason for changing the opimons 1
fully expressedin the report accompanying ther, I considered
it quite unnecessary, even eould Thave found it convenient
to do so, to put the States of the island to the expense of
another visit.

I, howevesr, forwarded to the arbeur Committee my plan
and report of 1860, with a letter of explanation; and as my
opinions as {o how the new works there should be earried
out seem to be singularly in unison with the views expressed
in your leader of the 1st November, I venture to forward
the papers for your inspection, perusal, and use. if you sce fit
to uppropriate any of your valuable spuce to such an object.

am, Sir, your obedient Servant,
GeonGt FosnEry LYSTER,
Civil Engineer.
Dockyard, Liverpool, Dec. 2, 1867.
Copy of Letter roferred to.

Str,—Though T was unable to aceede to the wishes of the
Harbour Committee so kindly expressed throvgh Mr. De
Quetteville, in September last, to visit Jersey, for the purpose
of preparing plans for the improvement of the harbour of
St. Helier, I, nevertheless, take so great an interest in the
matter, and entertain such strong and carcfully matured
views on the point, that 1 venture to think it might be desir-
able officially to lay before the committee, when the subject
comes on for discussion, the several plans and reports which
1 had the pleasure to submit to the local Chamber of Com-
merce, when called upon by them some seven years since to
consider the subject of dock and harbour extension; and if
you approve of this suggestion, 1 will be glad it you will be
good enough to take the necessary steps for that purpose.

I am not aware, in issuing 1nstruetions to the several
engincers and others who have been invited by the Harbour
Committee to compete for the designs in question, whether
the maximum or minimum accommodation required for the

resent or prospeetive trade of the port has been specified.
Yf such has been done, it will be a simple matter to test how
nearly the plans I have submitted approach those require-
ments. 1f no instructions of the kim{ have been given, I
venture to think that as a step preliminary to any examina-
tion of the severai plans, and as a matter of sound commer-
cial policy, some general conclusions on those points be first
arrived at. If this is done, I confidently expeet the result
will go far, if not entircly, to prove the corrcctness of the
views I have already enunciated ; for, by the plans I have
submitted, I have recommended the construction of a floating
dock which (measured by the working capacity of the docks
in Liverpool) will be suflicient to carry on business to no less
an extent than 360,000 tons of shipping per annum. This,
though largely exceeding tho trade of the port, is a justifiable
excess, by reason of its admitting of a very cconomical form
and class of work being carried out, and fully according with
the condition of property along the existing quays.

The cill of the passage into the dock can be laid at the
lowest requisite level, even at that of low-water spring tides,
if necessary. It would be approached through a thoroughly
sheltered basin or vestibule, which may also be used as, and
continue to form, an integral portion of the present harbour.
This basin would, of course, be dcepened to suit whatever
level the cill is laid at.

With reference to the outer or packet harbour which I have
recommended, I have no hesitation in saying that its site
comprises the largest clear arca of deep water space that can
be obtained within the roadstead, having an arca of no less
than 10 acres, with 1770 ft. of availuble quayage, and a depth
(after the removal of a few rocky heads) of from 12 to 15 ft.
at low water of cquinoctial spring tides. It would be
thoroughly sheltered from all winds and free from sea, while
it could be approached whenever vessels would attempt torun
for the harbour, with as much freedom as is possible when
nearing sodangerousa coast.  Besides these advantages, there
would be no tendency to sand accumulating within it, which
is a point demanding careful consideration, and which, as far
as I can at present judge, no other site in the neighbourhood
is free from.

Beyond these few remarks it is unnecessary now to enlarge
upon the proposal, as iy original reports, still doubtless in
the possession of the Chamber of Commerce, enter very fully
into moest of the details connected with the works,  If, how-
ever, you sce {it to submit the papers to the Harbour Com-
mittee, and if called upon by them to do so, I shall be happy
at any time to give any further information that may be
required. I am, Nir, your obedient Servant,

(Signed) GrorGe FospEry LYsTER.

Dockyard, Liverpoal, July 27, 1867,

E. L. Bisson, Fsq., President of the Harbour Committee,
St. Lawrence, Jersey.
['We shall illustrate the above plans in our next number.

—LEp. E.]

TUMBLING - BEAM ENGINE.

To THE EDITOR OF ENGINEERIKNG.

S1r,—In the remarks accompn.nl);mg the illustration of the
“Tumbling-beam Engine,” you have omitted to mention
that the arrangement was designed (and, 1 believe, patented)
by the late Elijah Galloway for Mr. F. P. Smith in the early
days of the screw-propeller.
c latter gentleman showed me, I think, in the year 1844,

a model of this construction, combined with a multiplying
motion of extraordinary ingenuity, in which a crank on tho
end of the engine-shaft was made to drive another, of half its
radius, fixed on the screw-shaft, at double its own number of
revolutions, the connexion being through a system of links.

The engine and multipl'ying motion are illustrated in the
carly editions of Bourne’s Treatise on the Steam-cngine.

I remain, my dear Sir,

Shefficld, Nov. 30, 1867.

WEST IIAM DRAINAGE.
To e EpiTorR OF ENGINEERING.

Str,—With reference to the paragraph on the West Ham
Drainage in your last week’s paper, 1 think, to obviate the
neeessity of any explanation from me, you might publish, in
your next issue, the report I left at your office yesterduy .
1t is an obvious injustice to me that a plan designed entirely
by me should be appropristed by others whom 1 merely
calledd in to confirm my figures and judgment. 1 am willing
to believe that they are not to blame for what, uncorreeted, 18
caleulated to place me in a false position with those who
requested me to report upon the West Ham drainage, and
who know Messrs. Luces and Wilkinson only through

Your obedient Servant,

Wh. Russ.
Brentwood, December 3, 1867.

IMPROVEMENTS AT NEWCASTLE.

SiNcE the passage of tho Neweastle-upon-Tyne Improve-
ment Act of 1865, important works of improvement have
been carried out there. The report of Mr. Thomas Bryson,
town surveyor, states that whereas, prior to 1865, an average
of but eleven streets were opened yearly, $3 have been
alrendy completed and sewered sinee that time, the.cost being
assessed upon the abuiting property.  Mr. Bryson's sewers
have Leen important works of construction, one of them
having been made at an extreme depth of 46 ft. These
sewers are made with an inclination not less than 1 in 72,
and the average fall is 1 in 86. MMr. Bryson attaches
great importance to gi\'ini sewers such a rate of inclination
that they shall discharge their contents as rapidly as possible,
and not become subterranean receptacles for sewage.
respect to sewer-ventilation, Mr. Bryson observes:

« In ventilating sewers, very little has hitherto been done,
but the necessity for a more complete and systematic action
is becoming every day more urgent. Amongst the many
schemes ]Lroposcd, that of carrying up flues n%ong'sidcs of a
furnace chimney with an Archimedean serew ventilator at the
top appears to me to be the most effectual; when this is not
practicable, tubes could be carried up alongside of blank
walls to above the roof of dwellings, assisted with or without a
jet of gas. As a preliminary stcp, a_selection of sites suit-
able for this purpose has been made for the committee’s
approval.” '

With

Our Exports.—The Board of Trade returns for October
show a falling off of 1,046,782/, or about 6 cent., in the
declared value of our exportations, compared with the corre-
sponding month of last ycar. As against the same month of
1865, however, they show an increase of 2 per cent. Much
of the reduction irom last year is due to the decline in the
price of cotton, and not to any diminution in the industry of
the country, our shipments of cotton goods having been of
8 per cent. less money value than in October, 1866, although
in their quantity there was an increase of 11§ per cent. Iron
manufacturcs show an increase of 13 per cent.  The value of
our exports of the produce and manufactures of the United
Kingdom for the first ten menths of the present year has
been 153,05 1,6391., showing a reduction of only 3§ per cent.
from the total of the conespoudin period of last year, which
was the largest ever attaned. %inking allowance for the
extent to. which the prices of raw material have been reduced,
the total of the present year, although nominally rather lower
than that of 1866, may be considered to represent a greater
amount of actual trade than has been witnessed at any former

riod.

PcTux FRENCH-AMERICAN ATLANTIC TELEGRAPH.—ITrom
the following extract from the Moniteur of the 23rd ult., it ap-
pears that the French Government have granted no special
privileges to any one line of Atlantic telegraph: “There has not

et been created any direct line between France and America ;
{;ut-, according to all appearances, the enterprise will shortly be
attempted by a company disposed to accept its risks, without
demanding any grant or privilege.  The Government main-
tains the resolution to apply, in such measure as the interest
of the country demands, the principle of free competition {0
the cstablishment and exploitation of submarine lines, and
not to grant to any company an exclusive privilege.”

Gas 1x MarseiLLES AND Totvrovsr.—The Imperial Con-
tinental Gas Company made 1608 million cubic teet of gas
last ycar, as compared with 1495 million cubic feet the pre-
vious year. InJune last they were supplying gas to 659,699
lights. The net protits of the company amount to 140,000,
a year upon a_nominal capital of one million; but upwards
ot another million of undivided profits are also employed.
From ditficultics at Marseilles and Toulouse, it is not impos-
sible that the whole of the company’s establishments there
may become a dead loss.
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TRAVELLING SCAFFOLDING FOR THE ROOF OF THE ST. PANCRAS STATION.
DESIGNED BY MR. JAMES G. N. ALLEYNE, BUTTERLEY IRONWORKS.
(For Description, see opposite Page.)

FIG.5.
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NEW RAILWAY BILLS.
(From the Times.)

Tue notices of intended application to Parliament for railway
Bills in the Session of 1868 are 109, as compared with 171 for
1867, 450 for 1866, 415 for 1865, and 360 for 1864. Consider-
ing the protracted effects of the panic of May, 1866, and the
continued want of confidence in railway enterprise and railway
securities generally, it seems surprising that o many notices for
the incorporation of new companies should have been given to
carry out what might be considered very doubtful projects;
and, as powers are sought to lea e or sell some of them to other
companies, the object appears speculative and intended for
private advantage. '

About 30 per cent. of the intended Bills are for the extension
of the time granted in 18G4, 1865, and 1866, for the purchase
of lands and completion of works; including alro the abandon-
ment of several branch and extension lines, Acts for which were
obtained two years ago by great exertions and at enormous
expense. With the exception of notices of application for
the extenion of time to purchase lands and complete works,
and to abandon useless and fighting lines, those for the actual
requirements of established companies are very few. The
Lastern Metropolitan  Underground Railway Company seck
to be incorporated for the purpose of 1naking a railway
from the Great Eastern line at Bow to the East London Rail-
way at Whitechupel, and thence to the Metropolitan (extension
to Tower-hill) line at Aldgate; also to form a juuction line at
Bow with the North-London Railway, and to sell or lease the
undertaking. The Islington Company propose to make a rail-
way from Lower-strect, Islington, to Little Moorfields, to the
north of the Moorgate-street station of the Metropolitan Rail-
way. The East-London Railway Company seek for an exten-
sion of time for the purchase of lands and houses, to make up
and down junction lines with the Brighton Railway, the New-
cross siation line, and to abandon portions of lines not required.
The London and Blackwall Railway Company require further
time to purchase lands and complete the works of the Milwall
Extension line, The Metropolitan Railway Company propose
to make a short railway from their line under the meat and
Boultry market in Smithfield to the London, Chatham, and

over Railway at Snow-lill, and to extend the time for
the purchase of lands and completion of works, and
for 1aking the deviation on the company’s Western
Extension line. The Metropelitan and St. John's Wood
Company ask for an extension of time to purchase lands
and complete the works of the extension to Hampstead, granted
by Act 1865. The South-Eastern and London, Chatham, and
Dover Companies jointly seek for power to abandon the London,
Lewes, and Brighton * fighting line,” sanctioned by Act 1866.
The Metropolitan District Railway Company ask for an exten-
sion of time to purchase lands und houses, and to complete
works. At the same time the Board of Works seek for power
to prevent delay in the opening of the Thames Embankmeunt,
and the roadway and streets thereof, by any default on the part
of the Metropolitan District Railway Company in proceeding
with their railway in connexion with the embankment. The
Great Easter: have given notice for extension of time for the
purchase of lands and completion of railways, especially in re-
ference to their Metropolitan Station and Railway and the
Alexandra-park branch,  The South-Eastern and the London,
Brighton, and South Coast Railway Companies intend to apply
for Kower to unite them for the purpose of joint management,
working, and maintenance as one undertaking. It is proposed
to incorporate a company to construct a subway under the river
‘Thames from near the Tower to Vine-street, Southwark.
The Waterloo and Whitehall Railway ask for an extension of
time to purchase land and construct works. There are three
distinct notices of intended application to Parliament for the
construction of street tramways. The Metropoiitan Tramway
Company (Limited) propose to lay down street tramways from
the Archway-road, near Highgate, to Finsbury-place; from
Seven Sisters-road, through Camden-town and Tottenham-
court-road, to Oxtord-street; from Whitechapel to Strat-
ford; from High-street, Clapham, to Kennington-park-
road, Lambeth; from Brixton-hill to Kennington, and from
Kenuington to Westminster-bridge. It is proposed to in-
corporate the London Street Tramways Comnpany, to make
trminways from Upper Holloway to Camden-town and
Bishop's-road, Paddington; froin Cainden-road, Bayham-street,
to New Oxford-street; from Holloway-road to Islington and
Smithtield ; trom Westminster-bridge-road to High-street,
Borough; also from Westminster-bridge to Clapham and to
Brixton. Each tramway is to occupy 5 ft. 8in. in width
aud pass along the central portion of the street, or within
4} ft. of an imaginary central line. Liverpool is to be
tavoured with twelve street tramways. Notices for extension
of time for purchase of land and completion of works have
been given by fifty companies. Notices of abandonment of
authorised lines have been given in respect of the Chichester
and Midburst, the Surrey and Sussex, the Newhaven Tram-
way, the QOuse Valley lines, the Lunbridge-wells and East-
bourne, the St. Leonard’s and the St. Leonard’s Deviation
line, all belonging to the London, Brighton, and South
Coast Railway Company. By the West Riding and Grimsby
Company the abandonment of the Keadby and Lincoln Exten-
sion 18 sought. By the Worcester, Dean korest, and Monmouth
Company power is sought to uabandon the Great Malvern to
Abingball, and from Abinghsll to Newland, also the exten-
sion from Newent to Glocester. By the North-Western
and Charing-cross Company power to abandon the under-
taking and dissolve the company is sought. By the Lym-
ington Harbour and Dccks Company is sought the abandon-
ment of the Ruilway Act, 186t Dy the Sevenoaks and
Tunbridge it is proposed to abandon part of the undertaking.
By the Bristol and Exeter Company power is sought to aban-
don the Tiverton and North Devon Kailway. By the Bristol
and North Somerset to abandon one line not required. By the
Culedoniun it is proposed to abandon the Bangholm Junction,
the Shielhill branch, the- Crieff connecting Junction, and Barr-
heud and Paisley branch. By tho Iifracombe Railway Com-
pany it is intended to abandon the undertaking and dissolve the
company. By the North British it is proposed to abandon No.
1 of the Lasswade branches, No. 1 of the Coatbridge lines, the

Dundee Branch Ruailways, the St. Margaret's diversion line, the
Camps, &c., branches, No. Land No. 3, authorised by the Devon
Valley and Nerth British tranches; No. 2 railway authorised
by the General Powers Act, 1567, and also a portion of No. 2
railway authorised by the Financial Act, 1867. The South-
Eastern and London, Chatham, and Dover Riilway Companics
propose to abandon the London, Lewes, and Brighton Railway
(Act 1866).

The intended new railway companies are the I:le of Wight
(Newport Junction), for making junction railways to Sandown
and Newport ; the Monmouthshire and Great Western Junction,
for making railways from the Western Valleys Railway to the
South Wales Railway and to the Alexandra (Newport) Dock
branch; the Somcrset and Dorset propose to purchase the
existing Somerset and Dorset Railway, and to wind up the
affairs of the company ; the Ross and Monmouth and Forest of
Dean seck for power to muke a railway trom Lydbrook to the
Ross and Monmouth Railway at English Bicknor; the Eastern
Metropolitan Underground, for making a railway trom the Great
Eastern Railway at Bow to the East London Railway at White-
chapel and to the Metropolitan Tower-hill Extension at Aldgate;
the London, Thames Haven, and Kent Coast Company, for
making a railway from llerne Bay Pier to the Herne Bay
station of the Kent Coast Company; Islington Railway
Company, for making a railway trom Lower Islington to
Little Moorfields; tne Liverpool and Birkenhead Ruilways
and Ferry Junction, to make a railway from the Birken-
head and” Clester Railway to the river Mersey, and from the
Dingle ‘T'unnel of the Garston and Liverpool to the opposite bunk
of the Mersey; the interval on the Mersey was to be worked by
a steam ferry ; the Glastonbury and Street Comgany, for makiug
a tramway between those places; the Great Marlow Railway
Company, for the construction of & railway from the Wycombe
branch of the Great Western to Great Marlow; the Isle of
Wight Central, for making railways from Newport to Sandowu;
the Isle of Wight, Cowes, and Newport Jonction, for making
three ruilways to connect the Cowes and Newport and the lsle
of Wight Railways ; the Lungdale and Windermere, for making
tramways in Westmorelaud ; the Birkenhead and Liverpool
Railway Company, for making a railway from the Birkenhead
Railway, passing under the river Mersey to Liverpool, with
extensions to other railways; the Weedon and Daventry Rail-
way Company, for making a railway from the Weedon
station of tihe London and North-Western Railway to Daventry.

‘The proposed amalgamation or joint working of companies
are those of the South-Kastern and London, Brighton, and
South Coast, who are also, it appears, to work the London,
Chatham, and Dover Ruailway ; the London and North-Western
and Knighton, Central Wales, and Central Wales Extension;
and the Great Western and Bristol and South Wales Union
Railway Company.

The Brecon and Merthyr Tydfil Juanction Company seek
power to define, consolidate, or reacdjust the several classes
of mortgages, bonds, and other securities, guaranteed, pre-
ferential, und ordinary shares and stock. Power to suspend
actions and suits for a certain period, to convert deben-
tures und other debts into stock, and to provide for the con-
version of Lloyd's bonds and other securitics. The Cambrian
Ruilway Company })ropose to provide for the separation of
the undertakings of the compauy into two separate under-
takings, and, in another notice, to confirm a scheme of
arrangement filed in Chuncery under the Railway Com-
panies Act (1867), and to grant powers to carry the same
into effect. The Crystal Palace and South Junction Railway
Company propose to form junctions with the Chatham and
Dover and the Brighton South London Junction lines, and to
ruise further capital. The Great Eastern, to alter and improve
its The Lancashire and Yorkshire, to extend the
time authorised for the cumpletion ot certain authorised branch
railways. The Londonand North-Western (branches and addi-
tionul ,powers), authorising the company to muke a railway to
Sheftield, the Crown-street, Liverpool, Extension, a railway at
Derby, the Harpur-hill deviation, and the Llanberis Junction,
and to enter into arrangements with the Midland and the Shef-
field Railway Compames. The Midlund (additional powers)
propose to raise further capital for the general purposes of
the railway, and to make the Coton-park branch, the Dar-
field Junction, a connecting line in the parish of St. Pancras,
also the Codnor-park curve, and to extinguish right of way
on a footpath at Hendon. ‘The Midland und London and
North-Western (Ashby and Nuneaton lines) propose to make
the Nuneaton Junction line, the Abbey .}’uncliun line at
Weddington, and deviations. The Noith DBritish propose to
make a railway over the Forth at Alloa, and to abandou part of
the authorisea line over the Forth. The Sirhowy Company
propuse to make nine extension lines. The Bishop’s Stortford,
Dunmow, and Braintree Compuny intend to make provision for
payment or satisfaction to Messrs. Brassey, Ogilvie, and Harrison,
and all other personsand companies, of all debts and sums of oney
due to them on account of the construction and maintenance of
the railway station and works, und to authorise the Dunmow
Company and the Great Eastern Railway Company to croate
preterence or debenture stock, to satisty the cluims of Messrs.
Brassey, Ogilvie, and Harrison.  The Grest Western Railway
Compuny ask for power to enable them to make a siding or
branch railway at Swansea, and an extension at Stoutbridge.
‘They also ask for extension of time to construct a branch lne
at Kidderminster, Ruobon, and Wrextam. The London and
South-Western und South- Eastern Railway Companies ask for
power to widen parts of the Charing-cross line and to coustruct
platforms, &«., to connect the Waterloo station with the Charing-
cross station. It is proposed by a notice (to repeul the North
British and Ediuburgh and Glasgow Railway Company Amnal-
gamation Act, 186, and to iucorporate the Edinvurgh and
Glasgow Company, with full powers to resume its tormer
Pposition. ’

NEWCASTLE-ON-TYNE—XNot much is doing in engine
building, cither for locomotives or steam vessels.  Theanchor
and chain cable trade and the iron trade generally on the
Tyne and Wear are slack, and there is no doubt the men en-
gaged in theiron trade will submit to the reduction to-
morrow (Saturday), which will be about 1s. per ton off
puddling and 10 per cent. off mill men.

ENGINEERING WORK IN PROSPECT.
To Tue EpIToR OoF ENGINEERING.

Sir,—Every one of your readers must be pleased, with
yourself, “to learn of any large undertaking which shall
*“ occupy a considerable amount of English enginecring
“ talent,” whether at home or abroad.

The ship eanal to be constructed in Canada West is no
doubt a very interesting and useful work, and, if executed, I
hope it will give no cause for dissatisfaction to our friend
Brother Jonathan, either on purcly commercial or on strategic
grounds. But if' a sum of eight million pounds sterling can
be found in Canada for a work of uscfulness, but certainly
not of immediate vital necessity, how is it that we eannot find
an equal sum for & work of absolute neeqasigy at home, recog-
nised Dy every one that has given this question the least
amount of attention to be a pational want, numolp‘, a pleati-
ful supply of wholesome water to the city of London?

While civil engineers lie idle in Great George-strect or
elsewhere, and navvies and mechanicg ‘are half starving, and
every onc compldins of the London-water, and with the ap-
proach of every-summer is afraid of the cholers, surcly the
time for tho exceution of suchi a work would be well chosen,
and London might be supplied with water much in the same
manner, and on the same grounds, as some of the towns in
Lancashire wero provided with strects and drainage during
the cotton famine. - ..

Messrs. Memgnsand 1lassard’s estimate is twelve millions;
Mr. Batemaan's, L lelieve, seven wmillions; Mr. Telford
MecNeill's, five millions ; Mr. Bailey Denton’s, four and a half
willions; and, sinee last I addressed you on this subject, I
notice that another proposal has been started, estimated, T
believe, at four millious, namely, that of sinking four artesian
wells duto the green sand underlying the London chalk. The
arithmetic mean between these sums is six and a half millions,
which ought to,go very far towards realiging the desired object.

This new proposal of artesian wells, however, appears tome
again to be based upon hypothesis, and leaves the subject
wrap up in doubt and uncertainty; for how can we be
certain that we shall find the quantity of water required when
we have reached the green sand ?

Paris, which stands upon the same chalk formation, and
where artesian wells are of old standing, has not deemed
proper to extend her experience in that direction, but has
quite recently endeavoured to supply itself with water from
the sources of the river Dhuis at at cost; and as these
works are practically a failure (so I am informed here), sho
is now laying out another large sum of money to supplement
its present supply by an addition from the waters of the river
Vanne, not from the sources of that river, you will perceive,
but from the river itself, experience having shown that the
sources of the Dhuis have become treacherous, and refuse to
supply the aqueduct to Paris.

In like manner might the “green sand” turn out, not
treacherous, but abortive or barren, and therefore let the
authorities in these matters be advised by the experience of
others, and go for their water (the which they will certainly
have to do) ; let them go for it vo a place where they can see
an incxhaustible and sure source with their very cyes, even
if it were to the Cumberland lakes, notwithstanding that I
have called this a chimerical scheme.

But as I have mentioned the authorities, I am tempted to
ask what is the commission doing which has been appointed
to inquire into this matter? Its labours have been very
silent ; let us hope that they are * deep and searching.”

1 remain, yours truly,
December 3, 1867.

J. J. BIRCKEL.

A Fast 8STEAM LauscH.—The double-screw steam launch,
recently constructed at Chatham Dockyard, having been
fitted with her high-pressure engincs, by Messrs. John Penn
and Sons, has undergone her official trial at the measured
mile, outside Chatham harbour. The launch is fitted with
two pairs of engines of six-horse power (nominal), each
driving an independent four-bladed screw, each screw work-
ing beneath the counter. Kach of the screws is 2 ft. 6in. in
diameter, with a length of 3} in., and an immersion of the
upper edge of 1in.; during the trials they were set ata
pitch of 3ft. 6in. The quantity of conls on board during
the trial was 11 cwt., and with the necessary stores and the
officials and engine-men, the launch had a draught of water
of 31t. aft and 1 ft. 9in. forward. On reaching the measured
mile at Saltpan Reach, six runs were made at full steaming
power, when with a force of wind of 3 to 4, a mean speed of
8.239 knots per hour was obtained, which is considerably
higher than that attained by any of the double-screw
launches hitherto tricd. The load on the safety-valve, by
Salter’s balance, was 701b. ; mean pressure of steam in boilers,
796 1b.; maximum number of revolutions of screws per
minute 308, and minimum 306. The complete circle was
made in 1 min. 1 sec., with the rudder put over to an angle
of 46 deg., the diameter of the circle being 40 yards, or about
three times the launch’s length. The engines, during the
trial worked with the utmost regularity, and there wasan
entire absence of priming.

BArN 1IN INDIA—When it does rain in India, it pours.
In the Nerbudda valley the average rainfall for the first nine
months of the present year was nearly 70in., and the chief
commissioner has already received a detailed report of the
damage donc by the overflowing of the river in the
Hoshungabad district. The deputy commissioner of Saugor
reports that on the night of the 11th September 84 in. of ruin
fell at that station, and that, as might be expected, much
damage was done (o the native town and to the surrounding
country.

CorToN PRrosPECTS 18 INDIA.—The Cotton Supply Re-
porter contains detailed statements of the acreage under
cotton-cultivation in Indiu, and the estimated crops in bales

of 3901b.
Acres Estimated
cultivated. crop.
Central Provinces ... . 611,722 ... 100,000
Bombay Presidency o 1,078,181 ...
Berar I . v 1,226,459 .0 230,000
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) THE NEW CLEVEDON PIER.

TuE new wrought-iron pier now in course of construction at
Clevedon, Somerset, of which we give engravings on pages
528 and 532, involves some very important features and con-
siderations, the engineers, Messrs. R. J. Ward and J. William
Grover, having considerable difticulties to contend with, not the
least of which is the extraordinary rise and fall of tide in
the Bristol Channel, amounting in the present instance to 45 ft.
}Horeover. the coast itself is one which must occasion trouble
in the foundations, owing to its being composed partly of hard
maguesian limestone, which is covered at various depths with
large loose boulders surrounded by very soft slushy mud.
powerful tide and occasionally stormy sca render the pro:éss of
fixing tedious and difficult.

The contractors for the whole of the pier are the Hamilton's
Windsor Ironworks Company (Limited), of Liverpool, who have
recently completed successfully a very large similar work at
Colon, in Panama. The contractor for the masonry and ap-
proaches is Mr. Ambrose Oliver, of Hitcham, Bucks. .

The general dimensions of the structure are as follows; R

Lengthof approaches... ... .. .. 180f

»  the pier (in 8 spans of 100 ft. each) 800 '}

. »  the pier head v e e 42000
making a total length of over 1000 ft., and giving a minjmpad
depth at extreme low-water spring tides of 6 ft. at the’ pier-
head, which is therefore always accessible. The approaches are
generally 25 ft. wide, and are executed in first-class magsonry,
the footings of which are let into steps cut out of the .solid
rock. Powerful moorings, or holding-down_bolts, which ‘are
carried through this work at an angle of 45 degrees, serve to
secure tl}e main girders from moving from their bearings.

The pier itself is composed of eight 100 ft. spans, consisting
of two continuous wrought-iron girders 3 ft. Gin. deep, which
serve partly to form the parapet. On the top of each girder
there 1s & continuous seat, the back of which is made up of
tight boarding. The deck is of 3in. pjacking, machine planed
and close jointed, laid lengthwise, and eambered in the centre
8in., 80 a8 to
of a flush deck on board ship. :

The main girders are supported by double cantilevers, so
that they could be divided in two in their centres without
danger. These cantilevers are composed of Barlow ruils,
turned bottom upwards, bent, and having flat plates rivetted on
their backs, the distance or spaudril pieces being a combination
of T irons and plates. The main longitudinal girders are kept
apart by rollad joists 9 in. deep, 18 ft. G in. long, and about 20 t.
6 in. from each other. Between these again runs a system of
diagonal bracing below the deck, the idea being to make the
whole superstructure one deep lattice girder laid upon its side.

The piles, which in the deepest point reach the height
of 65 ft. above ground—which, added to an average of 15 ft. in
the ground, makes them as much as 80 ft, long—are composed
each of two Barlow rails rivetted back to back. They are placed
at a rake of 1 in 10 both ways; aud at the top the pair on
each side are brought into intjnate upion by means of a wrought-
iron plate passing between thegy. - The two, united railsare bent
over, and form an arch of conkiderable stability. The piles are
kept in position by a complee system of diagonal bracirg and
distance-pieces or struts. That part of the pile which enters
the mud is made of 5 in. solid wrought-iron stems, at the end
of which comes a 2 ft. 8 in. cast-iron screw. These are carried
down to the rock. Where the rock is on the surface, the piles
are secured to it as shown in Fig. 6, page 532,

One important and very advantageous arrangement of the piles
appears to be that they are so bined ted as
form in themselves a powerful girder, which would not only
resist any tendency to buckling, but wou'd be effectual, pro-
bably, in withstanding the shocks of wreckage or of an average-
size vessel itself. )

‘The pier-head on plan messures 42 ft. X 50 ft.; it i in itself
a formidable stracture, being 65 ft. high, and is built of eighteen
piles, each made of two Barlow rails, rivetted buck to back. At
vertical intervals of every 10 ft. cowme five lower landing decks
or stages. These are made of open boarding, laid upon a stroug
framework of rolled iron joists and girders, which serve as
distance pieces between the piles. Horizontally, diagonally,
or cross diagonally, runs a complete rigging of wrought-iron
rods as bracing, and in the centre up the entire structure are to
be carried the stairs, whicih are wide and ample, and of which
there will be five pairs. Around the entire wrought-iron frame-
work runs a vertical casing of 8 in. timber fender-piles, about
2 ft. 6 in. apart, which are intended to distribute the shocks ot
vessels discharging.

The pier-head 13 doubtless sufficient for the purposes of a
landing-stage, for which it seems to be designed; but, if it is to
be used as an attraction for promenaders, as a resort for the
residents and visitors of the pretty little town of Clevedun, as
a place where the band may play on summer evenings, to the
de?ight of “congregated thousands,” then we fear its deck area
of 50 ft.x 42 ft. less the stair opening will be found too xmall.
1t should have had another row of piles on each side, which
would have increased it to 75 ft.X42ft. Even then there
would have not been too much spuce, after deducting all the
obstructions of band-houses, pollards, masts, ropes, rignal-huts,
&c., and the numerous necessary adjuncts toa work of this
character. .

In all other respects, the work seems well adapted forits
situation. The large spans are right in view of the difficulty of
the foundations. 'The openings are pleasingly formed by the
elliptical arch. Advantage Las been.taken of the important
combined principles of *continuity” and * doutle cantilevers.”
The piles, though long, are clustercd, aud we know that union
is strength. Altbough the use of the Barlow rail us a pile
is not altogether new, it has, we believe, never been employed ia
Englund before for a work of equal importance.

It remains to be stated that the quantities of wrought iron
used are nearly 350 tons; of cast jron, under 7 tons; and that
the entire cost of the work will be under 10,0004

Our CoAL-BIELDS.—It is expected that tho report of the
Coal Commission will appear in the course of the coming
year, but at what time Mr. Hardy, the Seerctary of State, 18
unable to state.

A | eleven montbs, ag compared with corresponding periods of two

Eive the effect of the long andpleasing perspective |
B 4 .

NOTES FROM THE NORTH.

.. Grascow, Wednesday. -

Clyde Shipbuilding for November.—The shipbuilding trade
during the East. month has shown signs of a little inprovement ,
in the numbers of men who bave resumed work. In paint of
vessels launched during the month it has been ununsually dall,
but that was no doubt caused by the orders on- hand u few
moaths ago running ost. It is, howevar, pleasing to note, on
the whole, that prospects are much better than they were
two months ago. The following is & statement of the number
and tonnage of vessels launched during the past month and

previous years:

1867, 1866. 1865.
. Vis. Tons. Vis. Tons. V]s. ‘Tons.
Month ...ieeee 6 3,650 13 12,490 .19 15,730

Eleven months 161 102,250 195 110,230 237 142,920
Aunony the vessels launched during the month there were:

. o
| Charac- (35| & . Owners and
Name. ter. 3% 5| Bgflders. Destinations.
N [ )
Ceres ......| Screw | 200{1750Messrs. | Austrian Lloyd's
Detiny Bros.| Steam Naviga-
: {Dumbarton | tion Company.
Irette ......| Paddle ' Trinity  House,
steam- London.  For
yacht | 200 750 Messrs. Lighthouse In-
‘Caird & Co.| spection.
lGreenock
San Pedro | Paddle | 80| 350 Messrs. Messrs.Proudfoot
I\Vingnta and Co. For
" and Co. River Plata.
Diamond ...| Screw | ... | 100|Messrs. Messrs. Robert-
ar Swan san, Glasgow.
Anita ......| Screw | ... | 050|Messrs, HilllSouth America.
Lumari ...[Iron sail- ! Captain Connell.
ing ship | ... | 630 Messrs. South Ameri-
= :Stevens - can trade.

. Other Shipbuilding Items.—The small steamer, Aunita, named
in the table above, coaled at Greenock last week, and proceeded
over to Gareloch for the adjustment of her compasses, pre-
paratory to starting on her voyage to Buenos Ayres. To cross
the Bay of Biscay at this time of the year, and especially during
the prevalence of violent storms, in such a small craft as a 50-ton
steamer is certainly a perilous undertaking on the part of
Captain McVicar, her commander.

‘I'he new screw steamship Baltimore; 2200 tons, built by
Messrs. Caird and Co., for the North German Lloyd’s, for their
new line of Bremen and Baltimore traders, which bas been
lying over at Garelach for the last two months, was towed back
to the Victoria Harbour, Greenock, a few days ago. Her shaft,
which has been made in Germany, having arrived, she will now
be completed.

Thers was launched on Saturday afterncon a_handsome
screw steam-tug from the building-yard of Messrs. Donald and
M‘Farlage, Paisley. As she glided into the water, she was
numed the Francisco by Miss M‘Farlane. Her dimensions are,
length, 50 ft.; breadth, 12 ft.; depth, Gft. She is intended
for the South American trade. The machinery, constructed by
the builders, consists of a pair of diagonal engines of 20 nominal
horse power, steam winch, and one of Chaplin's patent distilling
apparatus.

On Thursday there was Jaunched from the shipbuilding yard
of Messrs. Walter Hood and Co., Aberdeen, the Ploughman, a
fine new brig of 177 tons register N.N.M,, classed A 1 at Lloyd's
for nine years. ‘The vessel is the property of the Aberdeen
gommercial Company, and is to be commanded by Captain

ett

Giuyow Pig Iron Market.—Since my last budget was made

up, the pig iron market bus been very quiet and inactive, as a .
rule, only on one or two occasions becoming firm, but even then !
the prices have never practically been above 53s. 3d. cash and |
53s. 5d. a month. ~Yesterday a trunsaction was reported of |
500 tons at 53s. 3d,; to-day there has been no change in the |
prices, and the market has again_been inactive. During the

month just closed the price of pig iron has declined 2s. per ton, |
the highest being 55s. 3d. and the lowest 53s, 3d. The stock !
in Connal and Company’s yards at the end of the month was |
209,760 tons, with warrants circulating for 198,700 tons. ‘The |
following is the stutement of pig iron shipments from all Scotch |
ports:

i

For the week ending 30th November, 1867.

|
" tons. i
This year  w.  we e e 9,055
Last year 10,197 ‘
Decrease 1,142 |
Total since 25th December, 1866 ... 573,659
For corresponding period in 1865-66 531,705 ‘
Increase 21,954 |

Glasgow Customs' Revenue.—The following is the amount of |
Customs' revenue revenue received at this port for the past
month, and for the corresponding period in 1865 and lSGG:d

: £ B

Mouth ended November 30th, 1867

115414 1 4
1866 102,411 2 11
» " " 1865 .. 67,005 2 1
The revenue from January to. November this year inclusive,
exhibits, us compared witl the corresponding eleven mouths of
lust year, the large increase of 244,300L 15s. 4d., the amount
for these different periods being as follows: £ 4
s. d.

January 1st till November 30tk, 1866 ... 835,269 14 2

" » 1867 .. 1,079,570 9 6
Glasgow Harbour Revenuei—As evidence that the trade of
the port of Glasgow is increasing at an enormous rate, not-
withstanding the general depression throughout the country, I

.es

” ” ” bidd

may mention that the harbour revenue for the past month of
November was increased by 1009 5s. 9d. over that of the cor-
responding month of last year. ‘The month just closed has not
been in any way exceptional, for the increase in the revenue
during the five months ending with November has been 58004
This ought to be considered a very satisfactory state of things.

Caledoniun Railway Inquiry.—The last issuc of the Railway
News, 1n an article on this subject, gave currency to a rumour
that the late general manager of the Caledonian, Mr.
Christopher Johnstone, at present employed as one of the
Government commissioners on the Irish raifways, had refused
to be examined by the Committee of Inquiry into the affairs of
the Caledonian Railway Company. The local journals here
have been authorised to give the allegation an unqualified con-
tradiction.

Droposed Chair of Engineering in Edinburgh University.—
Dr. Muir announced, at a late meeting of the University Endow-
ment Association, the proposed foundation of a Chair of Engi-
neering in the University of Edinburgh. Sir David Baxter, of
Kilmaron, who has on former occasions proved his warm interest
in the university, has, for a third time, presented a sum ot 50001,
to the Senatus. AS & tribute to the eminent Dundee manufac-
turer who has founded his fortunes by industrial pursuits, the
Senatus have recommended that this sum should be devoted to
the advancement of technical education. A chair to teach civil
and mechanical engineering would be a most important addition
to the College. Bat the interest of 5000L, amounting to 2001,
annually, would be insufficient to tempt a professor of bigh emi-
nence to accept this chair. Sir David Baxter has, therefore,
very properly made it & condition that the Government shall
meet him half-way, and add an equal amount to the salary,
making it 400L, besides the fees. ‘The Government readily con-
sented to a similar condition when Dr. Muir founded the chair
of Sanscrit. Now that public attention has been so much
directed to the deficiencies of this country in technical educa-
tion, there cannot be 8 doubt that the Government will warmly
welcome this proposal. The proximity of the Industrial Museum
to the University renders the latter peculiarly suited to the
development of an efficient department of technical education.

The Sewage Question.—A propos of the visit of Messrs. J. F.
Bateman and J. W. Bazalgette to Glasgow, of which I spoke
last week, it is worthy of mention that n association has been
formed this week, whose object is the consideration of the sewage
question. Mr. Randolph, who was in the chair on the occasion, has
been appointed vice-president. Theassociation alreadyembraces a
number of mechanical and civil engineers, chemists, and otber
manufactarers, and other professional men. On the occasion
in question a paper was read on * The Disposal of the Sewage,”
by Mr. T. Hoey. The manurial ingredients of the Glasgow
sewage are estimated by Mr. Hoey at 206,000 annually, and
the cost of coverting the solid contents of the sewage into dry
manure, he estimates at 147,000 In the course of the dis-
cussion which followed the reading of the paper, it was stated
that the town authorities of Dundee take up the whole of the
ashes, night-soil, and street-sweepings of that town, and sell
them for a sum which nearly defrays the cost of removal, while
in Glasgow that operation costs more ihan 20,000/. annually.
Edinburgh, Manchester, and Liverpool are all much more
favourably situated than Glasgow with reference to this pecu-
niury consideration.

Institution of Engineers and Shipbuilders’ Association.—At
the meeting of this body, Jast week, Mr. Robert Duncun, ship-
builder, Port Glasgow, read an elaborate paper on ‘ The Pro-
posed Amendment of the Merchant Shipping Act.” The mode
of meusuring the tonnage of ships was the topic chiefly treated
of by Mr. Duncan. The suggestions were considered 8o im-
portant, that the discussion upon the paper is postponed to the
next meeting. Mr. James R. Napier, F.R.S., followed with a
short paper criticising the 3rd, 13th, and 14th articles of the
Admiralty Regulations for preventing collisions at sea. The
following is the conclusion of Mr. Napier's exceedingly clever
reply to « The Rule of the Road for Steamers, Simpie, Suflicient,
and Intelligible,” by “ T. G.:"

« Although Mr. Thomas Gray, whom I take to be the author
of the pamphlet signed ¢ T. G.," has recently put the rule he has
been commenting on, and other rules, into verse as aids to
the memory, 1 submit that at present they are deceitful and
dangerous, «nd ought to be suppressed until the screens are
altered ; and that the following Lines, suggzested by a cominuni-
cation in Punch on 23rd November, should be authorised, as
they represent the ftect of the present practice of fixing and
screening lights, and are much more Lkely to prevent collisions
than Mr. Gray's version:

% WRATHER DARK AND CLOUDY.
¢ A., seeing Three lights nearly ahead on Starboard side
sings, to atd his memory :
« A meeting steamer I'll not dread,
When I see three lights abead
1'll port my liehn and show my red,
And if I'm smash’d what can be said ?
B., seeing a White and_Green light nearly akead on Star-
board side, sings, to aid his memory :
« Green to Green, 8o it’s said,
Is perfect eafety,—Go-ahead.
But it the Lubber port, I say
A collision’s likely, Thomas Gray.”

Mr. Napier also read some verses which had been written in
1803, on the first steam-barge which plied on the Forth and
Clyde Canal. They had long been in Lis father's possession,
but never published. If you publish them, 1 fear you would
ulmost require to refer your readers to a glossary of the Scotch
dialect, unless in the case of those who are *‘to the manner

”

ro.
[ We shall give these amusing verses next week.—ED.]

SLIP IN A RATLWAY CUTTIFG.—A man and threo horses
were killed, on Monday, on the Aldershott extension (now in

rogress) of tho South-Western Railway, by a sudden and
Puge slip of carth in a cutting upon which & considerable
forco was engaged at the time.
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PUBLISHER’S ANNOUNCEMENT.

4 1 cannot be received for insertion in the cwr-
rent week later than 5 P.M.on Thursday. The charge for ad-
vertisements is thres shillings for the first four lines or under
and eightpence for each additional line.

The price of ENGINEERING ¢ annual subsoriders, re-
ceiving stamped copies at places thres miles away from the
General Post Office, is 1l 18. 84. If credit be given, the charge
is 2s. 6d. extra, subscriptions being payable in advance.

Chegues and money orders to be made payable only to Mr.
Charles Gilbert.

Office for Publication and Advertisements, No. 87, Bedford-
sireet, Strand, W.C.

ENGINEERING is registered for transmission abroad.

D. Van Nostrand, 192, Broadway, New York, is the sole
American agent for ENGINEERING, and s authorised to
receive all Subscriptions and Advertisements from America
for this paper.

Le bureay FENGINEERING pour la France est 15 Quai
Malaquais, Paris, ches E. Lacroiz, Directeur des Annales du
Génie Civil.

Subscriptions for the ANNALES DU GENIE CivIL are re-
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING,
of whom also the NouveAau PORTEFEUILLE DE L'INGENIEUR

DES CuEMINS DE FiR may be obtained, price 9.

A number of advertisements have been unavoidably ex-
cluded from our adrertising columns this week. We cannot,
under any circumstances, allow more space to advertisers
than we now give.

The first of our series of portraits of the Kngineers will
appear in oxr next number.

MEETINGS NEXT WEEK.

Tagr INstiTuTiON OP CiviL ENaINgERS.—Twesday, De-
cember 10th, at 8 .M.  Discussion 1: * Description of the
Victoria Bridge, on the line of the Victoria Station and
Pimlico Railway.” By William Wilson, M.Inst.C.E. 2.
“On New Railways at Battersea ; with the Widening of the
Victoria Bridge, and Approaches to the Victoria Station.”
By Charles Douglas For, M.Inst.C.E.

SocieTY o ENGINBRRS.—Monday evening, December 9th,
at 74 p.M. Annual General Mccting for election of officers
for ensuing year, &c.

CiviL AND MECHANICAL EXGINERRS' SocIRTY.—Wednes-
day, December 11th, at 8 P.M. “On the Preservation of
Timber.” By Mr. R. M. Bancroft.

ENGINEERING.

FRIDAY, DECEMBER 6, 1867.

THE PRIVATE BILL OFFICE.

AT the rate at which engineering practice is declin-
ing, it should not be long before the Private Bill Office
is to let, or appropriated as a porter’s lodge or
a lumber-room. Never in the recollection of the
younger generation of engineers has it looked so
empty, in the first week of December, as now ; never
did it present such a beggarly account of empty lockers.
But fifty-two railway plans, much the larger number
being of unimportant deviations, have been deposited.
There are also six tramway plans and sixty-six miscel-
laneous plans. The list of deposits was printed on
Tuesday evening, and the plans were first opened for
examination on Wednesday. Previons to that, the
Times had given a list of deposits, which we reprint
elsewhere, but which could only have been compiled
from the notices in the Guzefte, and some of the bills
said to have been deposited werc not forthcoming on
Saturday evening last—the eritical eight o’clock of the
30th of November. One of these, announced in the
Times as having been actually deposited, would have
been the most important bill of the session. It was
the Liverpool Metropolitan, and a good story attaches
toit. A distinguished engineer, one King John, had sent
sstrong staff down to Liverpool to survey the streets
and sound the Mersey, which, as our readers know,
was to be tunnelled. Everything was going forward in
anticipation of a glorious campaign in the committee-
rooms, when another distinguished en%ineer, alsoa King
John, who regards all underground railway undertakings
as his special preserves, despatched a strong force to
the scene, with instructions to outflank the enemy
right and left. This force arrived in Liverpool early
in November, and returned, we believe, on the 18th,
with materials for fifty-two sheets of plans, which it
was impossible to have lithographed in time for the
30th, and which, we will venture the suspicion, were
never intended to be deposited at all. But the King
John who was first, in order of time, foresaw, as he
thought, the coming war, and effected a retreat from
the disputed territory, leaving it in possession of the

other King John, whose military genius had made him
master of the situation, but who, having demoralised
the enemy by his formidable preparations, quietly dis-
banded his army of occupation on a long furlough.
The result of this fine stroke of professional intimida-
tion is that no bill has been deposited by either poten-
tate, and thus Liverpool is again left to its fate and its

ferry.

r’i'{lere is an underground scheme, however, which
looks very subterranean indeed. It is that of the
Eastern Metropolitan (Underground) Railway, to ex-
tend under the Whitechapel and Mile-end-roads, from
the Metropolitan District Railway Station at Aldgate
to the Great Eastern and North London Railways at
Bow. The deposited plan does not at present bear
the name of tﬁe engineer, but a narrow strip of the

aper of the cover has been cut out and a piece of
glank paper gummed over it, where the name has
doubtless been. If rumour whispers correctly, the
name was “John Fowler,” and was placed there
without the sanction of that gentleman. One Charles
Baylis, somewhere near the Poultry, is the solicitor,
and we believe he is also the enginecr, as well as being
the proprietor of frechold land at and near Bow, whic
would no doubt be benefited by the proposed railway,
to say nothing of its value to the nobility and gentry
of Whitechapel, for whose accommodation moke-boxes
and basket-vans would doubtless be provided. The
proposed line for the improvement of Mr. Baylis’s
property is to be about 24 miles long, and subways are
to be made alongside for the accommodation of gas and
water mains, telegraph-wires, &e. We fear Mr. Baylis
will find himself carlcd upon to exercise the virtue of
patience for a few years, as bis line will not be made
In a hurry.

Another scheme is that of the Islington Railway, of
which Mr. Robert Richardson, of the Inventor’s In-
stitute, and Mr. John Imray, of the same body, and
who was lately an axle-maker in the Westminister-
bridge-road, are the enginecrs. Their line is to be
overground, 1% miles long, extending, upon a con-
tinuous viaduct, from Islington-green to the Metro-
politan Railway Station at Moorgate. Forty-one
spans of 150 ft. each, are marked oun the plans, and
these would nearly make up the length of the line.
The gradient is 1 in 75 down, for a considerable dis-
tance, from Islington.

Mr. Peter Barlow’s Tower Subway, a new Thames
Tunnel, in which omnibuses to carry twelve passen-
gers, all inside, are to be propelled by the muscular
power of one man, also enters an appcarance. The
subway is to be about a quarter of a mile long, ex-
tending under the Thames from near the Tower to
Pickle-Herring-street. The passengers are to be taken
down the end shafts, 48 fi. deep, and up again by
hydraulic lifts. The tunnel will descend at the rate
of 1 in 40, from each end, to a short level under the
middle of the river, where the rails will be 61 ft. 6 iu. be-
low the level of high water. Mr. Barlow’s own account
of his scheme, which we noticed last week, is too absurd
for serious consideration. If there is really a con-
siderable across-river traffic to be developed between
Tower-hill and Pickle-Herring-street, it will require
something more than man-worked omnibuses to de-
velop and work it.

The East London (Thames Tuunel) Railway, of
which Mr. Hawkshaw, Mr. George Robert Stephen-
son,and Mr. Burke are the engineers, is to be extended
to New Cross, and short new lines, called the Brighton
Up Junction and the Brighton Down Junction, are to
be made to connect it with the South Coast system.
We see gradients marked 1 in 60 and 1in 77 on the

lans.

The Dingwall and Skye Railway, authorised in 1865,
and of which Mr. Murdoch Paterson is the engineer,
is an interesting line right across Scotland, from the
Highland Railway, north of Inverness, to Loch Alsh,
where a ferry will take the passengers and goods to
Skye. The company deposit a large portfolio of plans
for deviations, &c. The line will be nearly a surface
line, with no heavy works, but with several miles of
gradients of 1 in 60. A pier is to be madé vt
Attadale. ;

The Carnarvon and Llanberis Railway, already
authorised, will be an interesting work, rising from
Carnarvon, much of the way at the rate of 1 in 63, to
one of the lakes below Lilanberis, itself so near Snow-
don. The line is to be turned over to that great rami-
fying concern, the London and North-Western.

I‘ﬁlmbered 59 in the Private Bill Office is a deposit
by Mr. William Dyce Gay, assisted by Mr. Jobn
Ifawkshaw and Mr. James Abernethy, as consulting
engincer. This scheme has for its object an improve-
ment of the tidal harbour of Aberdeen, a diversion of
the river Dee, and a reclamation of a considerable

area on the south side of the present course of the
river, which is now useless tidal land. The diversion
of the Dee is designed to commence about two-thirds
of a mile southwards of the existing upper dock, at a
][))oint adjacent to the Caledonian Railway, where the

ee is spanned by the Wellington Suspension Bridge.
It will be about 6000 ft. in length, and a channel
would be provided 380 ft. wide. The town of Aber-
deen is situated almost entirely on the northern bank
of the Dee, and possesses an inner‘and an outer dock,
approached by a tidal harbour. The entrance to this
harbour is to be improved by the removal of a spit of
land which at present narrows the mouth, and the
navigation channel is to be widened and deepened for
a length of 3000 ft. The existing north pier at the
commencement of this navigation channel is to be
extended for a length of 400 yards, and a small jetty
on the opposite shore is to be removed, and replaced by
a breakwater 1200 ft. to the seaward, protecting the
channel approaches and the tidal harbour. This ar-
rangement forms an efficient protection, and leaves a
clear seaway of some 1200 ft. for entering the harbour.

Nos. 23, 24, 25, are three rival schemes for rail-
ways in the Isle of Wight. The first is entitled
“ The Isle of Wight Central,” and is engineered by
Messrs. Alfred Giles and William Stratton ; it hasa
total length of 7 miles 1 furlong, and commences by a
junction with the Cowes and Newport Railway, ncar
Newport, and terminates at the Sandown station of
the Isle of Wight Railway, in the parish of Brading,
effecting a junction with that line. With the excep-
tion of onc tunnel of 294 yards, the railway works arc
comparatively light in this scheme.

The Isle of Wight, Cowes, and Newport Railway
(24) is No. 23 backwards; it is made up of one big
line and two little ones, commencing in the parish
of Brading by a junction with the Isle of {)’Vight
Railway, and ends near Newport, in the parish
of Carisbrooke, by a junction with the existing
Cowes and Newport Railway. This line is 6 miles
63 furlongs in length. The short railways, numbered
2 and 3 on the deposit, form double junctions at each
end of the main line_with the existing railways respec-
tively. Mr. H. D. Martin and Mr. W. Hunt are the
fathers of this scheme.

No. 25 is quite original and distinct in its route
from the two preceding mains; it consists of two
railways which commence in the parish of Brading, and
terminate in Carisbrooke parish, having together a
length of 9 miles 1 furlong. Line No. 3 is a short
line, 10 chains long, the greater part of which has a
gradient of 1 in 11. R.J. H. Saunders, Esq., has
his name on this deposit. The present prosperity of
the existing Isle of Wight railways is great and in-
creasing, but we did not think that any engineer, even
in the present hard times, could find the heart to at-
tempt to persuade hopeful shareholders that Isle of
Wight railways would prove a desirable and remunera-
tive investment. Mr. Benjamin Piercy deposits plans
and sections for nine lines in the neighbourhood of
Newport, Monmouthshire. Collectively they make up
a length of about ten miles, and comprise a junction
between the existing Sirhowy Railway and the Brecon
and Merthyr-Tydvil Railway, a junction with the
South Wales Railway, and branches to the Tredegar
wharves, the Newport docks, and the Pill Bank branch
of the Monmouthshire Railway. No works of any
magnitude distinguish this scheme, which is free from
stel? gradients.

0. 124 was shut out in the cold on the imperative
30th, and was not deposited till the 2nd of December,
which delay, according to standing orders, isa capital
offence. 1t is a scheme depositéd by Mr. J. Simpson,
as consulting engineer, and Mr. William Bull, on be-
half of the North Middlesex Waterworks Company,
and is an ap{)lication for permission to enlarge their
works at Colney Hatch, and to construct a reservoir
near Muswell-hill; likewise to make tanks at Mus-
well-hill, Finchley, and Whetstone, in the parish of
Finchley ; also to lay down mains through Colney
Hatch, Xdmonton, Tottenham, Friern Barnet, St.
James, Clerkenwell, St. Mary, Highgate, with branch
conduits wholly in Tottenham.

THE P. AND 0. COMPANY.

THE Peninsular and Oriental Steam Company have
lost, according to their accounts, no less than 177,047/,
in the last year. The paid-up capital of this company
is 3,306,435/., so that the Foss is upwards of 5f per
cent. upon this amount. This loss is mainly due to
the cessation, last year, of the exports of specie to the
East, from which source 220,000/ of annual revenue
was formerly derived. The company have also lost
one of their ships, the Singapore, valued at 34,300/,
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and the wreck of the Surat involved a charge for re- | sion, surface-condensation, steel shafting, &c., as any

pairs of 20,000/. more ; but both these sums fall upon
the underwriting account, which still shows a ecredit
balance of 60,700Z, thc company being said, by a
fiction, to *insure their own ships,” which means that
they pay nothing to underwriters, but reserve and
fund something yearly out of earnings to meet occa-
sional losses.

The new mail-contract, however, just entered into
for twelve years will add 170,000Z. a'year to the com-
pany’s revenues ; and in a very probable contingency,
that of their being otherwise unable to declare a 6 per
cent. dividend, the subsidy will be increased to
500,000¢., or 270,000/. more than at present, the pre-
sent subsidy being 230,000/. At the same time the
company undertake a more frequent service, maintain-
ing a weekly mail to Bombay ; but no increase is to be
made in the contract speed, which is now 10 knots an
hour this side of Alexandria, and 94 knots beyond
Suez. Indeed, the company may exceed the contract
time by 24 hours on the 141 lours’ voyage in the
Mediterranean, and on the 313 hours’ voyage from
Suez to Bombay, without incurring any penalty, and
after this the penalty is but 501 for each 24 hours of
delay, a penalty which, with coal at 3/. per ton on the
other side of the Isthmus, the company could better
afford to pay than to keep their contract time, even
when the extra provisioning of the passengers is con-
sidered—a matter which would be far more than com-
pensated by the lessened wear and tear of the boilers
and engines working at the slower speed.

The improvement to be effected under the new con-
tract will be as follows: Calcutta, which now has in
the year 24 mails of 34 days, and 24 mails of 29 days,
will have 52 mails of 29 days; Madras, which now has
48 mails of 30 days, will have 52 mails of 30 days;
while Bombay, which now has 24 mails of 24 days, will
have 52 mails of 24 days. It is clear, however, that
along with the mails the company must have passen-
gers also, in order to pay their way; and in addition
to the competition of the French stcamers of the Mes-
sageries Impériales, the Calcutta service of the P.
and O. Company willin a_few years be affected by
the completion of the railway between Bombay and
Calcutta, when most passengers for the latter city will
cross India by rail, instead of going round by Point
de Galle and up the Bay of Bengal and the Hooghly.
Indeed, this will be the natural route for the mails
also ; but the company are neverthcless bound to keep
up the separate Calcutta service. As for the competi-
tion of the French steamers, it is not yet certain how
far it may go. The fine French steamers now plying
between St. Nazaire and New York have quite run
the American stcamers off the course, and, to some
cxtent, they have affected the receipts of the English
companies. We know that, not only by Frenchmen,
but by Americans also, certain of the Clyde-built ships
of the French line are now preferrcd as the swiftest
and most luxurious of any crossing the Atlantic, the
Cunard steamers not excepted. They enjoy a large
imperial subsidy, as do the French steamers to the
East, and therc 1s undoubtedly to be, if we should not
say there alreadyis, a keen race for supremacy of
traffic.

‘We have said nothing of the Suez Canal, but long
before the present contract of the P. and O. Company
cxpires, it should be open to their ships, at a cost far
less than that of the Egyptian Railway transport and
the maintenance of a separate service. The continuous
run of a steamer from Marseilles to Bombay vid Suez,
or even to Calcutta, would be not more remarkable
than that of the Panama and Australian steamers,
which steam 6500 miles on a stretch, without a single
stop for coal or provisions.

he P. and O. Company need cheaper coal beyond
Suez. The Labuan coal, which promised so much,
and which is really so good, ard sold at only 20s. a ton
at Labuan, is now "velf‘shut out of the market by the
proceedings of the Lairds of Liverpool, who are in
a fair way to break up the company formed for work-
ing the coal, and for running steamships to China.
At present coal at the P. and O. Company’s Eastern
stations costs 3/. per ton, whereas there is abundance
of coal, and very good coal too, in India, close to the
railways, in Labuan, in New South Wales, near Sydney.
and in Japan. The Singapore Gas Company now ob-
tain first-rate gas coal, at Singapore, at prices below
those paid by some English companies.

We ought not to omit saying that the P. and O.
Company have, through their managing director and
engineers, done their utmost to economise in fuel.
They have given every encouragement to makers who
undertook to supply the most economical pattern of
engine, and have gone as far with quick-going, direct-
acting screw-engines, with superheating, high expan-

company in the world. Unfortunately both for the
company and the public, some of these trials have not
turncd out as we could have wished. But enough has
been done to prove that, whenever any good case is
made out for an improved system of steam machinery,
the P. and O. Company will not be the last to take ad-
vautage of it.

CONVERTED GUNS.

Sir Joux PaxiNeToN, in reply to a question by
Major Anson, has assured the Housc of Commons
that it is the intention of Government, in the course
of the next year, to convert a large number of 32.
pounder cast-iron guns into G4-pounder rifles. This
1s not to be done at Woolwich Arsenal, but under the
immediate superintendence of Major Palliser himself.
Sir John, however, stated that the Ordnance De-
partment were of opinion that the 6S-pounder, when
converted, would not be able to withstand the heav
charges required, and he intimated that, althoug
throughout all her Majesty’s possessions we are de-
ficient in the proper and requisite number of rifled
guns, the conversion of the 68-pounder would not be
attempted. .

A correspondent of the Zimes, evidently well in-
formed, thus explains the circumstances under which
the Ordnance Committee arrived at the conclusion,
two years ago, that the converted 68-pounders would
not withstand battaring charges:

It is but fair to say that the gun on which the Ordnance
Select Committee founded that report two year: snce was not
a true Palliser converted gun.

* The state of the caseis this: A 68-poundcr was converted
on Major Palliser’s plan, and fired 800 rounds with charges
ranging from 16 1b. to 20 Ib. of powder; at the 750th round
the inner barrel was split, apparently, according to the Ord-
nance Select Committee report, from the use of round-
bottomed shells; 50 rounds were then fired without causing
any further change in the gun.

‘“ At this stage it was determined to replace the inner barrel,
and to do this the solid breech was cut out and replaced by a
cnmmon cast-iron screw plug.

“I was present when the gun was proved in this state with
274 1b. powder and 115 Ib. shot. At the first round this cast-
iron plug split in half, and with my hand I could make it
rattle in its berth. Fifty battering charges of 22 1b. powder
and 1151b. shot were afterwards fired at angles of from
3 degrees to 18 degrees, when, as expected, this broken cast-
iron cascable was blown out, and the Ordnance Select Com-
mittee naturally reported such ordnance as untit for battering
charges.

«fy may, however, be interesting to the public to learn that
the 7 in. barrels of this gun were removed by Sir W. Arm-
strong and Co., and placed in a lighter gun than a 68-pounder,
viz., the cast-iron 10 in. gun of 84 cwt., and then bored up to
a calibre of 8 in.

“ This time, however, there was no patchwork at the breech ;
it was, in fact, a converted gun on the correct Palliser system,
and theso identical barrcls, which had been reported on as
unfit for the battering charges of a 7 in. gun, were submitted
to the test of an 81n. Woolwich of 9 tons weight, the
proof charges being 37} 1b. of powder and 1801b. shot. I
was present at this proof, and afterwards saw 50 rounds fired
at Woolwich as rapidly as possible with 30 Ib. of powder and
1801b. shot.

* This gun is now at Shoeb ess, where it has since fired
a considerable number of rounds. It has shot through the
‘Warrior target at an angle of 30deg., and there is nothing
tho matter with it.

1 belicve I am not mistaken in saying that the Ordnance
Select Committee were right in dcn{lmg battering powers to
guns patched up in the breech with cast-iron screws, and,

urther, that the question of battering charges with the real

Palliser converted 68-pounder rests, as far as they are con-
cerned, entirely on the ibility of so strengthening the old
gun-carringes as to enable them to withstand the recoil.

“The Ordnance Select Committoe have now a 7 in. con-
verted G8-pounder at Shoeburyness mounted on a strength-
cned carmage. The result of battering charges on this gun
and carriage will soon be known, and till then it is not pos-
sible to arrive at a final decision upon this very important
question.” R

The bare cost of manufacture of the 7 in. Woolwich
gun is given as 405/., which, of coutse, includes
neither general charges nor profits. Major Palliser’s
estimate for the conversion of the 6S-pounders by
private manufactures varies, according to bis three
patterns, from 1951, to 238/.

Major Palliser has accomplished wonders with his
converted guns — wonders because, upon & priori
rcasoning, nearly every ordnance engineer would have

ronounced such results impossible. Mr. P. M.

arsons bas worked in the same field, and with not
less success in respect of the endurance of his guns,
although, so far, without any personal gain.

Most encouraging as are the results already at-
tained, the action of the Ordnance Select Committec
in carrying the tests to the extreme limit of endurance
cannot ‘fail to be generally apiroved of. What is
desired is that our costly mistakes in ordnance may
be henceforth avoided. Thus far it would appear that
the whole history of our wrought-iron guns, whether

known as the Armstrong, the Elswick, or the Wool-
wich gun, has been a frightful mistake, inasmuch as
these guns are apparently no better than, if as good
as, converted cast-iron guns at less than balf the
price. Mr. Fraser’s cheapened gun, which has done
so well, is a_great departure from the wrought-iron
guns which it succeeded, and a notable return towards
cheapness and simplicity.

THE EXPLOSION AT LIVERPOOL.

A sTEAMSHIP, with seventy-three souls on board, was
blown into three pieces and sunk in the Mersey, on
Friday morning last, by a_terrific explosion, of which
the cause is not known. But forty or fifty of those on
board were saved. This vessel, the Bubulina, was
formerly a blockade-runner, known as the Colonel
Lamb, and had been purchased by, and refitted on
account of, the Greck Government. She was built in
1864 by Messrs. Jones, Quiggin and Co., of Bessemer
steel plates, was 279 ft. long, 35 ft. broad, was 15 ft.
deep, and had 350 horse paddle engines made by
Messrs. James Jack and Co., and capable of driving
her 164 knots an hour.

The explosive elements on board the ship at the
time of the disaster were, first, her boilers, under
steam; second, 350 tons of Powell’s Duffryn steam-
coal; and third, a quantity of gunpowder. The
magaziue, however, was in the bow, and no explosion
took place there. Besides, if it had, the shattering
effect would have been greater than that of merely
breaking the ship across. Those who heard the ex-
plosion heard three successive reports, following
quickly one after the other; whereas, 1n all probability,
but a single report would have been heard had the
gunpowder exploded.

Instances of the explosion of marine boilers on
board of steam-ships are fortunately very rare, so rare
that we cannot here recal an instance of a true explo-
sion of the kind, the failure of the steam-pipe of the
Parana, at Southampton, and of the Great Eastern’s
feed-water casing being very different in the circum-
stances attending them. Yet there is no necessary
reason why marine boilers should be more exempt than
others from explosion, since they arc inherently of a
weak form, being nearly square, and not circular like
most other boilers, and they are exposed to the chances
of corrosion, over-pressure, &c., like all boilers. Nor
would the fact of three boilers, of a connected serics,
exploding one after the other in quick succession—as
might be inferred from the three reports heard—be
unprecedented.  Would such an _explosion, however,
or scries of explosions, blow a ship into three pieces,
or even into two? It has been stated in the papers
that no boiler explosion on shipboard was ever known
to break the kcef.) As we have already said, very few
boiler explosions in sea-going vessels have ever hap-
pened at all ; but we believe the keels of steamboats
on the western rivers of America are occasiovally
broken when their boilers explode. We have par-
ticulars of upwards of forty of these disasters now
before us, in many of which three, four, and even six
cylindrical boilers, worked at from 1401b. to 1701b.,
exploded simultaneously, and in a few cases the hoat
sunk immediately. In all these cases the boilers were
on the main deck, well above the water-line, while in
that of the Bubulina they were under water. The
flight of one, two, or three boilers, as hoilers often do
fly in exploding, against a ship’s side, would no
doubt break through it, even when made of the very
toughest Bessemer steel, as was the vessel in question.
The captain of the steamer Ant, who rescued many of
the survivors from the bow and stern, which floated
for some time afterwards, stated that a heavy bank of
steam rose from where the reports proceeded.

It is stated, however, as matter of general belief in
Liverpool that the explosion was caused by an accu-
mulation of gas in the coal bunkers, and that the
Dufiryn coal frecly and spontaneously gives off its gas.
With such a quantity of coals, however, 350 tons n a
vessel of 1132 tons full register, including engine-
room and all, the net tonnage being 689, the bunkers
must have been nearly or quite full, and but little space
could have thus been left for gas. Had it entered the
engine-room and boiler-room, and even had it not done
so gradually and becn detected, its explosion, judging
from occasional accidents of the kind which happen to
colliers, would hardly have been so terrific as was the
case. Gas explosions happen, now and then, on these
craft, but we do not hear of their being completely
blown to pieces and sunk. After the tremendous
explosion at Nine Elms, we have no wish to dogmatise
upon the subject of gas explosions, but we have our-
selves witnessed two or three where the effects would
not, by analogy, support the opinion that & strong
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steel steamship, with her hatches open, would be com-
pletely blown to pieces from such a cause.

We have to choose between the boilers and the coal
gas, but we think the chances were fully as great
that the former would blow up as that the latter
would form and collect in quantitics sufficient to
account for such tremendous effects. We cannot abso-
lutely know what has happened until divers get down
to and into the wreck. lf it prove to be the fact that
the explosion was one of gas alone, we think it may
reasonably create more alarm at the usec of coal in our
steamships than has ever been felt on account of their
steam boilers. e )

Since writing the above, we learnt from the divers
who have examined the wreck that they have come
upon two of the four boilers, and that they are perfect.
One of them, however, was found 200 ft. from the
wreck. The cause of the explosion is more mysterious
than ever.

MIDDLESBORO’ AND I1S FUEL.

WuiLe the ironmasters of Middlesboro’ pay but
about 4s. 6d. per ton for an ironstone yielding 31 per
cent. of iron, equal to about 14s. per ton of pigs made,
they pay as high as 14s. 6d. for their best coke. The
ironstone is mined within sight of the town, from in-
exhaustible veins of great thickness high up on the
face of the Cleveland hills. The coke and coal, how-
ever, come from Bishop Auckland, 25 miles, by rail,
to the west, and the rate charged averages 2s. per ton,
or 1d. per mile. 'The large ironworks in North Lau-
cashire also draw large supplies of coke from Bishop
Auckland, a circumstance which tends to keep up its
price, whereas there are mines of cqually good coal
nearer Middlesboro’, to the north, but with which the
ironmasters on the south side of the Tees have no
direct commnunication, from the want of a bridge over,
or a tunnel under, that river.

Mr. Head, of Middlesboro’, lately rcad a paper
before the Cleveland Institute of Engineers, in which
he explained how, by tunnelling under the Tees and
making, in all, four miles of railway between Middles-
boro’ and Norton Junction, six miles would be saved
in the distance to Bishop Auckland, and a communi-
cation be also opened to the whole Durham coal-field.
Taking the same mileage rate of 1d. per ton, as at
present, this would save 74d. on the 25cwt. of coke
and coal required for a ton of pig iron; and Mr, Head
estimates, that taking the further large quantity of
coal used in puddling and in the mill furnaces, besides
the saviug in the carriage of limestone, &c., it would
amount to 2s. 6d. per ton of finished iron. Upwards
of one million tons of pig iron have been made in a
single year in the Cleveland district ; and if only 74d.
per ton could be saved upon this alone, the amount
would be 31,250/., while the further saving per ton
upon the much smaller quantity of finished iron would
amount to nearly as much more. .

Only the North-Kastern Railway Company coul
be expected to make the new line, the cost of which,
including two curved junctions with other Jines north
of the Tees, Mr. Head estimates at 181,620/, Their
existing line into Middlesboro’ is already greatly over-
crowded, and it is therefore to be lioped that, in the
general interests of this important district, the com-
pany will undertake and carry out an improvement of
such obvious importance.

A New TurNace.—During the last few months
there has been carried on at the works of Messrs.
Whicldon, Lecky, and Lucas, 190, Westminster-bridge-
road, a series of experiments on a new form of furnace
invented by Mr. Thomas J. Leigh. This furnace,
which is applicable for puddling, steel-melting, or
other purposes for which an intense heat is required,
we had an opportunity of examining and seeing in
action yestcrday ; but, as Mr. Leigh’s foreign patents
are not yet completed, we have been requested to
postpone giving any description of it for a few weeks,
when we shall explain its construction fully. At pre-
sent we need ouly say that the furnace is adapted for
burning slack coal as fuel, that this fuel is instan-
taneously econverted into gas as it is fed in, and that a

erfect combustion and very intense heat are obtained
m it. Crop ends of steel rails placed in the furnace
are reduced to a perfectly fluid state in twenty-five
minutes, and wrought iron is also readily melted.
Mr. Leigh’s first patent was taken out about twelve
months ago, but he has since then materially modified
his plans, and he has just taken out a new patent
which embodies the results of his extensive experiments.

BLAENAVON.—At Blacnavon three new blast aces are
in progress, and will shortly bo completed, when there will
kcmsx‘nploymcnt for a considerablc number of additional

A BROKEN STEEL RAIL.

Tae fact of a steel rail having this week broken on the
Charing-cross Railway bridge is worth recording, not only be-
cause the failure of a steel rail is a matter of cxtremely rare
occurrence, but because in the case in question subsequent ex-
periments have demonstrated very clearly the reason why the
fracture took place. The rail referred to was one rolled by the
Barrow Hematite Company—we believe, in 1864—and was a
flat-footed rail, weighing 70 Ib. to the yard. Like the other rails
on the Charing-cross bridge, it was laid on longitudinal
timbers, to which it was fixed by wrought-iron clips spiked to
the timbers, and each pair secured to the rail by a bolt pass-
ing through the latter.  The rail was not broken through its
depth, but failed from a fracture which reached from the top
of' the rail down to one of the bolt-holes just mentioned, and
then proceeded longitudinally to the end of the rail, passin
on its way through the two holes for the fish-bolts. The
fracture thus detached a piece of the upper table of the rail
about 20in. lorg, and this piece so detached was held in
place by the fish-plates, the fracturc enusing no accident of
any kind. On Tuesday last Mr. Peter Asheroft, the engineer
of the South-Eastern Railway, had a piece of the fractured
rail tested at the works at Bricklayers Arms, Colonel Yolland
being present during the experiments, and, from the resuits
obtaimed, there can be no doubt that the rail was made of
steel containing too high a propartion of carbon, whilst an
examination of the original fracture showed that the end of
the rail had in all probability been injured by punching the
holes for the fish-bolts. These holes, although intended for

in. bolts, were 1}in. in diameter, and there can be little

oubt that theso holes, punched, as they were, through a very
hard steel, had injured the metal around thems The 4 ft.
length cut from the rail was tested by placing it on supports
3 ft. apart and subjecting it to the blows of a *“monkey”
weighing 300 Ib. T'Le height of tho fall and the deflection
caused by the blows were as follows, the height of fall being
prugrosslﬁcly increased 1 ft. at cach blow :

Fall of Permanent Deflection
Monkey. of Rail

5 ft. ... nil.

6 » . ) T 1‘( .

g ”» .- . »

I . aee . T 5

9, . . . 3, full
10,, ... e e X5

11 ,, ... . e Y

12 ,, .. . 3

13 ... . Broke.

‘We should mention that the deflections above given were
measured from a straight edge extending over the whole
length of the picce of rail (41t.), and the actual deflections
between the points of support were consequently somewhat
less.  The blows of the monkey were dehivered upon a piece
of iron bar, 1in. square, placed on the rail midway between
the supports. The manncr in which the rail broke was very
curious. The line of fracturc extended downwards from the
point where the blow was reccived, nearly through the upper
table of the rail, and then turned off sharply in a longitudinal
direction for some inches. It then turned gradually down-
wards, and passed through the bottom flange at a point
distant 7in. longitudinally from that at which tho blow
was received. The fracture showed an exceedingly close
and hard grain, more resembling that of good tool
stec] than that of a steel adapted for rails; and we
trust that & portion broken from the rail may be
nnul{l‘sed, to asccrtain the percentage of carbon contained in
it. ‘Those who have seen, as we have, doubled-headed stecl
rails, weighing 68 1b. per yard, withstand, withkout cracking,

two blows in reverse directions of a 20 cwt. monkey, falling |.

20 ft., and then a final blow {rom the same ram with a 30 ft.
full, will be disposed to wonder at the failuro of a steel rail
under the tests above recorded ; but the fact is readily ex-
plicable when the hard nature of the material is considered.
Although, however, the steel rail which broke on the Cha-
ring-cross bridge was very far inferior in toughness to the
steel rails now regularly turned out by thousands of tons b
our large steel manufacturers, yet we may mention that 1t
stood a far higher test than Mr. Asheroft even comsiders it
advisable that iron rails should stand. Mr. Ashcroft’s
long experience and carefully recorded observations have
proved to him that an iron rail which will bear more than
about four blows of a 3001b. “monkey” falling {rom heights
successively increased from b6 ft. to 81t. is in lﬁmost all cases
too soft to be durable. Mr. Asheroft’s series of experiments
on iron rails, extending as they do over a number of years,
arc probably the most complete ever made, and they are far
too important to be treated of in a short notice like the pre-
sent.  We shall therefore not say more about them here, but
shall take the opportunity, on an carly ocension, to lay before
our readers somc of the facts which Mr. Asheroft has kindly
placed at our disposal.

Mr. Hexry Bessemer.—The Emperor of Austria
has conferred the commander’s cross of the order of
Francis-Joseph upon Mr. Henry Bessencr, in acknow-
ledgment of the great services he has rendered to the
progress of the 1ron manufacture of Austria by his
mmportant invention. The imperial Austrian Consu-
late-General in London has been charged to transmit
‘this decoration to Mr. Bessemer.

SouTit YORKSHIRE.—The iron trade of the South York-
shire district is stated to be less active, although there is still
a good deal doing. House coal is in active request for Lon-
don and depéts on the Great Northern route; and there is a
slight increase in the tonnage of engine coal forwarded to
Lancashire. The orders received for armour plates at Shef-
field are giving rise to a large amount of employment ; with
this exception, the iron trade of the town remains unaltered.
There is a fair demand for Bessemer stecl (principally for cx-
port), and a tolerably good business is being dome in steel
railway rails, axles, springs, and tyres. e

UN-STEAM-ENGINELY CoNDUCT.—The Master of the
Rolls heard a case on Tuesday, in which Caffyn White, the
well-known sculler, and the landlord of a public house called
The Turk’s Head, Wapping, preferred a suit to restrain
the defendent, who lives next door to him, from working a
steam-cngine for crushing dry rice and rice husks. The
plaintiff’s case was that the engine in question did almost every-
thing to annoy and injure him in his business, from worrying
his wife to clouding and shaking up his becr, and from driving
away his customers to all but undermining his premiscs.
The plaintiff further alleged that the injury done to him was
so patent and of so dangerous a character that his insurance
office had refused to continue his insurance even at an ad-
vanced premium, In answer to the plaintiff’s case, the de-
fendant produced a host of affidavits to show that the allega-
tiens of the plaintiff were greatly exaggerated, and that no
vibrations were given forth by (go engine which could in any
way produce or account for tho annoyances of which the
plaintiff complained. His Lordship said that he would read
all the affidavits previously to delivering judgment.

THE MEFROPOLITAN MAIN DRAiNAGE—With the cxcep-
tion of that portion of the Northern Low Level Sewer under
the Thames Embankment, the great work of metropolitan
drainage, vigorously prosecuted through cight years at an
expense of some 4,000,000L., is now actually accomplished,
and both sides of the river, and the river itsclf, are effectually
drained. Eighty-two miles of sewers cleanse an arca of 117
square miles, and promote the health of three millions of
people. The visible rosults are most encouraging. The de-
cline of the death rate within the bills of mortsfity, the di-
minished power of epidemics, and the improvement of the
public heelth in the low-lying districts especially, are so
many testimonies to the efficacy of the new system. Nor is
the air the only clement which has been purified. The
Thames is at last, comparatively speaking, clean; and the
very fish have found out the change. They can now live in
the water of our metropolitan stream, which before was too
foul for life, and the purity of the river reacts upon tho
atmosphere around.

AUSTRIAN RarLways.—Since the pacific specches of the
French Emperor, several new railway schemes have been
brought out in Austria; that of the Franz-Joseph Railway,
from Vienna to Prague and Eger, shortening the distance to
Northern Germany, hag been successful, the shares offered
having been fully subscribed. Another company for the con-
struction of the Alfold Railway in Hungary will, it is said,
probably meet with an equally good ‘reccption. At present
the low credit of Austria and Hungary compels them to
guarantee 8 to 9 per cent. on the capital for these under-
takings, and under such guarantces the companies create
shares and preferenco shares at & per cent. interest, which
they are able to offer with a good profit at the price of 70.

Fast STEAMING.—It is about fiftacn years ago since we
were accustomed to read those perplexing paragraphs
headed, “ Paddle v. Serew,” showing that the serew could
barely hold its own. Now the screw appears to be well
ahe: The westward passage to America is always longer
than the eastward passage from -there, the former being re-
tarded by the Guff Stream current and the prevailing
westerly winds. But we read in the Iiverpool news that the
last passage of the Inman steamship City of Paris to New
York is the finest ever made by any steamer. Leaving
Roche’s Point, Cork, on the 21st ult., at 4 p.x., she arrived
off Sandy-hook at half-past 3 on Friday afternoon, in 7
days 23 hours and 30 minutes apparent time, or 8 days 4
hours real time, being at the rate of more than 14 knots or
16 miles per hour. The news of this remarkably swift west-
ward voyago comes, we need not say, by the Atlantic cable.

TiMBER ViapucTs.—In Mr. Brunel’s time the danger of
timber viaducts was mot understood as it deserved to be.
Strangely enough, he, at one time the most extravagant en-
ginecr in the kingdom, afterwards took to timber viaducts as
a matter of economy. Last Saturday one of his wooden
viaducts fell on the Vale of Neath

ilway, between Hirwain
and Glyn Neath. The passage of a mineral train was the

¥ | inal feather that broke tho camel’s back. It is hoped that

this event will draw the attention of the officials of the Great
Westorn Railway Company to the :state of the wooden
bridges on their line at Newport and Landare, ncar Swansea,
both of which are in such a condition that passengers who
know tho locality cross those structures with misgiving.

Tre CALcUTTA SoUTH-EASTERK RAILwAY.—The results
effected by the opening of this line prove what railways are
destined to accomplish for India, ans for other as yet unimn-
proved countries. The whole of the district through which
the line passes was covered with jungle prior to the railway
being commenced. All the Government did was to cut down
the trees and sell the land, without making a single road.
The Canning Company have raised 150,000/, and expended
it on Port Canning. The Government lent them 45,000L,
which is being laid out in a most judicious manner to make
the town habitable. They havo also brought about 150,000
acres under cultivation as rice-fields. They have crected six
or scven screw-pile jetties, which are being connected with
the railway by tramways. Storehouses have been built, and
a largoe rice-mill, which will turn out 100,000 tons of rice
annually. They have also a gridiron for repairing vessels,
and a large dock for country boats is being constructed.

TENDERS FOR A BRICK GasHOLDER TANK.—The followin
tenders have been sent in for the construction of a bric
gasholder tank for the Hornscy Gas Company, Mr. Jabez
Church enginecer: Kirk, 4860.; Mansficld, 4670l.; Ashly
and Homer, 4490/.; Hill and Keddell, 4260/. The lowest
tender has been accepted. :

CoAL IN Prussia.—It np{)‘em that the production of coal
in the Dortmund (Prussia) district in 1866 was 8,678,606 tons,
of the estimated value of 2,185,939, The average number of
workmen employed was 43,938. Of the production of the
Dortmund district in 1866, 1,328,424 tons were absorbed by
local consumption, 451,694 tons were forwarded to the Ruhr,
and 6,256,633 tons were despatched by railway.
. 4
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WROUGHT-IRON PIER AT CLEVEDON, SOMERSET.
MR. R. J. WARD AND MR. J. WILLIAM GROVER, ENGINEERS.
(For Description, ses Page 527.)
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MILROY'S EXCAVATOR; CLYDE BRIDGE, CITY OF GLASGOW UNION RAILWAY.
(Bor Description, see following Page.)
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MILROY’S EXCAVATOR.

Wk illustrate, on the preceding page, an arrangement of
excavating machinery which has been employed with much
success in sinking the cast-iron cylinders of the piers for the
Clyde bridge of the City of Glasgow Union Railway. This ex-
cavator was designed by Mr. T. Mlilroy, the agent of Mr. T.
Brassey, who was the contractor for the work. It consists, as
wil! be seen from the enlarged section and plan, Figs. 2 and 3,
of an octagonal frame of cast iron measuring 5 ft. across, the
sides of this frame having hinged to their lower edges eight
flaps or spades, which, when turned up at right angles to the
sides, form the bottomn of the frume, as shown in Fig.3. In
Fig. 2 the spades are shown hanging straight down in the posi-
tion they occury when the apparatus is being lowered into the
ground, as will be described presently. The spades shut against
& smzll central octagonal frame, which is connected with the
outer frame by eight radial T-irons; and both the T-irons and
central frame have india-rubber fixed to them on their under
sides, 8o that water-tight joints are formed when the spades are
closed. Referring to Figs. 2 and 3, it will be seen that the
cast-iron frame is suspended by four chains from a ring which
is secured to the main chain by an arrangement of catch-hook,
which can be readily liberated. Each spude is also connected
by a chain toa kind of conical bell at the lower end of the
main chain, the length of these spade chains being such that,
when the frame s held up by the catch-hook, all the spades
hang open, as shown in Fig. 2. .

The cast-iron frame was made heavy under the impression
that its weight would be sufficient to force it into the ground;
but this was not the case, and it was necessary to adopt special
meuns for causing the spades to penetrate. Tho arrangemert
used for this purpose is shown in our engravings. - It consisted
of a frame of four vertical timbers placed in pairs opposite each
other, each pair of timbers being sufficiently wide apart toallow
sheaves to be placed between them at the top and bottom. Two
other battens were also placed one on each side of the line, join-
ing the main batteus or ** leaders,” and the whole of t_he battens
were ticd together at intervals of 30 ft. by cast-iron rings placed
around and secured to them. This trame rested upon the
ground, and it was lengthened from time to time s the sinking
of the cylinder went on. The excavator was hauled down by
two chains attached to it above the point where it entered the
ground, and led from it under the bottom sheaves of the
¢4 Jeaders” up to a pair of winding drums, each worked by three
men. When a sufficient penetration had been effected, the
upades'were closed, and the excavator, with its contents, hauled
up by a 12-horse engine and suitable winding gear arranged as
shown. When the excavator had thus been raised to the top of
its lift, its contents were discharged into a lorry run under it,
and it was again sent down for another charge.
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‘The river piers of the Clyde-bridge are cach formed of a puir
of cast-iron cylinders, 8 ft. 4 in. in diameter, placed at a distance
apart of 27 ft. from centre to centre. and these cylinders were

sunk through an average depth of 75 ft. of white sand down to
a firm substratum of dense sand and boulders. The sand
through which the cylinders were sank varied from a fine and
silty material in the u‘})per layers to a dense sand below; and
although it was very difficult to drive piles into it, yet, when
disturbed, it ran freely, and the cylinders were consequently
full of water during the process of sinking. In cases where the
material was very compact, the water was pumped out of the
cylinders, and the *blow” which was thus caused to take pluce
disturbed the soil and facilitated the working of the excavation.

In order to force down the pier cylinders, within which the
excavator was worked, they were each loaded with iron weights,
which, for the sake of convenience, were cast in the form of
segments of iron rings 12in. deep, Gin. thick, and of such
diameter that they could be placed on the flanges by which the
lengths of the cylinders were connected. The arrungements of
those weights will be seen from the vertical section, Fig. 1,
five rings of weights being placed on the flange of each length of
the cylinder except the two lower ones. The uverage number
of G ft. 6 in. lengths in each cylinder was fifteen, and each length
weighed 4tons 1cwt, The weight of the fifteen lengths, with
their Joading, amounted to about 233 tons, and this load, rest-
ing on the cutting edge of the curb ring, formed a good
test of the solidity of the foundations. When the cylinders
had been sunk as far as was desirable, they were filled
in to a depth of 13ft. with concrete, formed of 1 part of
Portland cement, 13 parts of sand, and 4} parts of whinstone,
broken sufficiently small to pass through a 3in. ring. IL'or a
depth of 10 ft. this concrete was lowered down in 4 box, the
bottom of which could be opened, and the remaining 3 ft. was
shot in from the top of the cylinder. After the coucrete was
set, the water was pumped out, so that the cast-iron weights
could bo readily removed, and gauged brickwork was built up
to within 18 in. of the cylinder, and was surmounted by a cap
of freestone on which a masonry plinth was built.

The average rate at which the cylinders were sunk was 9 ft.
Gin. per day, but occasionally tixe progress was much more
rapid.” We annex a table showing the particulars of the work-
iug of the excavator on an occasion when a depth of 25 ft. 6 in.
was sunk in 6 hours 44 minutes actual working time. Alto-
gether, the apparatus answered exceedingly well, and we have
1o doubt that, when known, it will be extensively employed in
similur situations.

THE CHALK FARM RAIL.

To Tnr EpiToR oF ENGINEERING.

S18,—I am a forcigner living over here, and, although no
engineer, a oonstant reader of your paper as well as The
Ingineor.

Your article of 22nd November on “ Stecl Rails” scemed to
me a most complete reply to the one on same subject in T%e
Engineer of 1oth November, and I expressed myself in this
spirit to a gentleman in the engineering line.

Without being cxactly an advocate for iron rails, he still
thinks prudence advises their continued use in preference to
“steel rails as generally made,” * for,” said he, “ depend upon
it those rails at Camden station were not of the usual class at
14.. 16s. a ton, but no doubt made extra for the purpose, and
would moré likely cost 30 a ton.”

1f such wus really the case, the iron advocates have a tem-
porary back door; and thinking this suggestion unknown to
you, I take the liberty of mentioning it.

. Yours respectfully,

December 3, 1867, A FOREIGNER.

[Inreply to our correspondent’s question, we may state that
when Mr. Ramsbottom’s attention was first directed to the
use of Bessemer steel for rails a few blooms were ordered by
him, and rolled at Crewe into rails. Of this first lot of 10 tons,
a number wero most severely tested by heavy blows, b,
twisting, and, indced, by every means likely to destroy
them, and the rest were put down in those places where
wagon traffic only went on. The results were so much
more favorable than could have been expected, that the
company determined upon earrying out a scries of experi-
ments on a much larger scale, and with that view ordered
600 tons of 7in. square hammered steel blooms for the pur-
posc of being rolled into rails at Crewe. These blooms were
supplied 13\15 cssrs. Bessemer and Co., of Sheffield, at 114, per
ton, and this at a time when the price of steel was much
higher than now. They were made from English hematite
pig, and were delivered in such large parcels, every week, as
absorbed nearly the whole productive power of the works, so
that thero was no time to make a selection of specially good
material, even if desired. These 500 tons of blooms were
rolled into rails at Crewe, and put down on various parts of
the lino for the purpose of having a full and fair trial, those
at Crewe station and Camden forming part.

Our readers will thus pereeive that the Camden rail could
not have been of any special quality, as it formed part of a
}mrccl of 500 tons, nor would the engineer of the company

have put one of special quality there, even if he had means of

H judging its qluulity, because his object was simply to put the
ee

ordinary steel of commerce upon 1ts trial. How far this ex-
tensive serics of practical trials were satisfactory to the
engincer and to the company may be estimated by the fact
that the company soon after erected ono of the finest steel-
works in England in order thet a material of such value for
railroad purposes might be at all times readily obtained, not
only for rails, but for engine tyres and double-crank axles,
which on the North-Western fine have wholly superseded
Lowmoor iron.—En. L.}

TiuE Mexicax Ratnway.—With regard to this line, lately
the linperial Mexican Kailway, recent advices state that
President Juarez had not yet come to any determination on
the subject of #enewing the eoncession to the Mexsico and
Vera Cruz Ruilway Company. The old managers of the
road, Messrs. Crawley and Durnett, had arrived from Eng-
land on business connceted with the railway. General
Stevens, an ex-Confedernte officer, and latterly the superin-
tendent and chicef engineer of the raiiway, is reported to have

died on the 12th ult.

VILLAGE DRAINAGE.
To ToE EpITOR OF ENGINEERING.

S1R,—Pardon my troubling you with such a little matter,
but, after all, the little things of lifc have much to do with
our comfort or discomfort.

I have passed through a number of our little towns in
England lately, and in mang down the vallcy whero our fore-
fathers loved to put the dab and wattle. IThave seen a [iv‘:od
old mill, with its dusty miller; and with some of them I have
yarned about the crops and stream, and price of wheat, and
other things that make a miller’s day. But hardly one I
have found that has not grumbled at the dirty drains for
ever running into his water power, and all the fish are gone
save such as grow to nothing. Now, it scems to me this
might be altered, and the fevers sent away oft-times by
simple means. Sewage works sound loud, and want too
often enginesand a company, and all that sort of thing, and
so they are never done. I say, why pass the mill by? A
good foot drain, or 2 ft. at the most, running down by stream,
would take all sewage from their little towns down to a re-
servoir close by the will. There put the pump down and the
Fowcr close by, straight off the mill-shaft it you will, then
ay your pipes away to the hill-top above the town, and put
the sewage on the meadows. 'Twould pay the miller to
take the meadows and find the power; the town would then
be clean ; and, in ond instance, not far from this great Babel
we shalldo it, taking good care to let the rainfall run itsown
course freo of our system and its artery.

Yours fni{gfully,
MONTAGUE BEALE.

1 and 2, Great Winchester-street-buildings, E.C.,

Deccember 5, 1867.

COMPOUND RAILS.
To TuE EpI1TOR OF ENGINEERING.

Sir,—In your article on this subject, which appeared last
week, you state that the Lancashire Stcel Company are the
makers of the 200 tons of compound rails which arc about to
be lid by Mr. Ashcroft on the South-Eastern Railway.
Permit me to correct this statement in so far as that it is not
the Lancashire Steel Company which is making these 200
tons, but the Railway Steel and Plant Company, Limited,
Newton Heath, Manchester, which company 1 have the
honour to represent, and for whom I negotiated the order.
These rails are to be laid on the curve of the Charing-cross
and Cannon-street Railway, a position which, it will be ad-
mitted, is the most trying that could be selected for trial, and
if Imay be permitted to offer an opinion, I feel contident
the experiment will be a completo success. To-day I saw
about 50 ft. laid on the Cannon-strect platform, and it looked,
what I am satisfied in practice it will be found, perfect.

am, Sir, yours obediently,
Joux WADDINGTON.

35, King William-strcet, London-bridge, Dec. 4, 1867.

[Mr. Asheroft, in his note to us, inadvertently referred to
the makers of the new 'rail as the “ Lancashirc Steel and
Plant Company.” Hence the mistake.—Ep. E.]

TEE METROPOLITAN FIRE BRIGADE—On the 1st of
January, 1860, when the Metropolitan Board of Works
od the ma nt of the Fire Brigade, the number of

Firo Stations in the metropolis was 17, exclusive of two
floating stations on the river. The number is now 41, and
others are in contemplation. Instead of the 38 engines
formerly at the service of the brigade, there arc now 84,
while the personal force of the establishment has been raised
from 130 men of all ranks to 227. Since the 1st of last July,

Y [the board has also succceded to the dutics of the Royal

Society for the Protection of Life from Iire, and has incor-
rated in the ranks of the Fire Brigade 67 of the Society’s
ire EscaPo Conductors, all well-trained and expericnced
hands. The statistics of the board’s operations in this de-
partment are very briefly given, but we learn that in the 18
months between January, 1866, and July, 1867, the brigade,
under its new management, has attended 1394 fires, not to
mention 1673 “ chimney fires” reported in the same interval.
There i now in course of construction an enormous floating
fire-cngine, the description and powers of which read like the
details of a new ironclad. It happens that a vast amount of
property is stored in the warehouses and wharves on tho
river side, and these floating steam-cngines can be brought
to the rescue with extraordinary effect. v

Tur Hrren 1¥ WHRITEPRIARS.—So far the Metropolitan
Board of Works have been unable to settle with the City of
London Gas Comgany and the Metropolitan District Kail-
way Company, and so the construction of the Thames Em-
bankment is interrupted. Indeed, the third portion of the
embankment cannot cven be begun.' Until the Thames Em-
bankment is finished, the Northern Low Level Sewer cannot
be completed ; and until the Northern Low Level Sewer is
completed, the main drainage of London, in its full integrity,
must remain, unaccomplished. Yn'the cxegution of this
northern embankment the Board has © settled” cleven free-
bolds, thirty-two leascholds, and six removals, at a cost of
some 200,000L., but either from, parsimony on one side or
exorbitance on the other, or *incompatibility” on both, it
cannot settle with the Railway Company and "the Gas Com-
py, and so the march of sunitary progress is arrested in
Whitefriars.  Let us hope that the negotiations may soon be
more successfully conducted; and that the present generation
may live to enjoy the promised accommorlation of the new

uny. i

1 Fonrrex Irox.—It is reported from Wolverhampton that
there secms little chance of securing the ﬁvriccs of the trado
list, and it is stated that a London firm has recently given
out a contract for 80U tons of angle iron in Belgium, which
will be delivered in tho metropolis at a lower price than it
can be bought in this country. The belief is generally en-
tertained that a reduction of” wages must take place at the
end of the quarter unless an improvement should be experi-
enced before that time,
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TUNNELLING THE TEES.

Mr. HEAD, of Middlesboro’, in the course of a paper lately
read by him before the Cleveland Institute of Engincers, upon
a proposed railway under the Tees, to connect Middles-
boro’ with Norton Junction, and thus save six miles over the
present route to the Bishop Auckland coal-fields, thus treated
of the proposed river tunneli* .~ i .

Referring first to a former scheme for a bridge, he said :

“When a plan like this.wassproposed, a couple of years
ago, it met with violent gppusition, on the ground that a
bridge over the Tees would be injurious to the port of Stock-
ton. It was said that the upward flow of the tide would be
nnpeded, and the depth diminished. Further, it would

revent the downwsard passage of those large ships for the
{))uilding of which Stockton has become o justly famous ; and
would thus affect the prosperity of the shipyards. :

“The breadth of the river at the point of crossing is just
400 ft.; the distance from Middlesboro’ Station to this part
of the river is a mile, or 5280 ft. ; and tho level of the rails at
the station is, say, 12 ft. above tho highest spring tides. Now,
1 foot in 100 is a perfectly workable incline, amd in the interval
between the proposed tunnel and the Middlesboro® Station
we should have a fall of 63 ft.

The height of the rails at the station above highest
spring tides e 12

Depth of the river at spring tides not more than *... 20

Interval between the bed of the river and the top of tho
tunnel e . e 8
Thickness of the crown ... o . w 3
Height of the tunnel o we 15
Total 53

The tunnel would be the lowest portion of the line, and
the gradients at cither side might be similar. The momen-
tum gained by a descending train would, to a great extent,
mrr{‘it up the opposite incline.

“We now come to consider the best method of construct-
ing the tunnel. I pro that it should be a single wrought
iron tube, but divided into two passages by a water-tight web,
or bulkhead.  This division should be strong enough to resist
the pressure of the water, and preserve, at Icast, one side for
traflic in case of accident to the other.

“ As to the construction of the main tube, I would recom-
mend something on the samo principlo as that exhibited in
the hull of the Great Lastern steamship, i.c., an outer and
inner shell, for sccurity and strength. 'Fho bottom should be
made flat, or slightly arched downwards. The whole section
would thus resemble that of a gas-retort or culvert.

** The best plan for placing the tube in position seems to be
as follows : As near as possible to the point of crossing it
should be constructed by the river side, In a temporary
dock formed by earthen cmbankments, and at such a level
that the tide would float it, if admitted by the removal of a
dam, The tube should be erected upon timber baulks
fln(‘cd crosswis: at intervals of 5 ft., and bolted to the struc-

ure,

*These would be floated away with it, and afterwards serve
as sleepers.

« Meantime, the ve in which it was intended to lie
would be cut across the channel of the river by dredgers. It
is no new thing to dredge to an increased depth of 30ft. It
is, in fact, the cheapest method of excavating in all cases
where it can be applied.  The new Suez Canal has been tly
indebted to the use of dredging in the formation of its ap-

roaches. Dredgers have even been made to cut their way
into tho solid shore, the water following to float them as they
made a channel for it.

“In the bottom of the
be tipped from barges, an
diving-bells.

“When the tube was completed it would be necessary to
cover over the ends temporarily to make it water-tight. It
would then easily be floated out of the dock to its permanent
position.  To let in suflicient water to sink it would not oc-
cupy many minutes more. The interval between the ebb
and flow, which at epring tides is about an hour, would be
ample to accomplish everything necessary. Concrete might
then be teemed at the sides and over the top, and in this
wuy, assisted by the natural tendency to silt up, it would
soon become permancntly fixed. Embankments of clay
would now be thrown out from the shore on each side of the
line of the approaches, and would join across the end of the
tube. As soon as they were e water-tight with clay
puddle, the water between must be pumped out and the ap-
proaches built in the intervening space.

“ In order to avoid the tunnel becoming a drain for the
surrounding district, it would be nece to cover in a cer-
tain distance of the approacheson eitherside. Such portions
would be, in fact, bricl; tunnels. They would be lighted from
the top by shafts at frequent intervals. The d above
might be made available for standage, sidings, or other pur-

ses. The tube with the covered portion of its approaches
would form one continuous tunnel. If they were coveredin
for a distance of half a mile, their under side would have
risen 203 ft., or somewhere about the level of the outfall of
the drainage of the neighbourhood.

“The only water which could then get into the tunnel
would be that which might filter through the brickwork.
This would run down to a well or sump-hole at one end of
the tunnel, and & small steam pump would easily deliver it
thence into the miver.

“ We now come to consider the question of cost. In the
Britannia Tubular Bridge, cach length of 400ft. weighed
1200 tons.  The length of our proposed tunnel is also 400 ft.,
but, inasinuch as it is designed for a double instead of a
single line of rails, we will reckon it as being double the
weight per £t of the above tubular bridge, which gives us
24,000 tons as the weight of the tube. This, at 154 per ton
delivered, is 36,0001, Suppose we allow 16,000/ for erection,
and material and expenses connected therewith, we have

52,0000, as the cost of the tube when fixed in place. Lot us

ve s0 prepared concrete must
spread to a level by the aid of

now estimate for the casing in of the approaches. If the
brickwork were 27 in. or three bricks thick, and were carried
under as well as above the tunncl, the sectional area ym_lld
be about 38 square yards. Brickwork of this deseription
would be, say, 10s. per euhic vard. At this rate, therefore,
the casing would amc or 33,6201. for
a mile. Adding this r obtained, wo
have 85,6200.”

SMALL PUMPING - ENGINES.
To Tng EDITOR OF ENGINERRING.

S1R,—Our own charity covers' such a multitude of our own
‘'sins that T have long sinec cultivated that virtue, ina hqmble
way, by omitting to read a certain contemporary of yours,
‘lest I should think uncharitably of the paragon of enginecr-
ing genius who cvidently conducts it. “An apprentice, how-
‘ever, who, but fourteen years of age, is perhaps less critical
than older engincers, has shown me the following profound
dictum in a leading article in The Engincer of Friday last :

« 1t is urged that this latter form of engine (the beam)
« {s more costly than any other. If by this it is intended to
“ convey that more moncy can be spent on this than on any
¢ other form of stationary engine, wo shall not attempt to

.| « dispute the proposition; ut we can assure our readers

« that it is quite possible to construct a beam-cnyine as
« cheaply as any other.”

Indeed! And what must be thonght of such an assurance ?
The beam-engine must necessarily contain all the parts of a
horizontal engine, and numerous heavy parts in addition.
Probably every mechanic who has worked upon steam-engines
knows this. A striking ¢nse in point was instanced in the
very paper under notice, July 24th, 1863. Messrs. Mirlees
and Tait, of Glasgow, make, for a certain sized sugar-mill, a
22 in. cylinder non-condensing beam-engine, with a 4ft. 6in.
stroke, or a horizontal engine having the samo sized cylinder
and 4 ft. stroke, according to order. Both engines, as de-
signed by the same makers, for the .same work, are propor-
tioned for cqual strength and stability. The beam-engine,
however, weighs 44 tons 9 cwt., and the horizontal engine
less than 20 tons! The difference of 6 in. in the stroke does
not account for more than 6 or 8 tons, if as much, in the
weights; and it may therefore be said that the horizontal

ngine weighs less than two-thirds as much as the bea:n, and
this difference of weight of course represents a consid:rable,
although not a proportionate, difference in cost. I may
tabulate these di.chrcnccs in weight as follows
Beam Horizontal.

tons. cwt. tons. cwt.
Bed-plate 7 14 4 13
Columns (six) ... w b 2 none.
Entablature ... 3 5 none.
Beam ... 2 5] none.
Fly-wheel o 13 10 9 0
Cylinder and covers ... 2 10 1 13
Other parts ... ... 10 4 4 12

Total e 4 10 19 18

Your readers will hardly nced to be told that the difference
in the weight of the fly-wheel and cylinder is not due to the
difference of construction; but, allowing the same weights in
both cases, we shall have, say, 444 tons in one caso against,
perhaps, 27 in the other.

The horizontal engine, taking the most advanced patterns,
like Messrs. Galloway’s or Mr. Ramsbottom’s, is wholly sclf-
contained. The beam cnﬁine, on the contrary, tends to lift
its cylinder off the bed-plate by the full pressure of the
steam (less the weight of the cylinder and the parts fixed to
it) at each stroke, equal to a force of perhaps 10 tons in the
beam engine named. This pressure is doubled at the main
centre, and is again repeated at the journals of the main
shaft. To resist theso strains by its own transverse strength,
the bed-plate would require to be enormously heavy. They
are resisted, however, by other means, viz., by strong holding-
down bolts, reaching decp into massive masonry, and the
foundations of beam cngines are necessarily costly.

It is truc, as your astute contemporary observes, that the
columns of the beam engine cost comparatively little; but
the remaining extra parts, and the extra cost for foundations
and for the loftier engine-house required, render the beam-
engine nearly twice as costly as the horizontal engine of the
sAme power.

I am, Sir, yours truly,

A JOURNEYMAN.
Manchester, December 3, 1867.

ProFEsSIONAL FEES.—Professional gentlemen need not
expect to be reasonably paid for any trouble they may take
on the occasion of inquests, if Professor Rogers’s case may be
taken as an index of what the authorities will do. On the
inquest upon the death of Elizabeth Stainsby, who died in a
train on the Metropolitan Railway, Professor Rogers was re-
xxesu‘d by the coroner to analyse and report upon the air of

¢ tunnel. In the coroner’s accounts, submitted to the com-
mittee of the Middlesex sessions, 10/. was charged by Dr.
Lankester, on account of Professor Rogers, of the London
University Hospital, for examinations and attendances on
threc occasions at the adjourned inquests hold on Elizabeth
Stainsby. Now, the committee, having taken the opinion of
coungel some years ago, had no power to allow any sum not
mentioned in the schedule of fees set down by Act of Parlia-
ment, and therefore they deducted from the charge on behalf
of Profcssor Rogers the sum of 71., leaving it 3. only, and
asked the court to sanction that disallowance. Mr. Kemshead
mentioned incidentally that Dr. Lankester’s accounts gene-
rally were high when compared with those of Mr. Hum-
phreys, and that the coroner’s charges cost the county
annually a sum of not less than 12,000/, which was a very
serious item in the county expenditure. He moved that the
sum of 10/, included in Mr. Lankester's accounts for the ser-
vices of Professor Rogers, Professor of Toxicology at London
University Hospital, at the inquest held on the body of
Flizabeth Stainsby, be not allowed. The motion was put
and unanimously agreed to.

METROPOLITAN TRAMWAYS.
To TEE EpITOR OF ENGINEERING.

81r,—It scems that the Metropolitan Trmwn( Company
(Limited) are preparing our minds, what with placards, &c.,

ted all over the metropolis, and by their petition to Par-
mzent, would claim a monopoly of our leading thorough-
fares. Well, I wish them success in their endeavours, for
undoubtedly we requirc a more rapid mode of transit through
London. I have no objection to tramways so as to suit all
conveyances, but I have a decided objection to a tramway
having the wheels of the carriages flanged, and I think the
generality of engineers are of the same opinion, and I may
add, from our former experience in such a mode of transit in
our crowded thoroughfares, that all, from the costermongers to
the Hansom cab drivers, voted it a complete nuisance. If we
are to have tramways, by all means let us, but not in the way
proposed. A tramway must be so constructed that tho
vehicles can leave the metals and traverse the streets.  What
would we think of an engineer that would propose runnin
our locomotive railway system through and across our streets
and is the speed that the cars were driven at five years ago cal-
culated to reduce the amount of accidents that daily occur?
The London cabdriver is certainly the nearest shaver that wo
know of. Indeed, it may be said that the machines are lubri-
cated to pass one another ; but not so—it is the facility they
have in evading each other. If our streets were formed so
that the vehicles moved to and fro in a straight line, then
the flange wheels would probably suit, with careful driving.
But how often is a cabman asked to drive at a great speed 1n
a locality he is not well acquainted with? If he were to
cross a line of tramway, and a car rushing past at the samo
time where he did not expect it, how could the car get out
of the way? And do we not sce such collisions daily with the
present system ?

Their programme includes somo streets having cab ranks
in the centre of the streets, and they propose to run the line
in the centre of the street, and, I suppose, the cabmen to
shunt to the side. Here is a monopoly—two-thirds of the
street taken up with a railway and a cab rank, and coster-
monger Joe and the “ élite” of the land must be contented with
one-third share. Some will say, not so; carriages can proceed
on the same line of rail. Yes, they may do so with the
wheels in the groove, and the coster’s’ narrow wheel may do
80 ; but how are they to get out of the groove when once in?
They are going to petition Parliament, are they ? The flange
rail at Westminster-bridge was rather near the “ big house,”
but it had soon to be erop, of its fair proportions, and I
trust their bill will meet the same fate, at least so far as the
crowded thoroughfares of London is concerned.

Yours truly,

London, December 2, 1867. OBSERVER.

Rouxp THE WoORLD.—M. Behm, a Prussian author, has
contributed to Peterman’s Mittheilungen a statistical account
of the means of transport and locomotion existing in the
world at the present time. Beginning with the circumnarvi-
gtion of the world, the oldest company is the Peninsular and

riental Stcam Navigation Company. Its voyages aro thus
estimated :—To BomE: , twenty-three days from Southamp-
ton; to Ceylon and Point do Galle, twenty-six days. The
Messageries Impériales steamers go to the same destination.
In tho Transatlantic routes, England, Germany, and France
compete. Tho voyage from Southampton to New York is
given at twelve days, and to Panama at nineteen. Durin,
1865 the voyages from I.ivc:r»ol to North and Central
America numbered 308. 1In order to make a voyage round
the world by existing steam routes, M. Behm says tho
shortest course would : From Marscilles to Alexandria,
Suez, Aden, Point de Galle, Melbourne, Sydney, and Wel-
lington. Thus the traveller would find himself at the anti-
podes in fifty-five days. The bi-monthly steamers to Panama
would carry him thither in twenty-cight days. From Colon
to St. Thomas occupies five days; tﬁcnce to Southampton
fifteen, and thence to Marseilles forty-eight hours. Thus in
104 days, or 3¢ months, we might make the tour of the
world.  The route, vid Ceylon, Singapore, Hong Kong,
Yokohama, and San Francisco is two days longer. . Behm
puts the cost of such a journey at 2771. 10s. e railways of
the world are 80,600 miles long. Over one-third the total
length is found in the United States, or about 30.000 miles;
England has 13,072; Germany (Austrin included), 18,000
miles; France, 8400; India, 3200 ; 1taly, 3080; Spain, 2020 ;
Russia, 2600 ; Canada, 1810; Belgium, 1500; Sweden, 950 ;
Switzerland, 730 ; Holland, 650. It appcars that the rail-
ways of Prussia have cost just about half as much per mile
as those in England.

Tig CuNARD CONTRACT.—At a time when the Peninsular
and Oriental Company have obtained a subsidy practically
double that which they have heretofore enjoyed, viz., 400,0007.
per annum, and, in case of a certain probable event, 500,0007.,
where they have before had 230.000/., the Cunard Company
have offered to rencw their mail contract, which terminates
on the 28th of the present month, for much less than their
previous subsidy. Four other steamship companies have
offered to carry tho American mails, receiving therefor tho
sca postage ; but no onc of these would undertake to start
their ships from Enslnnd on Saturday, the favourite day for
American correspondence, nor to call at Queenstown.
SHEATHING IRON Fitirs.—In anawer to a question by Sir
G. Stucley, a8 to whethier the 1acthod of sheathing iron
vessels with copper, invented by Captain Roux, and adopted
in the French naval service, had been tested by the naval
authorities in England, and with what success, Mr. Corry
“‘ll”““d’ in the House of Commons, that as far as the
Admiralty had been informed the method invented by
Captain Roux had not been applied to any iron vessel of war
in the French navy. It hl)(‘, however, been applied to a
wooden corvette, and the principlc was well known to our
professional architeets. In their opinion our systemn was
greatly preferable to that of Captain Roux. Io might
add that the question of coppering iron vesscls had been for

some time under the consideration of the Admiralty.



