Maron 17, 1876.

THE ENGINEER.

ease for the Cleator and Workington Junetion Railway Bill, the
competing scheme,  The Bill pro, to incorporate a company
with a share and loan capital of £200,000 for making o railway
of about 20 miles in length from the Cleator Moor Station of the
other railway, passing through Dislington to Lord Londsdile's
railway north of Warkington, with branches to Whitehaven,
with a junetion at Harrington, and also to a point south of
Workington. At the close of tho lewned counsel's addgess the

THE CHANNEL RAILWAY.*
(Cancluded from page 173.)
The Ouaxsen Tosser,

Tur author has already referred to the fact that the tunnel project
of M. Thomi de Gamond boeamo in time absorbed in another, that of
which Sir Johu Hawkshaw iy the engineer in England, and with
whom Mr. Brunl in now inted. In 1872 pany wos

197,
druwn and the slings hauled vp, The bolts are then serewed up
ngain, the ends being left to project d the outside of the
tube, The slings on the seaward end of the length of the tube
assumed to have been lnid, are provided with pulleys, under which
mgm&nmﬁhmﬁngm,m of which are attached
to the 1o
woan

chaing, which are

formed to mni:nu.t the project for blishi int i}

Committeo rose.

Yesterday (Thursday) the 1 Luocal Doard, Lei
Improvement, Sittingbourne and Maidstone Railway, White-
haven, Cleator, and Egremont Railway, and the Cleator and
Warkington Junction Railway Bills, all oppased, were ded

ruflway Great Britain and Enrope,  Com-
mittees huve baen appointed in E{:‘g}nml and France, f: may be
08 well here to observe that Mr, Willinm Low was at one time—

to ‘lN’TETmnuh-l with tho same gentlemen, but has since

;\h'iit;h and adjourned until today, The North East Worcester
el ||

Wﬂ:‘ﬁ th also w tponed until Monday.

1 from them, and in now, it is believed, project-
ing n tunnel hﬂu%n alightly different route. As stated in the
ourthor’s er of 186, Sir John Hawkshaw had previously given
attention to the subject, having begun his practical

Y

in 1865, He examined into the nature of the strata

) passed Committee,
: Ex have reported linnee with Standing Orders
in the case of the Banbury and Cheltenhamn Direct Railway Bill,
and in the case of the Futi'l.iuu for additional provision in the
Firth Bridge Railway Bill ; but the petition for sumilar isi
in tho case of the London and North-Western (New Linea) Bill
b bean referred to the Committos on Standing Orders,
Thy Standing Orders Committee have allowed the Standing
Orders to be dispensed with in the case of the petition of the
Earl of Dunraven sgainst the Merthyr and Rhondda Valley
Junction Railway Bill ; but have refused to do so in the case of
the petition of the Harwich Conservancy Bonrd against the Felix-

It from the ponte

Upon the bulkhead of the fixed length of tube is o cust iron pro-
jection seen in Figs, b and 6, This is for the purpose of guiding
the lust lowered length of tube up to the face of the work, the
guide fitting into o sheath or socket formed in the bulkhend of tho
unfixed tube.  Assoon as the tubes have boen drawn close er,
the screwing up is commenced from the interior of the lnid tubo,
the serews having previously been placed in the flange of the for-
ward end of the tube, and i o'cmtfnund until the flanges meet, a
packing of i:'\d!n-mhht ng interposed to make »

th the Channel, and put the question of a tunnel
o position to iously di 1 und considered by the public,
In addition to careful geological surveys snd invarti mp..}n Sir

Brassey . George

Jolin, in conjunction with the late Mr.
Wythes, had wnunk. ?'nh const, and examined the bottomn

e ek places.” " Tho point of dopart
el in o nun e re
on the English coast nltlmahlmlmtd‘by John Hawlkshaw
wis Bt Mag t's Bay, nhout miles to the east of Dover, the
sition of the tunnel on the French const being midway between
s-ufnne. E{ il g this route the line of the tunnel
would be wholly through the lower chalk, which is assumed to he
i No ventilating shafts or other above-Channel con-

stowe Railway and Pior Bill, The C has also decided
that the Standing Order 131 of that House, which limits the
il within which petitions are to be deposited against Private
ills, aught not to be dispensed with in the case of the petition
of proprietors in the Wilts and Berks Canal Navigation Company
against the Wilts and Berks Camal (Sale) Bill, and also in that of
the petition of Edwand Henry Jolin Craufurd sgainst the Glasg,
awd South-Western Railway Bill, which therefore rewnins an
unopposed Bill. 1o the eassof the Brighton B b Extensi
Bill, petition fur additiounl provisions, before the 15 of

tions are to be adopted, the work simply of a tunnel
from shore to shore, The bed of chalk through whiuL the proposed
tunnel will be made has been found to be upwards of 500ft. dee
on each shore from high-water level, and Sir John Hawkshaw's
investigations [so far lead to the conclusion that this bed of chalk
is cont , nnil stretelios b h the sen uninterruptedly scross
the Straite. The tunnel is to be made at such o level ss that in no
place will there be less than 200ft, thickuess of strata between it
and the bed of the Channel.

The tion s to whether, if the lower chinlk, while resisting

Petitions for Private Billy, the Standing Orders were found not
complied with, The Court of Referces have allowed o general
locus standi to the following petitioners:—The Justices of the
Peace for the County of Chester against the Upper Morsey
Navigation Bill, the Rural Sunitary Authority for the District
of Ul#_aghuu in the County of Butland against the Upping.
ham Water Bill, and the London and North-Western Railway
Company the Walsall Gas Purclinse and Borough Exten-
sion Bill oo was disallowed of Mr, Edward Whalley to
be henrd agdinst the Statford Borough Extension Bill, of the
Staffordshire Waterworks Company agninst the Walsall Gas
Purchase and Borough Extension Bill, and of the Severn Com.
missioners the Coombe-hill Canal Navigation Bill.  The

infiltration from nbove, wonld be so siturnted with water as to
overcome ordinsry pumping power, hus commid

SirJohn.  From personal experience gained in tunnelling for five
miles through the chalk on the seashore at Brighton, snd from the
experience of others in sinking deep wells at Dover and Oalais, Lo
arrives at the conclusion that no obstacle of that nature would he
insurmountable,  Siv John, however, reserves one point, and that
is the vecurrence of any open nnfilled fissure reaching fmn'{ l.hc sea

ith fron jmti. mf;"a'ﬂ“‘m“-"‘.’d‘"““"“ u. te 'ﬂ;‘;:t. :n?
with fron cemen: i thus made permanently water- "
Mlanges liaving beon bolted toge r'UnS.mbu,lihdhmwd

tlip sacond bullchend View. The fiest bulkhend,

A then in view,

an o
owing to its clliptical form, can be placed on o spocial tralley wnd
run buck thmugm.mm ”l’ilo;lpfor nl?for.m M‘ﬂﬁ;’ i
The guide of the second b in removed by unbolting

the o, and thus n manhole i formed, by w! the workmen

onn enter the length of tube just lsid, wnd remove the body of the
bulkbend by unbol it from the interior. I"? 9 shows n sec-
tion of the tabe with the wrought iron bulkhend bolted to it by din.
bolts, the din, bolts alternating with them beinq those by whiclh
the lengths of tube sre fustened togeth The bulkhead is com-
posed of four fin. plates with three extra plates as a ring around
the manhole where the guide is attached, as seen ot an , which

£ [ shows the connection of the bulkheads to the funges of the tubes,

By the time that the bulkbeads bave been removed and the joint
made good another 25ft, length will bave been lowered in front of
the lust lnid length, wiil the process of conneeting it with the sen-
from the inside und pussing through stuffing

will bo
muintained with the shore tubo
by means of ruils, whieh will be 1aill down as the work proceeds,

ward work is carried out us just deseribed.  As each length of tube

is luid it will be wecured in position by six screw piles sorewed

: hﬂm‘-‘&nﬂ at each

ellil}u! :vcr? 20ft. Irhgtll.l 5 G £ 3

uring the process of laying tube, communication

_ it the advaosad a1 of tho tabo by
eloctricity, and the transport of men and materials will b

and which mny bo the permanent vails of the system. ¢ work-

men will also fie placed in electrical communication with those on

to the great depth it is proposed to carry the tunnel.  He
Lowever, that such fissures, if at any time oxisting, have boen filledd
by the {apse of nges.  For the exeeution of the work, as far as
mechanicnl nid is concerned, there need be no apprehension, thers
now being ample means in the way of tunnelling muchinery, aud
ample experience in its extensive use. During the construction,

locws stands of the Burntistind Owners in  the case of the
Burntislwd Mineral Railway Bill, of the Glasgow and Coat-
bridga Railwiy Company, aud the Glasgow Union Raflway Com-
pany (except a8 to Railways Nos, 2, 8 and 4), in the case of the
Caledonian Railway (Additional Powers) Bill, of Baird and Com-
|}nm.|y in the case of the Caledonian Railway (Grangemonth Har-
ban) Bill, of certain Traders and Freighters against the Cleator
and Workington Junetion Railway Bill, and of the West Somerset
Railway Company against the Great Western and Bristol and
Exeter Railway Companies’ Dill, bave also been disallowad.
Petitions have been deposited against the following bills in the
Commons:—Felixstowe Railway and Pier (1); Holifax Water
and Gas (1); West Kent Main Sewsrage (1); Loudon and North-
Western Railway (New Lines) (1); Humber Conservancy (1);
and the North Wales Narrow Gouge Railway (1) Bills; and
petitions in favour of the Tyne Improvement (2); Ramsgate
Loeal Boned (2); 2t and Muidst Railway (5);
Golden Valley Railway (1); and the Lynn and Fakenham Railway
(4) Bills have been deposited; while the following petitions have
been withd That of Hutehinson's Hospital against the
Glusgow and Kilmarvock Joint Line and Caledonian Railway
Bill; that of Messrs, Ind, Coope and Co. aganst the Great
Enstern Railway Bill; of Mr. Trehevne agaiost the Great
Waestorn  Railway Bill; of the Redear Hoard aganst - the
Redear and Contham Gos Bill; of Mesws. Rogers and others
against the Banbury and Cheltenham Direct Railway Bill; of the

ling to Sir John's prosent views, the impure air would probably
be drawn from the sdvanced end of the working through tubes b
o fan, frosh aix following in from the shore cods of the tunne
For bringing out the ddris and earrying in the materials for lining
the tunnel, prevmatic tubes would be used.  When completed the
artificial ventilation ef the tunnel would be effected by pumping
nir.

The tunnel will bo a single one of cireular or of the ordi
tunnel section, the chalk boring being S6ft. in diameter at the m
springing, aud when lined with brickwork in cement it will have
an interior dismeter of 30ft. The works will commence by a
junction with the Lenden, Ol and Dover and the South-
Eastarn Railways at Dover, and will be carried in tunnel eastwand
through the elinlk along the oast for four miles to St. Margaret's
Eay, The gradient between these two points will be s deseendin
one of 1in 80, At St Margaret's the tunnel will turn southwa
under the sen with o descending gradient of 1 in 2640 to a point
under mid-Channel, where the gradient will rise towards the coast
of France at the same rate of inclination, terminating in a rise of 1
in 80 for w length of about wix miles between the coast and the
Junetion with tjle Fronch wystem of railways, The total length of
the tunnel will be thirty-one miles, and Sir John Hawkshaw esti-
mates the cost at £10,000,000, and the time of completion ten
yoars from the commencement of the works, o i

1i 1 to

the pontoon above, which will ensble them to give dirgotions

pecting the lowering of the next section of the at
antmm of which they can nscertain by means of hit-
i

oles fixed in tho bulkhead, The Hoating pontoon will be 4007
long, 1001t wide, and will Lave an o im the eentre 1001t
long, ri%ft. wide, through which the lengths of ﬂmw b
lower It will be attended by steam launches aod tenders for
conveying materials, &, to and from the shore, and for shifting
the anchiors as the process of laying proceeds.

The ventilution of the tube when completed will be effected by
means of engines of 1000-horse power, pluced one at each end of
the tubes, This power will be necessary for the proper ventilation
of the tubes, but at the same time it moy be used for the propul-
sion of the tming upon the pneumatic principle if :lwreu{ ghu
work of laying the tubes may be er.{neaml to occupy five years,
but if the seasons be moderate it might be done in e,

Af i with wome obj to the iron tubular
projects is that the sea water would have an injurious effect
the metal. The author would meet this ebjection by the fulluﬁ:;
extract from Maury's * Physical Geo of 'ﬁm Ooean "
“Count M h divides sea water into ace and deep sea water ;
becanse when he makes sult from surface water (not more than Bin.
below the upper strata) this sult will give a red colour to blue
paper ; whereas the salt from deep sen water will not alter the
colour st all.  The blue paper can only change its colouf by the
notion of an acid, The reason why this acid is found in sorface
and not in deep wea water is that it is derived from the air”
HBefore the tubes were luid, howover, all the ironwork will be well
eonted with Calley’s Torbuy oxide paint, of the protective qualities of
which for fronwork the author has had favourable expericnce, But
nrfn‘mumlug that there in o chanee of the i be being

iron of the tu

1 by oxidution, it wonld be some years before that co

Hafore the t works are Jprop

sink an u]'!r‘rmmwl ahaft on cither side of the Channel. In
cuch cose w shaft will be sunk to the depth of sbout 450ft., and
from the bottom of the shaft a driftway will be driven for about
hall & mile nnder the sea. If these preliminary operations prove

Edinbnrgh Council agningt the Caled Railway (Additional
Powers) Bill; of the Midland Railway Company against the
Chesterfield Water and Gas ill; of the Dewsbury Corporation
againat the Great Northern Railway Bill; of the Deévon aul
Somerset Railwiy against the Great Western and DBristol and
Exeter Railways Bills; of the Redditeh Board againat the Nurth-
East Worcestershire Water Bill; of the Sandwich Corporation
against the Pegwell Bay Reclamation Bill; of the Rochester Cor-
poration and the London, Chatham, and Dover Hailway against
the Queenborough Harbour Bill; of the South-Enstern Railway
Company against the West Kent Main Sewerage Bill; of the
Great Western Bailway Company against the Bristol United
Gas Bill; of the Midland Rallway Company against the Leicest
liprovement Bill; of the Dideot, Newbury, sl Southampton
Railway Compauy against the London and South-Western, Mid-
Innd, and Somerset and Domet Hailway Companies” Bill; of the
East London Waterworks Company ngainst the Great Enstern
Railway Bill; of the London nud North-Western Railway Com.
pany agninst the Oldbury Loeal Board Bill; of the Urystal Palace
District Gay Company ngninst the South Metropoliten Gaalight
and Coke Bill.

The Chichester and Midhurst Railway Bill has been with--
drawn, and permission has been given to Mr. Laing and Mr.
Lopes to bring iu o pew bill, The North and Sonth (Grayessnd
Tunnel) Junction Railway Bill will alse be withdrawn if leave be

ven.
gl’l‘hu congideration of the Glasgow (City) Union Railway Bill,
unopposed, has been adjourned tll Tuesday, 215t March.

The following Bills huve been read in the House of Commons
for the second time:—The Kilsyth and Falkirk Railway; London
and South-Western, Midland, and Somerset and Dorset Railway
Companies ; Monmouthshire Railway and Canal; Neweastle and
Gateshead Water; Spennymoor aud Tudhoe Gas; Walsall Com-
missioners: Gas Purchise; Bristol United Gas; Laneashire and
Yorkshire Railway; North Wales Narrow Gauge Radlway; and
the Adbert Hall Bills; and for the third time, the Dublin (City)
Steam Packet Company, and the South Alloa Dock Bills. The
Derby Gas, Ely, Haddenbam, and Sutton Railway, Manchester
and Milford Railway, Scotewood and Wylam Railway and Dock,
and the Shepton Mallet Water Bills stood for thind reading
yeaterday, the Prince of Wales' consent on behalf of the Duchy
of Comnwall having to be signified in the latter case. The South-
Eastern Railway Bill similurly stooil for second reading, subject
to n notice of motion to read it this day six months,

In the House of Lords, the Dublin Houth City Markets Bill
lins hieen read a socond time, the Standing Orders. not complied

ful, the pormanent works will then be proceeded with,

vided of course that the ired ;&?ihl is fortl ing. Forthe
preliminary operntions about £100,000 will be required, and towards
this amount the London, Chatham and Dover and the South-Enstern
Railways are cmpowered by un Act of Parlinment obtained last
yeur to contribute to the extent of £40,000 between them. Ttis
ted that the preliminary operati vill shortly be 1

Brsnor's Cnassel Tose

Tlhe uncertainties and probable difficulties attendant upon the
tunnel scheme, no less thaon those motives which have animated
other carnest workers in the same dircetion, namely, a desire to
alford o more easy, agrecable, and rapid system of communication
batween England and France than ot prosent exists, these incen-
tives led to Mr. Paul J. Bishop advancing s scheme forfa mlu;?y
enrrigd through tubes laid on the bed of the Chapnel. In 1570
Mr. Bishop consulted the asuthor upon the subject, and communi-
cated to him the general features of his project, The suthor
thereon worked out the engineering details of & tubular railway,
which are shown in the drwings, AMr. Bishop's method of con-
neeting the milway systems of Englind and France consists in
living two distinet tubes of cast iron which are to be laid in &
parallel course on the bed of the Chunnel, ench tube being laid with
o single ling of rails, The route selected is from Dover to Cape
Grsnes, between which points the deepest sounding is 30 fathoms,
and tho steepest gradient 1 in 100, The whole length of the
line is 21§ miles, and the estimated cost is about oue million
sterling per mile for two distinet tubes. The tubes are shown in
transverse section ot Fige, 1 and 2 They will be elliptical in
section, 4in. in thickness, and cast in lengths of 5ft., which will
be bolted togetherinternally through flanges 12in. deep, cast on the
end of each length, The tube will be lined with brickwork in
cement, 12in. thick, and over this wiil be laid a lining of fin,
boiler-plate ivon, which will render the interior surface flush and
even throughout, so that either the locomotive or poeumatic
syatem ean be employed, The outér dimensions of the tube will
be 17ft. Sin. on the major and 14f¢, Sin. on the minor axes of the
ellipse, and the inner 15ft. and 12ft. respectively. )

The weight of each section of the tube will be somewhat in
excess of the weight of the water it will displace, so that it will

tuke place if lmo;mrlﬂ' proteoted in the first and doubtlass
by that time the tube would be silted up into a solid mass, which
would inkure the permanency of the Channel milway,

The following stutement shows the weight of & 25ft. length of

_ | the tube :—
Wi ghtn, Tonn,

Tube, 36t longth, esst fron .. .. o W o MO0
Wrought row plate ludng .. .. .. . .0 .. 28
Brfck Walug in comunt e v wwe OB
Sarew plle I:unn- PoT ST eI - .4 &
Beaward bulkhead .. . 0 .0 oee .. o A0)
Bhomward ditto .. .. .. .. o . 00 )
Bifngk (9 petra) 100 LU R e

— '

Wolsht of vach 201t longth of tube ready for
WG . cvian ow. asl) das Ay ..y e 2T

PR P

for

The following is the author’s apy
line of tubes :—
Tonm,
1,000,000 Cast fron tubos, tapped wnd fitted ready
for fixing in place deliversd Lol in
thie Thames, 0 £7 oo o wo we e SUD,085,800
125,20 Wrought kron, linings, bent, punched, and
fitted ready for fixing, bolts and scrows
for fixing same, and serews for fixing
together the Tenjgihs of tube, dell
fo.b. o the Thnmes, at £15 .. ..o
1,628,840 OF fron worke s the abovo ftems, fnclud-
ing Indis rubber and dron geinent for
oinits, padnting and all incidental ite
el poutoons and tondors, and all
mnchinery roquired, serew pilos for
anchoring  tubes,  balkhends, slings,
chalns, permanent wiy, &c, ob €8 .,
Brickwork lning .. .. .. .,
Cuntingoncles, 2 por oent. .,
Englucoring, surveys, &
eeut, on £20,000,000 .. ..

1,678,900

R144,200
it JA801000
b AU, B0
P bongo0

20,748,000

b 8

GENENAL CONBIDERATIONS,

With regard to the position of the two schemes, tunnel and tube,
it would be wifectation to pretend otherwise than that the pro-
jectors of the tunnel bnd got a very fair start. They have the

t of the G ts of both countries, and the support
of the two English raillways which would be most directly affeetod
by the pcheme. At the same time, it may be assumed that both
that t nnd that would be readily transferred to

remuin quiescent upon the bed of the Chanuel.  Before | ing,
five sections of the tube will be bolted together into lengths of
26ft. on board a pontoon or flosting workshop, from vlrlunh they
will be lowered into position. Fig. & shows a section of the
completed joint, - Eoach end of the 25ft. lengths will be fitted with
a movable watertight wrought iron bulkhead, part of which s
shown in section at Fig- 4 and the whole at Fig. 5, Assuming a
length to have been lowered and fixed in position in connection
with tho shore works, n 26ft. length will be lowered directly in
advance of it by means of slings and chains, as seen at Figs, 1 ond
6, the latter of which shows a length of tube being lowered, the

with having been dispensed with. The 8 % and Vauxhall
Water Bill {s withdrawn., The Btanding Orders Committee of
that Heuse have decided that the Standing Orders not complied
with in the case of the Sidmouth Railway Bill ought to be dis-
pensed with upon conditions,

ernl jion being seen from Figs. 7 and 8, which show
e ctively n side and ehilsiow.of th pontoon. The alings will
be bolted to the tube from the inside, and after the tube has been
conneeted with the preceding length the bolts are partially with-

any scheme palpably poneu‘u'l g superior merits, Now at the best,
:.bi; hnl.lil.lel m‘l{etlll:e involves ln{mmp;:iml in o closed route ;iI miles
0 length, nnd the contingency—which is not denied by its most

1 of midden and irretrievable ruin in construe-
tion by the occurrence of a fault in the lower chalk formation, In
support of this latter position it way be observed —and it is s well-
known fact—that the exnmination made by the French Govern-
ment did not prove entively mtisfactory with regard to the state
of the ground for tunnelling opertions, and that indications were
discovered near the French coast of the strata of the bottom of the
Channel being in o distorbed state ; that poekets and ereviees filled
with loose sand were discoverad, whicl, if they extended to any
great depth, render tunnelling, if not , b loast
too tai tion to t o great expenditure, In

P,

= Paper rend before the Soelety of Enginoers, by Mr, Perry F. Numey,

E. Hibert, in August Mm-i’l?;rrl:

further support of this, P
read o paper at o meeting of the British Associntion ab
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describing certain undulations of the olialk formations in the North
of France.  From theso he arguod tho extreme probability that
wimilar undulations or flexures would be found under the Channel,

if wo, the tunnel would have to be constructed in a eircuitous
instonil of u direct line. He ndded that it was alrendy knowy that |
o fault, many fect wide, which began in the neighbourhdod of
Fiécamp, intersvcted the tonnel line.  Again, Mr, James Chalmors, |
in his pawrphlet on the Channel railway, states that ot tho deopost |
point at which the tunncl could be driven, the head of water |
would give a pressure of 110 Ib. to the square inch, and if at this
point u pick or drill should penetrate n creviee ting with the
water o, the rosult mught bo the ruin of the entive under-
taking. Ho states that an accident of this nature s fow years ago,
in the Lake district, not only flooded a valunble mine, but the jet
of water pasaed through the body ef an unfortunate miner as if it
had been o rod of iron.

A distinguished member of the Geological Seciety, and a late
president, Mr, Joseph Prostwich, who appears to doubt the fousi-
bility of trueting a tunnel bet Dover and Calais on nccount
of the risk of mecting with fissures in tho chalk, in the year 1573
rend a paper before the Institution of Civil Engineers on " The
Geol Conditions affecting o Submarine” Tunnel betweon
land and Franee.” He ied that o tunnel could be safely
driven through the palocozoic rocks which underlie the Channel at |
more than 1000ft, below the surface, the attempt to pleree which |
would involve the construction of a tunnel to connect it with the
existing milways on either side of the Channel of st least five
times the ln'n(tg of the distance between Dover and Calais, therehy |
incroasing the cost, the difficulties of construction, and of ventila-
tion to such an extent as to deprive the work of any practical |
value, nnd remove it out of the cotegory of works of wseful or
profitablo enterprise.

In the discussion upon o paper read by Mr, W, Howes befors the
ty of Arts upon the Channel tunnel Bateman —to whone
Channel tube scheme the author has previously referred—observed
thit he wis anxions to see the project carried out, but it presented
wo many uncertuintics and so many diffioulties, that he could not
recommend the nttempt to be made. No buman being could sy
that thero wan not some disloeation or flewure in the submarine line
between Dover and Calais ; and if such were the ense, no human
could contend with the pressure of some 400ft. of water

- rreT

rovenno of Cireat Britain, and one-cighth of the indemnity that
Franes paid in two years, in addition to her other cxponditore, and
immedintely after the war, Moreover, from the nature of the
undertaking, the capital would only be required b{inuulmmu. na
the works proceed, and would be eontributed by England and
Franee togethor, though not whelly by those two ecountries, for
every other commercinl people in the world niust feel interested in
the work, and it is anticipated that they will, doubtless, be ready
to avail themselves of an investment that will not only aceom-
moidate, but also conduce to the enrichment of every nation. They
will, however, huve first to be whown that their investment wi
'}rleld an adequate return, for they will put the suthor's question,
‘Will the undertaking pay *" In answer to this, the anthor
would point out that s far back as 1866, Mr. James Chalmers,
oand also M, de G nd, estimated the aonusl revenue of o rmilwn

connecting England and Franee st £1,300,000, Since that esbi-
mate woas mude thern lins been o great inerease in the axport and
import trade,  In the yoar 1866 the returma amounted to the sum
of £500,121,706, and in the year 1873 they bad wdvanced to the
mm of ET44,790,663, being an incronse of E154,G65 M7 in cight
years.  In addition to the imports and exports, a large source of
revenue is unticipated from the madl service ; the sum paid for
packet wervices by the Hritish Government alone in 1872 bein

3] 501, There will also be o considerabls sum to be realised
annuslly from the telegraph companies in the shape of rental for
the right of laying their wires through the tube. From enloulationn
which have heen earefully prepared, it is estimated that the annaal
revenue, when the traflic is fully developed, will be £2,500,000, n

TUBE.
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tion of the descomding metal.  The descending column of coke and
metal retards the upward Hight of the conl, consequently it is pro.
{L‘Ctﬁl downward und fornin o projecting covering on the face of the
iquid metal and prevents its oxidation.  The tuyeres nre as bright
of n blast furniace at n tempernture of 1000 deg, Fah,, and
provement not only sves
ts to the converter a much
ie Pig containy, a very im-

nal those
the will of the cupola are glased,

the wiste of the iron but it also trax
Tnrger poercentage of the carbon which ¢
portant ideration, In lusion, this improvement, it is
eluimed, is not limited to the Bessemer process, but would be of
great value in all cupolas for melting ivon for castings, as the great
diffieulty in that line is that the earbon is burned out of the metal,
1t in stated that the plan is especially suitable for stove plate manu-
facturers, s it will not only save the loss of metal but will make
the metal run more fluid and produce finer and tougher costin

Roiklon of

A Lowa Tessen—The ionw of the I « 1
Engineers contain n very interesting Markus on
the wee of boring machines nt Sch wilit Jovel

Jenown o Joseph IL's ndit at Sohemnitz, which was commenced in
1782, in intended to be of o total length of 17,827 yande, or about
1420 yards longer than the 85t Gothad tunnel. OF this length
15,320 yards have been driven by hand lsbour during the course of
02 years, leaving two sections unfinished, one of which ix 1504 yards
and the other 1 yurds long. In the latter section the use of

hinery was | experi dly in the year 1878, and
win continued at intervald during the following year, In the first
weries of experi one ine of Bachs' ion wia used,
t!m average rl:“pth of the bore-holes being 1°3ft., which wers

sum sufficient to pay 10 per cent. per annum on sn led capital
of £25,000,000, 4 ;
CONCLUSTION,

The author bolicves he has now answered the three main ques-
tions with which he started ns far an they possibly enn be answered
at the present time, He hos demonstrated that n Channel ruilway
carried in o tube is well within the limits of practicability. He
lins whown that there is o rensomable expectation of the eapital
being raised when required, and ho has proved—so far an figures
can prove—that the andertaking would be n eommurcinl suceess,
He hax, moreover, he believes, advanced sufficient reisons for the
preference of & tube as proposed by Mr. Bishop toa tunnel, whether
earried through the lower chalk, or through the underlying Wealden
formution. But should the time arrive for the execation of the

rom an ocean channel. He thought the project was hasardous, |
and would prove a failure, Independently of these iderations,
and as regards the question of coxt, the author feels wriectly cortain
that Sir John Huwkshnw’s cstimate of 210,000,000 for 51 miles of
tunnelling, with the lining of brickwork, the laying a double line of
ruils, the connections with other lines, and other necossories, woulid
va wholly inndequate. There would, unquestionably, have to
E:“Hldld to this & very large sum for contingencies and extrns
whiehmlduﬁum‘ du doubling tho original estimate. On |
the other hand, and although the advoeates of a tunnel may have |
their reasons to mdvance against o tube, the suthor contends that |
the latter, nccording to Mr, Bishop's I_.luu. im n practicable soheme ;
and that although the estimate of £22,000,000 ix o largo sum, yet |
it will be sufficient to cover all exponses, nnd that the method pro-
involves no emergencies that ordinary care and y

project, wh r be the principle sdopted, it can but Linve the
pent wishes and the hearty support and co-oporation of all nations,
for all nations will directly or indirectly bo benofited in some
degres by the establishment of a direct and unbroken means of

trangit between Great Britain anid the Continent of Earope,  The
missing link in tho ehain of l]berrr.-et communication with the Far
East will thus have been estalilishod,

Tue Usk oF Prrvemsen Coanl 18 Ceroras.—At the Edgar
Thomson Steclworks, 17,5, pulvorised coal (or, rather, fine slack)
wed in their enpols.  There had been some diffioulty with the

in

ecombined with e‘n%nuriug skill, eannot foreseo and consequentl
provide ngainst.  Then, ns to time ; it in obvious that a long peri
will not bie required for experiments in the easo of the tube as in
that of the tunnel, but after a finsl survey of the bed of the Channel
—an undertaking of comparative ease—the works can be proceeded |
with forthwith. The fitting and preparation of the work ready
far 1 enn be carried on upon the shore, and if required, can
be el with night and day. The suthor is fully alive to the
r.af that in either case the undertaking must bo classed among the

eupoln

Molding, that ix, the motal and coke solidified, and ro-
tarded the work. Mr. Jones, tho manager, coneeived the iden of
forcing fresh fuel into the cupoln through the tuyere holes, and
thus melting down the salamander ; and having taken out the tuyere
Illi pe i enmmed in o lot of small eonl and aguin put on the blast.

o effect was that in o few moments the ontive seaffold wis ro-
moved and the work proceeded as usual,  To provent any further
delay from seaffolding, Mre, Jones how peorforated the blist pipe,
nnil mow infuses n portion of wmall wnl into the blast, which is
corried by the blast through the tuyeres into the cupols, the effect

glgantic o of the age, but he is fully pre , after n | of which is that the eupolas has not seaffolded since, and indoed
eareful study of the question, to ascopt the responsibility of ecarry- | works so much better and s0 much more rapidly that only one
ing out such n work ns he has described, provideid that the necomary | eupoln is now used whero two wis nocessary bofore the blast was
menns be forth ing. And he beli at no i wow- | lueed. Thut this is not the only or most important advantage
ever much he be int tod in 1 lirection, woull pro- | elnimedd for thisdiscovery. Tt was well known to metallurgists that
nounee such & to bo an engineering impossibility, the t wiwto of jron in melting in n ewpoln oceurs at the zone of

FivANCIAL CONSIDERATIONS, the tuyeres, on sccount of the immense amount of air blown in und

These lattar observations bring the suthor back to the seoond |
and third of the three pesitions which he advanced at the eom-
menoemeont of his paper: namely, can tho necessary on ba
ruisod ¥ and, will the undertaking poy ! Twenty- o of
money ecertainly appenrs to be a large sum to be raised. The |
pmount, however, (s only one-thind of the annual return of the |

| this earbonie neid and

the abueneo of earbonie oxiile nt that point.  What little enrbon the
nir eames in contaet with at this point forms eavbonic neid, which
in almost ne destroctive to the iron ae fron oxygen.  The principal
wiste of the meta] oceurs after its fusion nnd in itsxmmthmugh

tmosph By the inj of tha fino
conl with the blast its combustion is secured at the zone of the
tuyeres, producing carbonie oxide, aud thus preventing the oxida-

ged with ite, snd fired by means of fuse, The u\rm&
duily advance of the level, which was 8:05ft, high and 6°0ft. b B
wos 216t In the second series two machines were used, and the
charges were fived by oleotric the result was o doily o dvanos of
S28(k., the rock being, as in the first sories, n moderately hand
trmchyte (rhyolite). In the thind series two machines on an fm-
proved frame were used, the holes being 2736, deep : the advanes
was 9'8in, per day in greenstone,  In the fourth series, when the
men were bocoming better noquainted with the use of the machines,
the avernge lingth driven per day was 4°8ft.  Great difficulty was
ut timoes experienced in the wso of the electrieal appamtus from
miiss-fires, especially when the nir in the level was highly charged
with moisture. Tt wis found most iemt to have two i
o wero used altornatoly, snd only taken into the mine when
were londed and remdy for firing, Tt was also considenasd
desicable not to fire more than twelve holesatonetime,  Inonlerto
obtainn basis for comparizon with hamd lnbour, & fifth series of expoeri-
ments was made by twelve selected miners, working four ot a ‘lmw.
cight-honr shifts, nnder continuous supervision ; when it was found
that twelve men in four daysndvineed the level 1151t , squal to2'9ft,
per day, thus producing somewhat less effect than a single machine.
Although the latter works at n disadvantage ns compared with
hiand boring, on account of the time taken up in adjusting thestand
nnd the 2 4 tion of layi il und bringing up wir
nadl water pipes, anid also beeause of the necessity of cloaring away
the whole of the rock blasted in one operation hefore heginni
upon a new face, the awthor considers that there is an un-loubt::{
saving in time to be effected by the use of the machine. The most
advantageons method of nrrnug'imi the bare-holes is considerad toho
in four vertical lines about equnl distances apart, but having the
holes in the centre rows somowhnt cloner together than thoses ot the
wirle, there being six in each of the former series, and only four in
the latter. ]!{ this nreangement, s uniform depth of 2787t being
ndopted as o standand, the stand only requires to bo fixed twice for
ench sit of twenty holes,  The two central rows are loaded to a third
of their depth with dynamite and fired first, making a doep
noteh in the face, This increases the offect of the side holes, whic

are fired uently with u som smaller ¢ Deep holes
wre not considered econoniical, na their effect is not found tobe in pro-
portion to the i | ption of dynamite, ow bering
more uncertain than shall ones, In Tusi the author

mmx_um the results obtained with those of the St. Gothard Tunnel
in 1873, when the drift at the Goschenen end was advaneed, by six
of Francois and Duobois’ maclines, 6-2ft, day, or 20°din,
machine ; while st Schemnitz at the end of 13?4 two of s
machines drove at the rte of 34ft. perdny, or 20 5in, per machine.
In the former case 62'6 per cent. of the total d of holes bored
proved effective, while in the Intter the p was 752 por
cont,, n result which the author attributes to the eleatric |
and the method of firing ndopted, The cross sectionn nt
| itz s 58 wqunre fect,

hems



