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uuu prevent s oemng turnea with faciity.  Other
pal e-makers use closed horizontal retorts, like those
‘used in gasworks. These are charged once every twenty-
four hours, and afterwards opened and cleaned for re-
ceiving a fresh charge—a process which at first sight
appears more expensive and complicated than the
:ontinuous action of the vertical retort. The retorts
at Addiewell Works, we are informed by Mr. Young,
distil 14 tons of shale in twenty-four hours each, and
he shale yields from 36 to 40 gallons of crude oil per
on. The temperature of distillation is about 1000
legrees Fahrenﬁzit, and at this degree the hydrocarbons
contained in the shale are all volatile ; they esca})e
'rom the retort-trough, the only opening provided for
that purpose,.viz., a branch pipe passing from the
upper part of_,tkq retort to a large cast-iron main run-
ning along thg@utire row of retorts in a slightly in-
clined position;maips to allow the liquids formed by
condensation to,;zan off -into a repervoir. The retorts
" ‘vagallel straight rows, haviug the
them, and discharge all their
:he latter, which acts as the first
for .the least volatile com-
oarbon, varying in its per-
limits, is left m the shale
.- =g volatile matter; it is not
allow the extracted shale
) to be used as a fuel, and
wade of this shale refase is the
nanwacture of bricks. The volatile products which
cave the retorts are mixtures of all possible forms of
1ydrocarhons ‘of the solid, liquid, and gaseous kind, all
converted itito vapour by the heat, but ready to assume
‘heir natural state of aggregation successiveli‘a.s each
s cooled down to its point of liquefaction. The great
sulk of the heavy oil condenses iu the main pipe itself ;
‘he lighter or more volatile portions come to the
liquid state at a later period, when the gases have
pussed a series of vertical pipes similar to those used
in gasworks for condensing the tar. These pipes are
about 4 in. diameter, and are placed in rows, each
row allowing the condensed liquid to coll@meparately,
and by these means a succession of mgre and more
volatile kinds of oil is obtained in the s& ssive posi-
sions. The length of piping forming 1S ‘condenser
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+ AV ve me eresung to our

tollowing special awards have
been made to R American firmg who took part in
the great & vition at the island of Billancourt:
lst grand prife- k. sacoers. Ransome and,#ims, of Ipswich;
3nd ditto, to Mossrs. J. and . Howard, fopdts 8rd ditto,
‘o Mr. M-Conmick ; 4¢h dutto, to Mr. G. R. Markhan, for the
successful introduction of the cultivation. of quinine into
British India. Second class-prizes, consisting of a gold medal
and an objet d’art, have been awarded to Mesgrs. Walter
¥ood and Co., Messoa Smvth and Sons. of Peasenhall: an
Vessrs. Garrett. an
seing permitted to
nedal has been aw
acrs of Massrs. Raa
nanufacturers thw

[n mlntlil:n to th:
etter to t TS

“ Sir,—In }:;epepa
‘our impression of
awards at the icultural exhibiider at Iillancourt. As
the statement is incorrect, and calculated to canvey an erro-
neous impression, perhaps you will allow us space_ o
‘acts.

“ Thoﬂ awa
w0 Mecssre ab
Decrombecyue, v1 aacus, 1w e wuiie us Ln 1866 8
portion of the island of Billancourt wus wwwwd to this
zentleman to afford him an opportynity ‘& new

car o e

glﬁem of cultivativu, auu we wupicwens used worem
he latter wero designed and constructed by ourselves.: *For
this exhibition the grand: prise of 10,000 francs was awarded

vig.,, 40l. Mr. M‘Cormick standa next for-hig
reaping-machine !

“The awards ime. to time
during the sumn Afound thenx
with those of the think it well
therefore, to say 1ave nothin
whatever to do w ris, at whic§

our names 8 AT TDO NOWL0S ‘@Re LS8 of awards for aeri
cultural machinery ;’
facturer, being rltwed

“ The special silvt
awarded to Mr. Head
earncd by that gentl
facturer of agricultur
throughout the Exhil
service to fhe jury a
manufacturers. from-]

“One word in cene
tions. Our namcs, 1
exhibitors at the Paria s,
Grand Cross of the Logion
regulations adopted by G
withheld, while they were wed:on  rival manufacturers
from other countries. So I as .members of our Royal
Family and our ‘nobility recejse orders and decorations from
foreign courts, is it consistent ox just4o debar private English.
men from similar marks of wpcognition and distinction from
tho French and other Govemﬂnts 2

“ Your faithful Servejsts; .

(Signed) ““ JTAMEY 43 .ﬂ‘axnxmcx Howarp.”

Messrs. lﬁinmma have mi&m fillows: -

“81r,—We request vou kindly to insert the following re-
marks on a letter frc . Howard which ap-
peared in your last ive been written by
those gentlemon undc heposition conferred
by the awards of thc and others who took

in the Paris Ex! :

“ Wo have beforo us oflicial docurents whiek peuys

«1st. That the Billancourj annexc.was an inte
the Exposition Universelle, and under the direction ..
same commission which had the direction of the agricuitural

in the Champ de Mars. }

“2nd. That the Grand Prizes referred to in the
p ph have been awarded by the same juries (Groups 8
and 9) who sat in the Chamnp de Mars. [

the

wem e revvnuenuey qof the

ogour; but owing to the

I “4th. That the nine gold medals mentioned

ces for the | the

«3rd. That all the awards made by thosc jurics ¢
same value as those which have been awarded by thgQfher
by '8Fe

juries of the Exposition Universelle.
tyled * Grand P the offcial qwards;
e sty! ‘ rix’ in the official ards ;
‘trre gold medals of Y000 francs each, and -J'.‘t-»f the
oan the 1st of July to Mes-
wours Penn, Napier, Whitworth, Sicmens. and others, That

10,000 francs prize awarded to Da

ix of an exceptional chhracter,

18 to which manufacfurer of g

swanas 1irst on the list of Grand Prizes.
1:% 5th. That although the Grand Prizos aurvvx wuv same
value throughout the Exhibitian, and, when awarded for dis.
similar mwanufactures or preducts, arc of the same importance,
yet whero two or more Grand: Prizes havo been awarded for
samo speciality, tho jury awarding them has. always

¢lassed the recipients in the otdér of their merit.

“6th. That our firm was plaoed before Mosars. Howard, and
before overy other British or fomi.iu smgnufacturer of agricul-
tural machinery takin, t in the ibition, beeause the

ury for Group 8 found that our successes in the expériments

made by the jury for Class 74 were more numerous, and our
nerit consequently tar. v w
“7th. That the list in which Messrs. Jloward’s nanie stands
irst, M. Albaret's second, Mesers. Garrett’s fifth, and ours
seventh, is tho list of awards gf- < Médnilles d’Or,” which are
| the next inferior awards to the'*Grand Prix,” and were ¢on-
forred very soon after tha aneviing of the Exhibitian. without
_any trials whatever )

“Wo therefore
awards, and the hignesv npuour g
foreign manufacturer of agricufturn

art in the Exposition Universelle de

towed on us. A

“JItis tbo sccond pﬁco Vi'm hlﬂ wewL plyca v uRessrs.
Howard., - 7RI SO O

“The ial award of a silver medal to our partner, Mr.
Head, aminct-ion conferred .oti no other British or fotign
manufacturer of agricultural machinery, adds further horour
ta our position. ' o L i

“We think that Messrs. Howard are nistaken g8 to their
r any other firm having been recommended for the Grand
Tross of the Legion of Honour. That, which is the lighest
lignity of the Order, is nover bestowed on manufacturers,
10wever eminent they mai t;%.

“We have only to add that ti.
vhich we rely will le at our Lonau
shurch-street, for fourtcen days, ¢
1ext, and that any one who will do ws
reclv examine them
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J area'df the Iull
1775 the aggregate
burthen of the vessels frequenting the harbour ‘'was 104,491
tons; after the lapse of 91 years—that is, in 1866—tiM-sotal
had grown to 1.843.819 tons
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» Britain' such honours were . ewaau-

JUSTICE’S ROTAKY ENGINE
A FEW wecks ago we mentioned, in our “Notes from tne

to M. Decrombecque. Nino ‘grand gold medals’ have been | North,” a new form of rotary engine, designed by Mr.

awarded. First on this list stands the Emperor of Austria, | William Justice, of Dundee, a{n’l eomt;'tmte(llg!;‘or h{m by

fourth and fifth are the names of Mésare. Ranbome and our- | Messrs. Low and Duff, engineers, of that town. Since then

selves, the medals to each being precisely of the same value, | Mr. Justica has oiven a deacrintion of his engine to the
Amerien

, and we now publish
:hese having been gre
ve have been supplieu
comprise a side cleva-
1sverse section through
able us to describe the
loing this, however, we
show one form of the
, capable of being dif-

1 presently
wtions, the sweam 15 lea
¢ situated at one end of
wiuer, LS counoer u surnished with a port or
- which, during a certain portion of the revolution of
on, communicates with _a radial port, by which the
is led into the hollow ‘axle by which the piston is
From. the contral " 'in this axle the steam
nto the cylinder tha al port shown in the
po= ) he steam imme
ton is in the pos:
through the

‘the exhaust supp1y 01
steam being shut off from the hollow axle by the solid por
tion of the valve-chamber covering the. axle-port leading to
that chamber. At the same time, it will be secn that the
piston is just on, the point of passing what is termed the
*“steam-abutment,” this being:a solid cylinder turned so as
to fit accuratcly against lbq;,pxlo carrying the piston, and
having a recess cut out of k,toan involute curve, so as to
allow the piston to pass froalv when it arrives near the posi
tion shown in the > abutment and piston-axle
are of the same :hey are geared together so

that they revolv sue speed.  Their surface speeds
being thus are merely in rolling contact, and
the woar -aused bv one rubbing on the other

secuon, 1t wul be scen wat where the
__ moved past the recess in the abutment (the motion
... who piston being in a direction contrary to that of the
hands of a watch), the latter will shut off the communication
betwecn the radial port and the exhaust-passage. When this is
thecase, the other axle-port comesinto communication with the
port inthe valve-chamber, and steam is thus admitted between
the piston and the abutment cylinder. The admission of steam
is continued during any required portion of the revolution
according to the.arrangement in the valve-chamber, and the
piston is of course driven round by the pressure of the steam
against it until the edge of the piston passes the opening to
the exhaust-pipe, when the escape of the steam takes place
The action of the enoina i thus very simple, and the dis
tri without the employment ot
an r. The axles oF the piston
v 1ea wrpugn stuffing-boxes, which can be
when uired, and provision is made fo
d wear of the piston. No adjustment is pro
up the wear between the abutment cylindes
ana 1s casing, out the surfaces in contact are so large, and the
pressure to which they are ox; s0 slight in proportion to
their area, that it 1s probable that tho engine would run
for a very long time before any perceptiblo wear took place.
Altogether the engine is very simply comstructed, and it is
stated that the cost of a 5-horse enginc on this plan, with
steel shafts and ﬁ:-mem bearings, does not ex: 40!. The
engine that has been set to work at Dundee has, we Lelicve,
given great satisfaction.

‘We stated at the early part of the present notice that the
engine can be constructed in other forms than that shown in
our engravings. In one nrnm%emont two piston axles with
their pistons are employed, the abutment cylinder being
pl between them. {n another form the central abut-
ment is dispensed with, and the two piston axles are made to
roll on e r, thus causing them to form a mutual
abutment. ] gement of engine (which is reversible)
the steam J'ddmftted through ome of the axles to both
cylinders byftHe sathc means as already described, the two
pistons being propelled in opposite dircetions by the action
of the steam on their respeetive blades or tecth. When it is
i dédirable to roverse the engine, this is accomplished by
shutting off the steam from the one axle, and aHmit(ing 1t
through the other, the same thing being attended to with
the proper exhasst port. There is still another arrangement
on the doublo-acting principle, which may be considered as
the most important of all those yet deseribed.  This arrange-
ment consists'of one revolving piston, provided with two blades
diametrically opposite to each other, placed between two re-
volving abutments with two involute recesses in cach, also
diametrically opposite to each other, and the abutments beinp

earcd outside, as formerly described for the first arrangement
ft will be observed that, in this arrangement of the enginc
all the various parts are truly and thoroughly balanced both
in mechanism and also in the admission and action of the

-] steam; thus producing perfect equilibrium of action and

 diminishing wear.

AME ULKVELAND ARON TRADE.—L1he tone or wne Cleve
land pig-iron trade is slightly weaker; the stock in store at
Midchslmm’ is about 71,600 tons. Deliveries are about an

vapege, and ahow.no.dacsaase. - Tho forcign shipments hav
%ccn scarccly so active as usual, and have been principally
dor Antwerp,. Dunkirk, and Stettin. The foundries of the
neighbourhood are only moderately supplied at presc
The manufactured iron trade of the Cleveland group docs
not imorove.
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JUSTICE'S ROTARY ENGINE.
CONSTRUCTED BY MESSRS. LOW AND DUFF, ENGINEERS, DUNDEE.
(For Description, see preceding Page.)
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THE TITLE OF THIS JOURNAL.

THE ungrammatical and hardly explicable habit of
some of our correspondents of speaking and writing of
this journal as “ THE ENGINEERING” causes constant
confusion of its title with that of another paper, called
“ The Engineer.” We may best illustrate this by the
following instance : An eminent firm, whom we need
not name, offered us, a few months ago, and unsoli-
cited, drawings of the largest and finest example of
marine-engineering yet constructed. These drawings,
when completed, were sent, nearly a fortnight ago, and
by error, to the The Engineer, the set intended for
that journal having been reccived only this week, and
with an explanation of the mistake, by ourselves. It
is not unlikely that the engravings from these draw-
ings will appear, this week, in our contemporary. If
they do, our readers will know that they were engraved
from materials especially prepared for us. We shall
not, in that case, engrave from the drawings now in our
hands ; but should our contemporary be unable to pro-
duce its engravings before next week, we shall then
give engravings also of the same subject. With one
or two exceptions, where.we have acceded to special
requests, we have never allowed engravings to appear
in our pages after their appearance elsewhere in the
newspapers, it being the fact that all subjects of real
importance to our profession appear first in Ex-
GINEERING. We make no objection, however, to their
reproduction afterwards in other journals.

THE ENGINES OF THE HERCULES.

TuE engines made for the ironclad frigate Hercules
hold a ‘rlace, among all other marine machinery, cor-
responding to that of St. Peter’s among cathedrals.
They are the very largest pair of screw-engines ever
made, and will work to the highest .actual power,
although they are nominally of 50 less horse power
than the Warrior’s and 150 less than the Minotaur’s.
In finish they are, as they now stand in the factory
of Mr. Penn, equal to the best of his admirable work-

hi{), and this is so well known, and has been so
long admired, that especial praise in this case would
be needless, if not out of place.

The effective diameter of the cylinders of the Her-
cules’s engines is 118 in., which is 2 in. less than that
of a single pair. of screw-engines already made by
another maker; but the former bave 47 in. trunks, as
in all Mr. Penn’s screw -engines, and their actual
diameter is 127 in., with a stroke of 4 ft, 6in.

The general design of these, as of all other screw-
engines by the same maker, is nearly the same as that
of his first trunk engines, those made many years ago
for the Arrogant and the Encounter, of 350 horse
power, 55 in. cylinders, and 3 ft. stroke. We might
actually republish the drawings of the Bellerophon’s
engines, which appeared in Encineerineg of March
16th, 1866, affixing a different scale, and making but
very slight alterations, and they would faithfully repre-
sent the twin Titans of the Hercules. Since the time,
however, when the engines of the Arrogant and En-
counter created such a stir in the world of marine
engineering, with their double-acting, full-stroke,
quick-going air-pumps, and india-rubber air-pum
valves, Mr. Penn has led all his competitors in the mare
towards fast piston speeds and a high ratio of actual
to nominal power. The great pistons of the Hercules’s
engines are to make 65 double strokes or 585 ft. per
minute, and it is not improbable that they may be
worked on trial even faster, just as the Bellerophon’s
pistons made 75 double strokes of 4 ft. or 600 ft. per
minute. The ratio of indicated to nominal power,
too, in Mr. Penn’s later engines is six, and even this
is had with a fair rate of expansion. When these
high speeds were first attempted, the valves of the
double-acting air-pumps were quickly knocked to
pieces. Canvas hacked with metal, and finally with
india-rubber, were tried; and eventually discs of
plain india-rubber were found to be Ezrfect in
their action, the only difficulty, at first, being that
Mr. Macintosh could not then make the thick sheets
of rubber which he and other makers now produce
with so much facility. Like the famous wood
bearings, the rubber air-pump valves were first prac-
tically tested, and their success established by Mr.
Penn. But for the former, we should now be com-
pelled to employ excessively large, slow-moving air-
pumps, reducing the speed by gearing or levers, or
employing separate engines to work them. But for
the wood bearings, we may say that it would have
been impossible to work screw-engines, especially
with large and heavy screws, with success for
any length of time. The adoption of counter-
weights, too, first in Mr. Penn’s engines for the
Himalaya, greatly smoothed the way to high speeds.
And during all this progress Mr. Penn has retained the
characteristically light proportions of his engines, and
that with success. As an instance of this lightness of
design, if we may employ such a term, we may refer to
his engines in the late Paris Xxhibition, and which
weighed as they stood, in working order, but without
boilers, only 74 tons, although they were of 350
nominal horse power.

The general arrangement of the engines of the
Hercules closely resembles that of the engines of the
Belleroplion, of which we published engravings in
March last year (vide page 166 of the first volume of
this journal) ; but several important alterations have
been made in the constructive details. What these
alterations are we shall explain presently. The engines
of the Hercules, like those of the Bellerophon, are
trunk engiues, with the two cylinders placed together
on one side of the screw-shaft, the condensers, air-
pumps, &c., being arranged opposite them. The
diameter of the cylinder, as already stated, is 127 in., the
trunks being 47 in. ; and the annular area of each piston
is thus equal to that of a circle 118 in. in diameter.
The stroke of the pistons is 4 ft. 6in. The engines
are rated by Messrs. Penn at 1200 horse power
nominal, but as it is intended to run them at 65 revo-
lutions per minute (giving a piston speed of 585 ft.
per minute), it is estimated that they will develop at
least 7200 indicated horse power wlhen the steam is
being cut off at one-third of the stroke. Judging,
however, from the excellent performances of the en-
gines of the Bellerophon, and of other engines turned
out by Messrs. Penn, it is very ‘probable that the
power actually given out will be found on the trials
to be considerably over that just mentioned, the speed
very likely reaching 70 revolutions per minute.
Although, however, such a result as this 1s extremely
probable, it is only just to the makers to say that they
themselves have in no way held out any expectations
that a speed of 65 revolutions per minute and an
indicated power of 7200 horses will be to any extent
exceeded. ‘

As in all Messrs. Penn’s later engines, except those
of very small size, the cylinders and cylinder-covers are
thoroughly steam-jacketed, and care is taken that the
jackets are kept properly supplied with steam. The
supply of steam to the jackets is perfectly independent
of that to the cylinders, and from the lowest points of
the jackets drain-pipes are led and connected to a pipe
leading to the hot well. On this last-mentioned pipe

isa cock which is kept constantly open, to such an

extent that, in addition to discharging all the con-
densed water from the jackets into the hot well, it
allows a constant but ver{ slilght leakage of steam to
take place. The fact of this leakage of steam taking
place indicates that the jackets are certainl{ full of
steam ; and if it should cease, then it is merely neces-
sary to open the cock to a greater extent to ensure the
discharge of. the water from the jackets. .

The s on its way from the boilers to the engines
is led through a separator, in which by far the greater
part of the water carried by the steam (owing to
priming or condensation) is deposited, and from which
1t is blown off at intervals. This separator is arranged
on a simple plan, which has long been adopted by
Messrs. Penn. It consists merely of a kind of deep
box, with the opposite sides of w%xich the steam-pipe
from the boiler and its continuation to the engine are
connected. Across the box, between the inlet and
outlet pipes, is carried an inclined plate extending
from the top of the box to below the level of the
steam-pipes, and all the steam passing through the
separator has to dip under this plate. The effect of
thus suddenly diverting the current of the steam is
found to be that it is made to deposit the greater
part of the water carried by it in the separator, from
which, as we have said, it is periodically blown off.

The distribution of the steam is effected by double-
goned slide-valves driven bf ordinary link motion, and

y separate expansion valves worked by separate
eccentrics. The slide-valves are placed vertically at
the sides of the cylinders, and they are fitted with
square rings at the back for taking off the back
Eressure. The gridiron expansion-valves work in a

orizontal position on faces cast on the top of the
main valve-chests, and their stroke can be varied so
that they shall cut off the steam at from one-third to
one-sixth the stroke.; As it sometimes happens, when
the engines are stopiped, that a partial vacuum may
form in the main valve-chest when the expansion valves
are closed—in which cases it would be difficult to
move the latler—means are provided for admitting
steam, when necessary, direct to the main valve-chests
without passing through the expansion valves. For
this purpose the casing above each expansion valve is
connected with the corresponding main valve-chest by
a curved pipe furnished with a throttle valve, this valve
being of course kept closed during the ordinary work-
ing of the engines.

In addition to the main slides, the cylinders are
fitted with small auxiliary or starting slides, which
can be readily worked by one man, and by their aid
the engines can be kept slowly moving, when neces-
sary, with the main links in mid-gear. These auxiliary
slides each merely consist of a small ordinary slide-
valve placed in a valve-chest at the top of each cylinder,
this valve covering ports communicating with the two
ends of the cylinder and with the condenser in the ordi-
nary way. These auxiliary slides, which have been long
used by Messrs. Penn, enable engines of the very
largest size to he handled with perfect facility, and they
form an infinitely more simple and perfect arrange-
ment than the complicated steam and hydraulic re-
versing gears, which in some cases have been applied
to effect the same purpose.

Another detail which forms a special feature of
Messrs. Penn’s engines is the arrangement of the
cylinder relief-valves, In addition to the ordinary
escape-valves fixed to each cylinder-cover, each end of
each cylinder is provided with a relicf-valve, arranged
in a manner patented by Messrs. Penn. These valves
are fitted to the passages leading from the ends of the
cylinders to the auxiliari slide-valves, and they open
into chambers connected by pipes with the separator.
Each valve is an ordinary conical valve, pressed down
on its seat by a light brass spring exerting a pressure
of about 2 Ib. per square inch »f the area of the valve.
As the valve-chambers are coinected with the sepa-
rator, however, there is at all ‘imes—unless the stop-
valves on the boilers are shut—the full pressure of
steam in the boilers exerted onthe upper sides of the
relief-valves, the gridiron stop-alve by which, as we
should have before stated, the supply of steam can be
instantl{ shut off from the engites, geing situated be-
tween the latter and the separatir. The pressure per
square inch on the top of thes: relief-valves is thus
that due to the presswre of the steam in the boiler

lus, say, about 2 lb. ; and if the p:essure in the cylinder

ecomes greater than this amowmt owing to the pre-
sence of water or to ompressior, the valves lift and
relieve it, any water duchm-ﬁed by them flowing back
into the separator, fran which % is blown off, as
already mentioned. It will be seen that the relief-
valves arranged in this vay are much more sensitive
than these ordinarily fittd, as the latter have to be
loaded to © 0 101b. fo 21b. per square inch above
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the maximum boiler pressure in order to ensure their
being kept tight. Infact, in engines fitted with Messrs.
Penn’s valves, the latter are, when the engines are run-
ning with the links near mid-gear, frequently heard to
lift at each stroke, showin? that they are relieving the
compression which the early closing of the slide-valves
to the exhaust would otherwise cause to take place
near the end of each stroke. Another advantage of
Messrs. Penn’s valves is, that if, from any dirt gettin
on their seats, they do leak, they only leak steam, an
not air, like ordinary relief-valves, and therefore do but
comparatively little injur{ to the vacuum. Ordinary
relief-valves are, as we have said, also provided, hut
are intended only to come into action on extraordinary
occasions, and it would certainly be preferred by the
makers that they should never come into action at all.
They are provided with small supplementary valves
which can be opened by the pressure of the foot on a
lever conveniently placed on the main platform, and
they are so fixed on the cylinder-covers that, when re-
moved, they uncover an opening or manhole through
which the condition of the pistons and cylinders can
be inspected.

We must now say a few words about the surface
condensers. They are cylindrical in form, and each
contains 7052 solid drawn copper tubes, 3 in. in dia-
meter outside, and 7 ft. 6 in. long between tube-plates.
The total number of tubes is thus 14,104, and the
surface exposed by them amounts to 20,768 square
feet. The tubes are fixed in the tube-plates with
compressed wooden ferrules, these ferrules surround-
ing the ends of the tubes, and being interposed be-
tween the latter and the holes in the tube-plates.
The steam is allowed to circulate amongst the tubes,
and the condensing water is forced through them,
being supplied by a pair of Appold’s centrxfugﬁ _pumps,
one to each condenser. These pumps are driven by
an independent pair of engines, similar in design to
those made for the ‘Sappho” (now re-named the
“ Eclipse”), and exhibited by Messrs. Penn at the
late Paris Exhibition. The centrifugal sumps arc ar-
ranged so that they can be made to_draw from the
bilge, and they are capable of delivering 120 tons of
water per minute. The condensers are also fitted
with injection pipes, and are arranged so that they
may be used as ordinary injection condensers, if occa-
sion should require it.

It is in the constructive details of the condensers
that some of the main points of difference between the
engines of the Hercules and those of the Bellerophon
occur. In the case of the latter engines the casing
of each condenser consists of three parts, there being
a central barrel and the top and bottom castings. The
two tube-plates were secured between the flanges of
the upper and lower castings and the corresponding
flunges of the barrel. There was thus at the level of
each tube-plate a double joint, and it was possible—
although, considering the splendid workmanship turned
out at Messrs, Penn’s factory, highly improbable—
that air might leak in through two ol the joints into
the condenser. To avoid this, each tube-plate is, in
the case of the Hercules engines, jointed to an internal
flange cast in the condenser-casing, and if these joints
do leak, they can only leak water. Each condenser-
casing is mage in but two pieces, a base piece and an
upper portion, and although the joint between the two
parts comes above the lower tube-plate, and is thusan
air joint, there is but very little danger of its leaking,
as it is but a single joioi very conveniently situated
for facing and making. The steam, we should men-
tion, enters the condensers, and the condensing water
is forced in at the bottom of the tubes, the currents of

steam and water thus passing in opposite directions.
:* The air-pumps, bilgeand feed pumps, are all arranged
very much as in the Fellerophon, and are worked by
rods direct from the pistons. '!‘he. air-pumps are
double-acting, and arc fitted with india-rubber valves.
In the case of the 3ellerophon’s cngines, the water
was lifted into the airpumps through the foot-valves;
but, in the engines fir the Hercules, the lower tube-
plates of the condesers have been kegt above the
level of the air-pump, so that the water flows into the
latter by gravity, haiging valves being employed. This
is decidedly an impovement. . )

Steam will be sipplied to the engines by eight
boilers placed in tw> boiler-rooms, four in each. The
boilers are to be paced in the wings of the ship, the
stoke-hole being emidship. The boilers will be pro-
vided with forty farnaces, esch having a grate 8ft.
long by 2 ft. 10 In. broad, and the total area of grate
su:ll;ace will thus be 907 square feet, equal to about

.75 square foot per nominsl horse power, whatever | lik

that term may mean, or say about .125 square foot for
each esﬁmate{i actual horsepower. The total heating

&

sarface amounts to about 23,100 square feet,.equal to
10} square feet per nominal or, say, 3.2 square fest
per indicated horse power, as estimated. Of this total
surface, 19,792 square feet are tube surface, the
boilers containing altogether 3600 tubes,. each 7 ft.
long and 3 in. in diameter. The boilers are to be fitted
with superheaters, these being placed in_the upper
part of the boilers, so as not to interfere in any way
with the ventilation of the stoke-hole. Each of the
eight superheaters will contain 140 tubes 5in. in
diameter and 2 ft. 8 in. long, and the total amount of
superheating surface will thus be 3908 square feet,
equal to about 34 square fect per nominal or about
.54 aquare foot per estimated indicated horse power.

The engines will drive a two-bladed Griffiths screw
23ft. 6in. in diameter. The screw is not fitted with
lifting-gear, but the screw-shafting is provided with
disconnecting and brake gear. Of the mechanical
finish of the cngines it is scarcely necessary to s%ea.k.
The fact of their being made by Messrs. Jobn Penn
and Son is of itself the very best guarantee for the
quality both of the workmanship and materials. In
concluding our account of the engines of the Hercules,
it will be interesting to mention the weights of a few of
the principal parts. The crank-shaft weighed in the
rough 34 tons 16 ewt. ; the screw-shaft, 24 tons ; each
cylinder, 32tons 17 cwt.; and the screw-propeller,
23 tons 10cwt. The total weight of the engines,
hoilers, water, and spare gear will not excced
1090 tons, or less than 3 cwt. per estimated indi-
cated horse power.

TURRET SHIPS.

CAPTAIN SHERARD OsBoRN has fired another shot,
in the shape of a letter to the Times, at the Controller’s
department of the Admiralty, wherein, he states, the
design of the turret ship Monarch, now building at
Chatham, “was born o? an attack of indigestion.”
She is, he goes on to say, “neither hog, dog, nor
* devil,” and * her turrets might as well be mounted
“ upon the top of the First Lord’s old hat” as where
they are, with 14 ft. or 15 ft. of freeboard beneath
them. This is good sailor lingo, and will be relished
by thousands who, having no very definite notions of
their own, further than that the Admiralty officials
must he wrong in nearly everything, like to see them
roasted with such fun as the gallant captain thus
pokes at them. But gallant captains are not always
(nor often) naval architects nor engineérs, and how-
ever they may incline to ridicule professional opinion,
it must, if well founded, prevail in the end. Captain
Osborn helieves in the low freeboard of the monitor type
of vessel, and he pitches his shot at the Monarch
because she has four or five times as high a freeboard.
We fully enjoy and laugh at his fun; but the richest
fun is that which is tempered with the best reasons,
and there are reasons wEich he altogether overlooks.
We will not discuss the precise design of the Monarch,
but we can, without going into the calculi, or into the
metaphors of sailor’s rhetoric, show the respective ad-
vantages of, and objections to, high and low freeboards,
as given to fighting-ships.

o man-of-war’s man need, of course, be told that
considerations of mere comfort should not be allowed
to interfere in any way with the fighting qualities of a
war-vessel. ‘But if, with a practically irresistible ar-
mament and a practically invulnerable hull, the com-
fort of the men can at the same time be securcd, so
much the better. We have to remember that, al-
though it is_of the last importance that our ships of
war should be the most perfect fighting-machines for
their purpose in existence, they are but seldom actually
cngaged in fichting, and we must all hope that they
will be as liftle engaged in fighting in the future. We
may be building ships of war which, however formid-
able and shot-proof, may never firc a gun in the whole
coursc of their future existence, except at practice or
as a salute ; and of those that may go into action—and
blow the enemy out of the water, too—they may not
fight for, in all, more than twenty-four hours out of,
perhaps, as many years, during which they may be
liying the flag. ~And yet during their twenty-three
years and three hundred and sixty-four days of inaec-
tion, or in stcaming at half-boiler power from station
to station, these ships must bc the homes each of
hundreds of officers and men. Amphibious as the
sailor is, he does like, after all, to live above water,
and had much rather mess and hang his hammock
’tween decks than in the hold. No engineering ot
naval architecture is ever likely to cure him of this
ing.

So we find that a war vessel must be more than a
fighting.machine, although it must not be less, and

must be oneof the very.first order at that, Itis from
this point that we .can properly examine the question
of freeboard. If the ship shows a high broadside out
of water, she presents a corresponding mark to the
enemy, who can Lit a three-decker nine times out of
ten, where he miﬁht not hit a bumboat once. And
if we have two ships which have the same displace-
ment, or, which sailors can understand better, which
would, if placed in a huge Eair of scales, weigh ex-
actly alike, and if one of these ships is nearly all
under water, and the other shows her whole length for
a height of 15 ft. or 20 ft. out of water, and if hoth
are to be covered with armour of the same weight or
tonnage for each, it is plain enough that the ship
which shows the least out of water cau carry thicker
plates than the other, which must have her iron spread
over three, four, or five times the same exposed sur-
face. So far the comparison is against high-sided
armoured ships, because, with a given thickness of
plates, they must carry the increased weight of armour
correspouding to their greater exposed surface, and the
weight of 5 in. iron on the sides of a ship 300 ft. long,
and rising 20 ft. out of water,is more than 1200 tons;
whereas with the same dead weight of iron the same
ship, if cut down to a freeboard of 4 ft., might be
plated 2 ft. thick, dismissing, for the moment, the
consideration of the plating below water, or rather
supposing this to be the same in both ships. The
ship with the low freeboard thus not only has less
surface exposed to fire, but that surface may be, in
the inverse proportion, covered with thicker plates,
thus constituting a double advantage. This is a very
great double advantage ; but it is the only double or
single advantage which a low frecboard can give to an
urmour—ﬁlated war ship.

But the monitors carry but two, four, or, at most,
eight guns, and fire from but oune, two, or four turrets
along their length, each turret being but about 24 ff.
in_diameter. Now these turrets present almost the
only mark for an encmy’s fire, and they must, there-
fore, be very heavily plated if the gunuers inside are
not to be knocked out of time by pointed chilled shot.
If, however, and just for the sake of supposing sucha
thing, a vast screen of coal-tarred canvas were to be
stretched for the full length of the turret ship, and to
a height, along each side, of 15 ft. or 20 ft., the enemy
might be rather puzzled to know what part of the ship
to fire at, and would probably pop bis shot as often
through the drapery of the fictitious forecastle and
poop as against the more substantial turrets.

ow we are where we can get a step further. Sup-
pose, instead of such a canvas sham-broadside, our
ship had an iron skin, no thicker than that of a mer-
chant steamer, but covering the same area, and let her
still be a turret ship, or, al any rate, let her guns be
protected by one, two, or four thoroughly armoured
turrets, or “boxes,” or “central batteries,” or what-
ever they might be called, and let her be protected, *
near the water-line, by as heavy armour as even Captain
Ericsson or Mr. Bourne would propose for any monitor.
And, even, to go further, let the turrets be mounted,
as Captain Osborn puts it, ““on the top of the First
¢ Lord’s old hat,” or, in other words, zéove the whole
breadth and height of the iron skin just supposed. It
needs no long-winded explanation to show that such a
ship would present a large amount of out-of-water
accommodation for her officers and men when on a
station, or when cruising, and that, so far, she would
be more habitable, and probably more seaworthy, than
a monitor. When the hour of action i arrive, let
the officers and men go, according to their respective
duties, into the turrets and below, and leave the
more habitable portion of the ship to be fired at
and through, as if ifs sides were no more than so
much painted sail-cloth. Practically, this is how
the Monarch is being built. She will be comfortably
habitable for tho ninety-nine hundredths of her pro-
bable future existence; and when the tug of war
does come she will, even if neither “hog, dog, nor
devil,” prove a very ugly customer indeed for the
enemy. He will probably expend three-fourths of his
powder and shot upon her freeboard, to the damage
of no one, while she is pounding back from her
heavy rifled guns, which are so protected that they
cannot be silenced. We recommend Captain Sherard
Osborn, who is a gallant officer and a jolly sailor,
to overhaul his reckoning before Le again writes so
confidently to the Zimes, opening fire upon a ques-
tion which he does not understand quite so well as
he should.

A Brow AT TeApES' UNions.—The South-Eastern Rail-
way Company have given notice of an intended application
to Parliament for powers to establish savings banks and other

provident institutions for the benefit of their workmen.
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THE «“ CHALK FARM RAILS.”

.THE steel rails put down, in May, 1862, in the
station-yard of the London and NortE-Westem Rail-
-way, at Chalk Farm, have become famous by their ex-
traordinary durability and toughness. At one point
where the goods traffic is almost incessant, sixteen
“faces,” or cight entire rails, of wrought iron had
been worn out between May, 1862, and August, 1865 ;
whereas two Bessemer steel rails, laid in the same line,
and sustaining the same traffic, had worn down, at
the last named date, but } in. on one face only, never
having been turned. One of these rails was then
taken up and presented to Mr. Bessemer, at his re-
quest, as a memorial of the extraordinary service it
had withstood. It was naturally a most interesting
hoint to ascertain whether the steel of which this rail
ad been made had suffered any molecular dete-
rioration under the passage of nearly one hun-
. dred millions of tons of trafic. To settle this
point, the rail was cut in two, and a portion of it
drawn iuto fine wire of excellent quality. The other
half of the rail, 8ft. in length, was tested at Mr.
Kirkaldy’s Experimenting Works, the tests being
made at the instance of Mr. Pricc Williams. It was
tested along with six other steel rails by various
makers, and all of which, with one other exception,
were new. Nine iron rails were also tried, all of
them, with one exception, new; and three rails,
having iron stems and steel tops, were also tricd.

The results of these tests are given in Mr.. Price
Williams’s well-known paper as follows:

The rails were subjected to a bending strain, in the
dircction of their depth, the strain being applied mid-
way between 5 ft. bearings.  As the rails were of diffe-

rent sectional areas, the strains given in the following | P

table are in pounds per square inch of the sectional
area:

oo
vad
. KIND OF RAIL. 2-53 i § | Result.
gii 3
ks
73] A
STERL. Ib. | in.
Crewe, 1866, new e .| 10433 | 73} Broke.
J. Brown mg alcl?" ll‘aew rail | 10,281 8 Canted.
Besscmer C arm rai
slightly worn e §| 10838 | &% | Canted.
C.mmeBme 1" and m 1}{;&, nte:l' .. 10,081 | 4 Broke.
mer's C| 'arm rai |
much worn e oaf | 10077 63 Canted.
S. Fox and Co., 1865, new ... 8,263 91 Cantod.
» 1864, new ... 8,504 s Broke.
STEBL AND IRON, i
Crewe, 18606, new oo | 7,639 |1 Broke.
8. Fox and Co., new ... we| 7,651 | 1 Canted.
Broke
. »  ees 6,854 | 11} and
canted.
Izox.
Broke
Crewe, 1866, new | 6,246 43 { and
canted.
Ebbw Vale, 1865, new... 6,134 7 Broke.
Crewe, 1868, new .| 6,703 4 Canted.
il ]| o | 1y | ot
Ebbw Vale, now o 5280 | 2} Broke.
Flange rail, new . we| 49156 | 4% Broke.
Bridge rail, new ol 2,374 | 4 Broke.
Bridge rail, new | 1,060 018 Broke.
Bridge rail, new . 1,970 | 6 Broke.

- The tests of these rails, taken at random, fully
proved the great superiority of steel over iron. And
1t descrves special remark that the steel rail which had
then withstood the heaviest traffic ever known upon a
single rail was the toughest of all. After withstand-
ing a load of more than 30 tons applied midway
between 5 ft. bearings, and deflccting nearly 5 in., it
canted, and could not be further tested, except it had
been first heated and straightened. There was evi-
dently no molecular deterioration or change of
structure in the steel of this rail, nowithstanding the
unprecedented service which it had borne.

Its fellow rail remained in service, as we have
clsewhere deseribed, till March last, or until nearly
five years after it was first put down, when, having out-
worn tweuty-two faces of iron rails adjoining it, with-
out having itself been turned, it was greatly bent side-
ways, or in the direction of its least resistance, and
broken into three pieces. This was done by a heavy
engine being thrown off the line in a collision exactly
upon this rail. The fractures showed a fine and ex-
cellent quality of steel, as perfect as that of the best
new steels now made.

THE ABYSSINIAN TELEGRAPH.

ARRANGEMENTS have been .made for organising a
telegraphic servicein connexion with the Abyssinianex-
pedition, by means of which it is hooed that both India
and England will be kept informed of the progress of
the expedition. The Egyptian lines either now extend,
or are being rapidly completed, to Souakin, and it is
intended that a line shall be constructed between that
port and Mussowah, or whatever other point may be
determined on for the debarkation of the troops.
Flying lines will also be coustructed to keep up com-
munication between the army aud the coast; but, for
ficld operations, it is intended that Captain Bolton’s

ortable signalling apparatus shall be employed.
Signalling with this apparatus can be carried on with
great rapidity, the signals being long and short flashes
corresponding with the Morse alphabet, the long
flashes being about a second and a half in duration,
the short flashes half a second. In the daytime the
object is made to appear and disuppear, but for short
distances a bat, flag, or handkerchief are said to be
sufficient. At night the signals are made by the
exposure and obscuration o% a single light, and for
this purpose Cal)tuin Bolton has produced a portable
apparatus which is effectual for distances up to
twenty-five miles. The telegraphic service is under
the dircction of Captain Mallock, and his staff will
comprisc three superintendents, six assistant superin-
tendents, fiftcen line inspectors, and thirty eflicient
signallers.

Besides the above, a camp post-office is to be estab-
lished, to accompany the expeditionary field force, and
it is believed that a special steamer will be employed
on this service between Mussowah and Aden. Lectters,
apers, &c., for this force will require to be addressed
to ““ The Iield Force, Abyssinia.”

| AN IRONMASTER'S VIEW OF STEEL.

IN one sense, it is matter for regret that the large
and growing demand for steel rails must necessarﬁy
cripple the rolled-iron trade. In the same way the

eneral adoption of wrought iron, instead of cast iron,
or railwvay bridges has deprived the ironfounders of
many heavy contracts, although probably few, if any,
of these gentleman would deny the immense superiority
of malleable iron over cast. Indeed, at one time rails
themselves were made of cast iron.

The superiority of steel, as compared with wrought
iron, has now been so fully proved, aud is so widely
admitted, that we fear the owners of rolling-mills must
make up their minds to the inevitable consequences.
If, however, they believe that they can still successfull
dispute the superiority of steel, 1t is but natural an

roper that they should do so; but we trust that but
ew will do so merely in support of their own trade,
and with little or no reference to accumulated facts.

The letter of our Pendlcton correspondent, “J. B.,”
is not an unnatural expression of the opinion of a mill-
master, exclusively interested in iron as distinguished
from steel, but it is in scveral respects incorrect, and
in others unfair, although not, perhaps, intentionally
so. Forgetting that about two millions of steel rails
have now been made, he cites the case of one which
broke in fulling from a truck, while we know of
several instances of iron rails doing the same thing ;
be cites the case of another steel rail which broke be-
tween the fish bolts, and of a steel connecting-rod
which appears, by his own account, to have been
broken by a false blow of the steam-hammer.

To all this the answer is that the steel which broke,
except, perhaps, that in the connecting-rod, was of
bad quality, greatly inferior to that of which literally
hundreds of ﬁnousauds of tons have now been made.
Railway companies ordering steel rails have ouly to
stipulate that one of every filty, to be taken at
random, shall withstand the fall of a heavy weight
from a considerable height, and they will find
manufacturers perfectly willing to take their orders,
and having no difficulty in meeting the test. As
to toughuess under twisting tests, steel rails ex-
hibited in London in 1862, and still to be seen,
have been twisted closer than any iron rail we
ever saw, “ twisted like a corkscrew.” 'The steel rail
in the Queen-street tunnel, Glasgow, to which “J. B.”
refers, had worn but #in. under 11,000,000 tons of
traffic, made up of 321 engines and 1600 vchicles
every twenty-four hours, the rail being in a tunnel
always damp, and on an incline on which the brakes
had generally to be put on. At this rate it required
rather less than a year to produce the wear mentioned ;
but the wear lLas little or nothing to do with fime in

the abstract, but depends upon the traffic, or, to ex-|;

press it better, the tonnage over it, and the engineer
to the North British Railway considered the service

of this rail so good as to specially communicate it,
and unsolicited, to us for publication. No iron rail
ever yet made has borne such a traffic with so little
wear.

As for steel-topped rails, they have been extensively
tried upon the London and North-Western Railway,
and we have ourselves seen scores of the stecl heads
which had stripped or peeled off the iron. The testi-
mony of all the officers connected with the permanent-
way department of the company will be found to be
unfavourable to the use of steel-topped rails.

As for rails of the very best quality which iron-
masters have been able to make, receiving 9/. a ton
for them, they have been abundantly tested upon the
Great Northern line, and found to be, although good,
altogether inferior in durability to steel.

We are compelled to make every ailowance for an
ironmaster’s view of a threatened abandonment of his
favourite material, to understand how, at this late day,
he can raise a question as to the superiority of steel
over iron rails, and after the leading engineers and
railway managers have so fully made up their minds
upon the whole question.

THE GREAT INDIAN PENINSULA
RAILWAY.

As the result of an inspection of the works in
progress on the south-eastern section of this line, up
to the point where it will unite with the Madras line,
an interesting report of their condition at the com-
mencement of the present year has been sent into the
Bombay Government by Captain White, the deputy
consulting engiueer for railways in that presidency.
The publication of this report has, we believe, been
somewhat unusually delayed, owing to correspondence
which has been going on between the Government of
Bombay and the authorities at Hyderabad on the
subject of feeders to that part of the line which passes
through the Nizam’s territories. A good idea can,
however, be obtained from it of the present state of
advancement of the works, while it affords positive in-
formation as to the probable period of the completion
of the line, which will afford direct railway communi-
cation between Madras and Bombay. The report
relates to the 159 miles of railway from Sholapore to
Raichore, where the junction of the Bombay and
Madras lines takes place; and Captain White is of
opinion that, with the exception of the viaduct over
the Kistna river, communication between Bombay and
Raichore will be completed before the close of 1869 ;
and he allows another year for the break at the Kistna
to be closed. The earthwork on the contract em-
bracing the 70 miles from Sholapoor to Koolburga
was, when inspected by Captain White, in a very
forward state, 95 per cent. of the embankments havi
been completed. Of the cuttings 12 per cent. ha
been excavated. The contract period for opening this
porction of the line for traffic is March 31, 1868 ; but
owing to the backward state of the masonry works,
which had been stopped pending the result of a
demand made by the contractors for higher rates, the
inspecting engineer saw little prospect of this time
being kept, and names a year later as the probable
period of the time being opened to Koolburga. On
the last section of 83} miles, hetween Koolburga and
Raichore, there are two heavy masom;f works, the
Kistna and Cangnee viaducts. The design for the
Kistna viaduct consists of fourteen 142 ft. girders
and fourteen 30 ft. land arches, seven on each bank.
The clear span between the piers, which are 12 ft.
thick, is 138 ft., and the rail level is 84 {t. above the
bed of the river. Some modifications in the plan of
this viaduct are proposed, so as to increase the water-
way, and its coustruction, being a work of such
magnitude, is likely to delay the perfect com[ilction
of the south-castern branch of the Great Indian
Peninsula Railway to Raicliore some twelve months
beyond the period at which it is estimated that the
entire iine, with this exception, will be opened for
traffic. ‘Ihe design for the Cangnee viaduct consists
of fourteen land arches of 30 ft. span, seven on each
bank, and eleven 78 ft. girders, the clear span between
the piers being 74 ft. Xrom the foregoing it will be
scen that, within the next three years, the linc of
direct railway communication between Madras and
Bowmbay will, in all probability, be fully completed on
the Bombay side, and the through communication
will then be established between the two presidency
towns.

STEAM To THE RIVER PLATE.—Messrs. Tait have estab-
lished a bi-monthly line of steamships between London and
the River Plate, and their scoond vessel left Gravesend last
woek on her way out.
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HILL RESERVOIRS. .
IN a recent article on the subject of forests in India,
and the effects which their clearance had on the water
supply of the country, we alluded to the necessity
which existed for the construction of hill reservoirs,
in order to store up the rain-fall, and fprevent its
flowing unchecked down the hill-sides, forming the
water-shed of the several rivers, and thereby causing
severe floods. This subject has already received some
attention, and Sir Arthur Cotton urged the necessity
of forming reservoirs on the Neilgherries more than
thirty years ago. Dr. Balfour has also written two
valuable papers upon the subject. But nothing has
yet been done, and we cap, therefore, only glance
over what has been proposed. And first as to the
water-supply from the Nuggur and Baba Bodeen hills,
which contain the sources of the Toongabuddra river.
To this river the vast territory known as the Ceded
Districts, as large as Ireland, and (if we except a few
mangy babools) almost devoid of trees, looks for its
future fertility. The Choardy, Toonga, Budra, and
Huggry are the affluents which form the Toongabuddra,
and, 1f the means of raising two crops is ever to be
furnished to the lands within reach of the projected
irrigation works in the Ceded Districts, large reser-
voirs must be formed in the hills on the upper courses
of these streams. The most favourable sites are pro-
hably at the ancient tank of Mudduck Masoor, on the
Choardy, at Mudala, on the Toonga, and at Luckawally,
on the Budra.
South of Nuggur, from Munjerabad to the Neil-
ﬁherries, the whole of the streams risiug in the bill
istricts go to form the mighty Cauvery, a river on
the waters of which depend the irrigation of a great
part of Mysore, of that marvellously rich garden of
Tanjore, and the projected conversion of the arid plains
of Coimbatore into one sheet of cultivated land.
Reservoirs have been proposed hoth in Coorg and
Wynaad, and a very thorough examination of sites on
the Bowany and Moyaar—the rivers that drain the
Neilgherry and Koondah hills—was made in 1856 by
Mr. Fraser, an engineer of the Madras Public Works
Department. Detailed plans and estimates were then
completed for a great reservoir on the Manal Kava.
Another was proposed at a site about a mile below the
junction of the Moyaar and Bowany rivers, where a
und might be thrown across a valley. The two rivers
drain a catchment basin of 1600 square miles, the
ﬁreater part of which is on the Neilgherry and Koon-
ah hills. Another site for an artificial lake was sug-
ested by Mr. Fraser, at a place called Palavur, on the
%owany river. llere a bund 852 yards long would
form an artificial lake 45 miles round, with a capacity
of 507,250,000 cubic yards of water; the whole area
being now a wild and uninhabited jungle. Above
Palavar, there are several other good places for form-
ing reservoirs on the Bowany ; but on the Moyaar there
are no favourable sites. though comparatively small
basins might easily be formed. Finally, on the Neil-
gherries, the streams flowing through Love Dale, and
from Bishop’s Down and Marjanaad, unite in an ex-
tensive flat, where a large reservoir might be formed.
The bund would be placed across a narrow gorge at
the lower end of the flat, and would form a lake
capable of holding 70,000,000 cubic yards of water.
In the Puluey hills Colonel Douglas Hamilton has
pointed out the site of an extensive ancient lake, which
might be converted into a great reservoir; and there
is a project for turning the waters of the Perryaur,
which now run to waste in the Cochin backwater,
over the eastern side of the Travancore hills, and thus
converting Madura and Ramnad into a garden rivalling
Tanjore in fertility. The damming of the Perryaur
will form a lake several miles in circumference. It
may also be added that there is a very extensive tract
of mountainous country extending from the Anamallays
to near Courtallum, which is almost entirely unknown.
From a careful investi%:ntion conducted by Captain
Oakes, the engineer of the Tanjore division, it would
appear that the clearance of forests hitherto made on
the hills has not yet appreciably affected the irrigation
in the delta of the Cauvery. Although the floods have
been higher from 1856 to 1865 than from 1846 to
1855, on the Cauvery anicut, yet, owing to the dura-
tion of the floods during the former years having far
exceeded that of the floods of the latter, and owing
also to the fact that the height of the water at the
Cauvery anicut throughout the period from 1856 to
1865 differed but little from that from 1846 to 1855,
Captain Oakes concludes that the high floods of late
years are attributable rather to a greater fall of rain
than to the clearance of the catchment basin. It must
be remembered, however, that the destruction of forests
is very far from having reached its limit, that the

rapid surface-draining caused by it already effects
much mischief in the hill-districts, and that, as the
felling proceeds, these consequences may eventually
be felt even in the Cauvery delta.

The construction of reservoirs in the hills is also
a matter of t importance for gmrposes of irriga-
tion. They will relieve the rivers of superfluous water
when the floods are high, thus tending to prevent
injury to the works, and furnish supﬁlies for irrigation
when the rivers are low. Every cubic foot of water
which passes over an anicut into the sea, in time of
floods, virtually represents so much food for the people
recklessly wasted. The sto of water in reservoirs
on the hills would prevent this waste, so that, while
they are the obvious remedy for the evils caused by
the destruction of forests, they are also essential to a
thorough system of irrigation.

AN IRONMASTER’S VIEW OF STEEL.
To THE EDITOR oF ENGINEERING.

Sir,—Will you allow me for a few more words on
the subject of wrought-iron versus steel rails? Lam the
more desirous of this because your article on my former letter
overlooks the main point I wished to enforce, which was
the poesibility of further improvement in the quality of iron
rails, if proper inducement was offered for doing so. There is
also in your article such a redundancy of assertion, and of
such a sweeping character, as must fill the minds of all con-
nected with the production of wrought iron with dread, if
these assertions can be aupioﬂcd by facts; for, after all, I
believe this is an age much given to look for facts, and
that theories or assertions, whether from the press or the
platform, or any other supposed authority in science, politics,
or other matters, are fast becoming of no account, unless
based on facts. When, therefore, you state that “steel rails
never break,” that they are stronger, tougher, and, of course,
safer than iron rails, the question naturally arises in the
minds of these practical men, of whose opinions you don’t
seem to form a very high estimate, are these assertions borne
out by facts, or are they the sanguine thoughts of a rather
enthusiastic and theoretical advocate, not thoroughly ac-
quainted with all the facts connected with the matenal so
persistently advocated ?

As a practical man, I will

give you one or two facts that I
must say rather shake m fid in tat t

t
alluded to. In my last letter I referred to some steel | diffi

rails bro}(en 1:].\ b:ing unloaded fros a truck. A few months

, & friend of mine, walking along a line, a portion of
:ﬁch is laid with steel rails, not mnngy hundred p:rds from
where I write, observed a break across the h of a rail,
about 9in. from the rail end, and, on taking hold of it, found,
to his astonishment, he could lift the piece entirely out from
between the fish-plates; in fact, the rail had broken with a
longitudinal fracture along the web, through the bolt-holes;
umfl but for this timely discovery, the consequences might
have been serious to life and rroperty. Another fact : whilst
visiting one of our new steel works this year, I stopped to
examine a steel connecting-rod nearly finished, about 18 ft.
long and 6in. diameter, intended for a beam-engine; the
rod was resting on the anvil, under the steam-hammer, one
end in the crane sling; the other end, or rather a portion of
the rod, about 4ft. qon , had just dropped on the floor,
broken, I was told, by a %nlse blow from the hammer. How
many blows from a falling weight this would have stood will
not require much calculation.

These are facts that have recently come within my own
knowledge. I have no doubt whetever but similar facts
could be multigliod to a great extent, if inquiries were made
at all places where this material has been much used. If
you or any of your readers require it, I will furnish names,
places, and dates of the occurrences I have named. That
opinions respecting the uncertainty of Bessemer steel are
heldulx parties competent to judge, and perfectly disin-
teres in the matter, is also shown by the result of the ap-
rlieut.ion made to the Board of Trade, last year, to allow a
ess sectional area in railway bridges made from steel plates
than when made from wrought-iron plates. The decision not
to allow this was, I have no doubt, come to after a careful
examination and consideration of all the facts bearing on the
uncertainty of the material.

Such facts as I have herein named will show the danger of
replacing iron rails with steel rails of any lighter section,
and, therefore, no saving in weight can safely be calculated
upon without dangerous risk to life and property. No doubt
some steel rails have stood the tests you name; but he would
be a bold advocate who would assert such to be the general
character of the Bessemer material; and I could furnish
records of the tests wrought-iron rails have been sub-
Jjected to, which would bear favourable comparison even with
the severe tests you name.

As to toughness, the wrought-iron rails twisted like a cork-
screw, and exhibited years ago, and the specimens any iron-
master can show of wrought iron bent and twisted in all
manner of shapes, will sure 1{ be sufficient answer to the claim
{311 make for superior excellence for stecl rails in this respect.

durability, 1 admit the superiority of steel rails over
wrought-iron rails as now made; but even in this respect I
think you very much overrate Bessemer rails. The diagram
of a steel rail which had been in use about twelve months,
as given by a correspondent in ENGINEERING, October 11,
1887, shows nearly an eighth of an inch wear in that
time. If the wearing of this rail in the same
ratio for the next four or five years, it will be quite
apparent that the rail would then uire to be
renewed, I have no hesitation in uyingret}nt wrought-
iron rails, of ordi make, can be seen that have
been in use this 1 of time, and subject to as severe
traffic as your correspondent names, with little or no more

wear than this diagram indicates ; and that for an extra 20s.
per ton any experienced rail-maker could produce a rail that
would wear as well.

As a general rule, there is no doubt but what steel will
wear longer than iron, and for this reason I ted the
adoption of lteel-to})% rails. Iam informed in Ger-

many this system of -making is being adopted with good

ts, bnt.'y the steel employed is mmar steol, and
this may account for the success which, I understand, has
attended their efforts in the production of steel;:}) rails.
I did not recommend the uso of steel in rail-heads to
strengthen the rail, believing good wrought-iron rails to be,
as I said before, sufficiently strong for all practieal purposes.
Your analogy, therefore, of a cast-iron beam with wrought-
iron flanges, is rather beside the question. Unfortumtctlg‘;
railway (E.recton have hitherto, as a general rule, pursued
policy of buying the cheapest rails they could get, and, in
consequence, manufacturers have not been tempted to im-
provf the quality of their rails, but to produce a cheap
article.

If some of our principal railway companies could be in-
duced to follow in the footsteps of the coal proprietors of
Lancashire (who have offered a premium for the best coal-
cutting machine), and offer a premium for the best wrought-
iron rail that can be produced, allowing a mile or two on some
of the principal lines (where all can eubgf‘::t to an equal
amount of traffic) to be laid with rails from different makers,
I have no doubt but our iron manufacturers }mva_suﬁcient
public spirit to enter into such a competition, supply the
rails for trial, and leave the verdict, after two or three years’
wear, to the decision of an impartial tribunal.

. ' Yours truly,
J.B.

Pendleton, Manchester.

A Remirrance.—The want of an international money-
order system is often felt by iderabl bers of p
In the case of the late Paris Exhibition it was an absolute
neceuity, and, managed as it was by the British executive,
was of 1ncalculable service to thousands. We this week re-
ceived a small remittance from Vienna, consisting of a gold
five-franc piece, a French silver piece of fifty centimes, an
Italian silver piece of twenty centissimi, a twopenny British
postage-stamp, and an ein gulden note, worth about eighteen
pence, all enclosed in a registered letter !

Laguax CoaL—The Labuan Coal Company, whose mines,
in that distant colony, are now capable of raimng 2560 tons of
excellent steam coal daily, and which is priced there at 20s.
a ton, is in danger of being broken up in consequence of kegal
ifficulties with the colonial Government.

Fatan BoiLge ExrLosioN.—A boiler exploded yester-
day week at Meears. Illingworth’s works at Bradford, and
two men were

Tae DouBLk-sHIPT SYsTEM INX Coal MiINING.—Mr.
John Nixon, one of the largest coal-owners in Wales, has
written a letter to the press, ably and carnestly urging the
adoption of the double-shift system of mining in all
collieries in Wales, instead of the single-shift system umi-
versally practised there. The
and lengthy, for our columns, but we
Nixon atronﬁl]y ds an dment to the Mines
Inspection Bill, enforcing the system of double shifts uni-
versally practised in Northumberland and Durham.

THE WiIVERN'S GUN.—The gun, of which the breech was
lately blown out in one of the turrets of the Wivern, was a
10in. smooth-baore, weighing 124 tons. The gun was being
fired with round shot and 30 1b. charges. Happily, no one in
the turret was injured.

AMALGAMATION.—Parliamentary notices have been given
of an intended apglication for either the amalgamation of the
South-Eastern and Brighton Companies or their union under
a joint management, with power also to work the London,
Chatham, and Dover Railway. Notice has been given also
with reference to the withdrawal of the Edinburgh and Glas-
gow from the North British amalgamation.

Tae QUEex’s TeaIN StrorpED.—Her Majesty was de-
tained in her special railway train to Windsor, on Saturday
last, for upwards of half an hour, in consequence of the
breaking, as is reported, of one of the valves of the engine.

MAaDRAS IRRIGATION ANKD CANAL CoMPANY.—There)
of the directors of this company states that the whole line of
main canal from Soonkasala to Cuddapah, 190 miles in length,
was now in hand, and although they could not add that much
progress had been made since the general meeting in May last
they were satisfied that as much as ible, under the circum-
stances, had been done by their amm ater had not been per-
mitted to pass the 22nd mile from Soonkasala, in order that all
due precaution might be taken to render the banks below that
point perfectly sound and safe. Much satisfaction had been
expressed by the chief engineer at the mannar in which this
division up to the 43rd mile had been dealt with by the
two executive engineers in On the Nellore division,
from Cuddngah to the sea, comprising about 80 miles of main
canal, the whole of the surveys and plans had been completed.
As to the quper and lower Bellary sections from Wallavapoor
to Kurnool, about 180 miles in length of main canal, the
final decision of the Madras Government had not yet been
received, but might be soon expected.

TestiNg IRoN BY ELECTRICITY.—The series of experi-
ments undertaken by Mr. Saxby at Chatham for
testing the quality and description of the iron in the 9-in.
and other armour-plates, as well as the various qualities
of iron in general use at the establishment, by means of
electro-; etism, have now terminated, and a full report
oAf'd::;almtdhwﬂ]bepmyamdfortheinfomﬁonoftho

iralty.

PAssENGERS AND GUARDS.—On a line where the commu-
nication has been in use in certain trains for about eighteen
months, the apparatus has only been put in operation on four
occasions. Three were perfectlyclﬁfiﬁmte uses of the qzﬂ:;
ratus, and only the fourth was culpable, that of a trav
who wished to satisfy himself  whether it would act.”

nts are too numerous
may observe that Mr.
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ON RECENT MARINE, HYDRAULIC, AND
SANITARY ENGINEERING IN SCOTLAND.

Tue following address was delivered before the Scottish
Society of Arts, by Mr. George Robertson, M. Inst. C.E., on
the occasion of their meeting on the 18th inst.:

1 propose this evening, as my contribution to the presidential
saddresses delivered from this chair, to give the society some
idea of what has recently been done in Scotland by civil engi-
neers in the way of marine, hydraulic, and sanitary engineering.
To do this with’ any degree of accuracy, I have had to draw
largely on the courtesy of my professional brethren; and I beg
to return them my best thauks for the information they bave
given me. The ground is to a great extent untrodden by any
of your former presidents; and I hope the short notices 1 have
to give of recent works, or works in progress, may not be un-
acceptable to a society which has on its rolls upwards of fifty
members of my own profession.

To commence with the sea, and with our immediate neigh-
bourhood.

The east breakwater, which was lately completed at Granton,
has a total length of 8170 ft. The outer portion, about 1000 ft.
in length, was made first, the materials for it having been
taken over a temporary bridge which crossed the harbour
mouth. The remainder was commeanced from the shore end,
and joined on to the outlying portion. This breakwater shelters
53 acres from the north-east wind, making the total area of the
harbour 180 acres. A timber wharf, 800 ft. in length, has been
erected on the west side of the harbour, in immediate connexion
with the Caledonian Railway, and fitted up with two 20 ton
cranes for shipping coal, and other cranes for general purposes,
all worked by steam. Since the year 1835 the Duke of Buc-
cleuch has expended an aggregate little short of half a million
on this munificent private undertaking.

On the opposite side of the ferry, the North British Railwa;
Company have increased the accommodation for their goo
traffic by throwing out a pier to the east of the first one, with a
;l;:ltered slip for their wagons to be drawn up from the ferry-

t.

The same company are also making a_ harbour at South
Queensferry, consisting of a basin 40 acres in extent, connected
with 60 acres of ground for trade purposes. There are to be
two piers, one for the passenger traffic across the Queensferry,
and the other for the coal and goods traffic. These piers are
about 400 yards long, and they are laid out so us to allow
engines and trains from the Queensferry branch to approach all

rts of them; the object being to enable large vessels to take
in a cargo of coal in twent{—fcur hours. The depth along the
ﬁyodo pler is to be about 12 ft. at low water of spring tides.

'he quay walls of the piers are designed to give a clear berth,
fitted with a steam crane to each vessel, so that it could take
advantage of the great depth of water at that part of the Forth,
and arrive and depart at any time of the tide.

1 have on several occasions described to the society the various
works which have been constructed of late years at Leith by the
Commissioners for the Harbour and Docks, and will only,
therefore, say that the works connccted with the present exten-
sion of the docks are far advanced, and are being carried out
very much in accordance with the original plan. The trade and
prosperity of the port of Leith has increased greatly. The dock
revenue. has risen, since the opening of the Victoria Dock, with
6 ft. more water than the old docks, from about 30,000L to up-
wards of 54,000 per annum. The new dock is to be fitted up
with Sir William Armstrong's hydraulic machinery for opening
the dock gates and lifting the shuttles of the filling culverts.
The cranes and capstans round the dock will also be worked by
water power. The pressure of the water is obtained, and kept
up, by means of steain power applied to pumps, which force the
water, at & pressure of as much as 700 lb. per square inch,
through the pipes which convey it to the point of application.
The superiority of this system over steam power applied directly
lies in the concentration of the steam power into one or more
engines erected in places out of the way of shipping or ware-
h , and quently not likely to expose them to the risk
of fire, and in the greater care with which it is managed. The
value and economy of the principle consist in a lurge saving of
manual labour, and in the rapidity with which work can be
executed.

The system of hydraulic machinery round a dock has, not
inaptly, been compared to the circalation of the blood ; in which
the steam-engine represents the heart, the throbbings of which
send life and energy through the arteries to the most distant ex-
tremity of the body. At Leith the simile will be further carried
out, as fresh water there is precious, a return series of pipes, or
veins, will bring back the water which has done its work to the
heart, to be again circulated through the system. Most of the
docks on the Thames, Mersey, Tyne, Wear, and Humber, in
England, as well as the Welsh docks, and other places, have
this hydraulic machinery; but Leith will be the first port in
Scotland to make use of water power as a system.

Several large examples of Morton’s patent slips for repairing
vessels have lately been constructed at Leith, one for Alexandria
being for vessels of 3000 tons. Since the invention of this
useful substitute for a dry dock, fifty-six slips have been made
at Leith for this country, and seventeen for foreign ports ; equal
to the repair of vessels of 37,750 aggregate tonnage. To avoid
the necessity of enormous wheels for the gearing of the purchase
in large slips, Miller's bydraulic purchase has been substituted
for toothed gearing.

The harbour in process of construction at Anstruther is meant
a8 a companion to the recently formed one at Dunbar on the
opposite shore, both being intended chiefly as places of refuge

or the boats engaged in the herring fishing about the entrance
to the Forth. The eastern pier, which has to resist the full
force of the sea, is to be about 1200 ft. in length, extending
from the top of the beach into a depth of 9} ft. at low water.
It is being constructed as a quay, with a protecting parapet
17 {t. above high water. Tke faces of the walls are formed of
free stone ashlar set on edge, The construction differs from
that at Wick harbour chiefly in the character of the building
above low water, which is all set in Roman cement. This
permits of small material being used for backing, as the whole

becomes a monolithic mass in a few hours after it has been

built.

At Dundee the Harbour Trustees have lately increased the
wet-dock accommodation. The Camperdown Dock has now an
area of 8§ acres, with 23 ft. 6 in. on the cill at high water, and
7 ft. at low water, of ordinnrly spring tides. The width of the
entrance is 60 ft., and it is closed by an ingenious floating cais-
son gate, larger than, but similar in principle to, the one made
by Mr. Ower, for the New Dock at Alloa. It is simply an irén
box 624 ft. long, 80 ft. high, and 11 ft. wide, turniug on a hinge
at one corner when floated a few inches by running off some of
the water inside it. Two men on each side work it with the
greatest ease. The Victoria Dock has been deepened to the
same depth as King William Dock, with which it may eventually
be connected, should the entrance locks of that dock and of Earl
Grey Dock ever be converted intodry docks. A low-water land-
ing pier has been proposed at the entrance to the Camperdown
Dock, and a new line of sea wall extending from the Stannergate
on the east to the Magdalen point on the west of the harbour.
This will not only lead to the reclamation of 225 acres of valu-
eble flat ground, which Dundee much wants, but is inter.ded to
improve the depth of water at the dock and barbour entrances.
These, as well as the Tay ferries, have to contend with sand-
banks coming down the river, which are a constant source of
annoyance and expense.

The British Fishery Society are engaged in constructing an
important harbour in the Bay of Wick, noted for its extensive
fisheries of 1000 boats, and also for its stormy seas. The. pier
will extend about 1500 ft. into the bay, and will shelter an area
of 20 acres. The seas here have proved so heavy, thut it hus
been found necessary to substitute greenheart timber, instead of
pine, for the staging from which the work is built. The road-
way of the quay is 30 ft. in width, and is protected by a parapet
on the seaward side, rising 21 ft. above high water. The outer
walls are fonnded on the natural bottom, which consists of large
boulders, until they reach a depth of 27 ft. under low water of
spring tides. Beyond this the walls are founded on a mound of
rubble at a depth of about 18 ft. under low water. The walls
are, on the sea face from 10 to 12 ft. and on the inner face about
8 tt., in thicknoss. The interior between the outer walls is filled
with large blocks.

I have not time to notice several smaller harbours and piers
lately constructed on the north and west coast, but must proceed
at once to the Clyde. The finest pier probably of its kind on
this river is the one lately completed at Wemyss Bay. It is
gtad; of greenheart timber, and is 500 ft. long and 56 ft.

road.

The new Albert Harbour at Greenock consists of 11 acres of
water area, with about a mile of quayage, including 1800 ft. of
river quay. The depth is 25 ft. at high water, and 15 ft. at low
water, of springs. The sea piers, with perpendicular walls, stone
faced, were constructed in the water without the use of coffer-
dams, by a successful combination of iron piles and granite slabs
for facing, and concrete for backing, up to the level of low water.
Above this they were built, in the ordinary way, of masonry.

Advantage was taken of the excavation for this basin to form
a magnificent esplanade, upwards of a mile in length and 100 ft.
wide, to the west of Greenock; the river face being formed by
a stone sea wall built to the low-water line. The steamboat
quay at present in use, well known for its nasty and inconvenient
approach, is to be shifted to the west end of the Albert Harbour.
Both the Caledonian and Gr k and Ayrshire Railways have
got powers to extend their lines and build stations on the new
quay. The quay will be constructed of nheart, concrete,
aud stone, and is to be ready for the opening of the Greenock
and Ayrshire Railway next June.

At Port Glasgow 1t is_intended to make a wet dock of the
present tidal harbour., The port has recently been put in direct
communication with the Caledonian Railway, and a swing
bridge has been thrown across the entrance of the harbour to
carry the rails dowp to the quay.

The Windmill Croft or Kingsdon tidal basin at Glasgow is
5} acres in extent, with a depth of 24 ft. at high water of
springf. The entrance walls are of masonry upon timber bear-
ing piles and councrete. The entrance is 60 ft. wide on the
square, and is spanned by a lattice-girder bridge, swung by
hand power, or by hydraulic machinery worked by the pressure
of the town water-pipes. The wharves round the basin are of
timber, and were completely finished before the greater part of
the excavation was done. The water was then admitted, and
the dredger set to work to take out 14ft.in depth over the
whole area. An expediticus system of pile-driving has been
successfully tried in this work. The piles were driven in
bunches ot five at once, between guide piles at regular intervals.
Three fir piles were placed between two clm piles, the whole
resting on one shoe of cast iror, with wrought.iron straps. The
five piles were fastened together with wouden dowels and iron
dogs, and hooped with one ring over all. The timber panel was
then driven by a broad ram worked by steam power ; and so suc-
cessful was the system, that a bunch of five piles, each 35 ft.
long, has been driven in three hours. The cost of the Windmill
Croft basin, including dredging, swing-bridge, paving, sheds,
&e., will amount to about 115,000. Half a mile has thus been
ad}]iedbo the quays ut Glasgow, making a total quayage of three
miles.

The bridge now been constructed over the Clyde by the Union
Railway is on the lattice-girder principle, of five water spans,
each 75 ft. in the clear, and two land spans of 65 ft. each. ~ The
girders rest on granite columns carried upon cast.iron cylinders
8ft. 4in. in diameter, sunk to a depth of nearly 80 ft. through
the sand to the solid rock and clay which form the bed of the
river. The Milroy excavator, by means of which the cylinders
were sunk, has been perfectly successful. It consists of a bunch
of eight spades, hinged to the outside of an octagonal frame
5 ft. in diameter, the bottomn of which they form when closed.
‘The spades hang down, when the apparatus is lowered, as far
as it will go, by tackle attached to the outside of the frame.
Itis pulled up again by tackle at the centre, which raises each
spade from the vertical to the borizontal position, enclosing by
their junction a quantity of sand. In order to insure the ex-
cavator being both kept and forced down, while the spades are
being lifted to the horizontal position, two holding-down chains

are tixed to opposite sides of the frame, and pass uunder pulleys | lin

held down at the bottom of the cylinder by long vertical timber
spars. Daring the time I watched the excavator, the frame
never failed to come up perfectly full of sand; and 1 was told
that as much as 14 ft. in depth has been taken out in three
hours, the average being about 4 ft. per hour, Three hours per
diem was the usual time taken up in sinking the cylinders, the
remajnder of the day being employed in caulking, bolting to-
gether, and weighting them; but on one exceptional occasion &
cylinder was sunk as much as 25 ft. in one day, the total time
occupied in sinlong being 6§ hours—in other work 8} hours.
The number of ten employed being twelve, includiog the fore-
man, The cylinders are afterwards fillod with concrete and
brickwork.

The upper of the three stone bridges spanning the Clyde at
Glasgow is to be removed in consequence of the improvements
of the river, and replaced by a handsome structure of iron and
stone, in three spans of 120 ft. each.

The state of the river from the sewage pollution is now so bad
that the authorities will shortly be compelled to take some
active steps for its purification.

The Clyde is a remarkable exumple of how the improvement
of a port affects its revenue.  Though jt does not by any means
follow that deep water in a harbonr will of itself alone create
trade, or divert traffic from neighbouring places, already centres
of business, yet it is nevertheless pretty certain, that when
trade has once fixed itsclf to one place, increased depth of water
and increased revenue, are closely connected. Thus, in the
C:_yde in 1800, when the depth of water at Glasgow was only
8 ft. at high water, the revenue was only 3320/ In 1825, when
the depth bad been increased to 12 ft., the revenue had grown
to 8367/. In 1863 there was 22 ft. of water, with a reveunue of
118,083L.; while last year the amount was 131,862L, it being
intended by dredging to keep up a depth of 24ft., at high
water of spring tides, and 22 ft. at neaps, for the whole way up
to Glasgow.

Before leaving the aubject of marine enginee; '&g, I wounld
draw the attention of the society to the proposal of Mr. Thomas
Stevenson, to illuminate beacons and buoys by means of elec-
tricity from the shore. I need only do 1his briefly, for the ex-
periments were fully explained to us during the session. The
subject appears to me to be one of great imnportance, as it is
like'}y to form a new era in maritime illumination. We may
hope that the time is not far distant, when such a navigation
as Laverpool will be as clearly defined at night as in the day by
the illuraination of its buoys and beacons.

It is not necessary for me to say much to the society on the
importance of proper drainage, and a plentiful supply of
water to every town. Our attention has often been directed to
this subject, as well as to the kindred ones of the pollution of
rivers and the utilisation of sewage. I need only, for examnple,
refer to the two excellent papers read during the present
session, by Mr. Macpherson on the removal of the refuse of this
city, and by Dr. Macadam on water supply. There is a gencral
feeling throughout the length and breadth of Scotland, that bad
drainage means typhus, and that bad water means cholera. Up-
wards of eighty towns and populous places have already adopted,
in whole or in part, the &neml Police and Improvement Act,
1862, commonly known as Provost Lindsay’s Act.

I cannot undertake to enumerate all that has been done in
the way of sanitary ingrovement in every town, but I hope to
be able to give you sufficient to prove that the old Scotch saying,
« The clartier the cosier,” is fast losing its signiticance ; and
that a very great deal has been done of late years towards
rendering our cities more healthy, and better supplied with
that invaluable luxury—good water.

1 commence with the most hydraulic work ever executed in
Scotland—important, not ouly because it furnishes an abundant
and pure supply of water toour most populous city, but because
it foreshadows that much larger scheme which must, sooner or
later, be undertaken for the supply of London.

The great Loch Katrine waterworks, for the supply of the
city of Glasgow, have been open now for seven years, and during
last year gave an average daily supply of 21,200,000 gallons.
In addition to this, 3,500,000 gallons were sent in from the
Gorbals waterworks, on the south side of the river Clyde,
making the total daily supply to Glasgow 24,700,000. This,
distributed over a population of about 500,000 persons, gives
pearly 50 gallons per head per diem. Of this quantity about
4} gallons per head are sold by meter, of which there are up-
wards ot 600 in use, producing a revenue of 20,0004 a year.

The drainage area to the works amounts to 72 square miles,
and includes Loch Katriue, Loch Achray, Loch Venunacher, and
Loch Drunkie. The water of Loch Katrine has been raised 4 ft.
above its former summer level by & masonry dam, and it
can be drawn down to 3 ft. below the former summer level.
This gives a control over the contents of theloch of 7 ft. in
depth, with a storage capacity of 910,000,000 cubic feet. The
water from this loch alone is used in the supply of Glasgow,
and it is very pure, containing only 24 grains of soluble matter
per gallon, with a harduess ot 0.8° on Dr. Clark’s scale, in which
1° of hardness represents 1 grain of chalk per gallon. The
softness of the Loch Katrine water causes & grest saving ia the
amount of soap used for washirg in Glasgow.

Loch Vennacher and Loch Drunkie ure used for compeusation
to the proprietors and others having an interest in the rivers
Forth and Teith, and furnish a d uly supply to those rivers of
40,500,000 gallons. The total storage provided by the works
at the three lochs is 1,455,000,000 cubic feet, equal to a supply
for 100 days of 50,000,000 gallons to the city and 40,500,000
gallons of compensation, without taking into account the
natural How of the stresns ruuning into the loch. At the rate
of consumption in January last, this storage is equal to 147
dsys’ supply.

(To be continued.)

AMERICAN STEAM SurpriNg.—The New York and Havro
Steamship Company has resolved to discontinue its lime,
finding it impossible to compete with the French stcamers,
owing to the want of a Government subsidy. This decision
will reduco the number of American steamers pli"ing to
European ports to the Atlantic and Baltic on the Bremen
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On the Connexion between the of Heavy Guns ¢
EvER since the inventlon uf ZRmgx vy sl
been an ambition to 2 Rt "-' atd™®
middle of the sixteenth century’éantion were cant-at KRTRl
which were capable of throwing stones of 600 1b. weightt"

lasted as long as modern guns of the came capacity. For many

generations no further progress was made in such monster

weapong, and it seems to have been reserved for these modern
times of peace, to develop a far more intense interest in the
subject than it received during centuries of war. -

1n spite, however, of all the attention that has been given to
the manufacture of heavy guns, no great dependence can be
placed upon their general durability ; and yet numerous instances
exist where some have surpassed all expectation, while others
have fuiled after a few discharges, from no very evident cause.
Indeed, the confusion prevailing over the whole subject, and the
disposition to attribute such results to the metal, to contraction,
or some equally indefinite cause, both point to a want of clear
apprehension of the exact points wherein certain guns maintain
their undoubted superiority.

It is remarkable tbat, while no effort has been spared to
strengthen the barrel, and 8o oppose the cohesive power of
metals to resist the forces of explosion, yet it has apparently
escaped notice, that in some guns a large share of these forces
are actually evaded; not only without deducting from thi
velocity of the projectile, but with mapy collateral wdvantages
It is these accidental departures from the usual types tha
have always shown such exceptional and surprising endurance.

Both English and American gnns have been made in a tenta-
tive manner, and it is curions to observe thbat, with ourselves
old experieuces with
the Americans have
with the best results

It will be the objecy v wuo svuuwing remarks to nouce an-
ferent types of guns, and observe the causes whereby some forms
possess greater durability than others; to investigate the prin-
ciples upon which this special endurance depends ; following the
departures from approved types, and the slow, almost accidental,
return to them; and, finally, to deduce the principles for con-
structing guns, 50 that they shall approach the limits of ultimate
endurance.

Beginning with the cast-iron 68-pounder, with a power and
endurance that for long held its ground against all rivals, it
will be noticed that the experimental trials of many years past
have set its principles at defiance.  Now, however, at last the
old gun is taken in hand by Mujor Palliser, strengthened in the
only part where weakness was found; the original type main-
tains its pre-eminence, and shows powers of endurance that
have never been excelled. .

Although the forces of explosion are equal and opposite in
every direction, yet they may be separated into two distinct
groups, acting at right angles with each other. In one of these
roups are the radial, and in the other the longitudinal forces.
The diagram, Fig. 1, illustrates the transverse sestion of 2 gun;
and the point O & centre from which the explosion proceeds.
The six shot arrows, marked c, are the radial groups ; while the
arrow, D D, is the longitudinal force, which acts upon the case
of the bore and upon the base of the projectile. Eoy resolving.
two of the radial forces, as E Fand E & ig. 2, they evidently
become a tangential strain, F G acting round the circumference
of the bore. The nature of the force of explosion is not asimple
greuure, like steam, but is much more correctly described as a
low of & hammer upon an anvil, the shot being the hammer
and the gun itself the anvil. The longitudinal force is thus a
blow due to the inertia of the projectile, and it is received in the
first instance by the mass of metal behind the base of the bore,
:{:d from thence transmitted a tensile strain along the barrel of

o gun. :

By so separating the forces of explosion into two classes, the
surface of the bore is shown to be ex; to two strains, each
acting at right angles to the other, in the manner marked on
Fig. 8. As guos nearly always have their lines of fracture at
right angles to one or both of these planes, there can be little
doubt of the correctuess of this classification.

For the resistance of these forces by the cohesive strength of
& fibrous material, it will be evident that when the fibres lie
parallel to the axis fracture will occur for want of resistance to
the radial forces ; but if the fibres lie at right angles to the axis
there will be no strength to resist the longitudinal force. Guns
made in the former manner, out of bar iron, have been blown to
pieces at the first discharge, while coil guos are notoriously given
to opening the coils like & spring opens when stretched. In
order, therefore, to' oake the Lest use of such a material as
wrought iron, its fibres should lie diagonally across both these
forces ; and this is constautly done in small arms.

The radial forces being el , and acting within & circle, are
satisfactorily balanced by the usnal forms in which guns are
made; but the amonnt of longitudinal strain depends upon the
proportions which exist between the weight of that mass of
metal which first receives the blow, and the mass of metal con-
tained in the gun exelusive of the breech. If the breech, or that
portion ot the gun behind the base of the bore, te heavy, it
opposes a considerable resistance to the shot, absorbs the force
of the blow, and so reduces the longitudinal strain upon the
barrel. 1f the breech be kight in weight, the first impact is
delivered upon a mass of metal, perhaps no greater than the
shot itself. * The breech in this case does not absorb tie blow,
but transmits it at once to the barrel. Time is not given for so
heavy a mass to begin its recoil, the longitndinal strain is

reater than the tenacity of the metal will bear, and fracture is

inevitable. It may happen that the breech is blown off, or that
the barrel bursts ; but in either case it is the double cross strain
that causes great weakness, and any means by which either of
them can be reduoed will not fail to be beneficial.

The relief which a heavy mass affords in receiving and ab-
sorbing the force of a blow admits of many familiar illustrations.

These'| im
early attempts were not very successful, though probadly they

ing sudden and violent strains. At the same time the weight
of metal behind the base of the bore is proportionately
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which excited much wonder in the last
ofa man

‘submitted to such an ordeal.

this deduction to be well frunded.

shaded portion re
cei
weights between this part and the barrel of the
rectly represent their longitudinal strength.
examples there proportions re given in the nearest round nu
bers to avoid many tractions.

Fig. 1 is the English cast-iron 68-pounder,
tionate weights between the breech and the

presents the breech, or that part whi

gun are as

2000 rounds.
leaving the bore still smooth and serviceable,
4000 rounds. The charge was usually 16 Ib. of powder,
firing. The endurance of these guns q
the high elevation naturally placed
n upon the two guns which burst.
e of Mr. Whitworth's wronght-iron gn
etween the breech and the barrel are
- e .+ —-Jnders of this description, having a &
e used at the bombardment of Fort Sum,
of them burst, yet the slipping of the 8
he 111th round, and rendered the guns-
perviceable. ‘I'he opening of a telescope repressnts very u-
rately this defect, and it is manifestly produced by excere
longitudinal strain.

Fig. 8 is one of Sir W. Armstrong's 800-pounders, anche
proportions between the breech and gun are not alike in diffint
examples. In the specimen shown it is as 1 to 14; and 1se
guns are well known to be very strong radially, but weak lzi-
tudinally, many having blown out the breech. - The 12-poder
guns of this description seem of sufficient endurce,
one of them having fired 3263 rounds without any injury. be
first 104 in. smooth-bore gun (800-pounder when rifled)ew
out the breech after firing 264 rounds; the charges in nearall
cases being 40 Ib., thowgh some were 50 lb.; one chargeas
70 1b., and one was 90 Ib. At the discharge with 70 Ib, the rer
¢dil split in the spiral weld ; at the su ing round, with 8b.,
this crack closed, and another opened parallel and near 1it.
The next round, with 90 Ib., made a crack parallel to the ein
the outer coil behind the trunnions, and after a few more rads
the breech blew ont. The proportionate weights betweethe
breech as blown out and the gun wereas 1 to 7. The00-

under Armstrong gun was originally ex&)ected to star 100

ischarges certainly, but might go on to 300 or even 500sfore
ropturing; but even this moderate estimate was not destid to
berealised. The gun weighed 22 tons, was 15 ft. 8 idong,
and was 13.8in. bore. It was proved at Shoebngneee, d on
the 28th March last year it cracked at the 54th roun; and
since that time there have been no more attempts to mab guns
on this principle so large. ' The chief point which has beenrged
in favour of tgil class of guns is not their greater durabty, or
strength over cast iros, but that they always give fair woing,
and do not burst explosively. .

Fig. 9 (on the 4 ,nhut; is one of Captain Blake/s steel
guns, booped arouid the breech for greater strengtbat that
part. The proportions between the shaded portion andhe rest
of the gun urs as 1 to 8; and the endurance on a lage scale
has been exceeded by other guns. A 9-pounder 4 in. bre, with
a wroughteiron tube, was fired in the year 1855-6 rund for
round with a cast-iron service gun of the same calibre. A brass

n was proved at the same time, as well as another pecimen,
which consisted of longitudinal staves hooped togeher, the
charge was 6 lb. of powdet, and the guns were burst ater firing
the following number of rounds:

Lty Rouns.
Blakely gun e o we e 607
Cast-Iron servite gun . e 23
Brass gun - LVY A0 .. we 1T
Hoopedgun ...~ .. e e 3

This is an interesting series of experiments; bu. trials on a
small scale are no test of endurance to be expectd on a large
scale, unless every element is exactly carried ow in due pro-
rtion.
PoThe Spanish guns are made of cast iron hooyed with sm
and show a fair endurance, one of 6.4 in. calibre having s
1866 rounds before bursting; the charge was 7 lb., and the
prg}ectile weighed 61 1b.
he French standard navy gun is also of cst iron, hooped
with steel rings, seven in number, and each 4.t in. thick; the
bore is 6.5 in., and some are stated to have endured : 000 rounds.
Recently it has been found mnecessary to lengta n the breech;
nndhno donbt the extra weight so applied will enbance the powers
of the gun.
Thoglt‘lrnuian guns, made of Krupp's steel, do not seem to
have ever endored very heavy trials on a large scale, thongh on
a small scale they may be said to give a fair average. A 12-
under 4.88 in. bore was fired 8000 rounds with charges from
to 4.4 Ib. of Freuch puwder, four rounds were theu fired with
6.6 1b. of powder and two balls, and the gun then burst.
After tbe high average durability of the 68;Bounder, it can-
not fail to be observed how inferior to it are all these other guns,
though constructed of materials much more capable of sustain-

ater

be strnck when held in the hand are well known; but perbaps
the most singular instante of this law may be found in a case
neration, namely, that
who was accustomed to exhibit himself sustaining a

jone on his cbest while lying on the floor. Several

BiHimers were freely used upon the stone, but al-
fidich ‘force was applied, there was no injurious effect
;o The relief afforded
mple -weight in these examples gives just the same
immatity° to a gun. Such a conclusion would lead to the
inference that the greatest durability will be associated with
the heaviest breech, and the following examples will prove

All the guns illustrated have been tried and thoronghly
proved by practical experience on & large scale; they are drawn
to the same scale, with the exception of the two last examples,
and are all shown in longitudinal section. In every case the The

ives the first impact of the blow; so that the proportionateit
n will corace,
In the followinpade
mype !

and the propot to 23, and a very high
to 4past-iron gun of this type
Only two of these guns bt:lrst at the lsliegehot;l Sebastop;)l,ﬁnzg
both at high elevations, and one of them had previously firclests. ] 43
# Some v:;ro known to have ﬁreg 3000 rzundOne upon another, until the requisite le,
while others fir & construction 1}

Jjerded by this peculiarity must be attributed its surpassing

nce. X
dsm is a very good illustration of the advantages gu,ned. by
&7y breech, in some trials made with Mr. Longtidge’s wire-
d gun. This was a very light affair, 8 in. bore and 36 in.
| made of brass and mounted on 8 wooden  carriage.
srst trials its breech abutted against a massive stone wall to
ant recoil; and the gnn endured without mfurl{.repeated
ges from 4 lb. of powder and one shot to 1} ] der
two shots. Afterwards it was permitted to recoil ; the first
1dof 11lb.of powder and one shot strained the gun, and
iled it 7 ft.; the succeeding round with 2 Ib, of powder and

shot blew the breech 90 yards to the rear. The stone wall
L practically a heavy breech, which absorbed the force of the
w, and this experiment clearly demonstrates the advantages
such an arrangement.

d general proportions, when proceeding to notice those

?:thg:Unitex Spmom. The most perfect example of this
4; the form designed by A miral Dahlgren. The
ghts between the reech and the gun are as
endurance is secured. A 30-pounder
stood 2000 rounds without bursting ;
have been subjected to very severe
welding round discs like thick washers
gth is obtained. Such
s known as Ames gun; and one of these, a
0-pounder, was tested in the following manner: First round,
12 1b. of powder and 100 Ib. ball; second round, 16 Ib. of powder
and 3001b. bolt; third round, 20 Ib. charge and 450 1b. bolt.
The gun recoiled 80 ft., and the bolts went through two
mounds of earth, 10 ft. and 12 ft. thick respectively, and then 80
rods beyond. Fourth round, 20 Ib. of powder and 200 Ib. bolt ;
this projected 1in. be ond the muzzle, and rested against a
cast-iron block weighing 2800 1b. The gun recoiled 50 it., and
the block went through a bank of earth 12 ft. thick, and 40 ft.
beyond. These severe tests produced no visible effects upon the
piece; and we may be permitted to doubt whether any other
form of gun would pass unscathed through so tglng an ordeal.
Fig. 5 is the United States 15 in. navy gun, the same as used
in the monitors. Great care has been expended upon the manu-
facture of these guns, and they seem to reac the utmost
limits of the cohesive strength of cast iron. The castings are
cooled by a stream of water passing through the core; and
similar guns of 20 in. calibre have been cast which weigh
140,000 lb. The proportions between the breech and the rest
of the gan are as 1 to 24; npd a very high endurance m'ob-
tained when the size of guns is taken into account. American
No. 7 cannon powder is not sostrong a8 English cannon g)owder,
for 100 1b. American produces the same effect as 88} 1b. of
English powder, and this difference mnst be borne in mind in
uny comparisons between English and American gans. One
of “the 15 in. navy guns was fired 900 times at elevations from
0 to 5°, commencing with 35 lb. charges of powder, and rising
to 50 1b. charges; 220 rounds were then red with 601b. o
wder, and the gun finally burst with 70 lb. charges, the shot
In each case weighing 440 1b. The weight of these guns is
42,000 Ib., and they recoil 4 ft. when fired in the monitors.
ig. 6. The 15in. armly ?]:mbmd dlﬂ.e\r'snlsm!}:t::ee;h: o
from the preceding examnple, but its proportio
breech and the bzugrel uepu 1to 34 It was found too weak
in the prolongation of the bore, and has been reduced so as
more nearly to resemble the navy gun. )
The American Parrott gun is made of cast iron, and generally
rifled. A wrought-iron tube, or reinforce, is shrunk over the
breech and the reinforce of the gun, with the intention of adding
to their strength. At the siege of Charleston, 1863, their en-
durance was not at all satisfactory, for the average number of
rounds sustained by the 100 and 200 pounders before bursting
was only 810 rounds. They exhibited two or three forms of
fracture, but the most frequent was that shown in Fig. 7.
Others gave way with a longitudinal split parallel to the axis of
the piece, and, indeed, the two planes, into which the forces of
explosion have beem se rated at the commencement of this
paper may be very distinctly traced in the large collection of
guns fractured at the siege of Charleston. .
Fig. 7 is a 200 pounder Parrott gun, which burst at the
230th round. This was the most frequent form of fracture.
The wrought-iron reinforce remained attached to the body of
the gun, and the proportions between that part blown back-
wards and the gun itself are as 1 to 9. The reinforce has added
nothing to the longitudinal strength of the guo; and, indeed,
done little else than aggravate the strain, .

One gun, however, a 80-pounder, showed most extraordinary
and unique powers of endurance. ‘Through some accident in
its construction, the wrought-iron reinforce was shrunk firmly
on the breech, and not on the body of the gun; conseguen.tly, its
weight and inertia became available to resist the first impact
of the discharge; the longitudinal strain was thereby diminished,
and the gun reliev- ! from much of its usual load. It does not,
however, appear that this reinforce added anything to the
radical strength of the barrel, for it was found' to be .875in.
too large to fit the cast iron, althongh part of this amount might
be due to the broken pieces escaping; yet it seems tu indicate
that there was no pressure given by the front end of the
reinforce. . . .

After firing 4606 rounds, this gun burst into seven pieces,
and the manner of its fracture is shown in Fig, 8. This gun
weighed 4200 1b., and wus 10 tt.leng in the bore, which was
4.2n. diameter. There was much wear irf the barrel; channels
}in. deep and 12 in. long reduced its strength, and %robably to
this cause must its fracture be mainly attributed. he breech
bears a very much larger proportion in this gun to the wexght‘ of
the barrel than occurs in any other example, numely, as 1 to 2},
and to this exceptional circumstance must 1t8 high durability
be attributed.

s Fig. |
yroportionate wei

in wrought iron_they
They are made by

(To be continued.)

PresToN.~The schemo for dock and river improvement

The different feelings with which a heavy or a light stone may

in the 68-pounder than exists in any other gun, aud to the re-

at Proston is postponed for tho prosent.
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ATLATIC TELEGRAPH MACHINERY.

In June, last year, just previous to the departure of
Great Eastern on the ithnt.ic telegraph-laying expedition,
gave, in this journal (vide page 434 of our grst volume)
general account of the paying-out and picking-up machin
with which the vessel had been fitted, as well as of the syst
adopted for getting the cable on board and stowing it. Th
were, however, many points about the arrangements wh
could scarcely be fully explained withont reference to engri
ings, and as there are very many of our readers who are in
rested in telegraph cable machinery, we now publish, on this a
the opposite , illustrations showing the whole of the g
with which™ the Great Eastern was fitted. Our illustratio:
as well as the descriEt.ion of them, have been taken from a ve
complete r on the subject read before the Institution
M i ngineers, in January last, by Mr. George Elliot.

The Atlantic cable of 1866 was coiled on board the Gre
Eastern in three circular wmugl?t-iron tanks built on the ms
deck of the ship, as shown in Figs. 1, 2, and 3, annexed. T
foremost tank, A, occupied the space which had previously be
the fore-cargo space; and the after tank, C, was placed in wh
had been the after-cargo space. The middle tan , B, occupi
what had been the second dining-saloon ; and the funnel shown
by the dotted ‘lines in Fig. 2) from the pair of boilers in that
position was removed for the purpose, those boilers being thrown
out of work during the expedition. Each of the tanks wag
stayed to the sides of the ship by two flat frames of iron, built
on angle-iron framing, and the deck had also been shored under-
neath by baulk timbers, which were carried through from deck
to deck down to the bottom of the ship.

The fore tank was 51ft. Gin. diameter, the middle tank
58 ft. 6in., and the after tank 58 ft.; they were all of a uni-
form depth of 20 ft. 6in., aud similarly constructed in all re-
spects. The bottoms were }in, thick, Iap-jointed ; and the
sides were § in. thick in the Jower bhalf, and 4 in. in the upper
half. The sides were butt-jointed, 8o as to present a perfectly
smooth surface inside, and the bottoms were covered with athin
wood floor to receive the cable. As it was of vital importance
that the cable should be kept always under water, to prevent
derteciation of the gutta-percha coating, and also to afford the
only means of effectually testing its electrical condition, these
tanks were carefully made water-tight. In paying out the
cable, the water in the tanks was kept somewhat below the level
of the top flake, and required to be lowered during the paying
out; for this purpose euch tank was supplied wi discharge
valves, and as the bottoms of the coils were above the water-line
of the ship, as shown in Fig. 2, it was only necessary to open
these valves in order to allow the tanks to discharge themselves
completely.

The coiling of the cable into the tanks, oat of the hulks by
which it was brought from the Telegraph Construction and
Maintenance Works at Greenwich to tlll)e Great Eastern at
Sheerness, was effected, as described in our previous article, iu
the following manner: The cable was brought up over the side
of the ship from the hulk, upon wheels which guided it on to a
large deep-grooved wheel driven by steam power; on the tread
of this wheel ran a small jockey wheel or roller, pressing the
cable down into the groove of the large wheel, 80 as to give
sufficient friction for enabling the wheel to draw up the cable
from the hulk. The coiling commenced from the outside of the
tank, the end being previously triced up above the tank, leaving
a clear end for splicing and testing. The first turn of the cable
was carefully laid round the outside of the tank, and the next
was laid back close up against the previous turn, and so on
until a perfectly flat flake or layer was laid into the eye of the
coil, which was left about 9 ft.’G in. diameter. The cable was
then led out direct to the outside of the tank, across the coils
already laid ; and another fluke was commenced recisely similar
to the first, this process being continued untﬁ the tank was
filled. The direction of lay-out of the cable from the end of
one flake to the beginning of the next was tangential to the
circle of the eye of the coil, us shown at D in the plan, Fig. 1;
and the Eortion of cable crossing the coils was protected from
the weight of the coils atove by wood battens laid on each side
of it, about 3 in. wide and 1 in. thick, with the edges rounded.
When the coiling down of the cable into the tanks was finished,
eyes were fitted into the centre of each coil, which were tele..
scopic in their construction, so that as the cable was paid out
the eyes could be lowered from time to time. Men were sta-
'.iouedy in the tanks for the purpose of keeping the cable always
clear during the paying out. In paying out, the cable was
passed up to the hatch over the centre of the coil, and carried
over a large wheel, E, about 4 ft. diameter, as shown in the en-
larged longitudinal section, Fig. 4. The cable was then carried
ina trougﬁ. F, about 2{t. wide, made of sheet iron, leading to
the paying-out machinery; this trough was fitted with rollers
at about 10 ft. or 12ft. intervals to relieve the cable from fric-
tion in passing along, until it reached the ying-out machinery,
which was placed in the stern of the ship, slightly to the port
side. The length of cable in the after tank was 840 knots
(1 knot=6084 ft.=1.15 statute mile), in the middle tank 865
knots, and in the fore tank 671 knots; and the entire length of
2376 knots was joined up into one continuous length of cable
before the laying was commenced. The size of the cable was
1} in. diameter, and its weight 31 cwt. per koot in air, and
143 cwt. per knot when immersed in water ; the breaking strain
was 8.10 tons, equal to eleven times its weight in water
knot, so that the cable wonld just bear its own weight in 11
knots depth of water.

Paying-out Machinery.—In the paying-out machinery the
chief object to be attained was to supply some means of check-
ing the cable in the most regnlar manner possible while passing
out of the ship, and ulso of keeping it in a state of constant
tension; and it was required that the amount of this tension
should be at all times known, and that it should be regulated
by the depth of the water in each particular part of the ocean,
and also tosome extent by the speed of the ship.

The most important feature is the arrangement by which it
was rendered impossible that more than a certain strain should
be kept upon the cable during the aying ont. A less strain
would only involve a slight loss of cable; but any increased
strain might possibly damage or even destroy it. The cable on
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entering tle paying-out machinery was passed over a series of
six deep-graved wheels, each about 3 ft. dmm_eter. one of which
is shown in side and end elevation at G, in Figs.7 and 8. On
the shaft of each wheel, G, was fixed a friction-wheel, H, of the
same diamete, fitted with a friction strap lined with wood and
tightened by s+ weight on a lever; this friction wheel ran in a
tank of water K. Above each of the grooved carry-wheels was
a jockey-whee,, J, about 14in. diameter, pressing the cable, L,
down into the groove of the carrying-wheel, G, and hooped with
an indja-rubber tyre to torm a soft ion, so that no damag,
might be done to the cable. The jockey-wheel was also fitted
with a smu . friction-wheel, M, baving a wrought-iron strap
adjustable by u screw. Any one of the jockey-wheels could be
lifted up, 80 as to allow the cable to sli reely through the
groove in the carrying-wheel ; or, in case of necessity, the whole
set of jockey-wheels could be raised at once by a man stationed
at a lurge hand-wheel, like an ordina ship’s steering-wheel,
turning the longitudinal shaft, N, which lifted up each jockey-
wheel by & chain winding upon the shaft. In practice there
were generally about four of these wheels kept at work, but the
machine was made with six in case of need. X
After the cable had passed through this of the machinery,
called for distinction the jockey gear, and had thereby been sub-
jected to a slight amount of strain, it was led to the main pay-
ing-out drum, P, shown in side clevation in Fig. 9, and in end
elevation in Fig. 10. The cable, L, entered on the underside of
the drum, Fig. 9, and was passed four times round for the pur-
pose of getting a firm hold. Just above the point at which the

cable was led on, a knife-guide, Q, was placed for fleeting or
slipping sideways the coils already on the drum, 50 as to leave a
clear lead-on for the fresh cable; this guide was adjustable in
both directions with screws, like a slide-rest on a lathe. The
shaft, S, of the drum was carried through on each side, one end
being fitted with a coupling, R, which will be referred to after-
wards in connexion with the picking-up arrangements adapted
to this machine; and on the other end were fitted the main
friction brakes, T T. L . .

These self-adjusting friction brakes were invented by the late
Mr. Appold, and it is interesting to note that they were the
identical brakes used in the first attempt to lay the Atlantic
cable in 1857. The brake-wheels themselves, T T, Figs. 9 and
10, of which there were two on the shaft, were 4ft. 6 in. dia-
meter, and 12 in. wide on the tread, which was turned a little
convex. On each wheel was titted a wrought-iron strap lined
with wood, and a screw adjustment, U, admitted of any required
amount of friction being obtained. On the top of each brake
strap was & lug, to which a long rod, V, was fastened, leading
to the top of aiell-crnnk lever, X, with arms in the proportion
of 1} to 1; and to the long arm of this lever was suspended a
rod carrying a number of weights, W, which were removable at
pleasure for adjusting the strain. The rod was continued below
the weights, and had a piston attached to it working loosely in a
water cylinder, to prevent any sudden jerking action from coming
on the brake. By screwing up the adjustment, U, the brake
was made to have sufficient friction for lifting the weights on

the suspension-rod.
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In order to render the brake self-adjusting, so that it should
relieve itself whenever binding too the brake strap was cut
through, and the ends were attached to a lever, in the
manner shown in Fig. 9, the lower extremity of the lever being
free to move in a slot cut in the stationary bracket, B. When
the brake was binding too hard, so that it began to lift the
weight, W, too high, the brake strap consequently travelled
round and brought the lever, A, into the position shown dotted.
The attachment of the one end of the brake strap at the ex-
tremity of the lever moved then through an arc of a larger
radius than the attachment of the other end of the strap; and
the result was therefore equivalent to lengthening the brake
strap and slackening the brake off the surface of the wheel
causing the weight, W, to fall back instantly to its origi

ition. The consequence of this action was that when the

rake was at work, the lever, A, kept the strap just tight, and

the wei h% W, continued just oscillating. The two brake-
wheels, T T, placed side :( side on the drum shaft, Fig. 10,
were both fitted precisely alike throughout.

Near the end of the bell-crank lever, X, Fig. 9, a chain was
attached leading to a wheel, Y, overhead, and from a larger
wheel on the same shaft another chain led to a barrel on a
winch, Z. A man ’mdinti“ this winch by turning the hand-
wheel conld immediately take all the weight off the brakes, TT.
The whole of this paying-out machine was made double, so that
in case of any mishap there might be no delay, but the cable
might at once be removed from one drum to the other. This
provision, however, fortunately proved to be needless, as through-
out the expedition there was no failure in any part of the ma-

inery, its action having been in every particular perfoct.

The cable, baving by these means been sufficiently checked,
was passed over the stern-wheel, A, Fig. 4, into the sea, and on
its way the actual strain was measured by s dynamometer

at ?ﬂ mablohl::g of t:;; following mgd em;nt: gm

i on the i e paying-out dru y it

over n’ wheel, H, and ntn:‘di-unoop.ylzf 23f%. 6 3’. over another
similar wheei, L, and in the centre bet ween these two wheels was
fixed the dynamometer, D, which is shown in Figs. 11 and 12.
It consisted of a wheel, D, weighted to a particular amount and
rid.i.nﬁ:pon the cable, i ided in & fixed vertical frame
by rvllers, AA. The amount of deflection evidently varies ac-
cording to the strain on the cable, and the strain was calcu-
lated Irom the formula obtained by the ordinary resolution of

forces, namely, E=4_;W approximately; where S=strain,

and W==weight of dynamometer wheel, D, both in the same
terms; [=distance between centres of carrying wheels, H anp
1, Fig. 4, and dmdeflection of cable. The values of d, or
amouats of deflection, were calculated for all strains from 7 cwt.
up to 40 cwt., and a scale, B, was affixed to the instrument with
an index, C, carried upon the wheel, D ; so that the strain could
immediately be read off at all times by simple inspection. The
total weight of the wheel, D, and its suspended weight, F, was
4261b. ; and the rod ar?mf the weight, F, was continued down
to & piston, G, workin'i‘m y in a cylinder of water, to prevent
any sudden Jﬂ‘k; of s [} ft:lewa The ordlizary otni: in
ng out was foun: m 10 to 12 or 14 cwt., and at
g:’:lmo exceeded 16 cwt, hnid 't"

The paying-out drum was also supplied with steam power for
reversing its action and picking up the cable, should any fault
oocur requiring such an operation. This constituted one of the
most important improvements over the arrangements of the
1865 expedition, in which it had been n to hand the
cable along the side of the ship from the paying-out machinery
in the stern to the picking-np machinery in the bow, on any
occasion of requiring to baul in the cable; and it was during
this hazardous that the cable was broken and loet in
the former expedition. In the present machinery the shaft,
of the paying-out drum, P, Fig. 10, was prolonged on one side
for the purpose of forming a coupling to the picking-up
ment. It was considered ldvis&letomkodlthia part of the
machinery sufficiently strong to work with, and if neceasary even
to break the arge grapnel rope, which had a breaking strain of

§, | be transmit

more than 80 tons. The shaft, S, was, therefore, made in its
smallest place 7% in. diameter. There were three points to be
specially considered in the design: first, that the movh:g parts
the machine should be kept as light as possible, so that the
momentum of the moving mass in paying out should be as small
as possible, and should therefore strain the cable as little as
possible, either in case of any sudden and accidental mishap, or
when the ship was pitching, and this was of vital importance.
Secondly, that the picking-up ent should be capable
of being ‘)ronght into action at A moment’s notice. _And, thirdly,
that the strength of the machine should be sufficient to cope
with a rope baving the uncommon breaking strain of 30 tons.
These various requirements were admirably methl}v the arran,
ments adopted in accordance with the designs of Mr. Clifford, the
engineer of the Telegraph Construction and Muintenanoe Works,
who had also worked out the design of all the machinery em-
pl(z:d in the expedition.
order that the machinery for paying-out might be as light
as ible, the picking-up motion was coupled direct to the
shm of the drum itself, as shown in Fig. 10,80 that when
the coupling was thrown out, the paying-out machine remained
intact and as similar as possible to what would otherwise have
been necessary if there had been no picking-up arrangement.
This shatt and coupling bad to be of the enormous strength
necessary to bear a torsional strain of 80 tons, acting at a lever-
ageof 2ft. 8in. The shaft ends were squared, and s lar
wrought-iron oourlmg, R, capable of sliding along coupled
two shafts securely, and the application of this was n'unplg the
work of 8 moment. On thes! H, thus coupled to the dram
shaft was fixed a large spur-wheel of 7ft. 11} in. diameter and
5in. pitch. A train of gearing driviug the pinion working into
this wheel admitted of a ready alteration in speed and power,
and was driven by n.ur‘“ of trunk engines made by Messrs.
Penn, having & nominal horse power of 80, but working in this
case considerably below that , a8 the condensing part of
the engine was dispensed with and the steam suppliod%‘y the
ship's boilers was only 20 lb. pressure, The whole of the :{pur
r, which was of a very perfect construction, was supplied by
essrs. Jackson, of Manchester, and was lmnnhctu.m{ y their
wheel-moulding machinery, which secured a remarkably true
bearing surface on the teeth. The steam was conveyed to the
engines by ag 8in. copper pipe of about 180 ft. length ; and as
a considerable condensation was anticipated from such a great
length of pipe, a separator and su
the engines, so that they received their steam in about an ordi-
nary condition,

In paying out the cable the ion in the after tank was
first taken, in order to trim the ship, as she was consider-
abl‘{ by the stern at starting; the fore tank was next emptied,
and the middle tank left to the last, the ends of the cable from
the several tanks having been spliced together uriﬁimlly in that
order of connexion. When each tank became nearly empty, the
ship was slowed down, and it was quite stopped for a short time
whilst the paying out of the cable was transferred from one tank
to another. This apparently rather delicate operation was
effected on both occasions without the slightest ditficuity. The
whole of the cable in tbe three tanks was spliced ur into one
length before the paying out commenced; and the length be-
tween each tank was carefully laid in troughs of wet sawdust,
s0 that it could be kept under electrical test; it was also from
time to time thoroug] lfvmkod with water. The total length
of cable paid out was 1851 knots, and the time from shore to
shore was fourteen days, giving an average of 132 knots per day
paid out, and an average rate of 5§ knots per hour for the
cable. The total distance run was 1669 knots, making the
average proportion of slack paid out 11 cent. The ship
was furnished with signal whistles, worked by air pressure
constantly sapplied from a steam-engine, so that orders could

. immediately, and with the greatest precision, to
either the engine-room or the bridges and steering-deck: and
probably the ultimate success of the expedition in no small de-
gree depended on this arrangement.

During the whole time of the paying out the machinery was

most carefully watched at all points. The drums were fitted

heater were fitted close to | d
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with rotometers, showing the amount of cable which had been
paid out; and this amount was carefully noted every fifteen
minutes in the ship's log, and the s of paying out and the
speed of the ship were calculated so that a right amount of slack
" tl«:lcmgt - ‘“o'og{.achnary Probabl made b
scking -, inery.—Prol no course y &
vessel lcrosspt.he Atlantic was ever liom definitely known and
accurately marked on the chart than that made in the year 1865
by the Great Eastern during the attempt to lay the Atlantic
cable. When the cable in that year, many days were
spent in the attempt to vecover it; this time was, however, by
no means wasted, as the results then obtained proved not only
the Iomibility but the certainty that the cable could be
found and raised from the bottom. The difficult task of placin,
the ship in such & position that it should drift across the line of
cable was three times successfully accomplished in the attempts
made in 1865 to raise the cable; three times the cable was
hooked, and three times the swivels in the rope failed. * For
days the dragging was determinedly continued by Sir Samuel
(then Mr.) Canning, the engineer in charge of the expedition,
until every fathom of rope was exhausted, and there was then
no hope left for that year. Itis intended now to describe the
means and the machinery by which the recovery of the cable
was at length accomplished.  The cable of 1865 had been laid
with about 15 per cent. of slack, and this ntage of slack
was the great sonroe of hope for the successiul recovery of the
cable. It was calculated thatif the cable could be raised to the sur-
face without hooking it at more than a single point, there would be
a bight suspended in the water of 93 knots in length, when in
2 knots depth of water, as shown in the diagram, Fig. 6; and
the horizontal disu:ce, JJ, dl:onld be 8 knots be;wloon the x
tions resting upon the ground, giving an excess of length o
per cent. in thst:nupenﬁ::l biﬁht; and the results of the actuat
picking up proved this calculation to represent very closely the-
curve of the suspended cable. The size of the ca.t:?n was 1}in.
diameter, and its weight 85§ cwt. per knot in air, and 14 cwt.
per knot when immersed in water; the total weight of s
suspended length of 9} knots in water was therefore 6} u)ns&
but, as the breaking strength of the cable was 7% tons, it would
mo weight of 11 knots of its owu length in water before
breaking. As, however, the possibility of its recovery in this
manner in & single bight was generally considered to be .out of
the question, it was intended therefore to attempt raising it b;
only. Three steamships were aocordingly fitted with-
g‘x;::-up apparatus, the Medway, Great Eastern, and Albany,
the purpose of grappling for the cable simultaneously in:
three places: the Medway to grapple to the eastand the Albany-
to the west of the Great Eastern.

The picking-up machinery was entirely new for this expedi-
tion, and was constructed for a much ter strain than the ma~
chinery employed in the attempts of the previous year. The
E:pnel, shown in Fig. 15, was simply a very large ordinary

t grapnel made with five prongs instead of three; it stood
about 4 It. high, was fitted with & swivel at the top, weighed
about 2} cwts., and its prongs would carry a strain of about 8
or 9 tons without damage, Shackled to this was & 15 fathoms
length of 1} in. chain, to which was fastened the grapuel rope.
This rope was a most remarkable one, being 1} in. ia diameter,
and consisting of seven strands, six strands round one; each
strand again consisted of six smaller strands of hemp, in the
centre of each of which was a wire about ;in. in dismeter.
The rope was repeatedly tested, and wus never known to break
with less than 80 tons strain. Its weight in air was about
b tons per knot, and in water 3} tons.

At the bow of the ship were fitted four iron girders carrying
three cast-iron sheaves about 38 ft. 9 in. diameter; these sheaves
were all clear of the ship, and over the centre one the grapnel
rope was led on board, as shown at K in Fig. 2. The grapnel
rope was led directly to the picking-up machine from the gow
sheave, passingthrough a dynamometer so that the straincould be
ascertained at all times. This dynamometer was similar to the
one for the paying-ont machinery described before, except that
it was of & much heavier construction and loaded with a weight
21421b. The vertical travel of the dynamometer wheel wag
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5 ft., the horizontal length of deflected cable 30ft., and the
graduations of the scale ranged from 2 tons to 20 tons. ——

The picking-up machine was very powerful, as it had to cope
with & rope of 30 ton breaking strain, and if necessary to break
it. It is shown in elevation and plan in Figs. 13 and 14. The
two large drams, B B, each 5 ft. 8 in. in diameter, were fixed on
shafts parallel to each other at 11 ft. distance apart from centre
to centre. The grapnel rope, A A, was passed four times round
these two in the manner shown in Fig. 13, passing away on the
opposite side from where it entered on. The fleeting of the rope
was effected by small disc rollers, C C, placed on shafts between
the drums, four above and fonr below; and each part of the
rope was fleeted after leaving one drum before it entered on the
other, thus keeping every portion of the rope clear of the rest.
The fleeting required much more care in this machine than in
the one for paying out, as the shackles and swivels on the
grapnel rope would capsize onand hold down the preceding coil
of tgo rope on the drum, unless the four coils were all kept very
wide apart.

As the strains to which it was expected the machine might
probably be put were very great, it was thought advisable not
to take the power through the shafts of the drums, BB; and
accordingly the drums had spur-wheels, D D, fixed at each side,
into which the pinions, E E, geared; and by this means no
torsional strain whatever was put on the shafts of the drums.
The strain of the grapnel rope was divided thus between four
spur-wheels, and the pitch of these was only 4 in.; although in
the paying-out machine, where this division of strain could not
be eg‘ecteg, the spur-wheels were 5 in. pitch. Each of the drums
had a brake, F, Exed to it, and both the brakes were worked by
one shaft, G G, with two screws on it, carried fore and aft along
the machine over the brakes. All the strain of the brakes was
carried by brackets, HH, on the sole plate, and in no way by
the screw-shaft, G; and this is believed to be rather a novel
application of the brake-strap, and may be worthy of remark,

The machine was driven by a pair of trunk engines,
duplicates of the pair employed in the paying-out machine; and
these engines, together with the picking-up machine itself, were
made by Messrs. Penn. There was also a system of gearing
similar to that belonging to the paying-out machine, for admit-
ting of a change of speed and power; the slowest speed, when
the engines made 80 revolutions fer minute, was about % knot
per hour, and the quickest about 1§ knots per hour. The ma-
chine was supplied with a draw-off whee), I, and jockey-wheel,
J, having an adjustable weight, K, so as to keep the grapnel
rope, A, well taught on the drums, B; and a rotometer was
|d%?d for measuring the lanith of grapnel rope overboard.
When the picking up of the cable was in progress, the Ern%uel
rope was golivered from the picking-up drums into the fore
tank, which was at that time empty. .

The process of grappling was as follows: The exact line of
the cable having been marked by a couple of buoys put down by
nautical observation, the ship was brought into a position about
8 or 4 knots north or south of this line, according to the direc-
tion of the wind and current, so that the ship might be drifted
slowly across the line of the cable. The new cable of 1866 had
been laid at a distance of about 30 knots southward of the line
of the old cable, so as to avoid all risk of injury i
of grappling for the old cable. In a depth of 1900 fathoms
(nearly 2 knots), about 2200 fathoms length of
with the chain and grapnel as before described, was lowered with
great taking about an hour or an hour and a half for the
purpose. Whilst the grapnel was being lowered, accarate ob-
servations were continnously taken of the indications given by
the dynamometer, and the grapuel striking the bottom was
almost immediateiy indicated by a diminution of weight, as it
and the chain weighed rather more than half a ton. Al
couple of hundred fathoms of additional rope were then paid out,

TRAFFIC ON INDIAN RAILWAYS.

TrE following statement, showing the comparative
abstract of traffic on the guaranteed railways through-
cnt India for the first and second quarters of 1566 and
1867 respectively, furnishes, perhaps, as good a criterion
as may be obtained of the relative prosperity of those
lines. The net earnings are not included in this
statement, but these ma{ be approximately ascertained
by referring to the table of railway statistics which
appeared at page 377 of our present volume, and in
which will be found an account of the percentage of
working expenses to total receipts on each line.

and the dynamometer from this time was most strictly watched ;
averages of the indications were taken every few minutes, and
many hours frequently passed before there was the smﬂlgst
change in theseaverages. It wasinteresting to observe how steadily
these averages remained at about 84 to 9§ tons, dependent upon
the length of grapnel rope out, and the strength of the wind and
current. An indicated rise of 5 cwts. was generally considered
satisfactory evidence that the cable was once more hooked, and
this seldom proved wrong; no attempt, however, was made to
haul in the rope until the strain rose 2 tons above the average.
As soon as & strain of 104 to 12 tons was observed the ship
was bronght up by her engines to ease the strain, and the
operation of picking up commenced ; the strain then generall
rose to about 14 or 15 tons, and continued at this amount until
the bight of the cable was raised off the ground, after which
time 1t gradually lessened. The attempt was once made to
raise this bight direct to the surface without assistance from
the other ships, and it proved successful, the cable coming a few
feet above the water with a strain of about 64 tons. Tnere was,
however, a heavy swell on at the time, and the pitching of the
ship broke the cable through.
ter many ‘nmﬁ’ectl:nlf ?]m:ppts, the cabllo‘ was bao;k]::i)gt?;
ssfully raised in the following manner: It was
3:%:“; Entern, and the bight being raised about 900 fathoms
from the bottom, was buoyed there, as shown at B in Fig. 6;
the buoy attached was of the largest size, weighing 8} tons, an
capable of supporting & weight of 13 tons. The Great Eastern
then again grappled for the cable about 3 or 4 knots westward
at S, and again found it; the Medway found it at the same
time'at M, about 2 knots westward of the Great Eastern. The
Great Eastern then commenced bauling in, signalling to the
Medway to do the same, and 10 break it if she could not bring the
bight to the surface: this she accordingly did, the cable bre
abous 200 fathoms below the surface. The Great Eastern
in this manner had a loose end of about 2 kuots to the west.-
ward, and had immediately 8 much reduced strain to
with. Ultimately the end was successfully brought on boscd,
the electrical circuit to Valentia was once more established from
the ship, and the movement of the small speck of light on the
galvanometer scale by the current received from Ireland indi-
cated the success of the undertaking. The recovered end was
-:Eeedily spliced on to the remaining portion of cable coiled in
e tanks on board, and the paying out of the 680 knots neces-
sary to complete the cable to Heart's Content was effected

without interraption.
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The reason why nothing appears with reference to

the Delhi line is that its first section was only-opened
in April last. We_cannot expluin why the mean
mileage open on the Puujab Railway was less by seven
miles in 1867 than it was in 1566, unless the branch

from Sheer Shah to Moultan has been abandoned.
Should this explanation be incorrect—and we have
received no information relative to such being the
case—the difference appearing in the statement must,
we should think, be owing to a clerical error.

KURRACHEE HARBOUR.

THE progress of improvement gradually taking
place in the state of Kurrachee harbour is too un.

mistakably shown by the results of surveys which
were taken in January and May last by the superin.
tendent of the works, to leave any doubt as to whether
those works ought to be continued. A comparison of
the areas of sections at those dates with their areas in
January, 1858, and in January, 1866, show very con-
clusively the extent to which they have increased or
diminished respectively by the shifting or removal of
the different sand banks.” It would be useless here to
go into detail regarding the relative sections, without
accompanying such information with a plan of the
harbour having the sections marked; we shall, there-
fore, merely give now the aggregate results as shown
by these most recent surveys. Compared with Jan A
1858, the east channel, which is the one used b;.t?e
deeper ships with the aid of steam-tugs, was, in
January last, about balf as long again, and, of course,
less direct, but deeper, being nowhere less than 14 ft.
at low water, and nearly double the width, its least
present width being 925 ft. 'The old west channel dis-
appeared in 1862, and a new channel of rather greater
depth, being nowhere less than 11 ft. at low water,
and about three times the width, baving now a least
width of 720 ft., has opened at the middle of the bar,
and is used by ships of light draught to sail in or out,
Compared with 1858, the bar is considerably weaker,
the distance between the 20ft. line in the harboar
and the same line outside having decreased from
2440 to 1870 ft., or by about one-fourth. The bar is
also generally lower than in 185S. As regards the
harbour between Mauora and Keamari, the gain of
water space has continued to the extent shown in the
accompanying table.

Area in acres between entrance and
upper end of Keamari anchorage.
DATE.
Below low | Below 14 ft.| Below 20 ft.
water S.T.| under under
datum. datam. . | datum.
January, 1858 ... .| 924} 881 109.
January, 1867 ... oo 10403 393 161 .
Increase in acres ... 116 12 62

showing an increase of area at low water of 12} per
cent., at 14 ft. below low water of 3 per cent., and at
20 ft. of 47F per cent. The enlargement of the water-
space may be further judged of by the fact that
between January, 1858, and May, 1866, a quantity of
sand has been scoured out of the harbour, amounti

to nearly 48 millions of cubic feet, or about two n‘nnf
lions of tons. The differences in areas shown between
the surveys of Junuary and May last exhibit a slight
preponderance in favour of increase. Comparing the
survey of May, 1867, with that of January, 1858,
twenty-seven sections show an increase in most cases
uniform and generally large, eight show a slight
decrease, and four a considerable decrease. These
last-mentioned sections lie for the most part to the east-
ward of the proposed line of entrance. Comparing
May, 1867, with May, 1866, twenty-three out of the
sections 1 to 35 show an increase, and thirteen a
decrease; but the balauce is greatly in favour of in-
crease, not only as to the number of sections, but
difference of areas. Tlere has been a decrease in
low-water area in the lower sections since the survey
of May, 1866, but this is accounted for by the in-
crease which has lately been given to the high-water
%rea of the same sections by the removal of Deep-water

oint. -

A very important step now appears to be the
diversion of the Chinna Creek waters, so that their
scour may be brought into play, with a view of main-
taining a good navigable channel up to the new jetty.
Nothing, too, hasyet beendonetowards the construction
of the Manora Breakwater, beyond the formation of
the approach at the foot of the cliff, and the prepara-
tion of experimental concrete blocks. A variety of
experiments are at present in progress on these blocks,
in order to determine whether Portland cement or
artificial hydraulic lime should in future be adopted.
Either material, it is thought, is likely to give
good results, but the comparative cost of the two
remains yet to be determined. Lieutenant Mere-
wether, in his report on the search for stone for the
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breakwater, states that facilities for obtaining durable
stone in large blocks are questionable, but that a
supply of stone suitable for the base of the work is
obtainable in the vicinity of Cape Mouze.

Now the necessity at all for this breakwater very
naturally leads us to the question as to the amount of
shelter with which the entrance to Kurrachee harbour
should be provided, and, on this point, we believe, some
misunderstanding at present exists in the minds of the
profession generally, as to what has been recommended
on this subject by the originators of the scheme, and
by Mr. Parkes, who is now their sole representative.

essrs. Stevenson, in their report, insisted very
strongly upon the necessity of a complete shelter from
the south-west seas, and as their conclusion professed
to be adverse to that of Mr. Parkes, it has, perhaps
not unnaturally, been therefore assumed that Mr.
Parkes does not think that shelter is necessary. This,
however, is erroneous. By referring to the printed
volume of selections from the “ Records of the Go-
vernment of Bombay,” on this subject, a copy of which
will be found in the library of the Institution in Great
George-street, Westminster, it will be seen that Mr.
Parkes had frequently urged this very subject upon
the Government. Neither Mr. Parkes nor Messrs.
Stevenson have, however, committed themselves by
defining any particular area as requi.rini shelter ; but
Mr. Parkes has long ago pointed out the possibility
that Mr. Walker’s original design might require some
extension in this respect, and this suggestion will be
found in his reports of March, 1864, and September,
1865. On the subject of skeller, therefore, the opinions
of Mr. Parkes and the Messrs. Stevenson are certainly
not at variance, so far as the principle is concerned ; but
as the questions of degree and of defail bave never yet
been discussed between them, it is impossible to say
how far their views may ultimately be found to coin-
cide on those points.

The question as to the continuance of the works at
Kurrachee harbour is now, we believe, only awaiting
a visit to the spot by the Governor of Bombay, after
which we hope to be in a position to report what
measures may have been determined on with reference
to this intercsting subject.

BELLEVILLE'S INEXPLOSIVE BOILER.
To THE EDITOR OF ENGINEERING.

Str,—The which, many years ago, you took in the ex-
position of thleuf.rI:eory of wx.i ’ex losions justifies the interest
which at various times you have h.gm in the attempts made to
constructs boilers which, though parts of them may burst, shall
not be liable to destructive explosion, as is the case with those
ocontaining large quantities of water in a single vessel.

Thus, yon were the first to bring to public notice the multi-
cellular cast-iron boiler of American invention ; and aithough
the results of experience, as regards its economic working and
maintenance do not appear to have realised the fond hopes of
the inventor, I hope you will continue to give due prominence
in the columns of your journal to all reasonable schemes having
in view this very desirable object.

Some months ago you gave & description with full illustrations
of an inexplosive boiler, designed and made in France by M.
Belleville, and as I have had occasion very recently to see it at
work in France, and to ascertain that it is Fm:j great favour
there, and that it is gradually establishing for itself the reputa-
tion of being a substantial success in steam engineering, I pro-

in the following few lines to make a short review of its
mory. in order to freshen up the subject in the memory of
those of your readers who may be interosted in it, and by way
of dispelling the notion which gets hold of people’s mind when
& new contrivance is nted to them, that it is but a novel
idea not yet sanctioned by the test of experience. .

The first attempts made by M. Belleville date as far back as
1850, when he constructed a boiler made of cast-iron water
tubes, of which both shape and thickness was altered several
times in the vain endeavour to make them answer; the tubes
continually broke. A year afterwards he em¥loyod as tubes,
the importation into France of Eoglish manufactured tubes for
steam purposes being then prohibited ; the gas tubes, however,
gave no better results than the cast-iron ones, because, being
lmgerfectly welded, they cracked invariably after having been
subjected a certain number of times to the heat of the farnace

cooled down nﬁl‘m
In 1856 the prohibition upon English tubes was removed, and
from that date only bas M. Belleville been able to pursue his
object with any chance of success ; for it seems useless to add
that, if he had attempted to make them of copper, the cost of

the boiler would have effectually prevented its general adoption.
The boilers which he then e consisted of horizontal rows
of tubes d immediately above the furnace; the tubes were

connected with each other at the back, and at the front a thin
Jot of water was introduced into each of them with a view to
instantaneous evaporation ; the steam-pressure in the tubes and
the amount of feed were to te each other by a self-acting
process, the steam forcing the water back when the pressure
rose above its desired limit, and the water being admitted more
froely when the pressure diminished. As, however, in this ar-
rangement the tubes had to be kept continually at a high tem-
perature, which readily rose to a clear red heat when the engine
was stopped, both the joints and the tubes were soon destroyed,
and the scheme had to be abandoned.

1t may here be observed that M. Belleville had thoroughly
understood that, in order to render boilers inexplosive, it was

necessary to dispense with the great bulk of water which they
usually contain. ‘

His next atumrta oconsisted, first, in a systemof ascending spiral
tubes fed from below ; with thess, however, he either obtained ex-
ceedingly wet steam or steam 80 overheated as to be equally unfit
for use; ards, in a series of three vestical serpentine tubes
mutually connected with each other; in this arrangement, how-
ever, the tubes were subject to the same cause of destruction as
in the arrangement of horizontal tubes first mentioned, namely,
that of being burnt through overheating during stop
Each of these latter attempts, consequently, had also to
abandoned.

Through all these trials the authorities of the French navy
bad afforded M. Belleville every facility, and had borne
Batiently with his successive failures until 1857, when M.

upuy de Lome relinguished the hope of ultimate success, and
recommended the discontinuance of further experiments upon
vessels belonfing to the imperial navy.

. Belleville, however, continued his private experiments,
and in 1859 he hit upon the nmncfomenu illustrated by you in
the earlier part of this year, and which from that date have
undergone no material alteration beyond the addition of the
superheater; also he observed that the tubes employed in their
construction are all of English manufacture.

M. Dupuy de LOme, notwithstanding the previons failures,
was 8o satisfied with the design of these boilers that already in
1860 he ordered the steam-tender I'Argus to be fitted with
them, and these have now done duty for six or seven years with
Eerfect success. A number of other vessels of the imperial navy

ave since been fitted with them; and we believe at the present
time Messrs. Belleville and Co.

are making several bollers of
great power for the French navy.

That the boilers are inexplosive has been proved by experi-
ments made under the auspices of a commission a%poinud by
the French Minister of Marine upon the demand of the patentee
during the earlier stages of his researches. One of his steam-
generators, connected with an engine, was heated to a red heat,
and the steam pressure raised to the enormous figure of from
27 to 28 atmospheres, when a whistling noise was heard, and
the engine stopped. Upon inspection it was found that one of
the tubes Bunt, and the steam had all escaped into the
furnace ; but no accident of any other kind had happened.

The other advantages claimed by M. Belleville for these
boilers are, saving in time for getting up steam, as full pressure
may be obtained in ten minutes to a quarter of an hour; saving
in weight of about 40 per cent. ; saving in space of about 50 per
cent. ; easiness of repairs, for if a tube comes to fail it may be
nfpheed without much expense or trouble ; mdenslly, a saving
of fuel, which may amount to 30 per cent. in boilers where the
fire has not to be forced. This saving of fuel is not so much
apparent in the amount of water evaporated per pound of coal,
as in the fact of the superheating of the steam, by which the
whole of the heat communicated to the water is rendered avail-
able for mechanical work.

The importance of this desideratum has long since been re-
cognised in this country; but Iam not aware that it has ever
been 80 thoroughly realised as in the scheme under considera-
tion.

truly,

I remain, Sir, yours ve?J o
+ J. BIRCKEL.

November 12, 1867.

TELEGRAPH TO INDIA.

To TBE EDITOR OF ENGINEERING.

Str,—At this juncture, while public attention is occupied
with the opening up of a better and safer route than at present
exi;p, it may not be inopportune to offer a few remarks on the
subject. .

At present there are three projected routes, viz., the Red Sea
and Aden direct, the Ruisian and Persian, and the French,
Austrian, and Turkish.

To carry lines out to join the Turkish system would be to
repeat the blunders already made in that direction. Apart

from the insecurity of that s through the almost per- | €x
tual internecine strife w-gu{"l:ym the wag:dering tril p;he

¢ hands” em are a mixed set, few among them g
able to understand each other (the English element being quite
thrown out) even officially, consequently the vexatious dghys
and mautilations so londly and justly complained of are by them
daily and hourly perpetrated. ~With the exception of that sec-
tion of the line formed by the Persian Gulf cable, this route is
a failure, both as rePrds accuracy and speed of transmission.
On the Indian side of the last named section, a land line (the
Mekran) was erected, at an immense cost, as an auxiliary link
between Gwadur and Kurrachee. 1t, too, has proved a signal
failure, in spite of puffing and endless pateiling. Clearly, then,
there is no safety on this route. As the Russian line
it will be pretty much the same as the other, for the work will
E: _throngh incompetent hands on its way to Bushire (the

dmﬁ:'d“ station in the Persian Gulf), thence to Kurrachee,
to be p in the hands of stupid blundering Eurasians and
Portuguese, en route to Bombay.

There will be safety, despatch, and intelligibility insared by
the adoption of the Red Sea route, from the fact of its passin
through civilised countries, and being governed by a staff tg
eminent engineers and electricians, and its commercial routine
overlooked and carried on by competent English telegraphists.

These remarks are evoked by personal experience both at
home and in India, and may, I trust, lead to a careful conside-
ration of this highly important matter.

I am, Sir, yours obediently,
London, November 9, 1867. ANGLO-INDIAN.

HarwicE—~Works undertaken at Harwich under the
superintendence of Mr. P. Bruff, C.E., with a view to the
improvement and E:otechon of Harwich harbour, have been
attended with the ﬁmt results. Already about four acres
ﬁfg ltltmd:abe.lftl,l end” have mm away, and veuelsbof

can now en! ur at high water
the old l:fhng mark. big 7

INDIAN RAILWAY GUARANTEES.

s Y To THE Endx'ron oF Elxelxnnsnmo. the

1R,— Your correspondent * 0-Indian,” in stati

difference between the g - arrang ‘t.]:gthe
Russian and the Indian lines of railway, has not noticed one
important provision in the latter, which is, that the teo
is not restricted to the actual first cost, but extends to all
subsequent additions, alterations, or improvements, as shall
be properly chargeable to the capital account.

proper interpretation of the words  properly charge-
able to the capital account,” has been the subject of ul
consideration by the Secretary of State, who, in 1864, laid
down ccrtain general rules on the subject for the guid of
the authorities in India. The principle involved in these
rules, which is, no doubt, the correct one, is to charge upon
capital account the cost of all permanent additions or im-
provements, and in the case of substituting for an inferior
thing one of a superior nature, to chargo upon capital the
difference in cost.

One of the accidents which have mce:tl}{ occurred upon
the Great Indian Peninsula Railway will probably come
under one of these rules, which is as follows :—*. . . If any
“ extraordinary casualty should occur, such as the destruc-
“ tion of a bridge by flood, the case must be regarded as
“ exceptional, and the cost of construction or replacement
“ must be charged to capital or revenue, or divided between
‘ them, as may be deemed proper according to the circum-
“ gtances of the case.”

Buch accidents as have occurred upon unopened or recently
opened portions of the railway will possibly come under the
following provision: that the rules “are not to interfere with
‘ the arrangement which has been made with each company
“ for allowing the cost of maintenance for one or two years

‘“ after the opening of the railroad, as the case may be, to be
“chﬂr
As

to capital.”
Goverzment have from the beginning exercised the
power of control over every detail of construction, such cases
of inefficiency in the design of the works upon any of the
Indian railways, as may ap) from time to time, have oc-
curred with their full knowledge and consent. As far as the
Great Indian Peninsula Railway is concerned, it is no doubt
very much owing to the rigid economy enforced by the Govern-
ment in past years that er expenditure is now neccssary
to perfoct the works. mil tod. of th pal
e averago cost per mile, partly estimated, of the princi

Indian milwgays ml}:ebe roughly uytated a8 follows :

Bombay and Baroda ... e £24,000
East Indian, main lin ooo 22,000
Scinde... .. .. we .. 20,000
Eastern Bengal we e 17,000
Great Indian Peninsula ... we 14,600
Madras South-West line ... 12,000
Great Southern .. e eee 10,000
Punjab ve e ee . 10,000
Average of the above lincs, about ... 17,000

As' the Great Indian Peninsula Railway is rather more
than one-fourth of the total len%tb of guaranteed railway in
India, it holds a very respectable position in the above list,
and the fact that its cost is about 25004 a mile below the
average, representing a total about three millions, tends to
%rovo that economy has been studied in its construction.

conomy may have been carried too far, in a few isolated
cases, but the general result will be the saving of a large
sum. :

There are doubtless exaggerated ideas about the extent of
the unavoidable casualities that have recently occurred u
this railway. In point of fact the actual casualtics woultf,oil;’

, be covered twice over by the surplus profits of the
past half-year in excess of the toe. It may be found
necossary to make additions and improvements, from time to
time, to some of the existing works, and the railway company
may find it easicr to do so, now that the local Government have
awakened from their apathy on the subject, than was formerly
the case; but according to the terms of the contract, that

nditure must clearly be borne by the guaranteed capital ;
‘even it wero to amount to the extravagantestimate og half
a million, the railway will still rank among the cheapest of
the Indian lines.
I am, Sir,
Your most obedient Scrvant,
November 19, 1867. Y.

TOOLS AND TOOL-HOLDERS.
To raEE EDITOR OF ENGINEERING.
81R,—The absence of our Mr. Smith from home has been
the only cause of our not replying earlier to the letter of Mr.
{ﬁ:cko , which appeared in your impression of November
8L.

The engincering firm of Chemnits, in Saxony, who exhi-
bited in Paris the wheel-cutting engine, copied from the
patented machine of a eelebrateg toolmaker, and also
copics of our patent tool-holders and grindstone, is that of Mr.
Zimmerman {:ot Hoffman or Harmann), who ordered from
us, through a Manchester agent, May, 1866, a complete sot
of the tool-holders we then made, also one of the grindstones
for grinding the cutters. These were supplied by us to Mr.
Zimmerman, who copied them and exhibited them as his own
inventions at the Paris Exhibition, and there represented
that he was uging them throughout his own works.

About the same date we supplied Mr. Hartmann, of
Chemnits, with a set of tool-holders, through another Man-
chester agent. Yo 3 had previously visited
our works, and seen the tools and tool-holders in use. We
went ea.refullg through the Paris Exhibition Machi
Court, but did not see or hear of any other tool-holders or
grindstone being exhibited, and can safely say that our
system was not exhibited by any other firm.

A gentleman called upon the London agent of the Leeds
tool-maker previously referred to, and asked if he couldsup ly &
wheel-cutting engine. The agent laid the patent 0
before him. He said it was cxactly the thing he wanted,
and asked for a tracing to lay before the people with whom
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he was connected in Germany, promising to send an order
back by post. The order never came to hand ; but Mr. Zim-
merman copied the machine bit by bit. We were told he
not only exhibited it as his own design or invention, but also
patented it in Germany.

‘We may also mention that the correct m‘flea of the cutting-
tools and the tool-holders exhibited were departed from, and
that the copy of the grindstone was a very inferior one, some
important portions being left out, apparently for the purpose
of producing a lower-priced article.

© cannot too strongly condemn the want of honour on
the part of Mr. Zimmerman in these matters.

At the Paris Exhibition, Mr. W. Ford Smith, without
making it known to Mr. Zimmerman’s re resentative, made
some inquiries ing the tools and tool-holders, and was
informed by hi.:mt . Zimmerman was the inventor, that
ho was using them throughout his works, and that they were
excellent tools. When asked by Mr. W. Ford Smith if he
remembered Mr. Zimmerman having a set of tools and tool-
holdersand grindstone from Smith and Coventry, from which
théso articles were copied, he would not acknowledge it ; and
when pressed for a straightforward answer, said that we had
better ask Mr. Zimmerman about that, as he had had nothing
to do with that part of the business.

The insertion of this in your valuable &t}per will oblige,

ours most faithfully,
SMITH AND COVENTRY.

Gresley Iron Works, Ordsal-lane,

Salford, chester, November 19, 1867.

"ENGLAND AND AMERICA.

WE reprint from The Times, of Friday last, the following
interesting letter on the English and American iron trades. The
letter, which appeared over the initials J. S., was, we have every
reason to believe, written by Mr. James Shaw, of the firm of

. Shaw and Thomson.

To T™nE EpITOR OF THE TIMES.

Sre,—A few remarks upon the iron trade, which is at present
80 depressed, may not be unwelcome from one who has just
returned from & basty trip through some of the most important
rolling mills in the United States and Canada. The causes of
the existing stagnation in England lie chiefly within ourselves
and are obvious to the most casual observer. The break-down
in confidence in railway directors has deprived railway companies
of the power to make their customary renewals of permanent
way, and has stopped further extensi This for the
present low price of rails, and the flat aspect of that part of the
trade. The demand was s0 good two years ago, when every-
thing in railways was so ioflated, that a number of new mills
were erected, and these are now gt.ru%;ling for an existence.
About 1,000,000 tons per annum may be roughly stated as the
rail production of England, and it may be computed that our
home railways bave purchased 150,000 tons less during the past
twelve months than in the twelve months precedmf.

The general iron trade, especially that part of it depending
upon iron shipbuilding, has fared even worse, and, judging from
the disorganisation of business in Liverpool, which has been the

principal mainstay of shipbuilders during the last few years,

there 15 little prospect of un early revival. Qur foreign ‘trade

has not been impaired. India, Russia, and America have taken

more iron this year than they did up to the same period last

year, and the majority of our other markets have been quite as
ual

as usual.

A recovery of the iron trade here will take place simultaneously
with a general revival of confidence throughout the country.
When that may be no one can tell, but it may be nearer than is
generally thought. The Limited Liability Act has brought a
number of companies into the iron trade, the effect of which re-
mains to be seen. No trade is more dependent upon the indivi-
dual en and secresy of private enterprise than the iron trade.
Any one who looks at the price of shares in limited liability com-
es will be able to form his own conclusions as to the present

ity of the trade.

Pmuch may be said respecting our own trade before refer-
ing to the same trade in America. . .

e duty upon rails imported into the United States is
$15 68 c., payable in gold, equal to 8L 4s.8d. per ton. The price
of English rails of the description usually shipped to America is
just now under 5 15s. per ton at the shipping port, so that the
duty in favour of the American manutacture is equal to a profit
of é percent. Thisisa very considerable protection to the
leading iron manufacturers, and one would expect that the
American iron trade must be in a particularly flourishing con-
dition. Quite the contrary. The alluring prospect of such
» splendidly protected trade has encouraged so much internal
competition that this evil is working its own cure, and at this
moment the trade is even more depressed there than it is here.
Large as the duty is, the ironmasters are still clamouring for
more, looking to the paltry expedient of shutting out all foreign
im| to cure the desperate game of competition among them-
selves, which has been Pen by the system of a continually
increasing tariff. Large as our production at present may be
in excess of a profitable demand, in America it is proportion-
ately greater. Unless a_rolling-mill in the States at present
has some speciality—and, by the way, you scarcely meet a

tical American who does not carry a patent in his et—
it is not making full time or working at a ﬁrgﬁt. 'he most
thriving of the trade is girder iron, which is only rolled at
three w who have formed a combination, by means of which
they net very handsome profits. The largest size of this iron
made in America is 15 in.; l‘l):; hrges;os}ze is 12in. ; while in

'rance and Belgium it is rolled up to 30 in. .

¥ Another pml%lemns business is that at Troy, in the State of
New York, where horseshoes, railway spikes, and rivets are
made by machinery. The horseshoes are made from a bar of
iron at “the rate of sixty minute. In England it is well
known how few can be made by hand per day, and they are not
superior either in quality or workmanship. 3

e chief production In the States is rails, and since the con-
clusion of the war the demand has been greatly curtailed. As

yet the Southern States have made about as little progress in

ial reconstruction s they have done in é)olitical, and their
absolute necessities can only be purchased in deferred payments.
The rail-makers of America have always fostered a preference
and sought I;iﬂlller prices for American rails, because of a supe-
riority of ity as compared with English improved rails.
Nothing could be more absurd. Three-fourths of the American
new rails are re-rolled old ruils, with a thin top of puddled bars,
and these old rails are, in most cases, as yet the original rails
ahigpod from Enflmd. During the past twelve months about
25,000 tons of old rails have been shipped from England to
America, which have been re-rolled to
to be s0o much superior to English.

At the same time it must be said that a better quality of rails
conlg, and ought to be, made in England for the American
market.

At present English rails, even with the high duty, do compete
in price with American rails, but as a rule English rails are
only bought for the construction of new lines or extensions of old
ones. The American manufacturer generally renews the line
by contracting to re-roll the old rails. _ Just now, although the
stock of English rails in the New York market is scarcel
5000 tons, the demand is so small that shilgments from Englan
are discouraged. Usually the stock in New York is 15,000 to
20,000 tons.

Americans have a right to decide their tariffs for themselves,
but with the great duagmtagu of dear labour, coals, and ore
it may srely be said that capital could be far better employed
in developing the enormous agricultural riches of the country
than in stimulating a trade which, upon its own merits,
deprived of a tariff equal to 77 per cent., is unable to compete
with other countries. How very much the high prics of iron
material must binder the extension of their railway enterprise,
which is the very life and soul of their prosperity | The same
organisations which have broken loose the chains of slavery
should henceforth be used to free commerce from a thraldom so
selfish and unwise.

The Besgemer process has been introdnced at several works,
bat the ore of the country is not quite adapted to it, and, so far,
it has only been an indifferent success. The Hudson River
Railway directors, who bought 5000 tons lately of Bessemer
steel rails in England, have resolved tc renew their whole line of
150 miles with steel rails.

Shipbuilding is for the most part confined to river navigation
steamships, mostly of wood, and few plates are rolled, and only
a small quantity of angle-iron.

The foundries thrive better than the rolling-mills, and some
of the castings are admirable. At Chicago there is notably a
splendid block of buildings, with ornamental cast-iron frontage,
which surpasses anything to be seen in England or elsewhere.
One observes a readiness in the American character to adopt the
most serviceable article, without regard to prejudice or previous
custom.

The stove trade is very extensive, and nothing made at Carron
or Shotts will rival their productions. Scotch pig-iron is largely
imported for that purpose, bearing a duty of $9 per ton, equal
t0 65 per cent. on present price, which of course is paid, as all
guﬁu are, by the consumer in the higher price of the article he

o

produce the quality said

n agricultural machinery the iron used is considerable,
and American ingenuity in that direction is ahead of every other
country.

The nail trade is not so active as it usually is, and the makers
who cut nails (a very large trade) uwly complain. .

Horseshoes, as has been already ol ed, are made by ma-
chinery, and 80 also are the horseshoe nails. In England the

test prejudice exists against both, and with customary Eng-
prejudice they are not likely to be in large use for a lon,
time. The spirit of Toryism in its worst type descends deep
into the constitution of ge English mechanic, however liberal
his creed may be. Were this not the case, there would be few
English workmen's homes without a sewing-machine and a
clothes-washing machine. As bas often been observed, the very
necessities of the American people compel them to invent
methods of labour-gaving. The labour question is the question
of the present day, and no trade has larger interest in it than
the iron trade.

There is a machine called a squeezer, requiring no manual
labour, in every ironwork in America, doing the work of our
steam-hammer, which requires the attention of two men.
There is only one of these machines used in England. LA
steam-hammer is not seen in one work out of ten in America.
To England belongs the honour of every great discovery connected
with iron; but we need not despise or disparage the ingenious
inventions which as naturally belong to America.

The languid state of the iron trade in the States is greatly due
to the aspect of 'iolitiul affairs, and not a little to the continual
fluctuations in the price of gold.

These are elements of so much uncertainty that it is needless
to enter into considerations respecting them. It can only be
hoped that the Southern States may ?”dﬂﬁ resume their com-
mercial importance under a system of free labour, and that free
trade may be the outcome of the present struggle.

Both in England and America the iron trade is overbome:{
excess of production. With the labour question so unsettled,
capital is not likely to be attracted to it, and when confidence
revives there may{o a better chance for the large capital in-

vested in it.
Your obedient Servant,

THR ARGLO-INDIAN TELEGRAPH COMPANY.—A memorial
in favour of a Government guarantee of ﬁeger cent. on a
capital of 1,000,0000., to enable the proposed Anglo-Indian
TeYegnph Company to establish an mdegendcnt line to
India by way of Egygt, has been signed by the leading
houses connected with our Eastern trade, and was trans-
mitted on Thursday to Sir 8. Northcote by the Lord Mayor.
The route in question was favourably noticed by the Com-
mittee of the House of Commons appointed n 1866 to
consider the postal and telegraphic communication with
India.

SINGLE ENGINES ON STEAMSHIPS.

A CORRESPONDENT of the Scientific American (Mr.J, W.
Cole) writes to that journal as follows, with reference to some
remarks of ours upon an invention patented in England by
two American engineers:

“In your issue of October 5th, I noticed a quotation from

ENGINERRING, criticising “ American Beam” or single-
cylinder marine engines, with reference to their liability to
being caught on their centres; also editorial remarks, closing
as follows :—* The invention alluded to is intended only for
i uent contingencies.’
“ Being acquainted with the performance of the engines of
the Pacific Mail Steamship Company—the finest of this class—
as also with the object of the invention alluded to, a few words
of explanation n:;{ not be out of place.

“While the valves of these engines are worked by the
eccentrics, or, in technical terms, ‘hooked on,’ no assistance
i8 ever required in passing the centres; this is shown by the
steamers’ logs. But‘m moving in port, or working at the
dock, with ti’o eccentrics unhooked, and the valves worked
by hand—so as to stop or reverse on the instant—t| are
liable to be caught. is danger increases with the size of
the engine, or lack of skill on the part of the engineer work-
ing the valves. Occasionally there are causes over which the
engineer has no control, as in working our ferry-boats through
ice which obstructs the wheel-floats, stopping the engine at
the point of least power.

“ While this invention of Messrs. Vanderbilt and Sims is
at hand in any case of emergency, it is more ially
designed for use in port, and to push the engine off the centre
after it has been placed there for adjustment, that being the
ozly el:iOint at which the engine can be properly adjnstl::f and
‘keyed up.

“The lfse of these hydraulic jacks will prevent such serious
accidents as caused a man to have both legs broken on
the steamer Rising Star, in the latter of the summer ; and
another, more recently, to lose his life on the steamboat Pro-
vidence. Both these accidents occurred while in port by TYy-
ing the engines off tho centres with levers in the wheel, as
has been the usual custom.”

HOW TO DRAIN A WELL.
To TaE EpITOR OF ENGINEERING.
Ste,—The first perusal of such a delightfully innocent
effusion as the one subscribed *Economic Utilitarian” in
your last must surely be estcemed by you as one of your
atest editorial privile Apart f:om the “fun” sucha
etter contains, it affords most conclusive evidence of the
circulation of your journal beyond the limits of the profes-
sion, even into the frackless space peopled by Britons with a
grievance generally.
As our disinterested friend, the E. U., evidently glori-
fies himself upon having hit upon an idea, it is
a pity he did not permit it to “blush unscen,” and so
continue to enjoy it. If the *fow seconds’” dodging of the
“vulgar Cerberus” (I hope he didn’t call the na that
to_his face) had been supplemented by a few seconds' con-
sideration, it might have occ to the E. U. that
ﬁuibly the whole area of the Victoria Station of the
etropolitan District Railway and the adjacent rtions

of the line might be below the limits of natural
(it is some 10 ft., I believe), and that such a great gravel basin
must in that case be saturated with water below that limit—

not locally, but uniformly over the whole area.
For the more undersf ing] of the E. U., we mnfz
compare the condition of the excavation for the station, wi

€ | its retaining walls all round, to_that of & tube with a per-

forated bottom, or with, say, a sieve fitted on to its open end,
plunged sieve downwards into 10ft. of water. Now if it
were required to keep such a pipe empty, a poor ignorant
engineer or contractor would pump away till he threw out
the water at the top as fast as it came in at the bottom. A
brilliant light, however, is flashed uj the subject by the
E.U. In future we have only to fix a pipe in one of the
meshd esofbt;m aie\;e, :&n} the mtc}r ?ﬂorrlalnno"u; at the top,
and ma emplo; or any of the urposes to
which tint. indis}l)’en{able ﬂuid)i's applied ! P
Mutatis mutandis, that is exactly how he [proposes to deal
ﬁih e st:;et,i;m.m keep th f
t is evident that, to keep the water permanently out of

the pipe, or out of the station, it would merely be n
to é)ut in a_water-tight bottom as well as water-tight sides;
and that, doubtless, will be effected in the instance of the
station by laying a bed of concrete of the requisite thickness
over the who{;nagrea of the works extending below the limits
of natural drainage.

Wishing the E.U. another grievance immediately to
restore him to his normal condition,
I am, Sir, your obedient Servant,

T. SQUARE.
‘Westminster, November 19, 1867.

TaE MoxT CeNis TUNNEL—Tho_ Italian papers report
that in the month of October the Mont Cenis tunnel was
advanced 131.85 metres, or upwards of 140 yards, and that u
to the 31st of October last 7664 metres had been exeava'a{
leaving 4556 metres to be done to complete the work. The

rogress during the first ten months of the 'fresent t{e&r was
f metres :Eu.nn t 1094 metres excavated during the whole
of 1866. If the rate attained during the last month can be
kept up, the tunnel would be completed in 1870.

'RUSSIAN RAILWAYS.—Since 1838, when the first railwa
was completed in Prussia, the average annual length of rail-
way opened in that kingdom has 160 miles. At the
commencement of this year Prussia had 5762 miles of line,
but this total would not have been so considerable but for
recent annexations of territory. The capital te:})euded upon
the 5762 miles of Prussian railway was estimated at the com-
mencement of 1867 at about 90,000,000. In 1868 thgre
were, altogether, 1831 locomotives at work upon Prussian

railways.
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BOLT-SCREWING AND NUT-TAPPING MACHINE.

CONSTRUCTED BY MESSRS. SMITH AND COVENTRY, ENGINEERS, MANCHESTER:

‘WE give, above, engravings of a form of ing-machine,
of whicf': large num{: lmgv.o been constructed f)y Mesers.
8mith and Coventry, of Manchester. The general nmnﬁ:
ment of this machine will be readily understood from
perspective view. It consists of a bed, somewhat similar to
that of a lathe, having the fixed head, by which the main
spindle is carried, cast in one piece with it. The main spindle,
which is driven by gearing, as shown, carrie at its end a face-

late provided with a kind of vice for holding the bolts to
ge screwed, these latter revolving whilst the ucrewin&n:iec are
stationary. The main spindle 18 made hollow, so that long
bolts can be passed through it.

The arrangement and form of the cutting dies will be secen
from Figs.1,2,8,4, and 6. The dies, which are three in
number, are carried by a casting fixed to a saddle which
slides the bed of the machine, this slide being capable
of being traversed by a pinion gearinghiento arack. three
dieempheedndinllymgooveein mgiuxzf,unhmm
Fig. 8, and their outer ends abut against spiral cams, formed
on a cam-plate which can be rotated by the radial handle
shown. die or cm has a notch form;gm in it, u:.l‘
shown in Fig. 6, this no tting on a corresponding spi
rib on t.hel;itgm-phw, and enabli " the rotation of the latter
in one direction to effect the wi wal of the dies. The
cutting ends of the dies are not shaped to the arc of a circle
struck from the centre of the bolt to be screwed, but are
formegd so that the cutting edge is nearer that centre than the
following edge, this form enabling the dies to cut much more
cleanly.

Theycam-ring, which is shown in_section in Fig. 2, can, as
we have said, be moved round by the radial e, and the
extent to which it can be so turned, and, uently, the
amount to which the dies can be cloeed,mted' y an
adjustable stop shown in Figs. 1 and 2. The casting in
which the cam-plate turns is graduated so as to enable the
stop to be re‘dify set to any desired position. In using the
machine the stop is fixed in the position nding to the
size of bolt to be screwed, and, the aliding saddle being run
back from the face-plate, the cam-plate is turned round by
means of its ndinlgn.nd.le until the latter rests against the
stop. A bolt being then ].needb in thefmachmem ru;km 31100 are
preased up against its end by means o and pinion
moveme:lt) with which the saddle is provided; and on the
bolts having been screwed for the m}:inte 1 the dies

cam-plate, and

are withdrawn ing the X e slide run
back, leaving gm for removal. The man or boy

working the machine has thus but a few very simple move.
ments to perfomkx, and thed]mach%ethis ht:)emforo capable_of
turning out work very rapidly. With the stop once properl.
adjusted also, it iszroe{y possible to turn out m&eﬁgi
work; a8 it is merely n to bring the radial handle
against the stop to ensure that the bolts shall be screwed
to the size required.
facll‘l‘:e 2 ement of theddif and cam htﬁ: affords t
ilities for inspection and cleaning. e dies are held in
their groovec by a plate necure?:;n&m screws, as shown in
Figs. £ and 3; and by slacking back these, and turning the
gl:w partly round, it can be readily removed, leaving the dies,

., fully exposed. The cam-plate also can be very easily re-
moved, when necessary. The dies are kept well lubricated
by oil, supplied from a can, and delivered between the
dies, right on the top of the bolt which is being screwed.
The casting carrying the dies and the saddle are so formed
that the waste oil 1s delivered into the hollow bed of the
machine, and from this it is drawn off as required by the neat
arrangement of oil-cock shown on the right of the perspective
view. Of course, the waste oil is mixed with the cuttings
removed by the dies, and an ordinary cock, if used for draw-
ing it off, would be likely to become choked. To avoid this

essrs. Smith and Coventry have adopted the neat little con-
trivance alluded to. It consists merely of a bent pipe jointed
to the end of the bed of the machine, so that the end of the
pipe can be directed either upwards or downwards. When
the pipe is turned down any oil which may be in the
bed of course flows out through it; whilst when the pipe is
turned upwards, its end is above the level of the oil. The
bottom of the bed is made with a downwards inclination
towards the pipe.

When the machine is to be used for tapping, the casting
carrying the dies, cam-plate, &e., is removed‘,)!:fd the bracket
shown by Figs. 6, 7, and 8 substituted. This bracket serves
to hold the nuts ‘to be tapped, the tap being carried by the
main spindle. The arrangement will be readily undersf
i the maeebing Bijeh we. havo described, the arrangemen

machine which we have descril t
for carrying and adjusting the dies is particularly simple,
and, indeed, the whole of the details are exceedingly well

LSM
ur

designed. The machine is made in several sizes, the

being capable of ing bolts up to 8in. in diameter.
engravings of it have been from tracings with
which we have been supplied by Messrs. Smith and

STEERING-ENGINE FOR THE
NORTHUMBERLAND.

TaE Lords of the Admiralty have ordered Messrs. G. Forester
and Co., Liverpool, to fit the Northumberland with automa-
tic steam steering- on Mr. McFarlane Gray’s patent
similar to that applied by them so successfully to the Great
Eastern. This was illustrated in ENGINRERING of June 7th
this year. In our description the word hydraulic should
have been automatic. e hydraulic modifications of the
invention, for which we have the drawings, had to be omitted
from the illustrations for want of space; and as the Great
Eastern’s is alone represented, the letters R, 8, and T should -
be omitted in the reference index. A further description of
this steering-gear was given in this journal, in the third
volume, page 448.

The steering-gear of the Great Eastern is not a hydraulio
apparatus; it 1s steering entirely by stcam, and the distin-
gushing feature is the introduction of a simple differential
apparatus, which controls the engine automatically. Our
illustrations showed winding gear and telegraph apparatus
attached to the steering-engine, as they were actually con-
structed for the Great tern; but that for the Northum-
berland will be only a steering-engine, and would be repre-
sented by omitting from our illustrations the partslettered
E, F, G, H, and O, which will greatly simplify the machine.

BREECH-LOADERS.—In reply to & question by Lord Elcho,
Sir John Pakington stated in the House, the other evening,
that the Igrizes awarded by the committee, nominated last
year at Lord Elcho’s instance, were not to be considered as
determining the arm to be adopted into the service. Of one
hundred breech-loading rifles sent in for competition, seventy
did not comply with the terms of the advertisement. Sir
John was disposed, if it could be ed, to have some or

tood | all of these seventy tried also, and thus to obtain further

elements for a final decision as to which is really the best arm
for the British soldier.

THE FRENCH-AMERICAN ATLANTIC TELRGRAPH.— M.
Pinard, the new French Minister of the Interior, has granted
to MM. Delessert, Frederick C. G. Ritso, and others, pro-
moters of the Franco-American Tel?n&h Company, the ex-
clusive right for a term of years to do all telegraph business
between ce and the United States of America, and no

Coventry.

other concession exists.
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YOUNG'S PARAFFINE WORKS. the oil take its course through machines and stills | or burning oil or naphtha, according to the tempera-

(Continued from page 479.)
TaE crude shale oil is a mixture of the different
kinds of hydrocarbon and of a great number of im-
[pl\ntles, which give it a dark colour and a dirty ap-
‘pearance. ‘The impurities are removed by repeated
“distillation and alternative washing with sulphuric
‘acid and caustic soda. The different ingredients of the
-Emﬁed_oil are separated by what is called fractional
stillation, ¢.e., by sepa.ratel{I catching and condensing
the vapours coming from the still in succession, the
more volatile products coming first, and the heavier
portions at a later stage. The proportion in which
the different kinds of oil exist in the crude shale oil
was shown by Mr. Young in one of his illustrative
gronps ‘of samples at the Paris Exhibition. The
quantity of crude oil from 6 kilogrammes of shale
being=1.065 litres ; the contents are given by the
following figures, viz.:
Burning oil ... ... .. 0.468 litre
Lubricating ol ... .. 0092 ,,
Naphtba ... .. .. .. 0016 ,,
L Paraffine... ... .. .. 76.2 grammes.
The machinery and v;pparatus for refining the shale
" oil at the Addiewell Works we understand to have
“been made by Messrs. Norman and Co., of Glasgow ;
but there is a very complete boiler-maker’s workshop
belonging to the paraffine works, where a great num-
ber of the wrought-iron stills and boilers have been
made, and where all the repairs are executed. The
crude oil is pumped from the reservoir, where it
first collects and settles into tanks elevated to a
height of about 20 ft., and it is run from these
tanks into the refining stills simply by opening
the cock of the feed-pipe. The stills iYor the crude
oil are plain cylindrical boilers, 7 ft. 6 in. diameter
and about 9 ft. long, placed on end, and fired from
below? “They are sixteen in number, and each is filled
once in forty-eight hours, on an average. The volatile
products distil over, and are condensed in long pipes
running zigzag through a shallow water-tank, each
still having 1ts own cooling-pipe immersed in the same
at reservoir, which serves for the whole row of
stills. The lighter portion of the oil being removed
in this manner, there remains at the bottom of the
still a thick heavy liquid, which, when accumulated to
a sufficient height, about once -évery week, is drawn
off to aidther set of similar stills for extraction of
the solid paraffine. Below this heavy liquid another
product 6f the first oil-still collects, and this is a solid,
pure; and'uniform toke of very superior quality, which
1s much in request by coppetsmiths, brassfounders, &e.
The products of first distillation are conducted in pipes
to the building which contains the apparatus for puri-
fication. This building is placed at a considerable
distance from those parts of the works where fires are
maintained; it is dividled by a central partition,
forming the engine-room, into two tracts of about
150ft. each in length, and it is covered by a roof in
two spans of about 30 ft. each, supported on the outer
walls and on a row of cast-iron columns. The
machines throughout this entire building are exact re-
petitions of one type—rviz., a eylindrical cast-iron tank
placed about 6 ft. above the floor level, and carrying a
vertical spindle in its centre, on which a set of agita-
tors is made to revolve so as to mix the liquid con-
tents of the tank. The motive power is obtained from
a central shaft running all along the building, and
twelve such machines are placed In each wing of the
building in two parallel rows of six. Below each
mixing tank are three settling reservoirs of similar
size and appearance to the former, only without any
agitators. The same kinds of machines serve for the
mixing with su]ghuric acid and for the caustic soda,
and only the filling cisterns, or “measures,” from
which the chemicals are discharged into the tanks are
different, those for holding sulphuric acid baving a
lead coating, while the others are of plain cast iron.
The action of sulphuric acid in contact with crude

i

paraffine oil is to destroy the colouring organic sub- | p:

stances mixed or contained in it. The acid does not
attack the paraffine itself, and it separates from the oil
when allowed to settle by the difference of gravitation.
The caustic soda is wanted for removing any remaining
traces of sulphuric acid, and also for taking out the
carbolic acid contained in the oil. It separates
from the oil, the same as the acid in the settling tanks.
The process of distilling and washing with sulphuric
acid and soda is repeated three times in succession,
and for this purpose the oil is carried through pipes to
a series of large stills or boilers, 8 ft. 6 in. diameter
and 22 ft. in length each, and after each distillation,
pumped back into another mixing apparatus of the
purifying-house, the arrangement being such as to make

placed behind each other in straight lines, as it enters
its different successive stages of refining. Each distil-
lation shows the same results, and affords the same
facilities for separating the li?hter and heavier materials
from each other, and for collecting those of a similar
character. The ultimate products and their relative
proportionate quantities we have already named, and
their properties are too generally known to require
further description.

The separation of the solid paraffine from the heavy
oil contaning it, and the sugsequent purification of
the former, is another important branch of Mr. Young’s
great invention. The machinery and plant for this
process, although in course of construction at Addie-
well Works, is not yet completed, and we refer, there-
fore, to the establisﬁment at Bathgate for the details
connected with this branch. According to the dif-
ferent melting-points of the different varieties of solid
paraffine, to which we have already alluded, the tem-
perature of solidification varies within a very wide
range. Some kinds of heavy oil produce crystalline
flakes of solid paraffine at the atmospheric tempera-
ture; others at a slightly lower temperature ; while
some oils require refrigeration to 10° or 15° Fahr,
below the freezing-point of water, ¢.e. to 20° or 15°
Fahr., before they will allow the dissolved paraffine to
crystallise. Some oil, having parted with part of its
paraffine at a higher temperature, may be made to
yield a further quantity by refrigeration, and conse-
quently the means for cooling the oil artificially have
become of primary importance for the manufacture of

araffine. The most successful refrigerating-machine
Is that invented and patented by Mr. Kirk, who for-
merly was the chief engineer of Mr. Young’s Paraffine-
Works. We, in one of our earliest numbers (see
vol. i. of ENGINEERING, pages 62 and 124), de-
scribed and illustrated Mr. Kirk’s refrigerating ma-
chine, and we now refer to that description for all the
details connected-with this machine. -The machine at
Bathgate works with eminent success, and a new and
much larger machine of the same type is about to be
fitted up at the Addiewell Works. The cold-transmitting

ent which circttlates between the refrigerating ma-
chine and the paraffine oil is salt brine, and the solid
paraffine is collected upon a large revolving table or
disc, cooled by this brine from ielow. In its crude
state, the paraffine forms yellow crystalline scales of
somewhat dirty appearance, and mixed with a quan-
tity of heavy oil adhering to the crystals. The sepa-
ration from the liquid is effected .by mechanical pres-
sure, the mass being first filled in bags and exposed to
a moderate pressure, and afterwaﬁs piled getween
flannel sheets and subjected to the action of a hydraulic
press, which effectually removes all liquid matter from
the solid paraffine. At Addiewell upwards of thirty
hydraulic presses, some made by Messrs. A. and O.
Steven, of Stirling-road, .Glasgow, others by Messrs.
A. Moore and Son, are in course of erection for the
extraction of paraffine. The colouring matter con-
tained in the crystals is removed by repeated dissolu-
tion in naphtha, and subsequent removal of the latter
by pressure. This process is repeated three times,
each successive stage producing a finer solid ‘mass,
which ultimately has a perfectly white colour. A final
treatment is required for removing any traces of
naphtha, which would give an unpleasant smell to the
paraffine. . This removal is effected by melting the
paraffine, and fpassing steam through it. The mecha-
nical action of the steam carries the volatile naphtha
with it out of the liquid mass, and when allowed to
cool the refined parafline presents the aspect of one of
the finest, clearest, and most homogeneous substances
at present known. The principal application of solid
paraffine is the manufacture of candles, and this last
stage of the succession of processes is in full opera-
tion at the Addiewell Works. The machines for
forming or casting candles are of American origin,
and of a very simple and ingenious construction. l?I:le
araffine is run into tl:e candle-moulds in the liquid state,
and removed after solidification by a simple mechanical
movement. The candles are occasionally coloured, care
being taken to select combustible colouring substances,
such as aniline dyes, in order to prevent the formation
of ashes due to the incombustible mineral colours. Some
of the oil squeezed out of the solid crystals of paraffine
has for a long time past been considered as a refuse,
it being too thick to be used as lubricating oil, and still
incapable of yielding any more crystallised paraffine.
Mr. James Young, jun., the son of the founder of the
paraffine industry, has succeeded in utilising the mate-
rial by a process patented some two yearsago. It con-
sists in distilling the heavy oil under pressure, and the
result is the conversion of this matemf into lubricating

ture and degree of pressure maintained. The pres-
sures now in use vary from 1 to 14 atmospheres.
Paraffine industry has, since 1850, become one of
the most important sources of wealth and prosperity in
this 66untry and elsewhere. The mineral oil man
ture of this country amounts at this preseat moment
to an annual production of 10,000,000Z. in value, ex.
ceeding, we believe, that of all other chemical manufac-
tures put together. There are many great works in
Scotland, Wales, and in some parts of England
making mineral oils from coal, bituminous shales, and
from natural petroleum ; and large engineering estab-
lishments, like the Kinning Park ou::gry, in Glasgow,
and some others, are exclusively emploxed “in’ making
the plant and machinery required for oil-menufagture.®
Manufacturing districts have come into existense on
formerly uninhabited land, and whol¢ - populations
have grown up dependent upon this new inddstry, and
maintained by it. This whole great sccomplished
fact, due to the talents, the perseverance, and industry
of one man, is a magnificent creation-in itself~=a new
world of labour and prosperity. It will form the
great monument of James Young in time to come,
and it will carry his name down to future generations.

PROPOSED RAILWAY BETWEEN
RANGOON AND CHINA.

AvtHouGH the English Government has now, for
many years past, consolidated its power in the East
Indies, it is a subject of no small amount of astonish-
ment that up to the present time there is no direct
commerce between the British possessions in the East
and the western provinces of China, although their
borders lie within two hundred and fifty miles of each
other. In order to reach those provinces, a detour of
several thousand miles, by sea and river, is needful;
and this, by a direct land communication, would be
reduced to a few hundred miles. Not only would a
railway communication between the British possessions
and China secure immense advantages to both England
and India, but it would give to the Chinese visible
working proofs of the advantages of railways and tele-
graphs, without which they are never likely to adopt
these inventions. Various routes have from time to
time been proposed for effecting such a communication
with China, and, amongst others, one from Upper
Assam, which would prove peculiarly advantageous to
the tea-speculators in that district ; but the subject of
our preseut notice is the project for a line from British
Burmah. Should the hopes of the friends of this en-
terprise ever become realised, there can be no doubt
that Rangoon would then become the most important
and thriving port in the whole of our eastern posses-
sions. It cannot be denied that some substantial
support, in the shape, probably, of a guarantee of
interest on the required capital, would be looked for
from Government, by any parties who might wish to
undertake the construction of such a railway. What
the cost would probably be it is impossible to estimate
in the absence of even any experimental survey of the
entire line. The only objections raised to the under-
taking, so far as we are aware, have been on the
grounds of a fear lest it should lead to political com-
lications with the King of Burmah ; but these, we
eel assured, will not bear much scrutiny, and that they
must fade away into insignificance before the highly
important results, political as well as commercial, that
the construction of such & line would be sure to
secure us.
The construction of a line of railway between Ran-
oon and the district of Yunau, in China, was, we
lieve, first proposed by Captain Sprye, a retired
officer of the fndmn army, some ten or twelve years
0, soon after the annexation of Pegu and Martaban.
e object of the line then proposed was to open up
a commercial communication with the friendly Shan
States lying to the north-east, and through them to
reach the western districts of China. e railway
was to start from the port of Rangoon, and to run
across eastern P ang the Burman Shan State of
Kiang Tung, to Kiang Hun%, on the right bank of
the Meikong, or Upper Kambaja river, near to where
it issues from the Chinese western province of Yunan,
a navigable stream for deep-laden boats; and it is
considered that both India and England could not fail
to benefit very largely from the realisation of this
design. Without taking into account the rich and
well-peopled Shan States, the six most western pro-

* Some very well written accounts of the modern state of
ganﬁne indn(;try “l]m Soaotb::;g:o by Mr. Jt‘i}ln Ma a'nf.&s"
ave appearéd in t orning ve,
we are &formed, been transferred to the columns of other pub-

lications without acknowledgment of the source.
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vinces of China, which it is proposed to open, contain
an area of 551,773 square miles, with a population of
98,651,778, and 428 cities. The two most western
of these provinces, and consequently those nearest
to British Burmah, viz., Yunan and Szecheuun, alone
contain more than 38,000,000 of people, and.aze
known to yield, with numerous other valuable.pro-4
ducts, gold, silver, mercury, cinnabar, verailion, cop-
er, iron, and coal; tea and silk; wool and goats’
]l:a.ir ; sables and other furs; wheat, rice, and millet ;
rhubarb and other valuable drugs; indigo” and other
dies ; inscct-wax, bees’-wax, the tallow and oil trees,
and petroleum; honey, einnamon, lemons, oranges,
and pomegranates; variegated marbles of great
beauty ; horses and mules; skins and hides; the
ss-cloth, or rheea plant, jute, and other textile
m: products which it would be but nafural to con-
sider would be provided in any quantities, pocessary to-
pay for British and Indian goods, suited. both to the
people of the north and the south, to whom the
Chinese traders would actively convey them. With
regard to the disposition of the people to deal with us,
it appears from the report made by Captain McLeod,
sssistant commissioner, at Moulmein, to the Govern-
ment of India, of his mission in 1836-37, to the Bur-
man Shan States of Kian Tung and Kian Hung and the
west of China, that the ruling princes of the two Shan
States, their ministers, chiefs, and people, received
him with the mest marked cordiality and rejoicing,
gave their ready concurrence to the opening of a com-
mercial way from the British Burman frontier to
China across their states, and even through their
capitals, proffered every facility and assistance that
they and their people could vender to the work, pro-
mised that British merchants should pass to and fro
through their territorics free of transit duty, and de-
clared that everything their countrics produced should
be at the disposal of our merchants—excepting only
women and children for sale into slavery, for which
purpose they are sometimes carried off bﬁ Siamese
marauders. Subsequent inquirics have further shown
that the rulers of these Burmese Shan States are fully
alive to the importance of a dependence on the British
Indian Government, which they would f;reatly prefer
to their present subjection to the king of Ava.

For more than ten years the proposition has been
urged by Captain Sprye, and his son, now deceased,
upon the Ingia.n and home Governments, and the sub-
ject has since been ably taken up by Captain J. M.
JWilliams, of the Bengal Staff Corps. From 1861 to

on the north-east. Two routes were examined by the
surveying party—one by Shoaygyeen, crossing the
watershed on the Thekay-doung range to the east of
Shoaygyeen ; the other passing south through Kyketo,
and entering the-Beeling valley a little to the north of
the: town of that name, but instead of crossing the
bills .of the- Sittang- watershed, passing round their
base. These two routes coidcide from Rangoon to
Pegu, and also from the 166th mile on the ?Beeling
river northwards to the Pah Choung.

After leaving Pegu, the first obstacle to be en-
countered is the Pegu river, 300ft. broad, which
might be bridged without difficulty. The passage
thence across the Pegu plains is easy, and an-embank-
ment of from 24ft. to 3 t{' isall that would be required.
From Pegu the Shoaygyeen route takes the direction
ofhoaygyeen, and near that place crosses the Sittang
river, which is about 1040 ft. broad. From the east
of this river the route passes through a fairli easy
country for twenty miles, when it nears the Thekay-
doung range, which is the watershed of the Sittang.
This offers a difficult obstacle ; but, having crossed the
range, the route descends into the Beeling valley,
where it joins the alternative or Beeling route.

The Beeling route, after leaving Pegu, takes the
direction of §itmng, crosses the river, at that point
1520 ft. broad, near that town, and thence passes by
Kyketo into the Beeling valley a little north of the
town. By following this course, the Beeling route,
though about ten mﬁcs longer than that by Shoaygyeen,
avoids the high watershed on the Thekay-doung.
Beeling the route passes alongside the river, finally
joining the Shoaygyeen route, as before mentioned. To
reach that point with the fewest engineering difficulties
the river must be crossed twice in order to avoid spurs
which come down to its edge; but as in this neigh-
bourhood it is only about 300 ft. broad, bridges would
not be a serious expense.

From the point of junction, the common route passes
through an easy country to the Beeling watershed,
crosses this and passes up the Youzaleen valley on the
right bank of the river; at a point about 12 miles
above Paphoon, the route ctosses it and approaches
the Youzaleen watershed. This, with the country
between it and the Pah Choung (the British frontier),
are the serious difficulties which have to be encoun-
tered, necessitating under favourable circumstances an
ascent by a gradient of about 1 in 30; but unless the
eastern spur of the mountain range were made use of,
it would be little less steep than 1 in 17.

1865 no less than twenty-six memorials in favour of
the proposition, and praying for a
country, were addressed by the princi
commerce in this country to the r
day. But Sir Charles Wood, at_that
of State for India, co-operating with tl
always discouraged the enterprise, an
ceived were all of an unsatisfactory Cuuiaw
the accession of Lord Derby to power, the
of Commerce of Yorkshire and Lancashire
a fresh series of memorials to the new preuwner un wie
subject. These were eleven in number, making thirty-
seven in all. Upon receipt of the earliest of them,
the Cabinet took the question into consideration, and
the result was a despatch from Lord Cranborne to the
Viceroy of India, dated 29th September, 1866, direct-
ing that a survey of the line should be effected. On
the 8th December following, Sir John Lawrence
answered the despatch, objecting to the survey; where-
upon Lord Cranﬁorne, onthe 7th February last, ad-
dressed a rejoinder to the viceroy, disposing of his ex-
cellency’s opinions, and repeating the order that the
survey should be made ; and Sir John Lawrence had,
accordingly, no alternative but to order a surveying
party to be formed, and its direction was given to
Captain J. M. Williams, A.1.C.E., and Captain C. H.
Luard, R.E. By this time a good part of the dry
season had been lost, and even then the surveying
y were not adequately equipped. Their operations,
owever, up to the setting in of the rains in Julf,
when the party had to return to Burmah, were high
favourable, the first two hundred and fifty miles having
been surveyed with most satisfactory results.
The country from Rangoon to the Sittang Tiver is
practically level, and is drained hy numerous small
creeks which fall into the Pegu and Sittang rivers.
East of the Sittang, hills, which are extensions of the
Himalaya range, reach southwards, almost as far as the
town of Beeling; what level ground there is bein
confined to the immediate neighbourhood of rivers au
the larger streams. The hills, running north and
south, form the watersheds of the Sittang, Beeling,
Yousaleen, and Salween rivers, the three rivers first

mentioned, and their watersheds must be crossed by | g,

The Shoaveveen rante. thomeh the shaorter iz more

1§ recenuy statea 1l oune ol e nome inalan

that orders had been sent out for a suspension

survey ; but, since that statement appeared, a
telegram from India, in the Zimes newspaper, an-
nounced that orders had been given for its continuance.
Whichever may be the correct representation of the
present state of affairs with reference to this highly in-
teresting survey, it is to be hoped that no short-sighted
policy or mistaken political views may arise to put a
stop to a work, scarcely yet commenced, which met.
witY] such continued opposition before it was permi:
ted to be undertaken. o

1
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MUSEUM OF FIREARMS.

A MUSRUM for the permanent cxhibition of all varietics of
firearms and their acoessories has just been established adjoin-
ing the Rye-lane Railway-station, Peckham. The. museum
has been established for the purpose of showing, frce of
charge, specimens of every known ]princi le and system
applied to guns, rifles, carbines, pistols, and all other swmall
arms; also samples of all explosive compounds, projectiles,
cartridges, cartridge-cases, cartridge-machines, wadding, &c.,
&c., with the accessories, implements, and tackle usod there-
with ; also models and illustrations of the various contrivances
for the successful breeding and rearing of game, vermin-traps,
and poaching preventives ; in short, no will be omitted
that can possibly interest the shooter. A shooting range is
attached to the muscum, for the trial of small-arms, new or
improved explosives, projectiles, &c., &c., provided with in-
struments and appliances for correctly and scientificall
ascertaining their relative and comparative merit as rega
velocity, penetration, pattern, recoil, and other important

elements necessary to the perfection of really and
efficient weaﬁns. The library will contain the ﬁnnm.pal
standard wor| e game

on firearms, ox‘rlosivee, projectiles, t

laws, the theory, science, and practice of shooting; dog-
breaking ; the breeding and rearing of game ; also the speci-
fications of patents for firearms, and copies of those journals
which more cspecially devote their m to these subjects.
ks are_kept in which are records particulars of all

any route taking a direct line to the British frontier

estates and shooting-quarters to sell or let; dogs, game, and

rom.

" | treatinent in the lectures, which will begin on the 4t

—— ———
other shooting property for sale; gameki and watch
wanting situations; also the pedi of celebrated shooting-
dogs. e institution will further collect, for the use of sub-
scribers, information on all new and improved principles,
proceaseeh ce, and i:n:lwl;igm Whioctl‘l ﬂl::ve reference to firearms ;
on the bearing influence elaws; the prespects
ofthe.shooﬁngmandallldndr;‘:lmmdm Lo

It is further intended, so soon as the opinion of the: sup-
goru*rs of the museum shall have been obtained, to form and

evelop an association for the more effectual suppression of
poaching, illicit traffic in , and similar evils. It is felt
that a united and pow association, under the munage-
ment of & central and per t institution—whose special
business it is to watch the interests of its subseribors, to re-
ceive and circulate information, undertake Ppresccutions, and
endeavour to 'unE:ove, as well as apply, existing laws—will
be much more likely to secure the objects proposed than any
local or temporary socicty. -

The subscription is one guinea per annum, which will
entitle the subscriber, 1st, to have free admission at all times,
when open, to the museum, shooting range, and .library;
2nd, to be entitled to the advice and assistance of the insti-
tution on matters coml}:atib]e with the objects for which it is
cstablished ; 3rd, to have the opportunity of using the
registers as & medium for the obtaining and transfer of all
descriptions of shooting pro] , free of charge; 4th, to
have their small-arms testecfe and certified, free of charge;
6th, to be informed of all important improvements and other
matters interesting to the sportaman. e believe that this
museum is likely to meet with extensive support.

LECTURES UPON CIVIL ENGINEERING.

‘WE observe that Professor Fleeming Jenkin is about to
begin his second course of lectures at University College,
Gower-street, on the 4th of December.

During the past two years, at University College, Gower-
street, Professor Pole, who occupied the chair oge Civil En-
gineering, had formed no class, and there scemed some danger
of the total extinction of one of the attempts made to give a
public technical education to engineering students. We
therefore observe with pleasure that Mr. ming Jenkin,
who lately accepted the chair vacated by Professor Pole, has
delivered one course of lectures, and now announces a second
course (on “locomotives”), having, we understand, met with
some encouragement by a fair attendance at his first course
of lectures on “ bridges.”

Lectures on general engineering can hardly be made very
instructive unless they are either extremely numerous or are
sup(l)lemented by very hard reading on the part of the
students. It is difficult to say where cngincering, as a study,
begins and ends. The duty of the engineer is to apply to
gractical problems the theoretical information which he gains

y the study of mathematics, physics, chemistry, and geo-
logy. To do this he requires a partial acquaintance with the
properties of materials which can only be gained by experi-
ence, such as a very lucky pupil may sometimes get in an
engineer'’s office or In a workshop. Most men begin to gain
this experience when first put 1n charge of work. No in-
struction can ever supersede the necessity for this experience ;
but lectures may at least show how the various principles
and results of the science are applied by the practical en-
gineer. They can show the student what he has to learn,
and can draw his attention to the works already executed in
which the application of those principles is best exemplified.
This, in the prospectus issued by Professor Jenkin, is the
pro which he puts forw

is plan of subdividing his whole course will probably be
found convenient. Instead of a connected course of fifty or
sixty lectures, in which a large number of subjects are handled
in & somewhat cursory manner, he takes some limited subject,
such as ‘“bridges,” for civil engincering, or locomotives”
for mechanical engincering. - On each subject he proposes to
deliver about ten lectures, in the course of which he will be
able to treat the various subdivisions of his subject with some
complet: ; for inst , any student, who had reall
understood and could apply the printed notes given him wit
the ten lectures on bridges, would have a fair knowledge of
-how taloulation was ':lppliod.w bridge work; and of- thoiind
of experience it would be necessary for. Liyn . to gequire by

obscrvation. : .

The prospectus for ““ locomotives” promiscs equally complete
of
December. The subdivision of the lectures into short sets
will also bo convenient for engineers’ pupils from outside the
university, who may choose those syhjecty which specially in-
terest them without paying high fees for a long course.

If, however, University College 3§ to cducate engineers, it
must add considerably to its ly programme. e under-
stand that the governing bogy has sanctioned the establish-
ment of a drawing class, in which mechanical draughting
may be taught. :

A good workshop, such as King’s College possesses, and
perhaps a class of applied mechanics, are required in addition
to the teaching now given. The class of surveying and level-
ling must also become a reaiity. Profossor Jenkin is, no
doubt, aware of these deficiencies, and we hope may be able
to remove them. .

Further information as to Professor Jenkin’s course will
be found in our advertising columns. -,

>
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ANCixNE OkpNizcz—The Ay

took two lnzfle Armstrong gups to be sent thence to
the Dardanelles to bo exchang ient and very large
n of great historical interest at elles, which will

u

gc taken home by the Terrible as g euriosity. This monster
weighs from 12 to 16 tons, is 12ft long, and 30in. to

36in. in exterior diameter. It was one of the pieces of

ordnance used in the memorable siege of Constantinople b

Mahomet I in 1463, and has been presented to the lgntmﬂ

Government by the Sultan.




466

ENGINEERING, .

ANVIL BLOCK (Wewnur, 210 Tons) AT THE BOLTON IRON AND

» 15 20

28

SCALE Y06 FULL SIZE.

T,
weighir B a0
and the - of that weiy

in theann . e.ng-mnnﬁs. is pro.
largest single casting which has eve
been made. This block belongs to a st
hammer used at the Bolton Iron and Ste.
Company’s works at Bolton, for hammer-
ing steel ingots, the hammer, which was
made by Messrs. Nasmyth, Wilson, and
Co., having a 25-ton head, falling 9 ft.
The foundations for the hammer standards
are shown in our engravings, which com-
prise a longitudinal section, transverse sec-
tion, and plan. The block, the shape of
which is All:own by the ﬁEurea, is a casting
12}. square on the base by 11 ft. 8in. high,
and it was cast at a horizontal distance of
16ft. from its g{:sent site, in an in-
verted position. e casting was made by
the aid of two of Ireland's po,tentucludlﬁ)rohl,
and the operation was conducted the
direction of Mr. J. Ireland, who has great
experience in this class of work.

The two cupolas used at Bolton had
wrought-iron casings 7 ft. in diameter and
22 ft. high ; and the clmrﬂng doors were
16ft. above the ground level. The fur-
naces, when bricked up, were 3ft. 8in. in
diameter across the tuyeres, widened out
below to 5ft. 8in.,, and above to 6ft.
There were twelve tuyeres in each furnace
—four at the bottom, each 8in. in dia-
meter, and eight upper ones, each 3in. in
diameter. blast was supplied from

Bessemer

the blo -engines used for
Pprocess, nns it was conducted to the fur-

naces through cast-iron pipes 16in. in
diameter. pressure at the furnaces
wnlsnequnl to a water column 1:]::. high.
commencing operations,
consisted of w%p& metal to sm
coke ; and for the first fifty charges, from
8 cwt. to 4 cwt. of scrap Bessemer steel
were put in along with each charge, in
addition to the above-mentioned weight of
iron. In the afternoon the proportion of
coke in the charges was reduced to 24 cwt.
forthenme'er:iihcofmehl. The two
furnaces were filled with melted iron
up to the level of tuyeres before the first
tap was made, and ughout the opera-
tions the iron was allowed to accumulate
in the same manner before being let out.
There were runners from the furnaces to
the side of the mould, where a perpendi-
cular gate was formed down to one of the
two trunnions, which were cast on the
block, as shown in the engravings. The
use of these trunnions will be explained
presently. : The metal thus ran into the
mould ugh the trunnion ; and all the
metal was run in in this way, and none
over the top. The effect of this method of
proceeding was that each fresh lot of
metal that was run in after the mould had
beelllxe‘ililled&gowtl:m&l:veloftho trunnions
welled u; ug| ¢ previously poured,
a.ndthsl:rlmle mass “P; thus k’ell)?in 3
molten state until the mould was full.
The cuhﬁ was a perfectly successful one.
The total time oocupied in malt:mq was
104 hours, but from this time must be deducted two hours c!unngh;vhlch the men empl
in charging the furnaces were taking refreshments, and during which the blast was shut off.
The time actually occupied in melting the required ‘quantity of iron was thus but 8§ hours.
The mould was built up of brickwork, lined with loam, and we believe that nodn.nm
laced at the bottom of the Id to break the force of the falling iron, as from the
Bei.ng led in at the trunnion, it only fell about 4ft. A large quantity of charcoal was, how-
ever, put into the mould before pouring the metal, and this floated on the latter, and kept it
from chilling. The brickwork of the mould was not removed for a month after the casting
was made, although the sand was dug from around it the week after the metal had been

run. - X

As we have said, the block was cast bottom upwards; and after the mould had been”re-
moved, and the Yy leared, brick walls and bearers were built up under the
trunnions already mentionez.::d the casting was then turned over on these trunmions, so
that it hung bottom downwards. The trunnions are each 1 ft. 8in. in diameter by 3 ft. long,
and they are situated at a distance of 7 ft. 4in. (measured to their centres) from the base of
thebloc{.no that when the latter was in the inverted position in which it was cast, there
was a t preponderating weight above them. After being turned the tr‘x.ﬁht Way up,
powerful jacks were brought to bear on the block, and it was moved horizontally 16 f. into
1ts present position, where it is bedded in a thick layer of te and a t made of
iron borings and sal ammoniac. The arrangement of the foundations will be seen by our
engravings, which have been prepared from a working tracing, for which we are indebted to
the Bolton Iron and Steel Company. .

ENcINEERS POR INDIA.—In addition to the forty young engineers lately sent
out by the Indian Government, thirty more are to be sent out for temporary ser-
vice. This is substantially what we announced, upon authority, would be done,
in an article “ Work to be Done,” in ExcINEERING, of October 11th last. There
isno part of the world where the demand for properly qualified engineers is just
now as great as in India.

UNDERGROUND RalLwaY IN NEw York.—Much attention has for a long time
been given to the subject of an underground railway under Broadway, New York.
Mr. 'lg.lMarr Johnson, who lately went to America for the benefit of his health,
is now in that city, and we shall not be surprised to learn that his large expe-
rience jn the construction of such works is being utilised there.
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EXPERIMENTS ON THE “FATIGUE” OF BESSEMER STEEL.

WHILE a very few professioral men and men “in
the trade” in this country are trying to discuss the
relative merits of Bessemer stccl and of wrought iron
in the spirit of a party contest, and while a so-called
scientific paper is advising the profession to wait for
a quarter of a century or a Little longer in order to sec
whether the hundreds of miles of new steel rails now
laid down will not be subject to spontaneous internal
diseases, or attacks of worms, brought about by age,
for “no one can exactly say what changes may be
“ wrought in the nature of a rail,”” our neighbours on
the Continent are paticntly and steadily pushing on
their careful experiments and truly scientific investi-
gations of the properties of metals with that earnest
spirit of abstract and precise inquiry which we have
so recently learnt to respect and now find somewhat
difficult to imitate.

The fatigue of mefals, or the destruction of their
cohesive power by a repetition of applied strains, is one
of the subjects which have received attention only at a
comparatively recent date. Mr. Fairbairn, we belicve,
was the first authority who drew attention to the
differcnce hetween the power of resistance of an iron
girder or beam toa simple strain and to the repeated
application and removal of a load. Since then,
numerous expcriments upon the fatigue of iron, and
most particularly of steel, have been made on the Conti-
nent, and have shown scme unexpected yet remark-
ably uniform results capable of being reduced to very
simple and concordant laws. We have given accounts
of some of these experiments made by M. Wahler, the
chief engineer of t?le railwvay works of the Silesian
State Railway in Prussia, on page 160 of the present
volume. We have recorded that M. Wohier has
alternately bent and released bars of steel under loads
closely approaching their elastic limits up to some
twenty million times, and that fiactures of such bars
were exhibited at Paris showing no trace of an altera-
tion of the grain from the original. Similar results have
been obtained in the laboratory of M. Krupp’s works
at Essen, and we expect at some future tine to re-
cord some of them. M. Knut Styffe, the cele-
brated director of the School of Mines in Stockholm,
has also made and published experimental researches
on the bebaviour ol cast steel and iron within their
elastic limits, and under strains producing permanent
sets. And last, but not least, M. Josef v. Stummer-
Traunfels, the intelligent engincer of the Northern
Railway of Austria, has madc some very extensive
trials with Bessemer stcel axles, the results of which
he has communicated to the Society of Engineers in
Vienna, and of which we now give an account from
the author’s own manuscript and sketches.

M. Stummer wus called upon totest the qualities of
Bessemer steel axles with a view to their introduction

into the rolling stock of his railway, instead of iron. His | M. Stummer was thercby led to the construction of

experiments were all made with full-size carriage axles

diagrams recording the outline of each fractured picce

of equal form and dimensions, but of different kinds | from careful measurements of all characteristic pro-

and qualities of materials; each axle was 6 ft. 84 in.
Austrian total length, and 42 in. Austrian (1 Austrian

each end were 64 in. long, and turned down to 3} in. in
diameter. The mode of testing was the same as in
general practice, viz., a weight falling from a measured
height upon the centre of the axle, the latter being
supported on cast-iron blocks at a measured distance
from each other. But M. Stummer did not confine
himself to record the weight and number of blows by
which cach axle was fractured, as is most frequentl

done; he proceeded cautiously, commenced wit

lighter blows, and measured the effect produced by each
in succession. He succeeded in bending most of the
axlesto aconsiderable extent, and afterwards straighten-
ing them again by blows in the opposite direction ; and
the results%xe obtained by recorgmg the effect of each
single blow give a very clear insight into the cha-
racter and behaviour of stecl under different and
repeated strains which exceed its elastic limits. The
weights of rams used by M. Stummer were 653 Ib.
(German Zollpfund=1.0312 lbs. English) and 612 Ib. ;
the distance between the supports was 3 ft. 3 in., and
occasionally 5 ft. 2 in. Each axle was tested in the
finished state, with its bearings properly turned in the
lathe. The blows were first applied to the centre of the
axle, and after complete fracture each bearing was tested
separately, so that every axle was ultimately fractured
at three points. The axles having been supplied by
numerous manufacturers as samples for testing with a
view to obtain contracts from the railway company,
the number of tests made was very large, and the re-
sults aretherefore all the more instructive. As a general
result, M. Stummer found Bessemer steel axles to
show, as nearly as possible, double the cohesive
strength, in every sense, as compared with the best
Styrian and British wrought iron; viz., the same
weight falling from the same height produced only one-
half of the deflection on the steel-axle ; and {o obtain
the same deflection as with iron, the number of foot-
pounds cxerted by the falling weight had to be
doubled. The effect of blows previously sustained
was not, as expected, a reduction of resisting power,
but, on the contrary, an increase. This latter took
place at the expense of ductility, but within very
narrow limits. A blow of about 30,000 foot-pounds
applied to a new axle at once caused immediate frac-
ture, while repeated blows, gradually increasing in
force, could be applied up to a higher limit without
producing the same effect. The form of the fractures,
although apparently irregular, Froved, upon closer
comparison, to be of a remarkably uniform character.

jections and cavities. We reproduce, in Figs. 1, 2, 3,

! 4, and 5, some of the most instructive diagrams, show-
inch=1.037 in. English) in diameter ; the bearings at |

ing fractures of Bessemer steel axles of different
degrees of hardness, the arrows indicating the direc-
tion of the blows. Fig. 1 is the softest steel made
from Carinthian charcoal iron at the Bessemer Stecl
Works at Heft, in a Swedish converter; Fig. 2, a
harder specimen from the same works; Fig. 3, Besse-
mer steel, of a medium degree of hardness, made at
Baron Rothschild’s Iron Works at Witkowitz, in
Austria; TFig. 4, a hard, and Fig. 5, an excessively
hard and brittle Bessemer steel axle from the last-
named works. The diagrams represent vertical sec-
tions through the centre line of the hearings broken
through, as shown in Fig. 6; but the figure of the
irregular line of fracture remains the same all across
the width of cross section, so that cach point in
reality rcpresents a straight linc all across the frac-
tured surface, as indicated in Fig. 7. The carbon |
contenfs were not ascertained by analysis; but from
what we have seen of fractured specimens of Bessemer
steel, we are almost tempted to put them down as
somewhere about .2, .3, .6, .7, and 1.1 per cent. rc-
spectively.

A remarkable difference will be observed between
the lines of fracture of the softer and harder kinds of
steel. The point marked in each figure appears to
separate the fibres in tension from those in compression,
and represents, therefore, the neutral fibre. The
position of this point lies nearest to the upper surface,
or “top flange”—if we keep to the nomenclature
adopted for the elements of a girder—in the hardest
specimen of steel, and it descends gradually towards
1Re lower line, or  hottom flange,” the softer the steel
is made. This indicates a varying rate or proportion
between tensile and compressive strength of steel of
different degrees of hardness, an important point, to
which attention has been already called in one of the
papers readat the recent meeting of the British Associa-
tion in Dundee (vide ENGINEERING, present volume,
page 238). The more or less irregular parts of the line of
fracture at the upper end, marked a, in Figs. 1 and 2, is
due to a primary crack or fracture ensuing at the com-
pressed side before the final rupture of the whole takes
place. These cracks are gencrally more prominent in
the softer specimens, since the great ductility of the
material affords a wide range for the elongation of the
fibres in tension, exceedivg the compressibility of the
opposite fibres ; but the iarder specimens also show
clear indications of the existence of such primary
cracks. On the opposite side, i.e., through the fibres
under extreme tension, similar cracks are visible only
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occasionally, and only with the softest kinds of steel;
the harder specimens generally break right across,
without a previous warning by primary cracks. There
is another peculiarity about these lines of fracture, viz.,
the soft specimens show the opposite curves towards
the point z, or neutral fibre. Taking this point as the
deepest, the two more or less irregular curves which
meet there are concave towards it in the soft steel
axles, and convex in the hard specimens. This may
be very clearly seen by comparing Fig. 2 with Fig. 4.
M. Stununer hasconfined himself to recordingthisobser-
vation, which he has made in very numerous instances,
and he has not ventured upon an attempt to explain
this certainly not accidental coincidence. M. Stummer
has also noticed the fact more fully brought to light
by M. Wahler’s experiments, that the sudden changes
of section or, in fact, all sharp corners in the
outer form of the articles produce points of weak-
ness: he has even observed the ecffects of the
impression of trade-marks or names, which were
stamped into the axles to a somewhat greater depth
than usual, and which caused fracture of the axles at
that particular spot. A somewhat similar observation,
with regard to steel stay-bolts, induced M. Stummer
to cut the threads off the projecting ends of steel stay-
bolts used in the construction of Bessemer steel boilers
for the locomotives of the Northern Railway, in order
to avoid their cracking when rivetted over. We gave
an account of this cminently successful expedient
on page 66 of vol. iii. In order to compare the re-
lative value of steel and iron axles with regard to their
capability of resisting fatigue, M. Stummer had re-
course to a graphical record of all those data which
have a direct connexion with the work of extension
and contraction within the elastic limits of the different
materials.  For this purpose he started with the hy-
pothesis that the permanent sct obscrved under strains
not very much exceeding the elastic limit would be
very nearly in proportion to the number of foot-pounds
or the mechanical work expended in producing the
permanent set. 7This assumption has been since then
proved to be correct by the experiments of M. Styffe, at
Stockholm, and has therefore ceased to be merely hy-

othetical. M. Stummer has furnished us with some of

is graphical records, which we have regroduced in Figs.
8,9,10, and11. The work of 10,000 foot-pounds is
represented as the unit of the scale according to which
the datum line is divided ; the work of each blow, hav-
ing been taken singly, is added to the work previously
done, and the corresponding total deflexion is marked
as the height of the vertical in Austrian inches and
twelfths of an inch. TFig. 8 represents the behaviour
of a Bessemer steel axle of very soft character, struck
in the middle, and supported at a distance of 5 ft. 2 in.
between the blocks. ~It was bent to a total deflexion
of 8% in. by six successive blows, after which it was
turned and bent straight by eight further blows of
gradually increasing power. It arrived at the straight
shape after having had 350,000 foot-pounds of worl
expended upon changes of its molecular arrangement.
The axle was bent a second time to the same total
deflexion of 8g;in., taking seven blows for this
and seven more for being bent straight a
second time. The third deflexion went to 8{g%in.,
again requiring an increased force of blows, nine in
number, and it broke upon being bent back the third
time, having stood the effect of more than 1,000,000
foot-pounds, applied to the alteration of its molecular
arrangement.  The lines which connect the tops of the
verticals in this diagram are straight, or nearly so,
proving the proportionality of the deflection to the
work expended ; and the first line, A B, does not pass
through zero, or X on the datum line, but crosses the
latter at the point, A, the distance, X A, represents
the elastic limit, or rather the work required for arriv-
ing at the first trace of a permanent sct. The angle
between the line, A B, and the vertical is a direct
measure of what we call hardness of stcel, or if we
take its counterpart, i.c., the angle between the line
A B and the datum line, we may call that a measure
of softness. The greater this angle, the softer is the
material. Comparing Tig. 8 with Figs. 11 and 12,
the diagrams of the behaviour of iron axles from Witt-
kowitz Works, we find the angles much greater in the
iron; still this softer material has not.withstood one-
half the amount of work before fracture eusued, in one
case with 500,000 foot-pounds, in the other with
350,000. Fig. 11 is a hollow axle, obtained in the
year 1856 from the Patent Axletree Company, of Wed-
nesbury : it gave similar, only less regular, results than
the solid iron axles. To return to- the diagram,
Fig. 8, it will be seen that the angle of softness is
decreasing at every successive operation: it is 31° at
the outset, falls to 254° afier the first bending and
straightening, falls to 243°and to 233° after the second

k [of the water-shed between that stream and Lake

and third deflections. At the same time the work re- !

quired to produce the first deflection up to 8¢y in. is
not quite 150,000 foot-pounds ; for effecting the second
deflection of the same extent the axle required more
than 200,000; and when bent the third time this axle
took somewhere about 250,000 foot-pounds for a
deflection of 8¢y in. This shows very clearly that, b
repeated strains, exceeding the elastic limits, the strengt
of Bessemer steel is gradually increasing at the ex-
pense of its softness or alleability, but the changes
are extremely gradual and within very narrow limits.
Similar changes take place in the softest iron, as may
be scen from the Figs. 9, 10, and 11, only the decrease
of malleability is quicker and less regular than in the
case of Bessemer steel. The inferior material, iron,
independent of its smaller power of endurance, is for
this reason of a more treacherous character, since its
changes are always quicker, and very frequently more
irregular, than those of Bessemer steel. q\V ¢ consider
M. Stummer’s experiments, and his ingenious mode
of recording them, worthy of the most gencral atten-
tion and of imitation in this country. Let those
who know no better boast of their ignorance, and make
a batefaced acknowledzment of their own want of
scientific knowledge a point of argument in profes-
sional maiters. They cannot arrest the progress of
the truly scientific and well-educated men in our pro-
fession, and their prejudiced protestations serve only
as marks to show how far they are already behind.

ENTRANCES TO ABYSSINIA.

WE have recently seen a préeis of all available in-
formation regarding the several entrances to and routes
in Abyssinia, drawn up by Captain R. G. Kennedy,
from information on the subject ohtained by Mr.
Wynne, Coloncl Merewcther, and the further details
contained in the works of Beke, Bruce, and Salt.

From this memorandum it would appear that there
are in all five routes {rom the coast to Debra Tahor,
viz.,, from Mussowah, Aunesley Bay, Amphilla Bay,
Ldd, and Tajoura, which are as follows :

Route 1.—Mussowah, a part about 460 niles fromn
Aden, possesses a good harbour and anchorage, and
there would appear to be no difficulty about water or
forage. Almost immediately after leaving Mussowah,
the steep ascent of the range of mountains which
forms the water-shed of the Mediterranean commences,
but directly the summit of this range has been attained
the whole country gradually slopes away towards
Debra Tabor. A route suggested by Colonel Mere-
wether, vid Keaquor, is considerably easier than any
other hitherto tried, and thence to Goota Felassee,
Adowa, Autalo, and Sokota the road is comparatively
easy, and through countries whose inhabitants might
possibly side with us. Mussowah to Sokota may he
reckoned from twelve to fourteen days’ mareh. After
crossing the Takazzay, the route rises to the surface

Tzana, then crosses and recrosses the Tekken until
Eburat is reached, when it takes a turn due south
and renches Debra Tabor. From Sokota to Debra
Tabor may be counted as twelve or fourteen days.
There are numerous ascents and descents along this
part of the route, and water is not plentiful. The
numerous reasons lor preferring this route to all others
are thus stated in Mr. Wynne’s memorandum :

1. It is the route adopted by the commerce of the
country.

2. Tt is known throughout to one European ; in parts,
to several. :

3. Asfaras Antalo, the inhabitants might be counted
on as allies.

4. By this route the ultimate destination of the
force need not be determined upon until its arrival at
Sokota.

Route 2.—The head of Annesley Bay, where the town
of Zulla is situated, is distant from Aden by sca about
460 miles, or the same distance as Mussowah. The
anchorage is good, and the expedition might be pushed
to the very head of the bay. The road at the com-
mencement of the route is very steep, but after reach-
ing Halai it becomes much better. There are but few
villages of any importance until elose to Dixan, at the
end of the sixth days’ march. ¥rom Dixan to Adowa
the route is simpler and more open ; thence to Debra
Tabor as in Route 1.

Route 3.—Amphiila Bay is dislant from Aden by sea
340 miles. The harbour and anchorage are good, there
is but little pasturage, and the wells for water are
situated at a considerable distauce (6 miles) from the
landing-place. The thermometer averaged in December
78°. The road to Antalo is described as hilly for the
flirst. two days ; on the third day came upon wells, and

————
reached Mount Senafe, which is exceedingly steep;
sixth, passed through a beautiful country, and on the
eight arrived at Antalo ; thence to Debra Tabor as iy
Route 1. .

Route 4—Edd is distant from Aden by sea 260
miles, The anchorage is bad, and the roadstead open
and dangerous, especially when there is a southerly
wind. The village is small, and grain and supplies of
all kinds are scarce, as is also water. Colonel Mere.
wether, in his reports, mentions Edd as one of the
points from which an expedition might start, and draws
attention to the possibility of its proceeding direct to
Autalo, en route for Debra Tabor, crossing the salt
desert in its line. Were this possible, it would be one
of the shortest routes to the capital, and, once arrived
at Antalo, the march to Debra Tabor would be identical
with Route No. 1 from that point. But Salt, in his
work, speaks of the road from Edd to Antalo as im-
practicable, and appcars to have considered the only
practicable route to have been vig Madir, at the head
of Amphilla Bay. This, of course, would at once con-
demn this route. On the whole, it appear that little is
known regarding this route, cxcept that the landing-
place and harbour are bad, and supplies of all kinds
scarce, which in themselves would be almost sufficient
grounds for its abandonment.

Route 5.—Tajoura, a town situated on the northern
shore of a bay “of the same name, is distaut from
Aden 160 miles, and lies outside the Straits of Babel
Mandel. The distance from Tajoura to Debra Tabor
is about 350 miles ; but were an expedition landed at
the head of the bay, instead of at. the town of T'ajour,
30 miles or more would be saved in the land journey.
The road passes through or near the towns o(J Aurra.
Dowe and Magdala, at which latter place the captives
areconlined. Doweis distant from Tajoura sixteendays’
quick or thirty days’ slow (caravan) travelling, or, as
it appears from measurement on the map, about 200
miles, and lies 50 miles cast of Magdala, which place
would therefore he 250 miles from Tajoura. Dowe
lies on the edge of the highlands. Although this ronte
has certainly been travelled, but little is known about
it, save that, as its course lies through the lowlands, it is
intensely hot ; water is very scarcc, and what there is
is brackish. From Magdala to Debra Tabor is about
100 miles. Theodore is making a wilitary road, and
balfway, in an cxtensive plain, has founded a large
camp or capital, at a place called Zebit. Between
Zehit and Debra Tabor this road crosses the pass
“ Infat-Mawatsi,” or “Gate of the Winds,” at an
elevation of 10,000 or 11,000 ft. above the level of
the sea.

A West INDIA HURRICANE—An eye-witness of the havoe
coused by the late hurricane at St. Thomas says: *The
wharfs which used to line the shore were gone, and every
street blocked up with broken rafters, zinc roofs, bricks,
boughs of cocoanut palms, houschold furniture, and débris of
every conceivable kind. ITouses even were to be scen stand-
ing erect which had been lifted from their foundations many
yards distant and dropped down into some of the lanes run-
ning scaward out of the mnain street. A dining-room, formin,
the upper story of a wing of the house belon to Mr.J. B.
Cameron, Superintendent of the Royal Mail i‘l:c et Company
at St. Thomas, had been in a similar manner whisked through
the air and carricd into a neighbouring garden ; sin, to
say, on effecting an entrance, the lamps and dceanters in the
room were found to be unbroken. g; one lane were-to be
scen, ‘among tons of broken wood, an anchor, several cart-
wheels, a pm'nofortc, and slabs of marble, which, when the
storm was at its height, had been seen whirling round in the
air like sheets of paper. Windows, though protected by bolts
and hurricanc bars, stout pieces of w several inches
square, had been dashed in, and not a wall but showed marks
of the hail of stones and bricks which had battered it. A
bombarded town could never have presented a worse picture
of ruin and desolation.” o

ARTIFICIAL GRINDSTONES.—The evidence upon which the
following statement is based appeared not long since, and for
thp ﬁmt'tlmc, in ENGINEERING, and we now find it in the
City article of the Times: “A correspondent nnnounces as
an ‘important discovery * that it has latcly been ascertained
that a grindstone manufactured by the Patent Concrete
Stone Company, L_nnitcd, at their works at Greenwich, is
capuble of performing the same amount of work in sirteon
minutes that it takes a grindstone made from the hardest
Yorkshire stone eleven hours to accomplish.”

ARYSSINIA.—On the 29th of October, Colonel Merewether
and his party, returned to Massowah, from reconnoitring
thp country to the southward, after a severe march of 130
miles.  In the country they traversed—now for the first time
visited by Europeans—they found but little water, and that
in wells. In parts the thermomecter ranged at 110°. The
passes were through beds of torrents, with huge massos of
rock on cvery side. The lunding-picr at Zulla, 350 yards
long. was finished, and a great portion of tramway had al-
ready been laid down. We may expect, theretore, to hear of
it having been completed to the foot of the mountains very
shortly. .

Tue East LoxpoN Musevm.—Lord R. Monta has
obtained leave, in the House of Commons, to bri ng 15“ a billg
for the acquisition of a site for this institution, to which

in five hours crossed the salt plain. On the fifth

S0U0L. were voted last session.
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_Ir is now upwards of twelve months since the more
vigorous prosecution of irrigation works was deter-
mined on by the Government of India, but as yet we
are not aware that any very prominent steps have been
taken towards actually carrying that fesolution into
effcct. An explanation for this undoubtedly may be
souﬁ!nt for in the present numerical inefficiency of the
public works establishments throughout India, which
are, we believe, in each presidency, below even their
former established strength. 1t will be remembered
that the number of appointments offered for competi-
tion in July last was altered, after the issue of the
usual advertisement, from twelve to twentyv-five; and
instead of an interval of twelve months being per-
mitted to intervene before the next examination, we
find that the Secretary of State has offered twenty-five
more appointments to be competed for next month.
That examination will commence at the India Office
on Monday week, and we observe from the printed

articulars issued respecting it that testimonials of
mtending candidates will not be received after the
expiration of the present week. Should the full num-
ber of twenty-five qualified candidates be obtained on
that occasion, there can be little doubt that the press-
Ing cxigencies of the scrvice will searcely be adequately
met by such an augmentation to its strength. Irriga-
tion works, if they are to be carried on with anything
like vigour, will require the exclusive services of a
complete and distinct establishment to itself, quite
irrespective of the existing Public Works Department ;
and we hear it stated that, with a vicw o meet this
extra demand, an advertisement will shortly be issucd
from the India Office for the services of mnot less than
thirty more experienced engincers, to be temporarily
engaged at somewhat higher rates of salary than those
given to successful candidates at the usual competitive
examinations.

IMPROVED GABIONS.

By direction of the Secretary of State for War, a committee
of cfficers of the Royul Engineers has been sitting for some time
past at lhg Roy.nl Engineer establishment, Chatham, for the
purpose of investigating and reporting upon the merits of various
descriptions of gabions submitted to the Government for general
use in the service for field-fortification. During the competitive
trials, which were made with the various descriptions of gabions,
the committee examined and reported upon gabions invented by
Capt. Tyler, Ruyal Engineers ; Capt. P. Smith, Royal Engineers;
Quartermaster Jones, Royal Engineers; and Mr. Newton, C.E.
The chief points of compurison to which the committee were
required to direct their attention were cost, weight, arrange-
ment for transport, stability, and durability, with any spe-
cial merits ssed by either of the gabions invented.
‘The merits of the sheet-iron gabion invented by Captain Tyler
consist in its being light and durable, while each gabion can be
made by two men in ten minutes, while the disadvantages nt-
tending its nse are that it makes a great noise when being
carried and when filled, with a want of stiffness, the report
stating that it is *““unfitted for sapping.” "The wire netting
gabions invented by Captain Smith and Mr. Newton were bath
found to be very light, durable, and portable, and each could be
put together in a few minutes, the defects of each being their
unsteadiness and Joss of shupe while being filled, the report
describing them as * totally unfit for flying and other sups.”
In the gabion of Mr. Newton the wire retting was lined with
felt. ‘The iron band gabion, the invention of Qnartermaster
Jones, was found to be light, portable, durable, and very stiff,
while each could be made by a couple of men in five minutes,
an additional inerit of this description of gabion bLeing that
the galvanized irou bands can be utilised for the formation of
flying bridges and for numerous other purposes. The chief
desideratum in 8 good gabion, in addition to the ordinary advan-
tages of durability, portability, and cheapness, is that. it should

rigidity of form when put together, or when being filled
it becomes distorted, gives way to slight pressure, and becomes
useless as a support to large masses of earth, All the above
conditions were found to be fulfilled in the gabion invented by
Quartermaster Jones, and the committee accordingly unani-
mmously reported thut it was in all respects the best for siege
works and for general purposes. The hoo?-iron gabion, known
in the service as the ‘ Sebastopol gabion,” was also reported
upon by the committee, its only merits being that it was ** strong
and duruble,” while its defects consisted in its being “very
heavy, and taking three men an hour and a balf to muke one.”
The only other gabion brought under the notice of the committee
was the ordinary service one of brushwood, which, although
postessing great strength, has the futal defects of being heavy
and requiring three men three hours to make one.

STEEL Raris.—Messrs. William Bird and Co.’s Monthly
Circular states that for railway purposes there has heen more
doing, and increased orders for Bessemer steel rails are said
to be expected from more than one important line. The
emall Belgian state ruilway contract for Bessemer steel rails
was taken by a Belgian maker about 17s. 6d. per ton under
the lowest English tender, and about 50s. per ton under last
year’s price. ¢ Lyons Railway has ordered its require-
ments 1n France, something under 127, 10s. per ton at works.
In tyres there is now so little difference hetween the price of
best crucible cast steel and Besscner steel that the former
seem likely to retain the preference of engineers.

CHINESE IRON AND COAL.
THE Times' correspondent in China gives the following in-
teresting information : ’
“ A new ambition has arisen among the foreign residents in

China. Hitherto trade, in the sense of tea, silk, opium, and |-

grey shirtings, has been the main object of existence, and
‘‘opening up the country ” mesnt the possibility of tendering
the two last-named articles to its inbabitants on more favourable
terms. But now we want to ‘‘develop the resources” of
China. A great deal has lately been said and written here
about the mineral wealth contained in its hills, and every one is
intent on mining. There are two difficulties in the way, but
neither is insurmovntable. In the first place, mining requires
capital, and there is none in China just at present—none, at
least, in foreign hands. But that might be obtained from England,
where, judging from the rate of discount, there seems to be a

lethora. In the second, the Chinese Government will not give
1ts consent to any measure which involves the establishment of
foreigners in the interior, as this wouid do. But it may be
found possible to avoid this difficulty by refraining from asking
permission. To go directly to Pekin with a request for permis-
sion to mine for iron in the Shantung hills would be toinvite re-
fusal; but it may not be impossible to come to u verbal under-
standing with the loca! officials that any proceedings with that
object shull Le winked at, and a royalty on the proceeds
accepted as though forthcoming from a legitimate under-
taking.

** But before saying more regarding the possibility of getting
at the mineral resources of the country, it may be well to allude
to their nature and situation. The north-east part of Shan-
tang first claims attention, both on account of its wealth and
accessibility. The Rev. Mr. Williamson bas lately published an
account of some researches made by him in this neighbourhood,
which disclosed the existence of coul, iron, gold, lead, and
sulphur—in districts, too, from which water commnnication
exists with the treaty port of Cheefoo. In reference to the first
of these products Mr. Williamson says, * There are three great
coal-producing districts in this province in active operatior,
several minor ones, and other places where coal is known t»
exist, but where mining is interdicted.” The first is the valley
of the Lan-fei-ho, situate in longitude 117 56 E., and stretch-
ing from latitude 36 30 to 36 50 N. lere several varieties are
preduced, ‘some fine bituminous coal, some partly bituminous
and partly anthracite, and other kinds diflicult to class. This
district is famous all over the country.” In the neighbourheod
is a large manufactory of coke, where it is stored in yards and
largely exported. It is used for smelting silver and other
purposes where great heat is required. Next in importance to
this valley ranks a plain situated near Yi-chow, in longitude
118 24 E, and latitude 25 15 N.; but though coal is found
here in great abundance, it is inferior in quality to that
found at Lan-fei-ho. The third district is situate in longitude
119 12 E. and 86 40 N. latitude, and lere excellent coal is
exhumed, which might be brought to Chefoo in junks. With
reference to the fact that I speak of these fields as already being
worked, it may be asked wha: particular advantage we antici
pate from the interference of foreigners in the process, and why
we do not supply ourselves thence now, instead of paying
ruinous prices for English and Austalian coul. The application
of foreign skill is necessary to exhume the lower and better
strata. The Chinese merely work at the surface. A pit is dug
down, and they work on untll the water rises. They then leave
that to go to another pit—missing, of course, in nine cases ont
ten, the finest quality, and leaving vast quantities untouched.
The inferior quality of the coal they obtain, combined with the
difficulty attending its transport, renders it hardly worth the at-
tention of foreigners. Thus it isthat the question of mining is in-
timately connected with that of railways. ?n somecases good water
carriage exists from the neighbourhood of the mineral districts
to the sea coast; but they can never be properly worked until
the advantages of steam carriage are actively recognised by the
Chinese Government. It has been aptly remarked that the diffi-
culty of getting at coal in China consists less in digging it from
the earth than in sinking a mine in the Chinese intellect.

¢« Turning to iron, Mr. Williamson tells us that very fine iron
¢ ore has been procured at a hill called Pan-shan, about fifteen
¢ miles south of Tungchow,’ a large city on the southern shore
of the Gulf of Pecheli, which is mentioned in the treaty as au
open port; but for which Chefoo was afterw=ards substituted, on
account of its more convenient harbour. This ore lies near the
surface, and there is plenty of it; it is magnetic, drawing a
needle after it like the strongest loadstone. The: hills at the
back of Tsi-nan, the capital city of Shantung, contain similar
ore, and an inferior quality is reported to exist in the hills near
Chefoo itself, which certainly have the appearance of being
highly ferruginous. All these localities, it will be observed, are
in the same province, so that coal for smelting purposes is
available in the neighbourhood of theiron. A difterent concep-
tion must be formed of the extent of a province from that which
attaches to the same term in Europe. The province of Shan-
tung, for example, covers probably nearly as great an area as
England. But in most cases water communication will enable
fuel to be transported to the neighbourhuud of the iron.

¢ Gold is collected by washing the sands of mountain streams.
Marvellous stories are told by the natives concerning the rich-
ness of the quartz, which of course must be accepted with
caution; but of the existence of the precious metal in these bills
there is not the slightest question. ~Little is done towards ex-
tracting it from thiem, because the Government *squerze’ the
projectors so outrageously that the profits hardly repay the risk
and expense attendant on regular mining operations, Less
interfercnce is exercised with the ¢ washers,’ 0 many natives
earn a livelihood by this employment. It would be a wonder-
fully efficacious mode of opening up the country it a fow hundred
adventurers were to determine on testing the value of these dis-
tricts, with or without permission. 1 donot belicve the military
skill of all the geuerals in China would drive them out again,
unless by cutting off supplies.

¢ Lead ore is said to be widely distributed over the eas'ern
portions of the province, and the Chinese speak even of an in-
terdicted miue in the hills at the back of Cuefvo. I believe 1
have in previous letters spoken ot the ¢Feng-shui) or *in-

fluences,’ which are so much r ted by the Chi people
The erection of a line of telegraph posts between Shanghai and
Woosung interferes with the Feng-shni. A man happened to
die in one of the villages along the line of route the day after
they had been erected, and the villagers pulled them all down,
anc(y accused the projector of murder. By erecting the posts he
had interfered with the Feng-shni, and caused the death of the
man. These Feng-shni, too, are the great obstacles tc the in-
troduction of railways, and in deference to t:e Feng-shni mines
have been closed in several parts of the country which had once
been in full work. The interdicted lead mine, to which I have
referred above, was closed for this reason. The elders of the
surrounding villages represented that it annoyed the Feng-shni,
and it was ordered to be closed accordingly. In other parts of
the province, however, this restriction has not been exercised.
A specimen of ore brought from Kinhwo-ghan, a hill in which
iron is found, is said to have contained 80 per cent. of lead, and
nearly equally rich specimens have come fromn the neighbour-
hood of Ninghai.

1 liave suid enough, I think, to show that Shantung is rich
in mineral wealth. It is possible the estinates made of the
quality and profusion of its products may be exaguerated. Too
glowing impressions are frequently conceived of imperfectly ex-
plored districts, but there is no doubt that the minerals I have
referred to do exist in the  neighbourhoods indicated, and a
glance at the map will show their easy accessibility. They are
not locked up a thousand miles in the interior; they are in a
senboard province, and within approachuble distance of a treaty
port—Chefoo.”

ENGINEERING IN AMERICA.—Mr. Kennard, the engineer
in chief to the Atlantic and Great Western Railway, mn a re-
cent communication to the bondholders, observes as follows :—
« I shall proceed to state why I did not construct the em-
bankments and cuttings some 2 ft. wider, and why in several
places I put up trestle work in place of solid banks. Almost
as soon as I put the first shovel into the ground, the civil
war was upon me, and, with 500 miles of railway to build
before me, I saw the price of labour run up to an alarming
extent. T therefore decided to adbere strictly to all my gra-
dients and curves, but to ecconomise on earthworks as much as
possible,leaving the trestles to be filled up by steam cxcavators,
and the banks to be widened from the cuts where needed,
when the track should bo completed, and thus vast sums
saved. In thisway 1 did succeed in constructing the whole
line at the rate of one mile per day of working days. I did
also provide the steam excavators, and what is now being done
would have been done more than a year ago but for the
panie in England, which, as all know, stopped these
works, and depreciated the value of the securities of the road
to an extent ten times as much as the value of the works in
question. When I state that to execute the earthworks I
had to import 90 per cent. of all the labour, and that a legion
of army recruiting agents were hovering round me all the
time, offering from $500 to $1000 per man bounty to join the
army, the difficulty of the situation will hp apparent to all.
Nor must it be supposed that the line when opcned was not
substantial. I have only to call attention to our time-tables
of the speed made by our trains almost immediately after the
line was opened. ere the fact stands for all time, that we
did run express trains at express speed in successful com-
petition with other long-established lines; and it is also a
fact that extremely few accidents occurred, and that up to
g]nc present time only one passenger had lost his life on the

o
Tme FReNcH Navy.—By the last official returns the total
of the fleet comprises 343 vessels, with an aggregate steam
power of 77,643 horses and 110 sailing ships in serviceable
condition. There are besides afloat, in process of completion,
four steamships of a force of 1215 horses, and on the stocks
39 vessels, also steamers, of 14,730, and one sailing transport.
This total effective is divided into two categories, comprising
—first, the new flect, and, secondly, the flect of transition.
The cffective of the vessels completed and classed in the first
category amounts to 316 steam and 70 sailing ships, and con-
sists of 16 ironclads, ships of the line, and frigates of 14,000
horse power; 12 fast steamships of the line, of 8960 horse
power; one ironclad corvette of 450 horse power; 17 fast
steam frigates, not ironclad, of 9070 horse power; and 270
smaller vessels, including the transports, of 40,372 horso

wer, making a total of 316 steamers, worked by 72,852

orse power. The 70 sailing vessels are 20 transports and
50 small fishery guard boats. On the 31st of December next
(the date on which the situation of the naval material has
been reported in previous years) there is reason to expect that
the French will possess, in addition, two ironclad corvettes and
onc screw desputch boat, which will bring the total of tho
effective of tho first category to 319 steamers and 70 sailing
ships. The second category, comprising old ships and others
not fully effective, comprises 27 steam and 46 sailing vessels
—that 1s, there are two screw liners of 1010 horse power ; six
frigates, screw, of 1050; two special steamers of 12; 17 cor-
vettes and despatch boats, paddle, of 2610 ; of sailing vessels,
two of the line; frigates, 11; and ships of inferior force, 33.
Altogether, 73 ships, with an aggregate of 4682 horso power.
There are besides forty vessels on the stocks, and four afloat
and in preparation. Of the former, four armoured frigates
of 3800 horse power; five armoured corvettes of 3150 ; four
plated coastguard vessels of 2129 one floating battery, iron-
cased, of 120; one screw frigate, not plated, of 380; seven
screw corvettes, not plated, of 3150; eight screw despatch
hoats, of 2180; cight serew gunboats, of 400; one screw
transport of 430: and one sailing transport ; the total horse
power of these vessels being 15,730. The four ships afloat
and not yet finished are—two armour-plated corvettes, of
900, and two serew despateh boats, of 315.  Since the 31st of
December, 1866, the total number of vessels completod or
purchased is 26, of which two are of American origin ; four
bhave been condemned as past serviee, and three have been
lost at sca, the effective augmentation being 19 ships. The
fleet of transition eomprises 25 vessels, and one lost at sea,
making a total diminution of the effective of 26 ships.
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TANK-LOCOMOTIVE ENGINE.
DESIGNED BY MM. JEAN JACQUES AND ADOLPHE MEYER, ENGINEERS, MULHOUSE.
Fr1c.2
FIC . I7.
FI1C.9.
FIC.lL. Fic.2.
FIiC. 18.

A>oNGST the most recent designs for locomotive engines]in-
tended for working on heavy ﬁradienba are those lately patented
by MM, Jean Jacques and Adolphe Meyer, of Mulhouse, which
form the sabject of our engravings on the present and next page.
In many respects the designs of MM. Meyer resemble Mr.
Fuirlie’s well-known plans. Like Mr. Fairlie, MM. Meyer pro-
pose an engine with two steam bogies, these bogies carrying
the boiler together with the feed-water tanks and coal-bunkers.
“ach bogie has four or more coupled wheels, driven by an in-
dependent pair of steam cylinders, the steam being supplied to
these cylinders by pipes of sufficient length to give them the
required flexibility. ~So far Mr. Fairlie's and MM. Meyer's
g:nslreahke; but in the methods adopted for carrying the

iler and connecting the two bogies several differences occur. In

M. Fairlie’s first engines the two bogies were connected by a
frame which encircled the central firebox with which the boiler
was provided, and the boiler itself, resting upon the centre of
each bogie, to somne extent formed a connexion betweea them,
although it was not allowed to transmit any tractive strain. In
Mr. Fairlie's more recent plans the boiler 18 carried by an inde-
pendent frame, or kind of cradle, which forms a direct con-
nexion between the centre pins of the two bogies, and this frame,
although itself atrong enough to resist any tensile or compressive
strain which is likely to be brought to bear upon it, is in some
cases assisted by a connecting frame placed between the bogies.
The effsct of both these systems of constraction is, that the
¢ pull” of the leading or the thrust of the trailing bogie, as the
case mAy be, is transmitted direct from the centre of one bogie

to the centre of the other, aud each bogie is thus ];erfectly free
to adjust itself to the curvature of the road. In MM. Meyer's
lans the case is different. In their engines the centre of the
eading bogie is connected by a bar with a point near the front
end of the following bogie, and the movement of the latter is
thus to some extent tramelled. The arrangement to which
we allude will be understood by reference to Fig. 2, and the
maaner in which the connecting-bar is coupled to the forward
bogie is shown, to an enlarged scale, in Figs. 16, 17, and 18.

?n MM. Meyer’s engine the boiler is carried on three points,
namely, the centre pin of the leading bogie, and two points at
the trailing end, one on each side of the firebox. The suoport
at the leading end comes under the smokebox, and one method
of constructing it is shown to an enlarged scale in Fig. 4. From
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this it will Le seen that the pin is ot a spherical form where it
bears upon socket on the bogie-frame, and that it is cast hollow
80 as to form a ge for the exhaust steam. In the arrange-
ment, illustnues io Fig. 4, the chimney is made with a central
core, the pointed lower end of which enters the exhaust nozzle.
‘The exbaust steam is thus made to escape in an annular jet,
and an annular passage is left around the core for the escape
of the waste gases. The object aimed at in this arrangement
is to get an increased jet surface; but this is obtained in any

nozzle fitted with the ordinary ceutral cone for regulating the
amount of opening, and we much doubt if the central core in the
chimney, as applied by MM. Meyer, would increase the effi-
ciency of such a jet.

The construction of the supports on either side of the firebox
casing is shown by Fig. 5. From this it will be seen that the
brackets on each side of the firebox each carry a spherical-ended
pin, which bears upon a kind of shoe working in suitable guides
fixed tothe engine-frame. The arrangement is such that the

pins cannot lift from their bearings. When the engine is on 2
curve, one of the shoes just mentioned is shifted forward and
the other backward in its guides. The positions assumed by
the various parts in such a case are shown in the plan, Fig. 2.
MM. Meyer’s engine has outside frames, and both the con-
necting and coupling rods are connected to cranks outside the
bearings, as shownin Fig. 2. This arrangement has been much
used on the Continent, but is one which would meet with but
little favour from locomotive e¢ngineers in this country. To
lessen the objectionable overhang of the cranks, and enable the
cylinders to be kept as close together as possible, MM. Meyer
adopt the plan of forging the cranks in one piece with the axle,
as shown in Fig. 14, or in one piece with a kind of socket into
which the axle enters, as shown in Fig.'15. The plan of
lengthening the boss of the crank so as to form the bearing has
been in several cases adopted by Continental makers; bat MM.
Meyer have gone further than this, and have continued the boss
of the crank inwards to within the boss of the wheel. When the
cranks are forged on the axle, as shown in Fig. 14, the hole in
each wheel boss bas to be made large enough to allow the cor-
responding crank to pass through it, when properly tilted.
igs. 9, 10, 11, 12, and 13 represent a form of metallic pack-
ing which MM. Meyer propose to apply to the piston-rods and
valve-spindles of their engines. Figs. 9 and 10 are respec-
tively an end elevation and longitudinal section of a stuffing-
box with this packing applied. The steam enters the stuffing-
box through a space left around the piston-rod at the bottom
of the box; andplthe cover, C, is fitted steam-tight, and is in
close contact with the last ring of the packing, but does not
touch the rod. The bottom ring, d, has helical springs lodged
withiu its thickness, which bear against the other packings, ¢!,
e?, &, &c., and force them against the cover, C. Thering, d,
does not touch the rod, but is in close contact with the first
ring, €%, of the packing; it does not touch either the bottom or
the inner sides of the packing-box ; the first ring, !, is pushed
against the rod in a direction at a right angle with the latter by
a spring, r; the d ring, €2, is pushed in an opposite direc-
tion ; the third one, €3, in the direction of e1; the fourth ring,
ed, in the directicn of ¢?; and so on. A greater number of
packing-rings may be used, if required; the said rings may be
made either of cast iron, steel, brass, or any other suitable
metal or alloy. .éf is a reservoir, ted by any suitable means
with lubricating fluid of sny kind. The remaining figures of
our engravings, Figs. 6, 7, and 8, are outline diagrams showing
modified arrangement of tank-engines proposed by MM. Meyer.
These will require no special explanation.

“ ERIE” Ra1rs.—Rails of the inferior ﬁmttern and quality,
made many years ago in Wales for the Erie (American)
Railway Company, have been lately sold at 6/. per ton. The
Erie Company have long ago repented of their former specu-
lation in this class of rails, whose name has stuck to thcm so
long, and commenced, three years ago, to buy steel at 251.
per ton (gold) duty paid, in New Yorﬁ.

RAIL OF THE

METROPOLITAN EXTENSION RAILWAY.

TaE Metropolitan Railway
was originally laid, by Mr.
Fowler, with iron rails having
their tops “ converted,” b
Dodds’s process, into_steel,
as in case-hardening. Under
the great weights, however,
of the engines on this line,
which weigh 42 tons in work-
ing order, with 30 tons on
the four coupled wheels, and
under the constant traffic
these rails were soon in a
great measure destroyed, and
the manner of their failure
proved that no combination
Oﬁll st.%e: an&lediron eouIld be

n upon. Itwas
notyio pebefore tﬁ enginecr
of the line determined to re-
lay it, as fast as becamo
necessary, in steel, and stecl

- rails have been rolled for it
at various works, particularly
at Messrs. Brown's and
Messrs. Cammell’s.

The Metropolitan Exten-
sion rail, of which we give a
full-size section herewith, and
which is held by fang bolts
to cross sleepers, is remark-
able for its width of base, the
scction being that of the
84 1b. Bessemer rail, now
being rolled by the Dowlais
Iron Coni;)any for the Metro-

Politan xtension Railway.
These rails are rolled under
careful inspection, and we
are able to state that the
very broad and thin flanges
come out of the rolls perfect
in their edges, thus proving
the good quality of the steel.
The steel rails already in use
are wearing extremely well,
although 1n some places,
where the brakes are put on
in descending inclines of 1 in
100, the steel is being slowly
but surely planed away by
the action of the wheels.
Iron, in the same situation,
would hardly stand a month.
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EAST INDIA IRRIGATION AND CANAL
COMPANY.

THE report of the directors states that the progress made by
the company's staff upon the main line and on the distributary
chanpels during the last six mouths had been very satisfactory,
although, in consequence of the effects of the late famine in
Orissa, the supply of labour had been more limited than was
anticipated, The expectation of an early extension of irrigation
and o?ntrnﬂic reiurns had lately received confirmation, and it
appeared that the native cultivators were now really beginning
to use freely the water offered to them from the company’s

THE SOCIETY OF ENGINEERS.

We observe that, in addition to the names of other members
of long standing in the Society of Engineers, those of Messrs.
William Wilson (the engineer, with Mr. Fowler, of the Millwall
Docks), Mr. Daniel Kinnear Clark, and Mr. Willism Naylor, of
the Great Indian Peninsula Railway, are nominated for election
on the Council for 1868. 'I'his is an evidence of increasing
strength, and will be most gratifying to all the members of the
Society. The Council has greatly improved, within the last
two or three years, in respct of the professional status of its
members, ull of whon, with perhaps a single exception, ure now

in y
1863, and completed on the 31st of May last, consisted of four
anicuts, 6600 fr., 3600 ft, 1980 ft., and 1500 ft. in length, and
12 fr., 11 ft., 8 ft., and 7} ft. high respectively, with aprons in
front and rear, involving the quarrying, carriage, and placing
of 12,000,000 cubic feet of stone, weighing about 800,000 tons ;
the completion of nearly 100 miles of main canal; the
construction in part of 60 miles more in course of excava-
tion, which would most probably be ready by the end of
this year; the completion of 100 miles of distributaries,
with 60 more miles in progress. The area irrigable in July
was about 140,000 acres, and after the completion of
the distributaries now in hand 200,000 acres. According tothe
statements of the provisional chief engineer and those of the
several executive engineers in clarge, all the masonry works
and embankments have passed through the season just ended
without a single accideut or mishap ot any kind; and generally
there were, at the date of that report, fifty-three miles of main
canal so far completed as to afford irrigation and accommodate
traffic to a limited extent, 39 miles of main canal capable of
being used for transit purposes during high tides, requiring but
little expenditure to render them navigable at all times; that
49 miles more of main irrigating and navigable canals were in a
forward state, the greater portion being almost ready for open-
ing; and that 134 miles of distribution channels, some of
which would also become navigable, had been excavated, and
water admitted therein sufficicnt to irrigate 153,400 acres of
land, while several others were being proceeded with. With
reference to the intended line of canal.connecting Mid-
napore with Calcutta, 484 miles in length, the three reaches
proceeding from the Hooghly towards Midnapore, and ending
at Paunchkorah, 24 miles in all, were now open for navigation,
but not being yet supplied with all the necessary locks, could
orly be used during high tides. The value of those three
reaches, even when furnished with locks, must necessarily
depend in a t measure upon the completion of the entire
lie to Midnapore, of which 44 miles at the Midnapore end were
ofened already, 10 more miles were all but finished, leaving 10
miles only to construct, and the masonry works to add. The
gross amnount of the 12 half-years’ interest which had been paid
to_shareholders, amounting to 112,477, had by the tolls re-
ceived in respect of navigation, and by income derived from other
sources, such as freight earned by their boats, &c., been reduced
to 67,000/, while no payment had yet been inade to the com-

any by the Government for the irrigation hitherto supplied.
I'he total amount of capital received up to the 1st inst. was
841,532L., and there had been received advices of the receipt on
acconnt of the loan from the Secretary of State of 102,000,
and that the expenditure up to the 30th of June last in India
was 611,141/, and in England to the 1st inst. 192,157/, making
together 803,298L

works. The works that had been com in D b

CoruyEYs.—A friend writes: “I can send you a tracing
““of a chimney-shaft, 108 ft. high, with a flue 5 ft. square,
“and parellel all the way up. It is supported, however, by
“ external buttresses which givo the chimney a tapering ap-
‘ pearance. Speaking from memory, the cost was 54070
Can no one of our readers give us some precise details of
the chimneys in a single ring of brickwork, bonded with
hoop iron, of which Mr. Scrivenor, of Hanley, has erected so
many in the Potteries during the last twenty years? We
ge_-ligve their cost is but 17. per foot of height up to 100 ft.

igh.

%un,wu AccipeNTs.—The fifth of a series of reports on
certain railway accidents that have occurred in the United
Kingdom has just appeared, and contains detailed particulars
concerning thirteen accidents during the months of June,
July, August, Scptember, and October, all of which were in-
vestigated by the inspeeting ofticers of the Board of Trade.
Threc of these accidents happened on the North-Eastern
Railway, two on the Midland, and the others scverally on the
Metropolitan, Bristol and Exeter, Dublin, Wicklow, and
‘Wexford, Lancashire and Yorkshire, London and North-
Western, Brighton, Preston and Longridge, and Salisbury
and Ycovil Railways. Seven were caused by collisions, three
from the engine or carriages leaving the rails, one by a train
breaking into two parts, one by a train coming into collision
with a bullock, and one by the ignition of luggage ona
carriage roof. A long report is made by Colonel Yolland,
R.E., on a very destructive accident that occurred on the
Dublin, Wicklow, and Wexford Railway, on the 9th of
August, when the engine, tender, and three third-class
carriages left the rails near the Bray station, broke through
the handrail of a vinduct, and fell from a height of about
33 ft. into the ravine below. This accident causcd the death
of two persons, and twenty-three others were more or less
injured. From the evidence recorded in the inspector’s re-
port, it appears that the accident was catirely due to the
defective condition of the permancnt way; that an accident
occurred near the same spot in April, 1865, and was inquired
into by Colonel Rich, R.E. A defective carringe wheel and
an imperfect permancnt way were then reportmr as causes of
the accident, since which time a change recommended by the
inspector has been only partially adopted, and had not “been
made at that part of the line where the recent aceident
occurred. This latter circumstance cmphasises the remarks
of Colonel Yolland in the fourth series of these reports, in
which he reminds the Board of Trade that they have no con-
trol whatever over railways after they are once open for
traffic, and questions the utility of these unauthorised in-
quiries, inasmuch as the Board have no power to enforce the
recommendations recorded by their inspectors.

% 3, and nearly all of them gentlemen in extensive and
responsible practice.

'F;e annual general meeting of the Society will be held on
Monday week, December 9, in the Lower Hall, Exeter Hall, at
74 P.M, when the election of officers for the ensuing year will
take place. )

The annual dioner of the Society will take place on Friday,
December 20, at the Bridge House Hotel, London-bridge, the
bour being 64. .

A handsome sum bas been subscribed by many of the members
with the object of presenting a suitable testimonial to the
Honorary Secretary, Mr. Alfred Williams, who has laboured so
uncensingly for the Society for the last twelve years, and to
whoso exertions, indead, the success of the Society is really due.
Mr. Nursey, of the Mechanics’ Magazine, and Klr. Olrick, of
27, Lead=nhall-street, are the honorary secretaries of the testi-
monisl fund.

NAVIGATION OF THE THAMES.

IN the House of Commons, on Friday evening last, Mr. Craw-
ford asked the Vice-President of the Board of Trade whether it
was true that the navigation of the river Thames is in danger of
being obstructed by the formation of mud banks near the outfall
of the main drainage sewers ut Crossness and Barking-reach.

Mr. Cave replied that early in the a vessel ground
in Burking-reach ata time of the tide when there ought to have
been sufficient water. A survey was ordered by the Conservancy
Board, the report of which, presented on the 10th of June, states
that there were large accumulations of mud, in some places to
the depth of G ft., off the Main Drainage outfall. Some of this
mud was sent to Dr. Letheby; and an analysis made by him,
the report of which is dated the 24th of June, left no doubt in
his mind of its being composed in a great degree of sewage in &
state of decomposition. 8‘:15 the 25th of June a communication
was mude by the Conservancy Board to the Metropolitan Board
of Works, to which a reply was sent on the 11th of November,
stating that the Board had acted in obedience to Acts of Parlia-
ment, and that it was the duty of the Conservators to remove
the shoal. Tne Conservators will have before them a report
from their engineer on the best mode of doing this on Monday
25th, and will proceed at once to act upon it. There is, there-
fore, no dangerjof the navigation of the Thames being ob-
structed. Mr. Cave had receivedfcopies of a minute of the
Metropolitan Board of Works questioning the alleged origin of
the shoal and their liabitity to remove it, also of a report
from their engineer admitting that the question is a complicated
one, and recommending a conference with the Conservancy
Board for the purpose of discussing the whole subject.

Mr. Crawford asked whether there would be any objection to
produce the papers to which the right honourable gentleman
had referred.

Mr. Cave replied that there would be no objection whatever to
produce them.

It thus appears that it took four months and a half for the
Metropolitan Board of Works to consider whether the solid por-
tion of the sewage discharged by them at Crossness was actually
forming, as of course it must form, shoals in the river. Let us
see how long it takes to remove the shoal.

THE FORTS IN THE MEDWAY.

ON Monday last Major-General Freeman Murray, com-
manding the division at Chatham, made a tour of inspection
of the batteries and other defences under construction for the
better protection of Chatham harbour and dockyard. The
principal works, on which, including the cost of the land, a
sum ol little less than 100,000 has been expended up to the
present time, are two powerful batteries erccted on the pro-
jeeting points on either shore near the harbour entrance,
at Folly Point and Darnet Ness; but although commenced
several years since, their completion seems more hopelessly
distant than ever. F¥rom the commencement of the works
there has been one continued series of mishaps. Under the
principle of construction adopted, the forts are gradually
settling down, and at one time it would appear to have been
a serious question whether the superincumbent weight placed
on the substructure would not cause them to disappear alto-
gether before a gun was mounted on them. For several
months past all work on the forts has been abandoned ; but
hopes are now entertained that with the means adopted by
the engincers and contractors to arrest any further settle-
ment of the foundations;, the inassive structures have at
length been made to stand.  Already two separate firms have
been employed on the undertaking, and it would now appear
that the Government has entered into a contract with Messrs.
Mansficld and Co. for the completion of the forts at Darnet
Ness, and with Messrs. Lee and Co. for furnishing the de-
ences at Hoo Ness and Folly Point.

Lowaroor Axp BowrniNg IroN.—A reduction of the list
price of' iron tyres and axles has at length been foreced upon
Lowmoor, Coopers, Tuylors, and other best Yorkshire mukes
by the growing rivalry of Bessemer and crucible steel manu-
facturers, and they are quoted now as follows, according to
make: 19s. to 19s. 6d. per ewt. for tyres, 18s. to 19s. 6d. per
ewt. for axles, or 3/. per ton less than heretofore.

Bercivm.—Official returns from Belgium give the exports
of that country to September 30, as 73,450 tons rails, and
9600 tons plates and sheets in 1867, against 55,800 tons rails
and 12,851 tons plates and sheets in 1866, Of their imports
of pig iron (44,000 tons) 40,500 tons were from British ports.

THE INSTITUTION OF CIVIL ENGINEERS.

AT the third ordinn.ry general meeting, session 1867-68,
on Tuesday, the 26th inst., Mr. Charles Hutton Gregory,
Vicc-Prcsit{;nt, in the chair, a report was brought up from
the council, stating. that, under Section 1V. of the Bye Laws,
the following candidates had been admitted as Students of
the Institution:

Name of Candidate.
John Simeon Bergheim ...
Edward Pearce Brown ...
Walter Chapman Burder
Charles Clowes...
John Thomas Denniston... .
The Hon. Alan de Tatton Egerton
Thomas Charles Ellis ...
Tristie James Ellis e,
David Gravell ...
John Willinm Drinkwater Harrison
Frank Livesey ...
Arthur Robert Lungley ...
William George Moore- ...
Arthur Neame ... .
Thomas Farmer Parkes ...
Howard Devenish Pearsall .
The Hon. Philip James Stanhope...
Clarence Edward Trotter
Arthur Joseph Waring ...
Charles Stroud Williams...

Recommended by
John Fowler.
James Simpson, jun.
James Easton.
James Easton.
John Fowler.
‘Walter Marr Brydone.
J. R. M‘Clean.
John Fowler.
John Fowler.
‘W. H. Bidder.
Joseph Fogerty.
Henry Carr.
John Fowler.
Joseph Cubitt.
John Taylor.
Heary Shield.
John Fowler.
Nathaniel Beardmore.
James Abernethy.
James Easton.

NOTES FROM THE NORTH.
GLAsgow, Wednesday.

Glasgow Pig Iron Market.—The trade in pig iron during
the lust week has been at an unusually low ebb. On only one
day was the market in any way firm, when the prices were
from 53s. 73d. to 53s. 9d. cash, and 53s. 104d. a month, Flat-
ness bus been the order of the duy. Yesterday 500 tons were
reported at 53s. Gd. a month, and sellers remained at 53s. 4}d.
cash. The small amount of business done may be judged of by
noting the large decrease in the shipments indicated in the fol-
lowing table of pig iron shipments from all Scotch ports:

For the week ending 23rd November, 1867,

tons.
This year e e 7,961
Last year .. e 12,225
Decrease . 4,264
Total since 25th December, 1866 ... 564,604
For corresponding period in 1865-66 541,508
Increase o 23,096

Appointment of Messrs. John Hawkshaw and D. K. Clark
by the Caledonian Investigation Committes.—The investigation
ittee of the Caled shareholders, consisting of Messra.
Thos. Richardson, Charles Cowan, George Smith, and William
Spens, feel that such report as they may make will neither be
satisfactory to themselves, mor carry such weight with the
shureholders as ought to be its aim, without consideration of,
and unaccompanied by, the views of eminent professional men.
They are therefore glad to intimate that they have secured the
services ot the following gentlemen: John Hawkshaw, C.E.,
F.R.S., to report on the permanent way and works; D. K.
Clark, C.E., London, to report on the rolling stock; Alfred
Allott, accountant, Sheffield; and Robert Fletcher, accountant,
Moorgate-street, L.ondon.

It is not expected that the committee’s report will be forth-
coming in less than a moxth, so that there is still plenty of
time for the  bears” to carry on their merciless dealings with
the shureholders’ stock. Yesterduy the stock was again lower
than atany time during the present crisis, 71L 53, being taken,
and to-day it has been as low as 70L

Water-supply of Leven, Thornhill, Paisley, and Alloa.—
Hitherto the inhabitants of Leven, in Fifeshire, have depended
for their water-supply on numerous wells sc.tiered up and
down the town, the supply bring trequently deficient, and the
quality of a very detrimental character. This was secn to be
notably the case during the cholera visitation towards the end
of the summer of 1866. The town was found on iaspection to
be without sewerage, and the well-water to be strongly impreg-
nated with decayed animal matter, which percolated through
the soft gravelly soil from the numerous cesspools. The sur-
rounding district was surveyed by Mr. Sang, ot Kirkcaldy, and
the Durie esta:e was chosen as the source of a supply which
was thought to be suitable for the town. Dr. Stevenson
Macadam examined the water, and reported favourably of it.
Plans were forthwith matured by Mr. Sang for bringing an
adequate supfly of water into the town.

The works are now completed, and were formally opened on
Saturday last, by Captain Christie, the lord of the manor. They
are of a very simple nature compared with many similar under-
tukiugs, and the expense connected with them will not be very
great. ‘The water is collected principally on the estate of Durie,
the chief source being a spring on Wester Durie farm. A metal
cistern, 31ft. in diameter by 4 ft. deep, capable of contsining
about 40,000 gallons of water, has been constructed in a hollow
about # mile trom the town, and at an elevation of about 50 ft.
from the level of the principal street. Into this cistern the
water is led from the large drain by which it was formerly
carried off the ground into a settling’ box, some 20 ft. long by
10 ft. broad.  The object of this box is to retain any impurities
which may exist in the water; and, should it be found teasible,
it may yet be used as a filter. A 5 in. pipe has3 been laid between
this ciszern and the town. A 4in. pipe conveys the water
through the principul strcets, while smaller pipes supply the out-
lying localities. ‘The main pipe is capable of conveying to the
town about 120,000 gallons per day, which allows 40 gallons to
each iuhabitant, estimating the population at 3000. At present,
the cistern yields a full supply; and about one-third waste is
conveyed away by the overflow pipe. By the provisions of the
Lindsay Dolice Act, the residents are bound to introduce the
water into their houses, and many of them have already done
s0; bat, for the convenience of others, wells have been erected
throughout the streets. The total expenditure of the works to
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this date will be about 1200/, but it is estimated that about
200L additional will be required to complete them. Anabundant
supply ot good water beiug now obtained for the town, the comn-

issioners are pr ling vigorously to carry out a complete
system of drainage. When the work of improvement is com-
pleted, Leven will be one of the tidiest, as it is already one of
the most piessantly siluated, watering-places on the Fifeshire
coast. '

The new’ waterworks of Thornhill, Dumfriesshire, were
opened on Friday last, by his Grace the Duke of Buccleuch, on
whose estats the town itself is situated. “I'he water is brought
from Hawgill Springs, about three miles from the town, in ac-
cordance with the plans of Mr. R. C. Reid, C.E., Edinburgh,
under the direction of Mr. James Leslie. I'ne water is collected
from three springs at Hawgill, and conveyed by 7515 ft. of 5 in.
clay pipes, at a gradient of 1 ia 500, from therce to a distribut-
ing reservoir constructed between Mansfield and the railway
station. The reservoir is a massive picce of masonry, 16 ft. by
25 ft., by 10 ft. in depth, and is coustructed to hold 25000
gallons of water. The walls are 8 tt. G ju. thick, with 2ft. of
clay outside; the grooves beinyg filled withi cement concrete up
through tue walls, making thew pertectly water-tight. From
the reservoir to the Cross the water is conveyed by 3460 ft. of
4 in. cast-iron pipes, and distributed throngh the town in the
usual manner by means of service pipes. ‘The quantity of
water supplied will be about G0 gallons per minute, or nearly
60 gallons for each inhabitant every day. The quality of the
water is very excellent. From an analysis made by Dr. Penny,
of Glasgow, it appears that it contains five grains of foreign
matter to one gallongf water, or one in every 14,000 parts.
Of this there are somewhere about three grains of salt and
chalk. The hardness of the water is 2} degrees, which is very
soft as compared with that of many other towns. The con-
tractors, Mr. Clennel, brick-manufacturer, Sanqubar, and Mr.
Drumnmond, plumber, Thorpbill, commenced operations in the
beginning of August last. Since that time the works have
gone on vigorously, aud have been finished three months before
the specitied time at an estimated cost of 20004

For the present, the Water Commissioners of Paisley have
abaudoned the hign-level scheme of water-supply which was
projected some time since, owing, it is said, to the great cxpense
which it would entail upon them without anything but a very
smallreturn. Thenew dams at Rowbank are being pushed forward
with all possible speed. The pipes and conduits leading from
Rowbank to Stanley are so far forward that it may reasonably
be expected that before the end of next year the water will be
in the new reservoir.

The Water Commissioners of the town of Alloa, on the banks
of the Forth, have just incurred an expense of 3000l in tne
construction of new waterworks. The table of rates has been
readjusted in consequence. Munufactories will be supplied by
meter, and small establishments will be charged partly accord-
ing to the number of operatives employed, or the numerical
borse power of any steam-e¢ngine that may be in operation. Trial
of the new rate is to be given for one year.

Association of Assistant Engineers.—This association met
Jast week ; and on the chair being taken by the president, Mr.
Charles Smith, the discussion on the miners’ Davy lamp was

d, and ultimately luded ; Mr. Mortimer livans, C.E.,
by some interesting experiments with the lamp, ussisting greatly
to elucidate the conditions that ensure pectect safety. The
attention of the meeling was then directed to the consideration
of screw propellers, more particularly in connexion with the
paradoxical question of * negative slip,” regarding which various
theor:es were advanced by several members. © A carefuily pre-

d model of a mould for casting screw propellers was brought
torward by Mr. John Neilsun, this being designed to show how,
by careless or ignorant setting ot the sweeping gable, an unin-
tentional and unknown pitch might Le given which might even-
tually lead 10 a supposed case of ** negative alip,” even when
there actually was cousiderable *positive slip.”  This model
was also happily suggestive of a very simple method of obtuin-
ing a propeller with an increasing pitch, & mere alteration in
position of the ordinary gavle obtaining the desired increase with
great accuracy.

The Abyssinian War and Ezport of Coals from the Clyde.
—During tie last two months and a half the export of couls
from the Clyde to Bombay and other Eastern ports at which the
steamers engaged iu the transport service in connexion with the
Abyssinian war touch for coaling, Lias been ily large,
During the lust few days in Avgust, three ships—tke Gerunt.
Impulse, and Hope—sailed from Greenuck with 3040 tous of
coals for Bombay ; and the Orissa, with 974 tons for Calcutta.
In September the Lobert Bouak, Moonbeun, Cardross, and Isa-
bella Kerr sailed for Bombay, with 4440 ; the Janet Cowan and
Kurrachee with 1420 tons for Calcutta; [udex and Tures Bells,
for Kurrachee, with 1440 tous; BMauritius and Trochrugue,
with 1930 tons for Mauritius; and four ships tor other ports
with 3000 tous: in all, during the moutl:, over 12,000 tons of
coals. In October the ships Otago, Martaban, Derwent, Ard-
gowan, Inglewood, and Uundaunted sailed for Bombuy with
5250 tons of coal; the Madras and Glencoe, for I'vint de Gulle,
with 1620 tous; und four ships with 1930 tons for other parts :
in all, during October, 8800 tons. During the present month
the Galloway and Clutha have sailed for Bomnbay with 3350
tons; the Lake Censtance, for Calcutta, with 670 tons; the
Barbadian, with 1010 tous, for Point de Galle.

State of Trade in the Coatbridge, Kilmurnock, and Joknstone
Districts.—During the last fortnight a cousiderable imnprove-
ment has taken place in a number of the principal malleable
iron works throughout the Couatbridge district. Orders are
coming in more freely from the shipbuilding yards on the Clyde,
Yorksuire, aud other places. Some extensive orders have also
been recerved for ruilway material at Coates, Mossend, and
Motherwell. The rolling-mills have been in full operation night
and day for some time back—a state of matters wnich could not
be reported previous to this date since the beginning of the
year. It is rumoured that a reduction of wages will, however,
be necessary to allow of the ironmasters competitiy succédslully
with the Euglish manufacturers. Ia the coal trade there i> as yet
no improvement. ‘The blust furnaces are pretty well employed
in the district, those at Calder Leing all in blast. Dundyvan

malleable iron works are entirely stopped, and the workers have
all left the district.

Trade in Kilinarnock joins in the dulness which prevails too
generaliy throughout the country. A good muny workmen are
out of employment, whilst the wages of those in employment
are, in most cases, being reduced. The h rmen at the
Glasgow and South-Western Railway Company’s works have
received notice of a reduction from 163, to 13s. a week.

‘The factories and engiveering establi ts in Johnstone,
near Paisley, are also suffering from dull trude, and a number of
the hauds have been puid off.

Miners’ Affairs.—In the Motherwell and Wishaw districts
discontent prevails more or less generally among the coal miners.
Dull trade is interfering seriously with the compact inade seve-
ral months since regarding the rate of wages waich should pre-
vail. Just now the rate should have been 3. per day, and this
anount is being obtained in some of the Lanarkshire collieries, but
in a number of instances the coslinasters have not given more
than 4s. Gd. pe~ day, which is the rate that was agreed upon for
the threesutumn months.  Strikes are, therefore, existing in the
districts nned above. At the Braidhurst collieries, the pro-
perty of Mr. Gavin Addie, a conference between the employer
and the cmployed prevented u strike a fow days ago, the
majority of the men accepiing a reduction to 4s. 3d. per day,
ratuer than & rise, on being assured that the depressed state of
trade fully warranted the reduction. In another instance the
coalmaster has come to terms with his men, and has agreed to
continue to give 4s. Gd. per day, On the Coltness estate the
men seem determined to resist the reduction.

Glasgow Sewerage—Appointment of Messrs. J. F. Bateman
and J. W. Bazalgelle to - report on the same.—In conjunction
with Dr. Anderson, Professor of Chemistry in Glasgow Uni-
versity, these two eminent civil engineers have been appointed
by a juint comunittee of the Town Council, Clyde Trust, and
Police Board, to examine the various plans which have been
proposed for dealing with the sewxge of this city, and to report
on them. Iudeed, the question in all its entirety has been re-
mitted to the three gentlemen named, with a view to such a
definite report and plan being obtained from them—vwith an
estimate of the probable cost—as to enable the local authorities
to take a defined and practical issue on a subject on which the
community feel a deep interest, and which has long engnged
their anxious attention and cousideration. In order that they
may carry on the necessary local investigations, Messrs. Bate-
man and Bazalgette will visit Glasgow in the first week of the
ensuing month. I shall keep your readers duly upprised of any
plan or plans that may result from the execution of the com-
mission with which these gentlemen are charged.

Shipbuilding News.—A tew days ago a beautifully modelled

ddle-wheel steam-yacht, of 750 tons, B.M., was launched by

essrs. Caird and Co. for the Trinity House, London, to be
used in the lighthouse inspection over the Englisb, Irisb, and
Scotch coasta. ‘The vessel was named the Irene by Miss Lydia
Caird, daughter of the builder. Her dimensions are: length of
keel and fore-rake, 212 ft.; breadth of beam, 26 ft.; and depth
of bold, 13ft. 10in. 'I'he Irene will be supplied with oscillating
engines, of 220 horse power, by Messrs. Caird and Co. The
Llocks for a new screw-steamer, of 3000 tons, sister to the
Helvetia, at present building for the Hamburg- American Steamn
Packet Company, will be laid on the ground vacated by the
Irene.

The new twin-screw steamer Gova passed down the river this
week, on a trial trip, which proved highly satisfactory. This
steamer was built by Messrs. Aitken and Mansel for the Parana
Steam Navigation Company, and is a sister to the Taragay,
built by them a month ago for the same firm. They are each
of 550 tons, and have been supplied with engines of 90 horse
power by Messrs. James Aitken and Co., Glasgow.

Mr. Fife, the famous yacht-builder of Fairlie, has received
orders from Mr. G. H. Dundas, the owncr of the schooner yacht
Oriana, to bdild him & schoouer yacht ot 60 tons.

NEW LOCOMOTIVE FOR COMMON_ROADS.

Mnu. R. W. Tuomson, C.E., Edinburgh, has invented and

tented & new locomotive for cominon roads, which was tried
ﬁ?r the first time publicly, on Monday last, in the neighbour-
hood of Kdinburgh.

Mr. Thomson’s patent road steamer has wheels made of &
material which at tirst sight does not look a very likely sub-
stunce to stand the heavy work they are subjected to. ‘'The
tyres are made of bands o1 vulcanised India-rubver, about 12 in.
wide and bin. thick. Incredible as it may appear, this soft
and elastic substauce not only carries the great weight of the
road steamer without injury, but it passes over newly broker
road metal, broken tlints, and all kinds of sbarp things without
leaving even a mark on the india-rubber. ‘I'he tyres do not sink
into tue rond in the least degree. T'ney pass over stones lying
on the surfuce without crushing themn.

The india-rubber tyres require scarcely uny more power to
propel them over sotu bad roads or over loose gravel roads than
on the best paved streets. ‘The reason of this is quite oovious:
they do not sink into roads, and do not grind down the stones in
the least degree.

On Monduy, thz trials commenced by running the road
steamer seross u soft grass fizld, and it was atterwards taken
across a part of the ticld which had just been covered with
lovse earth to the deép:h of one or two™fvet, and’ run- straight
across, and then Back throtgh the deep sift soil. * The weight ot
the road steamer is betweea four and five tons; and yet the
wheels, in passhlg over the lose eatth, compressed it 8o
little that » walking-stick could easily be pushed. down
in the track of the wueels without any exertion.  After various
evolutiong, showing the ability of the road steamer to run about
where lire were no roads, it passed- out into the street, and,
taking 'a 1Arge ivus full of passengers in tow, it proceeded
up tht Bonnington-road to Messrs. Gibgon and Walker's
milly, where it ook a large wagon, wcighing, with its 1bad of
tlour, #BYUt 10" tdhs; up's steep lane full 'of holes and ruts, and
riging with a gradient of 1 in 20. - It was obvious that¥ire road
steamner was able to do a great deal more than it hud:teWein
this trial. The bise on the road is semething: matvetiots; dhd

the easy way in which it floated along on its soft and elastic
tyres was very curious. When riding on the road steamer, the
feeling is like what would be experienced in driving over u
smooth soft grass lawu. There is absolutely no jurring at all.
There was no appearance of wear on the india-rubber ti'res. The
original surface which tho rubber had when it left the mana-~
factory is still visible, The engine is destined for Java, where
it will be employed in drawing trains of wagons between two
ports. ‘Thesteamer, which was the subject of the experiments,
bad another specialty besdes the wheels, it being fitted with one
of Mr. Thomson’s patent vertical boilers.

TUMBLING - BEAM ENGINE.

‘WE give, on the next page, engravings of a very peculiarl;
arranged cngine, dcsigne}:la g Mfrll\!longan Whm-{cnl'),eof N ev{
York, for the Norwalk Iron Works, Norwalk, U.S. In this
* tumbling-beam” engine, as it is called, the two cylinders
are placed in a vertical position, one on each side of the erank-
shatt, and the pistons, which have small trunks on their upper
sides, are connceted by rods to a sort of triangular beam by
which motion is comununicated to the crank. The form of
the beam just mentioned is a right-angle triangle, placed with
the hypothenuse uppermost, and the crank is coupled at the
right angle o' the triangle. From this point transverse bars
extend to the centre of the hypothenuse, which is connected
to a parallel motion, so that it noves up and down in a straight
line.  The pistons are conneeted to the ends of the hypothenuse
of the triangular frame, and as one of the pistons 1s always
halfastroke in advance of the other, the beam has a compound
motion imparted to it, due to the oscillation on the centre at
the midille of the length of the hypothenuse, and to the rise
and fall of that centre in a straight line.

The peculiar motion of the beamn will be best understood
by referring to the scries of outline dingrams included in our
illustrations. These diagrams show the relative positions of
the beam, pistons, crank, &c., at five successive points in the
revolution of tho crank-shaft, these points being separated
from cach other by an eighth of arevolution. Thus,in the first
figure both pistons are near the tops of their respective
cylinders, and the crank is pointing dircctly upwards. In
this figure, the left piston is performing its downward and
the right-hand piston its upward stroke. In the sccond
figure, the crank has made an eighth of a revolution towards
the right, and the right-hand piston has arrived at the top of
its stroke, the left-hand piston being at the same time at the
middle of its downward course. In the third figure, both

istons are moving downwards, and the crank is horizontal.

n the fourth figure, the relative positions of the two pistons
aro the reverse of those shown in the second figure; and in
the last figure of the scries, the crank is shown after it has
completed half a revolution, the two pistons being equidistant -
from the bottoms of their respective cylinders, the right-hand
one being on its downward and the left-hand one on its up-
ward stroke.

The di show very clearly two of the peculiarities of
the motion. 7The first of these is, that the pistons arrive suc-
cessively at the ends of their strokes at the times that the
crank is inclined at an angle of 46°; and the second is, that,
notwithstanding that the point of the beam at which the
crank is attached to the centre of the hypothenuse is of course
equal to half the length of the hypothenuse, the stroke of
each piston is more than doubleytm throw of the crank.
Thus, in the particular engine illustrated, the pistons, which
are 14in. in diameter, have a stroke of 20 in., whilst the throw
of the crank is 7 in. only. The reason of this will be readily
understood by reference to the outline diagrams.

Of the remaining pointsin the arrangement of the engine
it is unnecessary that we should say much, as most of them
will be understood by reference to the engravings. That the
whole design of the engine is onc of great ingenuity there
can be no doubt, and its complexity is, to a great extent,
more apparent than real. The arrangement certainly gives
great compactness, a point which is ot value in many situa-
tions.

Tug Surz CAFAL—A tug belonging to our own Govern-
ment has actually been floated through the Suez Canal. This
was the Prompt, recently despatched trom England to assist in
the embarkation of the Indian troops at Suez, and was conveyed
through the new Suez Canal, to tho Red Sea. After having
been lightened as much as possible, even to the removal of
the paddle-wheels, a number of empty casks were placed
under her, and in this manner she reached Suez.

Leeps.—We understand that the Kirkstall Forge Com-

any has reccived a large order for railway wheels. ~ Messrs.
ﬁitwn have also obtained an order for ten locomotive en-
gines. Muny of the Leeds works are, however, on short
time.

MoxsTER Brast FurNaces.—The Rosedale and Ferryhill
Iron Company has completed two blast furnaces of great size,
their dimensions being, height, 105 ft.; diameter, 23 ft. Each
furnace will contain, when in full charge, about 1300 tons of
raw material.

RepuctioN o Wages.—There is every prospect that the
ironworkers.on the Tyne will submit to the proposed reduc-
tion of wages—about 10 per cent.—which will come into
foree in a tortnight; a reduction is also taking place in the
wages of the men ewmployed in_the chemical trade on the
Tyne; the reductiop at the principal works will be about ten
per cent. also.

IsLINGTON RA1LwAY.—Notice has been given of an in-
tended application to Parliament to construct a railway from
Islington-green to the Moorgate Station of the Mectropolitan
Raitway.

" RAILWAY GUARDS' AND PAsSSENGERS' COMMUKICATION.
—Mr. Sheridan has obtained leave to re-introduce before the
Hotso of Commons his Bill of last year to compel railway

-eompanics {o estabstish some means of communication between

guards and passengers.- -
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rent week later than 5 r.M.on Thursday. The charge for ad-
vertisements is three shillings for the first four lines or under
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MEETINGS NEXT WEEK.

Tae INstiTuTioN of CiviL ENGINEERS.—Tuesday, De-
cember 3rd, at 8 p.M. 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
Viictoria Bridge, and Approaches to the Victoria Station.”
By Charles Douglas For, M.Inst.C.E.

SOCIETY oF ENGINEERS.—Monday evening, December 2,
1807, at 7} o'clock. Adjourned discussion on paper read on
November 18, “ On the Connerion between the Shape of
Heary Guns and their Durability.” By Arthur Rigg,
Jun., C.E.
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PORTRAITS OF THE ENGINEERS.

As has been already announced, we shall soon com-
mence—possibly in our next number—the publication
of a unique and exclusive series of portraits of the
leading English and foreign engineers, Jarge manufac-
turers, and inventors.  Each portrait will occupy a full
page of this paper, and will be in the best style of wood
engraving. ‘The portraits of Mr. Fowler (President
of the Institution of Civil Engineers), M. Flachat
(Président de la Société des Ingénieurs Civils, Paris),
Mr. Robert Napier, and Sir John Brown are already
in the cugraver’s hands; and Sir Danicl Gooch, Mr.
Hawkshaw, Mr. Fairbairn, Mr. Penn, Mr. Whitworth,
Mr. W. H. Barlow, Mr. Bazalgette, Mr. Harrison,
Mr. Hutton-Gregory, Mr. Bessemer, and Mr. James
Young have already kindly consented to sit for ex-
clusive photographs to be copied for the series.

Wiru so little work in progress at home, it is a
plcasure to learn of any large undertaking which is to
occupy a considerable amount of English™ enginecring
talent in our dependencies. A ship canal is to be
made through Canada West (formerly known as Upper
Canada) to conncet the waters of iakc Ontario and
the Georgian Bay. Lake Ontario is 234 [t. above the
level of the sen, while the Georgian Bay, communi-
cating treely with Lakes Huron, Superior, Michigan,
St. Ciair, and Erie, is at an elevation of 574 ft. The
ascent from Lake Ontario to Lake Erie is now made
by means of the Welland Canal, which runs nearly
parallel with and to the west of the river Niagara, and
which has thirty-four locks, large enough only for
vessels of small size. I'he new canal, which will be
about 100 miles long, 100 ft. wide, and 15 ft. deep, and
of which the estimated cost is about $,000,000/., will
overcome a summit of moderate height in addition to
the rise of 340 {t. from Lake Ontario to the Georgian
Bay. The canal will be fed from the summit from the
inexhaustible waters of Lake Simcoe, 30 miles long,
18 miles wide, and 470 fr. above Lake Ontario, or
130 ft. higher than the Georgian Bay and Lake Huron.
This lake (Simcoe) will be utilised for navigation for
a distance of 24 miles. The locks are to be of great
size, 560 ft. by 36 fi., and of 8 to 15 ft. lift, which
would require, say, forty-two locks for the whole
lockage of about 600 ft. "The great summit cutting,
south of Lake Simcoe, will be 84 miles long and 187 ft.
deep at the deepest part. The project of this canal

is, we believe, duc to Mr. Sykes, an cnginecr of
Toronto; but Mr. Hawkshaw and Mr. Rendel have
assumed the engineering charge of the undertaking.

This canal, which will follow the general course of
the Northern Railway of Canada, will save to vessels
sailing from the St. Lawrence to Chicago the long
détour of about 300 miles vid Lake Erie, and it might,
in the possible event of war, prove of the greatest
service 1n opening a way for gunboats to the upper
lukes.

There is still, however, the descent of 234 ft. from
Lake Ontario to the Atlantic, 180 ft. of this being in
that part of the river St. Lawrence above Montreal,
and of this SOft. are at the Long Sault, or rapids.
Ten ycars ago it was considered that no vessels more
than 130ft. long, 26ft. beam, and 10ft. draught
could navigate the whole length of the St. Lawrence,
and at present all vessels going above Montreal must
pass under the great tubular railway bridge there.

The proposed undeitaking will be known as the
Iuron and Ontario Ship Canal.  We expect, shortly,
to give a plan of it, with much fuller partieulars than
are contained in the present brief notice.

FRENCH AND ENGLISH ENGINES.

At one of the recent meetings of the French Insti-
tution of Civil Engineers, M. Normand, son of the
eminent shipbuilder of Havre, and who is himself a
constructor of marine engines, made a detailed com-
parison of the French and English marine engines in
the Jate Exhibition. Our countrymen cannot fail to
respect, and even to admire, the frankness with which
M. Normand, upon perfectly dispassionate and nicely
discriminating arguments, awarded the palm to the
Englishmen ; more especially, perhaps, to Mr. Penn.
“ g hen,” said M. Normand, “ we examine the English
screw-engines shown at the Exbibition, we are struck
by the contrast presented by the simplicity and the
rational lightness of their framing when compared with
the heavy, complicated, and cumbrous edifices which
characterise the French types; we feel that a wholly
different order of ideas presided at the crea-
tion of the two species, although both are
made to accomplish very simple and perfectly iden-
tical functions, viz.,, turning a sha(t. In the
English construction, the great crank-shaft is the base
anf true foundation of the system; towards that all
the movements converge, aud all the parts which con-
tain them gravitate. The cylinders are generally
united “en bloc, perfectly rigid, or isolated as in
Maudslay’s engine, and their point d’appui or main
support is upon the bearings of the shaft through
small isolated frames, distributing the action of the
motive force upon fuur poins spaced equidistantly
upon the circumference of the cylinders —an excellent
poiut with respect to the strength and security of the
parts. The condensers and slide-bars form a separate
group, placed upon the other side of the shaft, and
counected with the bed-plate by a light and flexible
framing, Jeaving full liberty to the movements always !
obscrved in the structure of a ship. The work of the
air-pumps being at most but the twentieth part of the
etfort upon the pistons, this arrangement involves no
objections.

“*“ During twenty years of experience these princi-
ples of construction have been found to furnish every
desirable guarautee. They are accepted without
question, not only in England but everywhere, in the
construction of screw-engines, with the exception of
France alone.

*“The French engines intended for the imperial navy
have been desigueg with the idea of making all their
parts rigorously solid ; and it has been thought that
this result could be best secured by throwing all the
strains upon a foundation-plate embracing the whole
extent of the engine. It sliould be observed that at

lirst, because of the large dimensions—about 23 ft. by |
26 Mt. 6 in. in the engines of 950 horse power—this |
plate has been put together in six pieces, a fact which, |
when its slight depth is considered, deprives it of |
almost all value in the very contestable point of view i
which could have led to its employment. ‘The eylin-:
ders are almost wholly held by means of external hori- |
zontal lugs, aud the reaction of the motive force !
(about 80 tons in the engines of 950 horse power) is
thus sustained upon two points only in the perimeter
of the cylinders. kiaywc not here find the reason for the :
occasional {ractures of eylinders, which happen in the
larger engines? In this systemthe connexionbetweenthe
cylinders must of necessity beslight. Finally, the inequa-
lity of dilatation of the cy{inder with respect to the foun-
dation, introduces into the system strains which should
not be neglected. For the temperatures being about
250° and 125° respectively, the difference of dilatation
in the whole group of cylinders is not less than }in.

It should be said here that at Le Creusot they do not,
properly speakine, employ foundation plates but in a
very restricted manner ; but they do not, because of
thus suppressing them, avail themselves of hardly any
advantage, for all parts suppressed as the foundations
are maintained as dependencies of the cylinders and
condensers.

““In conclusion, it is at least doubtful whether the
system practised in France possesses more solidity,
and at the same time useful rigidity, than the mode
followed by the English constructors. It certainly
causes a notable increase in the total weight and of the
cos? of construction. It uselessly augments the
volume of the engines, especially in height, at the ex-
pensc of the space so necessary for the strengthening
of the hull,  The designs exhibited by the Im-
perial Marine show that in our vessels the longitudinal
stringers, of such capital importance in respect of
strength, are completely wanting. This arrangement
has the further disadvantage of increasing the dis-
tance between the cylinders to afford room for their
external fastenings. In the three-cylinder engines of
950 horse power, the increase of distance between
each pair of adjoining cylinders is about 16 in., being
4ft. for the whole machine. A still graver objection
is that of the increase of distance between the bear-
ings of the main shaft. In the 950 horse power en-
gines, of which the stroke is 4 ft. 3in., this distance
is increased from 8 ft. to 9 ft. 4in. The strains tend-
ing to bend and break this principal member of the
machiue, and of which the couservation is so delicate,
is thus increased in the same proportion, or about 17
per cent.

““ M. Normand would not go to the bottom of this
special question, until now too much neglected—the
measure of the rea/ fatigue of the shafts of marine
engines. It should be recollected that these parts are
subjected to two distinct kinds of strains—a strain of
forsion, the net result of the work of the pistons, and
a strain of flexion, which in all engines of short stroke
so much exceeds the first kind of fatigue, that it alone
remains to be considered. The mode of construction
of the large engines of the French section aggravates
sll;)i{l more, then, the situation already so unfavour-
able.’

At an earlier period in his remarks, M. Normand
paid a high compliment to Messrs. Penn’s engines, not
only in respect of their fine workmansbip, but also of
their arrangement. By the employment of the trunk,
the connecting-rod is kept on the cylinder side of the
shaft, leaving no moving parts on the other side but
the air, bilge, and feed pumps, and it is thus that Mr.
Penn finds room, with perfect accessibility to all the
parts, for the very large surface-condensers which
form so prominent and valuable a feature of his later

esigns.

OMNIBUS SUBWAYS.

Mgr. Perer Barrow has published the prospectus
of a scheme which, if we could take his word for it,
would revolutionise railway engineering—dispensing
with steam, and, indeed, nearly all other power, and
reducing wear and tear to almost next to nothing.
He proposes to drive a system of tubular subways
under London—first of all under the Thames, near tie
Tower, andto work carriages through them, each weigh-
ing two tons, loaded, and containing 12 passengers, the
motive power tobcthatof oneman! Mr. Barlowestimates
the friction of his omnibus, running on a very accu-
rately laid railway, as 4 1b. only per ton, and the re-
sistance of the air at 2 lb. more, or 6 lb. per ton in all,
or 121b. only for the loaded carriagc! ~He proposes
to make the quarter-mile run of the Tower subway in
2% minutes, or at the rate of six miles only an hour.
With *“two and a half men,” however, which meaus,
we suppose, two wen and a boy, the run can, he says,
be made in one minute, or at the rate of fifteen miles
an hour, which is more like what the public would
require.

Of course, if sufe railway carriages can be made to
weigh 1o more than the weight of the passcugers
carried—the present ratio being as from three to five
tons of carriage to one ton of passengers, and if the
resistance to motion may be diminished to but from
41b. to 61b. per ton, Mr. Barlow’s scheme may an-
swer ; but so, of course, a reform could be nade in all
our ordinary railways, which would save something
like eight millions yearly in their working expenses,
equal to 2 per cent. additional dividend upon the
400,000,000/. invested in British railways.

Mr. Barlow proposes to drive his cast-iron tubes
horizontally through the soil by means of power-
ful hydraulic pressure; and ‘Tbetween stopping-
places (for he dispenses with stations) he proposes
to let the line descend for halfway and then rise again,
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so as to help the carriage off on starting, and help
also to bring it up without brakes in stopping. The
passengers arc to be lowered to and lifted from the
tubes by hydraulic lifts.
The plan reminds us somewhat of the proposition
rinted a few years ago by a shareholder in the Great
estern Company, who insisted that the trains on the
branches of the company’s lines might be worked each
by a horse, mounted on an endless railway in the guard’s
van, and who would thus work the train at 10 miles
an hour, while, “if whipped up,” the poor brute would
“easily” do twenty ! »

RAILWAY FOUNDRY AT MADRAS.

Tue 600 miles of the Madras Railway, with the ex-
ception of the Baugalore branch, were originally laid
with wooden sleepers and ordinary chairs. The
sleepers, however, did not last much more than twelve
months under the energetic attacks of the white ants,
and it was found, too, that the native workmen would
not tuke proper care in packing them. Since
Greaves’s pot sleepers have been put down the main-
tenance of way has been lessened to from 65/, to 70/.
per mile per annum, where before it had cost at least
twice as much. The natives, too, attend properly to
the packing of the pots, which is an easy matter in
which' they can hardly go wrong.

The Madras Railway Company have lately made a
contract with Messrs, Hopkins, Gilkes and Co., of
Middlesboro’-on-Tees for 10,000 tons of Greaves’s
sleepers, and these are about to be cast, in Madras,
using the old railway chairs, of which there are many
thousands of tons, and melting with native coaf‘.
Messrs. Hopkins, Gilkes, and Co. are sending out two
of Woodward’s steam-jet cupolas, an invention which
appears to have now established itself beyond question
in the favour of ironfounders. Mr. Thomas W.
Bayes, the engineer in charge of this work, left
London for Madras on Suuday evening last, and it is
anticipated that he will soon have the foundry erected
and at work. :

COMPOUND RAILS.

AN experiment is being tried upon a mile of the
South-Eastern Railway, the details of which were
privately communicated to us, a few wecks since, by
the engineer of the line, Mr. Peter Ashcroft. As the
result of the experiment was to some extent uncertain,
and could only be determined after a considerable lapse
of time, we werc naturally requested not to make it at
once public, and as naturally saw the propriety of de-
lay. The subject of the experiment, however, a com-
I;ound stecl and iron rail, made in threc parts, has since

een published, without sanction, in one of the me-
chanical newspapers, and we may now therefore describe
and comment upon it.

The compound rail consists of a T-shaped steel bar,
weighing 45 lb. per yard, bolted by steel bolts betwecn
a pair of ] L.shaped angles, weighing together 64 Ib.

er yard, the whole thus weighing 109 lb. per yard.

he separate lengths break joint equally with each
other. The Lancashire Stecf Company are making
200 tons of this way, at a cost, for steel and iron, of
9 guineas per ton, equal for each mile of way to a
73 b, steel rail at 13 guineas per ton.

This compound structure, the cost-of which is thus
practically the same as that of steel way, would be ex-
pected to have the usual durability of steel, in so far
as the wear of the head of the rail is concerned, and it
will probably have about the same vertical strength as
a steel rail, possibly, however, rather more. If it
were the fact that steel, when made by makers of
repute, and under due inspection, was brittle, the com-
pound rail would have the advantage of the toughness
of its iron angles, supposing, of course, that these
were tough. Engineers can now, however, so easily
satisfy thcmselves of the extraordinary toughness of
steel rails, of good makes, and can so certainly secure
the same toughness by enforcing the test of trying onc
rail taken at random from every tifty, by dropping upon
it a ton weight from a height of from 20 ft. to 301t.,
the rail being supported on 3 ft. bearings, that no
apprehension can be felt upon this point.

he slight difference in the cxpansion of the steel
and iron 1s of course provided for by making the holes,
for the bolts which bind the separate lengths together,
a little oblong.

But the main consideration with respect to all com-
pound rails is, will not the separate parts wear upon
cach other, slizghtly at first, and more rapidly after-
wards? Almost the identical form of rail under
notice, except that it was all in iron, was held together
by rivets instead of bolts, and was hardly heavier than
the ordinary single rail which it replaced, was used,

for some years, hut not, we believe, since 1856, on the
Baltimore and Ohio Railway, in America. It was de-
signed by Mr. Benjamin H. Latrobe, the chief en-
gineer of that line, and was known as * Latrobe’s
three-part rail.” Many sections of compound rail
in which the rail is divided, in various forms, into two
parts, have been extensively tested in the States, but
not, we believe, with permanently satisfactory results.
None, we believe, are in use there now. Holley’s
Railway Practice, an important work, insufficiently
known in this country, gives (page 179) what little
information is to be had, and the author there speaks
with some degree of favour of the compound system.
"The general fact is that compound rails have commonly
failed, after a comparatively short period of use, by the
separatg parts knocking against each other under the
action ot continued traffic. Mr. Ashcroft’s plan is
better than that of the American compound rail, inas-
much as it is much heavier (and, of course, more
costly), its wearing part is of steel, it has a broad
base, and its separate parts arc held together by bolts,
which may be tightcned when necessary. We shall
await the results of experience with this new line, and
hope sometime to give our readers the results.
1

THE RICHARDSON PROCESS.

It is only a very short time since we regretted the ab-
sence of a sufficient number of facts and practical data
concerning the Richardson process and its practical
results, and now such facts are crowding in as fast as
we can recount them. The Richardson process has
been taken up by Mr. Beardmore, of the Parkhead
Forge, Glasgow, and a number of puddling-furnaces
have been fitted with the simple apparatus required
for this mode of puddling. The first charges were
made about three weeks ago, aund since then two of
the furnaces have been kept constantly and regularly
working, each furnace making six heats Eer day from
grey pig iron of the same mixtures which are used in
the common puddling-furnaces at the Purkhead Forge.
The blast is providgﬁ by a small horizontal blowing-
engine of a peculiar construction, designed by Mr. A.
Kirk, of the firm of James Aitken and Co., Glasgow.
The stcam cylinder is apparently about 14 iu. in
diameter, and about 2 ft. stroke, the blowing
cylinder has a trunk, or large hollow piston-rod,
which coutains the suction-valves, the outlet-valves
being at the upper part of the cylinder on the
outside. The pressurc of air in the receiver
is 8 1b. per square inch, but the blast is considcrably
reduced in its pressure by being conducted to a con-
siderable distance in narrow pipes with sharp corners
and varying sections, go that the actual blast pressure
may be estimated at 41b. or 51b. at the utmost. The
furnaces havc not been altered in any way for the
application of this process, and the mode of working
up to the introduction of the blast is exactly the same
as usual. The blast-pipe, or tubular rabble, has been
altered from its original form, the numerous small
holes through which the blast used to be subdivided
having been supplanted by one broad slit or rectangular
opening about 4 in. wide and 3 or 4 in. long. This is
more easily kept in order and clean from slag. ‘I'wo
or three rabbles of this kind are fitted to each puddling-
furnace for being used alternately, in order to prevent
overheating and destruction of the rabbles ; each rabble
is connected to the blast-pipe by & long flexible tube
of india-rubber. The blast is turned on before the
rabble is introduced into the furnace, and continued
for a short time after extraction, so as to prevent the
mouth from being choked up by the cinders.

The mauipulation is identical with common puddling,
the tubular rabble being stirred and moved about in
the furnace instcad of the common rabble; but the
time, from the melting of the iron to the ““boil,” is
reduced to ten minutes with a quality of iron which
usually took from twenty-five to forty minutes to
undergo the same change. At the beginning of the
process the sparks, characteristic of the period of
desilicatisation, are thrown out of the furnacc through
the small hole in the door, through which the rabble
passes. At a later time the furnace fills with a volu-
minous bright flame. The tubular rabble is with-
drawn when the iron begins to boil, to prevent loss of
iron by its being thrown out of the furnace. The
plain rabble is then inserted, and the charge com-
pleted by common puddler’s work. 'The total saving
of time under the circumstances now existing at the
Parkhcad Forge may be estimated at an average of
twenty-five mmutes per heat, the loss of iron is
dimimshed, and the quality most decidedly improved.
We have secn bars at the Parkhead Fcrge mnge from
the same mixtures of pigs, in the same kinds of
furnaces, and by the same set of men, with and with-
out the assistance of the Richardson apparatus, and

the difference in the quality of the mill-bars pro-
duced is so marked and so much in favour of the
Richardson process as to be quite conclusive. The
mill-bars produced are of a very good quality in both
cases ; but those made by the new process bend cold
round a sharp coruer to a right angle, while the
others crack alter being bent to less than balf that
amount. The fracture of the new material has also a
much finer and more uniform grain of iron, and under
the microscope shows an effect much more resembling
the softest kinds of steel than the common kinds of
puddled bars. 'There has not being a single spoiled
charge or bad bar produced throughout the entire
time of working at the Parkhead Forge, and the
Eroducts of the Richardson process are used for the
est qualities of articles, each mill-bar undergoing a
test for its quality beforc its being emrloyed. The
puddlers find no difficulty in managing the apparatus,
since virtually the character and method of their
work has not been changed in any respect, and is only
reduced in quality or duration in one particular stage
of the process. It is very probable and, in fact, also
visible that the ironis raised to a higher temperature by
the action of the blast than it attains by the ofd puddling
rocess, and this may cause the iron tv take a somewhat
onger time in balling, as it has to cool down to iis
oint of solidification from a higher heat. There is,
owever, a tendency amongst the workmen to protract
this period purposcly beyond its necessary limits, as
they seem to fear an interference with their present
rates of wages in case of their power of production
being “unduly” increased. The balls made are very
large, there being only three taken out of one heat of
4 cwt.; and they are hammered into blooms, two balls
by (i)reference taken from different furnaces being
piled together to form each bloom. We have seen
several charges in succession made by the Richardson
process at the Parklead Forge; we have timed one
charge, the furnace having been feltled fresh hefore
its introduction, and its total time from charging to
the removal of the third and last ball was 1 hour
17 minutes. The rabbles remain in good working
order for a very long time; they are cleared of all ad-
hering matter immediately after their being withdrawn
from the furnace, and they can be dipped into cold
water without injury, same as the common puddler’s
tools. Further experiments and an immediate exten-
sion of operations are about to take place at the Park-
head Forge, where the success hitherto attained gives
every reason to expect the most important advautages
from the improved mode of working.

WOODWARD'S STEAM-JET CUPOLA.

Tuk use of the stcam jet to create a draught in a
narrow chimney has been understood ever since Trevi-
thick thus employed it in 1803, or, at least, since
Nicholson fully described its action, and patented
certain applications of it, in 1806. A steam jct was
tried many years ago at Caerphilly, in the wide throat
of a blast-furnace ; but Mr. Edmunds, who made the
experiment, soon found that it would not answer
merely because the throat of the furnace was so wide
that the jet drew its air, not through the charge
below, but from the large space immediately about it.

In the small chimney of the locomotive, as used by
Trevithick and by Hedley, long before George Stephen-
son could bring himself to see 1ts advantage, the steam-
jet, whether of waste steam or live steam, is effective,
and is found not to be greatly more costly, even with
live steam, than would the working of mechanical
blowers delivering the same volume of blast, at lcast
where the blast is to be delivered under the slight
pressure required for cupola furnaces.

Messrs. Woodward Brothers, of theQueen’s Foundry,
Aucoats, Munchester, have now erecied upwards of
sixty cupolas haviug closed tops and charging-hoppers,
and having a narrow sheet-iron chimney-flue, taken off
at the side, through which a jet of live steam is dis-
charged as the only means of producing a draught.
Engines, fans, or other blowing machiuery are thus
completely dispensed with.

Some of these cupolas have been at work since April,
1865, and among those who have been supplied with
them are Messrs. Robert Stephenson and Co., Messrs,
Galloways, of Manchester, Messrs. Beyer, Peacock and
Co., Messrs. Dobson and Barlow (Bolton), tie Man-
chester Steel aud Plant Company, Messrs. Jack and
Co. (Liverpool), and many other well-known firms.
The Norton Iron Company, whose furnaces are ncar
Stockton-on-Tees, state that they are melting in these
cupolas at the rate of one ton of iron to one cwt. of
coke, and in general practice we are informed, upon
good authority, that 1} ecwt. of coke to the ton of
iron suffices, except with very small castings, when the
coke rises to 1§ and even 1§ cwt.
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The consumption of coal under the boiler to supply
steam for the draught is 1 cwt. for each ton of iron
melted, and often the cheapest slack, worth less than
one-fourth or even one-sixth as much as coke, is used
for this purpose.

The rate of melting is about 15 cwt. per hour, per
foot of diameter of outside casing, althoug?-[h, with more
steam, a greater cast may be made. It has been
alleged, too, that the iron cast from the jet-blown cupola
is somewbhat stronger than that cast from fan-blown
furnaces, but we have no positive information on this

int.
poMessrs. Hopkins, Gilkes and Co. have sent two of
‘Woodward’s cupolas to Madras, to melt down the iron
for their contract with the Madras Railway Company,
for 10,000 tons of cast-iron chair-sleepers.

THE HONDURAS RAILWAY.

Berore English investors are taken in with the
delightful prospectus of the Honduras Railway Com-
pany, proposing to make a railway through a trackless
tropical forest for 8000/, per mile, theyshould remember
that the comparatively easy works of the Panama Rail-
way, 49 miles long, cost 32,000/, per mile, and oc-
cupied eight years in their exccution, during which the
loss of life among the labourers, including thousands
of Chinese coolies, was frightful.

Those who wish to know what the Honduras route
really is should read the account published in 1853-54
in the Journal of the Frankiin Instilute, by Mr. John C.
Trautwine, an able American engincer, who carefully

surveyed the proposed line of railway. In 1860 the
present writer bhad occasion to pen the following ob-
scrvations :

“Mr. E. G. Squier surveyed his ITondur.s grant,
« employing, we belicve, as an ir.strument of measure-
“ ment a mule which travelled so many miles an hour.
““ The result was a report that the railroad would be 150
“ miles long, and cost 8,000,000 dols. (l,GO0,000l.f.
“ When Mr. Trautwine made his report, as the result
“ of the closest investigation, that the length would be
250 miles,and the cost 30,000,000 dols. (6,000,000¢ ),
“he was repudiated, his report suppressed, and a
“ tremendous effort made to muddle Lords Palmerston
“and Clarendon, and the ¥rench Emperor, in regard
““ to the whole affair. These tactics, however, did not.
“ answer, and the Honduras grant, originally held at
“ 600,000 dols., could now be had, douthcss, ata much
““ lower figure.”

BREECH-LOADING REVOLVERS.

Tue Pall Mall Gazetle has done good scrvice by
its clear, well-reasoned, and dispassionate statements
of the advantages of brecch-loading as compared with
capping revolvers. The objcctions to central-fire,
copper-cased cartridges have, happily, been well-nigh
silenced. They are not liable to explosion from any
cause, except, of course, they are smartly struck upon
the igniting point, nor, with a dozen or more cartridges
placed togctﬁer, is the explosion of one communicated
to another. Nor does the powder deteriorate. The
copper-cased cartridge shoots as “hard” as will the
same weight of powder in any other form of casing,
and it of course shoots just as accurately, simply be-
cause the breech-loading action of a firearm bas no-
thing to do with accuracy of shooting, this being
wholly a question of weight of charge, form and weight
of bullet, of the bore, length, rifling and truth of the
barrel, and of the accuracy of aim. Breech-loading
ammunition, too, has actually become more readil
procurable than any other, both in England and nbrozuﬁ

The Government, it appears, have determined upon
abandoning capping revolvers in favour of a breech-
loader submitted by Messrs. Adams, and the subject
of converting the muzzle-loading revolvers is under
consideration.

STEEL-TOPPED IRON RAILS.

NoxE who have any faith in the future of invention
and discovery would pretend to fix limits to the degree
of improvement that may yet be attained in processes
which, although already carried out with some success,
are not yet satisfactory. It may yet be found practi-
cable to make a perfect weld between a steel top and
an iron stem of a railway bar; but this has not been
thoroughly done yet. Many trials have been made,
and it was for a long time belicved, by a number of
engineers, that the plan pursued at Crewe, of welding
steel tops to iron stems, with an intervening layer of
puddled iron, would secure perfect soundness. Un-
fortunately, this isnot the case. The steel-topped rails
in use on the London and North-Western Railway
have been found to show, after a time (and that oftencr
in warm weather), a slight crack between the steel and

the iron at one point in their length. Once opened,
each successive train extends this crack until the whole
of the steel top comes off as if it had heen fastened by
some kind of cement rather than by welding. We
have been shown large numbers of the tops which have
so peeled off, and no doubt any gentleman really in-
terested in knowing the facts will be shown the same
dissevered caputs, on application in the proper quarter.

INDIA AND HER RESOURCES.

Tug Indian correspondent of the 7Zimes observes, with
reference to our Indian empire: “It may be safely asserted
that next to England itself there is no country financially so
sound. Ier debt is not twice her revenue; for political
reasons her population are so lightly taxed as 8s.a head;
and she spends on public works, including guaranteed rail-
ways, close on twoﬁ'e millions a year, or one-fourth of her
whole revenue, and that not out of loans. It is not too much
to say that if the necessity of paying some two millions ster-
ling a year as interest on guaranteed railway capital, and of
occasionally advancing such ecapital, had not occurred at the
very time when the 1nutiny involved tho expenditure with
which Messrs. Wilson and Laing had to deal, India would
have had a permanent surplus, like England. That interest
is now being paid back, and the guarantec does not now in-
volve so much as half a million a year. But there are two
reasons why, in spite of this, a surplus will never be realised
without new sources of taxation. Railway extension in-
volves new guarantces, and there are four or five lines which
for imperial and local purposes this generation must undertake
—from Delhi to B , the surveys of which are sanctioned ;
the Indus valley, from Mooltan to Kotree; more important
than both, the line from Lahore to Peshawur; small cross
lines north and south from Berar to Agra, most important
in a military sense, as conuccting the three which radiate
out from Bombay castward; a line from Calcutta to Dar-
jeeling, and an extension of the Eastern Bengal line from
Goalundo into the Assam valley, and towards the old route
to China and Burmah, through Munnipore. The sccond
reason is the frightful pace at which the extraordinary dcveloE-
ment of progress in India is adding to the expense of the
civil administration. Seven millions have been added to the
civil charges in as many ycars, and only the tight hand of
Sir John Lawrence keeps the amount from being doubled.
The rise of prices and the improvement of the governing
machinery go hand in hand, and must continue to increase
our expenditure at a far greater paco than the revenue will
increase if left to itself.”

MEeTROPOLITAN TRAMWAYS.—The Metropolitan Tramway
Company (limited), whose scheme we_noticed last week, have
given mnotice of intended application to Parliament for power
to lay down street tramways for the conveyance of passengers
and other traflic. Tramway No. 1 is proposed to commence
from the Archway-road, near Highgate, and to pass alon,
the Holloway-road, Upper-street, Islington, High-street, an
City-road, to Finsbury-place. way No. 2 is to com-
mence in the Seven Sisters-road, pass along Park-road,
Camden-road, High-street, Camden {:uwn, Hampstead-road,
and Tottenham-court-road, to near Oxford-street. Tramway
No. 3 is to start from Union-street, Whitechapel, and to pass
along the Whitechapel-road to the Broadway, Stratford.
Tramway No. 4, from High-street, Clapham, to {(onnin ton-
park-road, Lambeth. Tramway No. 6 to extend from Ken-
nington to Brixton-hill. Tramway No. 6, from Kennington
to Westminster-bridge. Power to purchase lands a.n§ to
make agrecwents with the strect authoritics. Each tramway
is to occupy 6 ft. 3in. in width. Power to raisc money, and
to reserve to the company the cxclusive right of using
carringes on the tramway with flange wheels uﬁaptod to run
on edge rails. Another company has given notice of intended
application for power to construct thirtecn strect tramwaysin
Southwark and Lambeth. No. 1 is to pass along the New
Kent-road, from St. George-the-Martyr, Southwark, to Cam-
berwell. No. 2, from St. George-the-Martyr to Newington.
No. 3, along the centre of the Westminster-bridge-road to
Christ Church, Southwark. No. 4 to pass along the centre
of the London-road and Blackfriars-road to Southwark-street.
No. 5 from the Westminster-bridge-road to the Elephant and
Castle. The company reserve the exclusive use of the tram-
ways, having carriages with flange wheels adapted to run on
the groove rails.

CiiNgse (GRass.—The Duke of Devonshire writes to the
Times to say that he is onc of the 9000 who has planted Mr.
Hallett’s Chinesc-grass seeds. His Grace had them planted
however, three wo(ﬁ(s later than the proper time.  He writes :
“They quickly ‘entered an appearance,’ grew, and flourished,
without any further care or attention; and at the end of last
month, the canes (of which there are from three to six on
each plant) were nine feet high, with large heads of seed on
them, which I fear will not thoroughly ripen owing to the
late planting. 1lad they done so, I should say some of the
heads would have borne as many as 5000 sceds. 1 think very
few of Mr. Hallett's adversaries would care to face him armed
with one of the cancs, which are large in proportion to their
height.”

MM. PeTIN, GAUDET, AND Co.—The profits realised by
this concern (otherwise known as the Naval and Railway
Blast Furnaces, Forges, and Steel Works Company)
amounted in 1866-7 to 145,7991., as compared with 177,0841.
in 1865-6. Although the profits somewhat declined in 1866-7,
the total sales effected by the company in 18066-7 amounted
to 1,374,1781., showing an advance of 46,539/, as compared
with 1865-6. The decline in the profits of 1866-7 is attri-
buted to the general fall in the prices of metallurgical pro-
ducts, and to large cxpenses incurred in connexion with
the Paris Exhibition. The company’s productive resources
are such that it can now turn out 50 tons of Bessemer cast
steel per day.

TaE MALTA AND ALEXANDRIA CABLE.—This line has been
repaired, and is again in good working order.

A “TIN-POT” RAILWAY FOR ABYSSINIA.

A rourNiGHT ago, we casnally deseribed Mr. Hadden's
curious vroposition for a sheet-iron railway in Abyssinia. A
week later, our nimble contemporary, The Engiueer, found out
what we had said and repeated it almost, but not quite, in our
own words, adding the illustration of a woodcut to show what
this wonderful ruilway would be like; and the Times has copied
this descriptive text, omitting the woodcat. The young gentle-
man of The Kng says, however, that Mr. Hadden's sheet-
iron or tin-plate railway is * simple and practical,” whereas we
never said that. We will not object to adopt the first adjective ;
but 1t must in that case have its most extended application, ex-
tending even to the designer as well as to the design. Fortu-
natelyefor the expedition (whetber fortunately or otherwise for
Mr. Hadden), Sir Robert Napier is himself an engineer, and he
will be able, when he receives our present number, to compare
our opinion of Mr. Hadden’s temporary way with his own.

Mr. Hadden proposes to make either longitudinal or cross
sleepers of flattened cylinders of sheet iron. closed at one end,
and which are to be well raimmed inside with sand or earth, like
feathers in a bolster, and then closed ulso at the otler end.
These sleepers are to be so_ light that, before being filled, one
man can easily lift oue, weighing, say, 50 1b. or 60lb. Once
packed, these sleepers are to be laid on the ground, with little
or no ballast, and the rails secured to them by clip pieces, one
rivetted on and the other “ made to turn like a dour-butten,”
and, the latter being turned and tightened, we are told that *‘ all
is secure!”

"T'he thickness of the sheet iron is not given, but we suppose
it may be §in.; possibly more. Let the gaffer of a gang of
men on an knglish line be shown a flattened sheet-iron cylinder
% in. thick, and large enough for a railway sleeeper, and be told
to ram it well with ** sand, earth, or other convenient inaterials.”
He would, in all probability, burst it in ramming, or, at ary
rate, take the flats out of its sides, leaving it of necarly a cylin-
drical form. Then would come the closing of the end, perhaps
by a lid, like that of 1 gas retort, but involving some care and
fitting. When laid and used as a sleeper, it would receive a
new kind of ramming—externally, The “ earth or sand ” would
then yield to some extent, leaving a partial hollow withiu, and
the sheet iron would rumble and erackle in fine style under
passing loads, and would not probably be long in splitting open
even if its closed ends did not burst, as would be more tha»
likely. The sheet iron, lying on the bare and often stony ground®
woniy soon be worn into holes, when the “sand, earth, or other
tonvenient materials ” would escape, and the sleeper would thens
offer no more resistance than a cigar-case. Really, we doubt if
good, tough hides would not be inore duruble and altogether
better than sheet iron. They could not be nuch worse. They
would pack far better on board ship, in seuding them out; for
the sheet iron sleepers would claim, each, its tull share ot room,
as if it were Norway fir of the same size. How the sheet iron
would fare in the wet geason, steaming io the heat, crackling
under the loads, and grinding into the gravel, Sir Robert Napier,
as an engineer, will be fully adle to judge.

Why Mr. Hudden must make his sleecpers * portable,” or 8o
far portable as to be carried by one man, we cannot sce, unless
it is his idea to employ but one man in laying his railway. In
that case this fidus Achates will have about 2000— perhaps
more—of these sleepers to carry, on his back or otherwise, for
every mile laid, and in laying the secord mile, taking with him
one sleeper at a time, he will have a little walk of about 6000
wiles, going and coming, this pedestrian journey increasing,

rogressivaly, bge4000 miles on each succeeding mile of way!

¢ mnust needs be another pedestrian Watson, and would, we
must hope, be able to do his 100 miles * inside of ” 24 hours,
supposing no emiscary of King Theodore should * pot ™ him or
¢ gobble him up.”

If Mr. Hadden will turn, as Sir Robert Napier will.have
turned by tho time he sees this clever plan, to the account
which we republished u few weeks ago of the laying of the
“track” of the Pacific Railway, he will learn how two, and
even three, miles of line may be laid per day, not by sending
one or more men forward with sleepers and rails on their backs,
but by carrying these to the front on railway trucks, running over
the line already laid. From this account Mr. Hadden, with his
200,000 tin-pot sleepers for 100 miles of way, inay learn a
useful lesson, and it is sincerely to be hoped that he will not
trouble Sir Stafford Northeote nor Sir Robert Napier again until
he has learnt and digested it.

LExGrLisH IRONWASTERS IN BELGIUM.—A contract for
283 tons of Bessemer cast-steel rails, required for the Belgian
State Railways, has just been lct to the John Cockerill Com-
pany, at 12/. 11s. 6d. per ton. The second tender was that
of the Barrow Hematite Steel Company (137, 8s. 4d. per ton).
Charles Cammell and Co. (Limitm{), Sheflield, also tendered
at 14/. 16s. 1d. per ton. The deliveries were proposed in tho
English tenders to bo made at Antwerp. About cightcen
months since, an English firm obtained a similar contract at
151. 1s. 10d. per ton. The full in prices indicated by the
present adjudication is thus no less than 21. 10s. 4. per ton.

Tor MosT CENIS TUNNEL—At the closo of October,
4555 metres out of the whole 12,220 metres of this tunnel re-
mained to be picreced. During the first ten months of this
year, the distance executed was 1329 metres, while during
the whole of 1866 only 1025 metres were pierced. If the
present rate of progress is maintained, the tunncl will be
completed by 1871.

Tue Paris ExmBiTioN Mepars—We read in the
Etendard as follows: “ On frappe activement au grand hotel
des monnaies du quai Conti les nombreuses médailles d’or,
d’argent ct de bronze des lauréats de I'Exposition universelle,
avee leurs noms cn relief sur le cartouche supporté par deux
petits génies.”  This means, in English, that they are pound-
ing away with all their might, at the French Mint, to get
ready the gold, silver, and bronze medals which should have
been struck and distributed long ago. We are glad to learn
that the lauréats are to have their names struck, in relief,
and that, too, between a couple of little geniuses.

SUBMARINE TELEGRAPHY.—A contract has been signed
between the Portuguese Government and Mr. Rose, civil
engineer, for a telegraph cable from Lisbon to Gibraltar.
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30-Cwr. HYDRAULIC CRANE, AT THE RIVER DON STEEL WORKS, SHEFFIELD.

AT the present time, when hydraulic power is becoming
more and more extensively utilised at our large engineering
works for lifting and other purposes, we believe that the
annexed engravings of one of the 30-cwt. hydraulic cranes at
the River Don Steel Works, Sheffield, will be interesting to
many of our readers. The cranes in question were designed
by Mr. Edward Reynolds, the engineer of the River Don
‘Works, and there are seventeen of them in use at different
parts of the establishment.

As will be scen by the engravings, the pillar of the craneis
formed by the hydraulic cylinder, this latter being 12 in. in
diameter, and being made of metal 1} in. thick at the bottom
and 1lin. at top. The lower cnd of the pillar is slightly
tapered, and is tightly fitted into the boss of a cruciform casting
1t. 64in. deep at the centre, and measuring 4 ft. 4}in.
across the arms. This casting is securely bolted down to the
foundations of the crane by four 1} in. bolts; the founda-
tions being simply formed of four baulks of timber, dis-
posed in pairs so as to form a double cross. The water
which is supplied at a pressure of 100 lb. per square inch, is
led into the bottom of the cylinder by & 2in. wrought-iron
Eipc, the cylinder cover, to which this };]ipe is_connected,

aving a 3 in. tube cast on it, as shown in the vertical scction,
80 as to form a rest for the piston when the latter is at the
bottom of its stroke.

The piston, which is 4in. deep, is cast in one picce with
the piston-rod, this latter being of cruciform section, measur-
ing 5} in. across the arms, where it joins the piston, und &in.
across necar the upper end. The top of the piston-rod is
cylindrical, and enters a socket formed to reccive it in a cast-
iron_ crosshead, having arms working in cast-iron guides
carried by the framing of the crane. The socket is fitted
with a piece of brass against which the rounded end of the
piston-rod bears, and as the latter is not sccured in the socket,
the frame of the crane, and with it the crosshead, can turn
round without imparting their motion to the piston.

Referring to the engravings, it will be scen that the cross-
head just mentioned carries a grooved chain-pulley, and over
this pulley, which is 2 ft. 1 in. in dinmecter, the chain of the
crane is led. A §in. chain is used. On its way from the 1|xb-
pulley, the chain is first taken under an 11in. grooved pulley
carried by the framing, then over the crosshead pulley, and

15 then brought down and secured to the framing, as will be-

ecen from the side elevation. It follows from this arrange-
ment that the lifting motion imparted to the end of the chain
18 equal to twice the motion of the piston, and the stroke of
the latter—86 ft. 10in.—would theretore suffice for a lift of
13ft. 8ft. The jib of tho crane is formed of 4}in. by 4in.
T iron, and it has a radius of 13 ft. 8 in., whilst the centre of
its end pulley is 14ft. 6in. above the ground level. The
upper end of the jib is supported by a pair of tie-bars 14 in.

DESIGNED BY MR. EDWARD REYNOLDS.

in diameter, and to these bars struts are led from the jib
about the middle of its length, as shown in the elevation.
The lower end of the jib is bolted to castings which branch
out laterally to the side frames of the crane, against which
they abut, as shown in the figures.

The side frames, which are of cast iron, are for the greater
part of their height 9 in. wide, this width being, however, in-
creased to 2 ft. Y in. at the upper and lower ends. The frames
are stiffened by flanges 34 in. wide, and the thickness of metal
in them is §in. throughout. The frames are tied together by
cross-stays, and are kept in their places on the crane-post by
four pairs of rollers, arranged as shown in the various views.
From these it will be seen that two of the pairs of rollers are
vertical, and bear against conical collars at the top and
bottom of the cranc-post respectively; whilst the other two
pairs are horizontal, and serve to prevent the frame from
tilting. Thus the lower pair of horizontal rollers bear
against the crane-post on the jib side and take the thrust of
the jib, whilst the upper pair bear against the opposite side
and take the pull of the tie-bars. There is no special arrange-
ment for swinging the crane, as, the weights lifted by it
being comparatively small, it can be readily swung by hand.

The cranes at the River Don Works, of the pattern which
we have described, are formed to do their work well, and,
from the simplicity of the construction, there is but little
liability for them to get out of order. All the parts also are
thoroughly accessible for inspection and repair.  Our engrav-
ings have been prepared from a tracing kindly supplicd by
Mr. Edward Reynolds, by whom, as we have stated, the
cranes were designed.

Roots's BLower.—Although an application of an old in-
vention, the rotary blowing-machine for cupolas and smiths’
fires, brought out by Messrs. Roots, of Connersville, Indiana,
U.S., is pronounced, by our American correspondents, to be
the best for the purpese now known there. This is what is
said of it by Mr. A. L. Holley, the well-known author of
Ordnance and Armour, himself a practical mechanical engi-
neer and now manager of the Pennsylvania Steel Wor
in the States. Mr. Hudson, the superintendent of the Rogers
Locomotive Works at Paterson, U.S., while on a visit to
London, spoke to us in high terms of this invention, and so
does Mr. Dudgeon, of New York, who is now in London.
Messrs. Thwaites and Corbutt, of Bradford, have made a
number, under license from the patentee, and are carefully
watching their working before bringing the new blower pro-
minently before their connesxion. Questions have o often
been raised as to the validity of the patent, that this firm has
taken counsel’s opinion upon the matter, and which is in
favour of the validity of the patent, as protecting the particu-
-ar construction and application of this machine.

MEessgs. CHARLES LAPITTE AND Co.—Mr. George Bate, civil
engineer, of 174, Great Geol?e-Street, Westminster, formerly a
directorin the company of Messrs. Charles Laffitte and Co.,an d
who failed some time since for upwards of 300,000L., applied for
an order of discharge from bankruptcy on Friday last. His
accounts disclosed debts and liabilities to the amount of
322,2801., and there were practically no assets. Of the
liabilities, 230,000!. were under Chancery suits instituted by
the shareholders of Charles Laffitte and Co. (Limited) against
the bankrupt and other directors of that company, the
National Bank, and the International Contract Company.
At a former sitting the bankrupt passed his examination,
the consideration of the order of discharge being adjourned
in order to give to creditors the opportunity of coming for-
ward to oppose. No opposition was now offered, and his
Honour, having remarke. n£on the magnitude of the figures
involved, said that as no creditor objected the desired order of
discharge would be granted.

AcciDENTS IN IRONSTONE MiNEs.—There were 81 violent
deaths in the year 1866, in the inspected ironstone mines in
Great Britain, an increase of 12 over the number in the pre-
ceding year; in the South Wales district the destruction of
life amounted to one death for every 42,000 tons of ironstone
raised; 41 of the deaths, half the whole number, were froin
falls of roof or of ironstone. Mr. Brough has to report a dis-
graceful case in Breconshire, in which the'law was deliberately
set at defiance, and two young women employed in the mine,
one of whom was killed 1n 2 moment by a heavy fall of stone.
The sub-contractor acknowledged that he employed the women
becausc he found their labour cheaper than that of men. e
was fined 6. in cach case by the magistrates; but the charge
against the hend contractor and overman was dismissed.
The inspector considered the latter the more ﬁui]ty of thetwo.

THE NOBTH-WEST PAssaGe.—Captain Hall, the Arctic
explorer, has advised his friends in New York, that he will
winter at Repulse Bay, and in April next will start with eight
men for King William’s Land, on his search for Sir Jo
Franklin.

Tag FATE oF THE REONE.—During the lull which occurred
at all places over which the hurricane passed, at about onc
o’clock, the Rhone put out. She had safely passed through a
rocky channel leading to the open sea, but one more point to
round and she was safe, when in a moment from the S.E.—
whereas previously it had blown from the N.W.—the cyclone
came down upon her with even more dreadful energy than
ever. Twice she struck, and boats and spars and sheep-pens
flew across the deck; then she parted amidships, the stern

rtion swung round, and the waves, rushing in between her
decks, ripped them up as though with an explosion of -
powder. And then and there she sunk in deep water with all
on board, a very few only being afterwards saved.
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HYDRAULIC PRESS FOR INSERTING LOCOMOTIVE CRANK PINS

DESIGNED AND CONSTRUCTED BY MR. RICHARD DUDGEON, ENGINEER, NEW YORK.

Tue neatly arranged and useful machine which we illustrate
above is one for inserting the crank-pins in, and withdraw-
ing them from, locomotive wheels by hydraulic power. Itis
designed and coustructed by Mr. Richard Dudgeon, of New
York, whose admirable tube-expander, descri in our
columns some time ago, is now coming largely into use in
this country. The machine consists of a hydraulic press
mounted horizontally on a simple carriage for convenience
of moving from place to place. In using the machine for
forcing in a crank-pin, it 18 placed as shown in the engraving,
the transverse stay at the back of the press being connected,
by a pair of tic-bolts, with a similar stay pla inside the
wheel-boss. The ram of the press bears directly on the end
of the crank-pin, and the 'pressure is applied b{' workinf a
small pump arranged on the top of the press-cylinder. For
withdrawing a crapk-pin, it is only necessary to draw back
the ram and push the whole machine forward, so that
a piece of iron canbe inter A between the inner cross-stay
and the inner end of the pin. A tube is then placed around
the pin outside the boss of the wheel, and a cross-picce placed
on the end of this tube, against which the ramof the press can
bear, and then. on setting the press to work, the pin is forced
out of the boss by the pressure exercised on its inner end.

The machine is, altogether, one which will be found
very useful in all locomotive shops, and particularly in
those in which the repairs of running engines are pertormed.
Indeed, the jconvenience of performing such operations as
the removal of crank-pins, &c., by hydraulic power, has
already led to its adoption in this country for such
purposes, and we some months ago illustrated and de-
scribed a machine for removing the outside cranks from
locomotive axles, which had been constructed and em-

loyed by Mr. Budge, at the works of the Great Northern
%n{lway Company, at Peterborough. The machines made
by Mr. Dudgeon are in extensive use in America, and
at some of the locomotive factories to which they have
been supplicd they are sometimes employed for putting
wheels on and withdrawing them from their axles, as well as
for inserting and withdrawing crank-pins. They are made
capable of applying a pressure of from 60 to 90 tons.

Tae ProPERTIES OF THE CIrRcLE.—Mr. H. Harbord, an
mgenious gentlemen of Hull, has sent the following result of
his investigation of the properties of the circle to a provineial
newspaper, trusting “ it will afford some amusement if not
practical benefit to society.” The figures are as follows :

Square Root 8862269254527
Area 78539816339734548300993729
C"z‘f‘“‘cgc";;““" } 3.14159285358938193239974016
Sum 3.926900816986727 41519963645
Ratios 125

CaNaL Lirts.—The canal, originally surveyed by John
Rennie (not Sir John, as the Exeter papers have it) between
Exeter and Taunton, thus connecting the English and Bristol
channels, was acquired two vears ago, by the Bristol and
Exeter Railway Company, whose line runs nearly parallel to
it for a considerable distance. Between its summit level and
Taunton, no less than seven water-balance lifts, each capable
of lifting a boat and its cargo to a height of 40 ft., were con-
structed, about thirty-two years ago, by Mr. Green, of Exeter,
and they have continued in use until very recently. The
Bristol and Exeter Railway Company, however, finding that
the canal was earning no moncy, have lately sold the ifts at
auction, for old iron.

Britisn Sirres Por CriiNA.—The Chinese Government
have just issued a set of regulations under which Chinese
subjects may own furei%n-buﬁt ships. They are to a great
extent founded on our Merchant Shipping Act, which was no
doubt introduced to their notice by Mr. Hart, the Inspector-
General of Customs.

NEw RarLway 1¥ West Prussra.—The Prussian Govern-
ment has recently conceded an important line of railway,
which is already named the Dircet Railway between Parisand
Hamburg. It will extend from Hamburg, by the way of
Bremen and Osnabruck, to Cologne. This fine is expected to
be of great service also to the cities of Kiel, Hamburg, and
Bremen, as a means of supplying them with coal direct from
Woestphalia. Although the fine has not been fully surveyed,
it is expected to be completed in five years. The line 1s to
cross the Weser, at Bremen, upon the bridge already con-
structed and opencd for the Bremen and Oldenbyrg Railway.

A SgrMoN MEeTER.—The Queen has fixed in the pulpit of
the Chapel Royal, Savoy, a sandglass of the measure of
cighteen minutes. It is devoutly to be wished that all her
A x:f'esty's clerical subjects will accept this wholesome hint.
and that all “aggneved parishioners” will subseribe to
supply the pulpit of their churches with this admirable
scrmon meter.

Re FurNEss.—The case of Mr. Furness, the contractor,
who failed about eighteen months ago, came on, again, on
Wednesday lin the Bankruptey Court, whenMr. Commissioner
Holroyd decided that no further examination could be granted,
the past delay having been unreasonable.

“NormiN@ LIKE LEATHER.”—The correspondent “Z.” of
the Iron Trade Review, upon whose letter we had occasion
to comment, a fortnight ago, sends another letter to that
journal, in which he is unable to offer any better evidence
upon the question of steel ». iron than the following:—* The

ngineer has a moderate and sensible article on this question
on the 15th instant, an extract from which I shall be glad if
you will publish, as it fully bears out the *shallow’ remarks
which I made in my last letter.” The Kngineer showed ts
““moderation” and *‘ sense” by declaring that a steel rail, one
face of which had outworn twenty-two faces of iron rails, and
which had then been broken sideways, and that after havin,
been greatly bent by the wheels of' a heavy engine thrown of
the line in a collision, * had behaved exactly like an iron rail
of the quality sold at 5/. per ton,” and that its failurc proved
that the steel had been completely altered in constitution by
“molecular deterioration,” and argued that this instance
showed that all steel rails were unsate and liable to break at
any moment! If this ba ‘““moderate and sensible,” let the
profession sit under the teaching of the journal in question
for ever, for nine-tenths of allits articles are equally moderate
and equally sensible.

Tre St. JorN's Woop Rarnway ExciNes.—Mr. Burnett,
the cngineer of the Metropolitun Railway, has this week had
under steam, at the worksof the Worcester Engine Company,
at Worcester, one of the great engines making there for
working the Metropolitan and St. JJohn’s Wood Railway,
which has an incline of 1 in 27, three-fourths of a mile long,
with a station half-way up. These engines, which we illustra-
ted not long ago, have six coupled wheels 41t. in diameter:
the cylinders (inside) are 20 in. in diameter, and the stroke
is 24 1n.

TecuxicaL Eptcation.—Mr. Doulton has given notice
that he will to-night (Friday) call attention in the House of
Commons to the subject of technical education in schools.

THAMES STEAMBOAT LANDINGS.—At the last mecting of
the Metropolitan Board of Works, the Works and General
Purposes Committee submitted a plan of a bridge for the
Westminster steamboat landing-place, and recommended that
the engincer should obtain tenders from certain firms for that
and other similar bridges, to the number of about twelve.
The recommendation was agreed to, after the addition of
some further names to the list of firms which were to be in-
vited to tender.

REMINGTON'S CHANNEL RAILWAY TUNNEL FROM DUNGE-
NEsS To CAPE GRIsNEz.—Plans and scctions of this im-
portant project have just been registered in the Railway De-
partment of the Board of Trade, and also laid before the
Commissioners of the Treasury. The capital required for
carrying out the whole work for a double line of railway is
estimated at 7,000,000L., and the works are to be uccomplisﬁed
m from six to seven years.

Toe GiBRALTAR SHIELD.—Sir John Pakington, in reply
to a question from General Dunne, has confirmed, before the
House of Commons, the report of the failure of the thirty-four
targets sent to Gibraltar and Bermuda. A committee of
inquiry has been appointed, but we think no blame can be
found to attach to the makers of the shields, the faults being
well known to be in the design.

INpIaN IRRIGATION.—It is understood that the Secretary
of State for India is about to offer to the Indian Irrigation
Company to take over the Behar and Orissa workson favour-
able terms—not less than par value of the shares in cash.

Gas 1N CaLcuTTA.—The Oriental Gas Company have
divided 9 per cent. during their last financial year, 83 miles
of mains were laid as against 18} last year, 298 new public
lights were lighted, and an order for lighting 304 more has
been lately received. New works are to be erccted at
Howrah, across the Hooghly, and these will he supplied with
coal brought from but & comparatively short distance down
the East %.ndian Railway.

Tne Pacrric RaiLway.—The Pacific Railway has been
constructed across the American continent as far as the
eastern base of the Rocky Mountains. The contractors will
soon cease operations for the winter on this section, and on
the other which is being built castward from San Francisco
to the Rocky Mountains. It is confidently expected that
this great rallway will be completed by the spring of 1870.

Toe FrRexcH ARMY.—The active army of France on the
1st of October, 1867, the date of the last returns that have
reached the Minister of War, consisted of 358,769 men in the
interior, and 65,263 in Algeria, making a total of 424,032
But from that number is to bo deducted about 40,000 on
leave, which reduces the force to 384,032. At the same dato
the figures for the reserve were 226,466. The gencral total
of the active army is therefore 650,498. .

GAs-ScrRUBBERS.—MTr. Livesey, of the South Metropolitan
Gasworks, has designed a gas-scrubber, in which an immense
wetted surface—90,000 square feet, or more than two acres—
is presented to the gas by a simple arrangement of thin
boards, placed within a circular tank 15ft.6in. in diameter
and 26 ft. high. This scrubber puts no pressure whatever
upon the gas.

SoutH LANCASHIRE ASD CHESHIRE CoiaL.—The South
Lancashire and Cheshire Coal Association has brought to a
close a series of trials with regard to the various descriptions
of stcam coal furnished by tﬁc district. The result of the
trials is pronounced eminently satisfactory.



