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TnE widening of the .Metropolitan Railway between King's- 1 carried out in short lengths, with the greatest care, and with 
cross and Farringclon-atreet stations, with the deviations of the best materials, cement-set brickwork being used through­
the branches to the Great Northern Railway, has been out. 
practically completed, and on the 16th of j anuary was . The plan on the next page shows the general arrange­
formally mspected by Captain Tyler on behalf of the Boru·d ment of the new works at K1ng's-cross, the lines represent­
of Trade. ing the Metropolitan Railway ancl the Great Northern 

A constantly increasing traffic has rendered this extension brnnches as they were originally constructed, and the centre 
necessary, ancl the new lines are intended for the service of lines of the deviations and new works. From A to B, a 
the Great "'\Y cstcrn, Great Northern, and the :Midland trains length of 1 furlong 6 chains, is that branch of the widening 
(the former lino being turned into the widening by a cross- to the St. Pancras station of the Midland Railway; the 
over road, the points of which are at the east end of the length, CD, is the diversion of the Great Northern and 
King's-cross station platform), so that the ~fetropolitan Rail- Metropolitan Junction Railway (single line), known as the 
way proper will be relieved of the extra traffic which has Hotel curve; from E to F is the diversion of the eastern 
hitherto imposed upon a limited rail accommodation. The curve, or up line, from the Great Northern to King's-cross 
widening commences in King's-cross station, and for some (also a single line). 
distance it runs parallel with the old line towards Farring- Fig. 1, page 90, is a sectional plan from the bell-mouth, 
don-street; then clipping, it crosses beneath the Metropolitan, formed by the junction of the former curve with the widening to 
and rising on the other side, again runs parallel with it, the bell-moutb.ed tunnel, where the Midland branch turns to 
the rall s being laid with such a ~radient as to overtake St. P&ncras station, diverging from that part of the widening, 
those of the Metropolitan at a pomt a little westward of which it is intended ultimately to extend to Paddington. Fig. 2 
the new station at Farringdon-street. Under the same con- is a transverse section of the H otel curve taken on the line A B ; 
tract is inc1udcd the erection of the substructw·e, and the and Fig. 3, a section on CD. At this place the tunnel of 
extensive system of sidings, platforms, and hoi ts for the new the original line of this curve intersected the side walls of 
Smithfield Dead-meat Market. The works on the widening the Metropolitan main line, thus making a bell-mouth, 
have presented unusual difficulties, in consequence of the which has been cut away by the widening, and another has 
necessary deviation of two existing branches, through one of been formed by the junction of the diverted llotel cw·ve and 
which the trallic has been unceasingly maintained, the extent the new line. The width of the Metropolitan rnilway arch 
of driven tunnel work, and the tedious process ofunderpinnin~ has therefore been reduced to 28ft. 6 in. , and the su·ch of 
a portion of the Metropolitan Railway retaining walls a.nd the ~ld bell-mouth has been cut away on one side, and is 
thefoundationsofVine-streetandRay-streetbridges; indeed, suppor ted on a brick abutment, which, on section CD, is 
but for the excellent quality of the old brickwork, a different stren~thened with cast-iron standards, shown at a a, Fig. 1, 
and more costly plan of construction, involving a stoppage in and m detail, Fig. 14. Figs. 6, 6, 7, and 8 are clilferent cross 
the traffic, would have been necessary, especially m those sections taken on the respective lines lettered on the plan, 
places where the sides of the tunnel were cut away at the and they show the various constructions employed, as the 
bell-mouthed junctions. In all these cases the new work was new work gradually leaves the old, until at Fig. 8-a 
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section on line, N 0-tho bell-mouth of the widening 
is completed; and the ~1:etropolitan Uailway arch is left 
untouched, except that one abutment is partially 
cut away, and the space between the two tunnels is filled 
in with concrete. 'l'his part of the work is strengthened 
by brick spandrils, which arc shown in dotted lines 
in plan, Fig. 1, and in Figs. 3, 6, and 7. Fig. 9 is a 
section on the "idcst bell-mouth on the work, spanning, as 
it does, the two 25 ft . tunnels nod a 4ft. 6 in. intermediate 
pier . It is constructed with nn arch of 6 rings in thickness, 
springing from abutments 4 bricks thick, strengthened with 
counterforts placed at hort intervals apart, and filled with 
concrete, as shown in the plan. ~"ig. 13, abor-e, is a sectional 
plan of the eastern curve. 

The H otel curve, during its diversion, was stopped up, and 
another line to the Great Northern, known as the Maiden­
lane curYe, which was constructed at the same time as the 
Metropolitan, hns been closrd permanently, ns shown in pla.n, 
Fig. 1, at the point where tho llotel curve joins the Wlden­
ing, as now constructed; the de' iation. in this case is ex­
tended only so far as is shown, terminating at the point 
where the new walls overlap the old. The arch in this 
length was constructed over the old tunnel (Flg. 11), which 
was entirely uncovered, and employ<'d as a ccntering for the 
diversion, l.t being pulled down afterwards, and the invert 
extended to the s1de walls. Tho arch here is consequently 
so much "ider than is neces~nry by the thickness of the 
tunnel over which it was erected. The aJ.•ch finishes just 
beyond the crossing of the :Fleet sewer (drawings of which 
are in preparation), and is exchangf\cl for girder covered way, 
a.s seen in Fig. 10, which is a longitudinal S<'ction of the di­
version, and which shows the point "here the covered way 
commences. This figure also shows the junction of tho 
original and the new tunnel. 

(To be conlin,ucd.) 
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RUSSIAN IMPERIAL SALOON-CARRIAGE. 
WE give, as a supplement to the present number, a 

chromo-lithograph of the fine imperial saloon-carTiage con­
structed by M essrs. Winans, Harrison, and "\Yinans, at the 
Alexandro.ffski Works, near St. P etersburg, for the Nicolai 
Railway. Ow.· illustration, which i.<~ printed in ten colow·s, 
represents the whole of tho arrangements and the details of 
the decorations so fully, that but little description will be 
necessary. The total length of the caniage is about 85 ft., of 
which length 25ft. is t ak en up by the m ain central saloon. 
The remainder of the space is t aken up by the emperor's and 
empress's cabinets, each 12ft. 6 in. in length, and by the at­
tendants' apartments, end galleries, &c. The width of the 
carriage outside is 9ft. 9 in., and the h eight of the compart­
ments at the centre is 8ft. The carriage is carried on a pair 
of eight-wheeled bogies, placed as shown in the longitudinal 
section. Each bogie has a wheel-base of 12ft. As will be 
seen from our engr·aving-in which all t he details of colour­
ing, &c., are faithfully given-the :fittings and decorations 
of the carriage are of the most sumptuous char·acter through­
out, and no expense has been spared to render the vehicle as 
luxw.·ious as possible. This carriage, we should state, forms 
the principal vehicle in a train devoted lo the accommodation 
of the Emperor of Russia and his suite. Our engraving of 
the carriage has been prepared ·with the greatest care from a 
most elaborately finished dra.wing, with which we have been 
kindly supplied by Messrs. Winans. 

NITRO-GLYCERINE AND GREEK FIRE. 
WE have received the following memorandum r elative to the 

treatment of n itro-glycE>r ine and the extinction of Greek fire. 
The memorandum has been prepared under authority, and has 
been issued by Lieutenant-Colonel C. B. Ewart, R.E., by order 
of the Secretary of State for the Home D epartment: 

" Nitro-glycerine is not a ;>plied as an incendiary agent, aud, 
if used as an explosiv(', it will not be scattered loosely about, 
but will be employed in cans or other closed vessd s. 1f such 
should be discovered , they should be carefully removed, some 
heavy body should be attached to them, anu they should be 
thrown into deep water, without any attempt being made to 
open them. 

"True Greek fire is simply a solid highly combus ti l>le com­
position, very similar to ' Carcass Composition.' What is now 
commonly called Greek fire consists of a solution of phos­
phorus or of su lphur and phosphorus in a very volatil~ liquid, 
the bi-sulphide of carbon, to which occasionally some mineral 
oi l is added "ith the view of increasing its incendiary powers. 
When this liquid is thrown on to any surface exposed to the air, 
the solvent evapora tes, le~ving a film of the phosphorus or 
sulphide of phosphorus, which will then inflame ::.pontaneously, 
but will not very readily set fire lo wood or combustible ma­
terials. 

"The proper mode of extinguishing the tlame produced by 
such an incendiat·y agent is to throw upon the buruing surface 
a quuntity of wet or damp sand, ashe::;, sawdust, lime, or any 
other powder, or wet sacking or carpeting, auy malPria.J, in 
short, by which tbe flame can be stifled by exclusion of air. 
No attempt should be made to remove tbe covering for Rome 
time after t he flame has been extinguished. The place should 
afterwards be thoroughly scoured by playing upon it for some 
time witb a powerful jet of water. 

"Should any scattered liquid be discovered which has 11ot 
become inflamed, it should be washed away, as above directed, 
as quickly as possible; and if a j et of water is not immediately 
at band, it sbould in the mean time be covered in from the air 
by application of any of t he n1aterials named above." 
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THE AI.~LEN ENGINE. 
WE gi~e, this week, two two-page engravings, showing 

fully the arrangements and details of the well-known " Alien" 
engine, ow· engraYings having been prepared from working 
dr·awings with which we have been supplied by 1\fr. Charles 
T. Porter. "'\Ve had intended to accompany our iUustrations 
with a description of the various peculiarities of the All en en­
gine, and of the numerous m echanical refinements which h a \7G 
been adopted in i ts constr·uction in order to specially adapt it 
for working at high speeds; but we :find ow.·selves compelled 
at the last m om en t to defer the publication of ow.· account of 
the engine until next week, when wo shall enter into the 
matter fully. 

" IMPORTANT, IF TRUE."-Thc occw.·rence of sulphm· and 
phosphor·us in Cleveland pig iron has hitherto prevented its 
being used for conversion into B csscmcr steel. l!'or the latter 
pw.·pose only the pig iron obtained from the pw.·cst spathic 
and h ematitc ores has been employed ; and the increasing 
demand for steel h as led to som e apprehension lest the :ll·on 
trade of Cleveland should eventually sulfer from the compe­
tition of ihc B essem er steel manufactw.·ers, unless some 
practicable and economical method could be discovered 
whereby the north country pig iron could be converted into 
steel. Dm·ing the past year a considerable number of ex­
periments have b een attempted to solve this important 
problem , and at length it would seem there is a fair prospect 
of success. At the last m eeting of the Middlesborough :U·on 
trade samples of s teel made from Cleveland :ll·on were ex­
hibited by M essrs. F ox, Head, and Co. These appeared of 
superior quality, and excited g reat interest, as it was stated 
that by the n ew process s teel rnils• could be manufactw.·ed at 
fi:om 9Z. lo l OZ. per ton, or about 3l. per ton under the price 
of B essemer steel rails. Should these anticipations be well 
founded, it is certain that a great impetus will.be,given to the 
:ll·on tr·ade of tha t district. 

TnE 'TONEW.:U,L J A.CKSON.-'l'his armour·-plated ram h as 
been sold by the United States government to the Tycoon of 
J apan for 450,000 dollars. The ~tonewall J ackson was built 
at Bordeaux in 1864 for the Danish government, and was 
subsequently sold to the Confederate States. She carries 
300-poWlder Armstrong guns, and is m ore than 1000 tons 
bw·then . 'be has two screws, and s teams as fast as 14 knots 
per how·. llcr armour-platin~, which is altogether 3ft. 2 in. 
thick, consists of two plates w1Lh oak between. 

L IVERPOOL 'C.\ YENGING.-Thc scavenging of Liverpool­
even aftet· allowing for manure, &c., sold-cost that town, last 
year, no less than 54,27l l., as compared with 40,247Z. in 1866. 
The n ett eat.imated cost for 1 68 is set down at 53,000l. 

liOJ .L ·w:KsTERN DocK.-Mr. R ttwkshaw reports tha t 
since J anuary, 1Ho7, about 350,000 cubic yards of earthwork 
antl 2-.J.,OOO cubic yards of masonr·y ancl brickwork have been 
executed at Ulis dock. J:Le thinks, h owever, that a greater 
result might have been achieved \\ ith " more energy on the 
part of the contractor." If due diligence is shown, Mr. 
Hawkshaw thinks lhat the dock lllny be completed this year. 
The Jock-gates and the hydra ulie 111uchincry have beon let to 
Sir 1-V. Arwstr·ong and Co., ancl ample time h us been given 
to thelll to finish this portion of the work. The payments 
made by the Hull Dock Comptuly to 1\ir. lia" k shaw in 1867 
amounted to 3350l. 

WaRMING RAILWAY CA..RRIAOEs.-It is s tated that, since 
th occLLrrencc of the lamentable accident at Angola, plans 
for lrcal iug railway ca1Tiagcs without incurring the danger of 
fire , h tt\e been the general topics of discussion awongst rail­
way m en in America. The employment of the foot-wnrmcrs 
u sed in England has been advocated in some qui.U·ters. 
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TESTIMONIAL TO THE INVENTOR OF 1'HE 
1-tEAPIN G-MACHINE. 

A c m Ui\lSTAN C F. which has several times been alluded to 
in the columns of ENGlNEEIUNG, as prospectively to be realised, 
ha:'; at l:t!' t become a veritable fact. The Reverend Patrick 
B~ll. of CarmJlllie, Perthshire, has been presented with a testi­
moni<d of One Tbousand Pounds, in token of the pre-eminent 
services which he llas rendered to al!riculture and necessarily 
to the human race. Who Patrick Bell is, and what he has done 
for agricu lture, are subjects on which the r eaders of this 
journal can scarcely afford to be ignorant, and we hope tuat 
very few of them are in a state of i~oorance regarding them. 
For sucb as are so it may be desirable to pen a few remarks, 
which, it is hoped, may not be uninteresting to our readers 
generally. 

Some forty years ago, last autumn, Patrick Bell, the son of 
a farmer, and then simply an alumnus of the University of St. 
Andrews, was smitten with a desire to invent some m achine 
fo r lessening the manual labour of harvest operations, labour 
tl1at he regarrled as doubly oppressive sometimes by the heat of 
the weather, and always by tbe very awkward position in which 
the reapers were obliged to stoop when engaged at their work. 
It was in theJyear 1826 that be commenced his inventive efforts 
with this object in view, and after applying his mechanical 
ingenuity in a variety of ways, be had tlle unspeakable delight 
of seeing his invention- the first practical reaping-machine­
doing good serviceable work in the harvest-field in the autumn 
of the year 18:27. Notwithstanding the many patents that 
have since then been taken out for reaping-machines, botL in 
this country and in America, ancl. notwithstanding the g reat 
fa me of the Hornsby, the Eclipse, the Buckeye, the 1\lcCormick, 
and other well-known reapers, there does not St!em to have bl'en 
any really practical improvement made upon the reaping-ma­
chine since it leit Mr. Bell's bands in its most tinislled state 
forty years ago. As in many other instances, the original 
inventor has not derived the benefit, or at least his due share of 
t~e benefit, accruing from the invention. ~e w:as so poor at the 
t1me, that the late Lord Panmure deemed 1t hts duty to offer 
him the amoun t of money requisite to secure a patent 
for his machine. This he respectfully declined, and ever since 
he has been in that humble worldly state for which country 
clergyman of the Cbnrch of Scotland arc almost prover bial. 
The American patentee, Mr. l\lcCormick, has made money 
largely from his machines-as much eveu as 40,000!. in the 
year 18~6, in America alone and other persons whose names 
are identified with reaping-machines have also reaped some 
pecuniary benefits from the sale of the same; but poor 1\lr. Bell 
htts all the while been poor, and poor he seems destined to be 
for the rest of his days. 

As a benefactor to his race .Mr. Bell is undoubtedly entitled 
to a. high rank. Entertaining this opinion, a number· of his 
countrymen, lanued proprietors and farmers, belonging chietly, 
if not entirely, to t he High land and Agricultural Society of 
Saotland, resolved, now many months ago, that t hey would 
raise a testimonial to present to Mr. Bell as a ~imple acknow­
ledgment of the iucalculable benefits conferred on mankind by 
his reaping-machine. To rewa rd him they jus tly deemed to be . 
beyond their po\Ver: that is only possibl~ now by a vote from 
the national exchequer by the H ouse of Commons. A com­
mittee was formed, and appeals were duly made to the agri­
cultural interest; but, if the truth must be told, we are com­
pelled, although with regret, to say that the agricultural in­
terest generally turned but a deaf ear to the frequent eloquent 
appeals which were made for funds from time to time by Mr. 
Scott Skirving, the convener of the committee. What sum the 
committee aimed at securing we know not; but this we know, 
that an ex.tr~ordinary amount of labour, up-hill exertion, and 
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