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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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appeals in season and out of season have only brought in a 
paltry thousand pounds. The farmers and landowners uf Scot­
land have no room to congratulate themselves upon the cha­
racter of the testimonial which, in their name, the Marquis of 
Tweeddale presented to Mr. Bell the other day in Edinburgh. 
The largest amount subscribed by any single individual was 50!., 
and even it was not given by a person identified wiLb, or one of, 
the "agricultural interest., The donor in question was a cer­
tain J ames Young, a chemical manufacturer, of whom our 
reuders have beard beforo now, a gent.lemau who bns also made 
a name for himself as an inventor, and whose monument­
erected by himself during his lifetime-may be seen in the 
gigantic paraffine and paraffioe-oil works at Bathgate, and at 
Addiewell, near West Calder. But, even with this handsome 
subscription from an "outsider," the paltry thousand pounds 
was not fully subscribed till tho day of the presentation. The 
sum of 30!. was still wanted to complete the lOOOl.; and it was 
left for the noble marquis, who presided, to announce, in the 
presence and hearing of l\lr. llell, bis intention to make up tbe 
required amount. 

.Anclros, M. Inst. C.E., and .Jnmes Young, Assoc. Inst. .R, 
of 1 loO, 'ltl ford-road, De BN'tuvoit· Town, London. 

1'ho cost ol' tho improvement, as cstimn.tcd by the several 
plans sent to lho :Boa.rd, var i<'Cl, for Hcacombo ferry, from 
61,000/. to 7000/., and for E gremonL from 3(),000/. Lo 401 l. 

1'he averngo of nll the estimates wer<?, for Scacombo, 
36,000!., and for EgremonL, 1G,800l. Messrs. Benjamin 
Haughton and G. J. 'rosbio Dawson sent. in two designs for 

ever, the steel works of the Messrs. Smith, at Gartcosb, which 
bavc been idle for some months, nre expected to be in full opera­
tion in a day or two. At Gartshenie and the other ironworks 
activi~y prev:~ils, and the men arc working peaceably at t he 
reduced wages. Amongst the. colliers and miners some dis­
satitifaction prevails as to wages; but the high price of provi­
sions, &c., deters them from striking. During the early part of 
last week a large number of the blast-furnace men employed at 
Calderbank by the I\Ionkbnd I ron and Steel Company were out 
on strike rather than accept a reduction on their wages to the 
amount of 10 per cent. In consequence of tbe "turn out," all 
the furnaces but one were put out, and the village at night pre­
sented a cheerlcbs picture. The btrike extended over a week or 
so, but it has now been brought to a tcrminat.ion by the men 
accepting the terms offered by the Jllanagers when the stri~e 
commenced. TJ1e "damped" furnaces have ngnin been put m 
blast, and nearly all the old hands have resumed work at tbe 
reduced wages. The miners attached to the Calderbank Works 
have had their wa~es reduced as much as 6<1. and 7~d. per day. 

cacombo; the estimate of the ono nclopt<'d was <15,41H/., and 
of the alternative design 6.1,7361. .M ssrs. A. ' . . A.ncb:os and 
James Young's estimate for Seacombo was 34,010/.; l\1.r. 
Chm·lcs CubiWs c t.imate for EgrcmonL was 1G,186l.; nnd 
~Iessrs. AndJ·os and Young's estimn.to for Egromont was 
8626t. 

Of eom·so Lho proposed improvements cannot be carried 
out unt.il the Board have obtnined nn AcL of .Par]inmenL to 
enahle t.hem to raise Lhc necessary funds, and have power to 
complete the works. 

As one of tbe most thorough-going agriculturists in Scotland 
during the last forty or fifty years, tbe Marquis of Tweeddale­
himself an inventor-was perhaps the fittest person in Scotland 
to preside, and he performed tbe duties devolving on him in an 
admirable manner. In the course of his reply, the reverend 
gentleman who was the recipient of the testimonial uttered the 
following interesting remarks: 

"My feelings to-day are very different from what they were 
on that day forty years ago when I left my father's house on a 
cold winter's day-a day similar to this-and made my bow 
before the Highland Society. I came with a small wooden 
model under my arm, and as my friends bad advised me to call 
upon the secretary of the society, and let him know what I was 
about, I waited on Mr. Gordou (latterly Sir Charles Gordon ), 
wbo was secretary, with fear and trembhng-with feelings very 
different from those of to-day. Sir Charles looked over the 
wooden model, and after a while be said he was no mechanic 
himself, and could not give an opinion on the subject; but that 
there was a celebrated mechanic in Edinburgh, and be would be 
very glad to give me an introduction to him, if I would take it. 
That was Sir J ohn Graham Dalziell. I went to Sir John with 
my wooden model-it was more like a piece of a rotten tram 
than anything else. Having examined it, be said it was a very 
difficult thing to say what would be necessary to put it in proper 
form ; but, so far as be was able to judge, it was very like the 
thing. He recommended me to get one constructed on a large 
scale, which I did next year, and it was then tried among corn, 
and succeeded Yery well. I need not say anything further to 
you about the history of the reaping-machine, as it is as well 
known to yourselves as to me. I can only assure you that this 
will be a high day with me during my lifetime, and with those 
with whom lam connected." 

Will no member of Parliament, from his place in the House of 
Commons, do as was done in the case of Arkwrigbt-move that 
a national testimonial from the funds of the state be presented 
to t he inventor of the reaping-machine, the Reverend Patrick 
Bell? Failing that, will no Scotch nobleman or commoner who 
has the ear of the present prime minister, himself also a great 
a~riculturist, see that Mr. Bell is placed on the Literary Pension 
L1st? We shall not rest satisfied until something i~:~ done upon 
which we can more heartily congratulate both Mr. Bell and our­
selves as a nation, than we feel it desirable to do with reference 
to the t estimonial just presented to him. We bestow peerages 
and great wealth on such of our soldiers a.s succes51ully command 
our armies in foreign wars. But "peace bath her victories as 
well as war." Patrick Bell long ago acquitted himself well as 
one of the victors; let us make sure that be reaps some reward 
ere it be too late, as in the case of poor Henry Cort. As his 
invention was a. practical one forty years ago, ho cannot now be 
regarded as young or even in his pnme. 

THE SEACO~IBE AND EGRE~!ONrr FERRIES. 
ON the 9th of .J nnunry, at an adjomned gone1·al meeting 

of the Wallasey Local J3oard, held at the public offices, 
Egremon t, the premiums were awarded for t.h.e best schemes 
for the improvement of the above ferries. J . C. Boyd, E sq., 
occupied the chair, and the other members present were 
Messrs. Pooley, P e1·cival, Dixon, J\1'l nnes, and Chadburn, 
and Captains '\Yilliams and ~.;:mith. . 

Two prizes of 100/. each were offered for the best plans for 
improving eacombe and Egremont ferries, and two prizes 
of 601. each for Lho second best plans; m response to which 
there were twenty-six competitors, who subm1tted about 
forty sets of ylnns. The plans were publicly exhibited for 
some weeks m the 'Vater Tower, at Liscard; nnd a sub­
committee of the Local Board, together with Mr. Carson, the 
ferry manager, was appointed to select two plans such ns 
were considered worthy of the premiums which had been 
offered for the best schemes for improvin" encombe, and the 
same for Egremont. 1.'hcy, howeYer, selected se~cn designs 
which were considered the most suitable, all displaying great 
ingenuity, which were marked as follows: 

For Seacombo :-"Justitia " 1 and 2, " Reel ' V afcr," 
"Archimodes," and "Crux." 

For Egremont :-"Crux " and " Old tager." 
These designs were submitted at the meeting of the Board 

on the 9th inst, and, after some discussion, t.he prizes wero 
unanimously awarded as follows, viz. : 

For Seacombo :- First prize, "Archimedes." 
~ 'econd ditto, " Crux." 

For EgremonL :-First ditto, " Old tagcr." 
econd ditto, " Crux." 

• 

The letters of the ~uccessful competiLol'R W<'l'O then opened 
by ~!r. Ew<>r, the law clrrk, when it wn::~ found that. the 
plans marked ~' Al·thimedcR " wore thos~ of .1\l.r. Denjamin 
Hnughton, C.E., nod l\fr. G . • J. Crosb10 'D1lwson, Assoc. 
Inst. C.l~ .. l~ugiw'(' l'~ · Oflit·(', l .. ondon anll Nnrth-WcsteJ'H 
R ailway, Eust.on Httt.Liou ; those plilns marked " Old Sta;er" 
were by :Mr. Charles Cubitt, Assoc. Inst. C.E., of 3, urcat 
George-strcet, W estminster (nephew of the lnte SiJ.· '\Villiam 
Cubitt) ; t.hose plans marked " Crux" were by Messrs. A. C. 

NOTES FROM '!'HE NORTH. 
GLASGOW, '\Yccluesday. 

Stale of Lite Pig-Ironlll a1·ket.-A week ago t.hcprice of pig iron 
in the Glasgow market was bidding f'ait· to come down to the 
lowest ebb reached during the whole of h\st year. Since t.hen, 
however, there has been a very decided manitestation of an 
upward tendency. On Wedncsay last 51s. 9d. cash was ac­
cepted; but almost every day since the market has become 
firmer, prices mounting up,vards, until now they have risen to 
52s. 7~·d. one month and 52s. 6d. cash. These pr ices prevailed 
yesterday, when :1. large cash business was done in warrants. 
No. 1 Gartsbcrrie and No. 1 Coltncss have both improved 1s. 
per. ton; yesterday tbey were quoted at 58s. The followinh are 
the pig iron shipments from all Scotch ports for the week end­
ing J anuary 25, 1868: 

This year 
Last year 

••• ... ••• 

• • • 

• •• • • • 

• • • • • • 

Decrease... . . . . . . . .. 
Total since December 25, 1867 . .. 
For corresponding period in 1866-G7 ..• 

tons. 
5,733 
6,039 

301 
32,226 
33,870 

Decrease... . . . .. . . . . 1, 644 
Tfte Caledonian Railway,-This seems almost destined for 

some time yet to come to be a standing title for one of my 
"Notes. 11 The proposal to effect n joint-purse arrangement 
with t he North British Railway Company has been published in 
full detail, and has restored confidence considerably in the 
minds of the shareholders, evidence of which seems to show 
itself in the improvement in the price of tbe shares. Other 
official documents bavo also appeared in the newspaper during 
the last 1ew days, and to-day there has been held a large meet­
ing of the shareholders, in the City llall, for the consideration 
~f them. No ulterior measures were resolved u pon; but,a~large 
committee was appointed to confer with the directors, and to 
report to a special meeting. A strong desire is expressed that 
there should be a change in the pe1·sonnel of the board of direc­
tors; in the mean time, however, it i ~ deemed imprudent to in­
sist on it until the arrangement with the North .British Com­
pany is finally brought into operation. Edinburgh insists that 
ultimately there must be a reconstructed board, in which that 
city shall at le~ st bave three rel?resentatives, Glasgow having 
fivE', Dundee, Aberdeen, and Carhsle having one eaciJ, and the 
other four places in the board being filled by representatives 
from other districts. 

Royal Scottish Society of A1·ls.-On l\Ionday night tbe usual 
meeLiug of tuis;society was heldlin Edinburgh, when 1\Jr. Thomas 
Stevenson, of the celebrated firm of lighthouse engineers, gave a 
description of "Some Arrangements for Lighthouse Illumina­
tion." He specially described the ftpparatos recently erected 
at Buddonness lighthouse; at tbe mouth of tbe Firth of Tay. 
This app.uatus is remarkable from its employin~ in one instru­
ment every kind of dioptric apparatus now in use. I\Jr. Steven­
son stated that a reproduction of the Tay l i~ht would short.Jy 
be s~en in t.he Jndustrial Museum. Professor :::>wau, St. 
Andrews, read par t second of a paper on " New Forms of Light­
house Apparatus," describing an apparatus for utilising all the 
rnys of light from a flame for lighthouse illumination, and 
~:~tating that the problem of transmitting any ray ic any direc­
tion whatever, by means of a single dioptric ~1geu t, bad now 
been solved for the fi rst time. Mr. Stevenson's and Professor 
Swan's papers were remitted to a committet>, consisting of 
Prolessor Piazzi Smyth, I\l r. Sang, and Dr. Fer~uson. Dis­
cussion on a paper on trades' soC'ietil's, strikes, and Jock-outs, by 
1\Ir. David Smith, Belfast, " as ddcrred till the next meeting 
of the society. 

Cltai1· of Engineering in Edinburgh Unive1·s ity.- Some time 
ago I mer.tioned that ~11· DaYid llaxter, of Dundee, had oflered 
to endow a cllair of Engineeriu~ in t he Univerl>ily of Edinburgh, 
providing the GoYeromcnt would :,upplement his endowment. A 
letter from the Treasury has been received by one of the deputa­
tion whom the fenator::, appointed to urge the claim on the 
Government, and from it we arc informed that the sum ot 200/. 
annually will be asked from Parliament to supplement the ~OOZ. 
re~ulting from the int ere~t ot Sir David Baxter's benefaction of 
5000/. Dr. Lyon PJayfair mude some mention of' this matter 
last week at tile Society of Arts conference ou technical edu­
cation, but it is also proper that I should take some notice of it 
in the:,e "Not<>s" for tlle benefit of such of your readers as llave 
n:>t seen the full report of the proceedings of that conference. 

State of T·rade in the Coatbridge District.-Tho various 
malleable iron works in the district are fully employed-some 
of them bE>ing exceedingly busy. Jn the tub~ works and 
foundries full time is given. In the tioplate works Ll1ere are 
plenty of orders. The mnchinery and entire plant of the Dun­
dyvan 1\lalleabJe Works have been disposed of, and are to be 
removed aL ooce; so that Lho hopes indulged in as to opern­
tioo::, being resumed there are eutirely cast down in the mean 
time, und the :,toppage of the 'vork will be a loss to the town. 
They have been sold privately to Messrs. Mar tion and Sons, 
ironmasters, Marryton, Coatbridge. As an offset to this, how-

Dep1·ession of Trade at Bathgate Pa1·ajjine lVorks.- For 
some time past trade iu general in Bathgale and neighbourhood 
has been in a somewhat depressed condition. Lately bet\veen 
thirty and forty hands have been di::iciJargcd from the works of 
Young's Parafline Light and .Mineral Oil Company. Amongst. 
them there were retort-men labourers, masons, and coopers. 
The retort-men sti ll employed, ~is well as the engineers and 
fitters, have had their wages reduced one shilling per week. It 
is said that this reduction will become general throughout the 
works. 

The I ron T1·ade at JUotherwell.- This branch of industry 
appears to be improving at the l\lalleable Ironworks at 1\Iolher­
well, and although orders are said to be not very abundant, in­
dications are better. Tbe prospects of a good spring trade on 
the Clyde are hopeful, and it is everywhere considered tlmt the 
worst times have beeu seen in the Scotch iron trade, and that 
next month will witness a great revival of commercial prosperity. 
At Calder an additional blast-furnace l1as just been" fired up." 
This last-mentioned act is a consequence of the total "blowing 
out" at the Govan Ironworks, the property of the same owner, 
:Mr. W. S. Dixon, and to which reference was maae last week. 

lJliners' A.ffai?·s.-In the Kilmarnock district, the reduction 
in the miners' wnges from 4s. to 3s. Gd. per day has taken 
effect after a short attempt at a strike in tlle case of one of the 
largest collieries, that of Woodbill, in which there are about 
300 miners employed. These men have returned to work on 
the employer's terms, after having worked out their fourteen 
days' warning, and withdrawn their tools from the pit. In 
other collieries in the same district the workmen are going on 
at the reduced rate. In the Wishaw district a number of 
collieries have commencE'd on the short "darg ;"a large number 
of the men have resolved to restrict their labour to eight hours 
per day, so as to keep the stock of coal down. 
b·o7~-71WUldc?·s' A.ffai?'S-The uufortunate strike and lock-out 

of the moulders at Aberdeen is now at an end. After a good deal of 
discussion between the workmen and their employers, the follow­
in~ decision was come to by the latter: "The terms on which we 
will receive back the men-as many of them as we require-into 
our shops are just that the notice printed and exhibited on the shop 
doors is a distinct statement of a principle which shall guide us 
in the management of our shops. All the shops iu town must 
be opened at tbe same time ; and all the men now employed in 
the shops are to remain and work at such work as the employers 
think proper. Other shops in the south or elsewhere, where 
union men have refused to work, must be opened ; otherwise, 
should the employers associated for mutual protection find it 
necessary to order a lock-out until these shops are opened, the 
ironfounders in Aberdeen will agree witb their brethren to do the 
same., The return of the moulders to work has consequently 
been sanctioned, and the condition referred to is that t he masters 
shall be judg~s of all kinds of hands, tbe number and age of 
apprentices, and of all kinds of work at which labourers or other 
bands shall be employed. 

In Glasgow things are in a very unsatisfactory state in the 
moulding trade. A general meeting of the members of tbe 
Scottish I ronfounders' Association was beld a few days ago, 
wl1en it Wl'IS intimated thaL tho lock-out and strike at Aberdeen 
had come to an end ; but as t be I\Jou lders' Union bad still shut 
a number of sliops, bolh in Glasgow and elsewhere, the diffi­
culty was not overcome. The meeting, therefore, adopted the fol­
low resolution: " That notice be given to the union moulders 
tbat on and after the 1st February next their serdces will ba 
dispensed with uutil the directors of this association can inti­
mate to the trade that all the workshops in the trade t hat aro 
still struck Ol' shut by the l\loulder~' Union have been opened 
free of all restrictions." This decision is expected to cause a 
general cessation of work in the trade throughout the whole of 
:::>cotland at the end of the present week. 

Shipbuilding and Shipping l tems.-Messrs. Scott and Com­
pany, shipbuilders, Greenock, are recommencing work this 
week, aml besides the extensive repair on those vessels lately 
mentioMd, they have contracted to build a screw steamer of 
5GO tons, the keel of which will be laid immediately. Two other 
keels are expected to be laid sltortly. This will be a relief to a 
number of men who have been hanging on for some time ex­
pecting a commencement. On l\louday it is sniu t hat not a 
single ship.carpenter was idle in Greenock. This is surely a 
great contrast to the state of atlairs prevailing in the east end 
of London. 

I have learned this afternoon that .1\Iessrs. Randolph: Elder 
and Co. concluded ~~ contrac t at Liverpool yE>sterday to build 
two screw steamers, each of 2500 tons and 500 horse power, 
for.t~e direct Pacific trade from Liverpool to Valparaiso. I t is 
sat1sfactory to know that Messrs. Randolpb, :Elder and Co. M e 
almost as busy as they could possibly be. 

There 'vas la.unchcd, ou Saturday afternoon, from the West 
Shipbuilding Y~Lrd of 1\Ies:;rs. Charles Conuell and Co., a finely 
modelled composite sailing ship, named tbe Count y of Stirling, 
of 117-! tous, to cluss fourteen year:i A 1 at Lloyd's. :::>he is 
owned by )l c~sr~. It and J. Crmg, ut ~~gow, and is intended for 
their J av.\ line of packets. 

The City of Edinburgh, a beautiful iron sailing ship of 1200 
tons register, was launched last week by Messrs .. :earclay, Curl~ 
and Co., from their Stobcross building-yard. 
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}.fETIIOD FOR TilE DETER1\1.I TION 
OF •,ILICON IN IRON AND ,,TEEL. 
Br V. EGGERTZ, PrtOFEssoR AT. THE ScnooL oF 

MINES, ~"'AULEIN' SWEDEN. 

(Concluded f1'om page 71.) 
TuE oxide of iron is easily dissolved in the heat 

of a water batb. The silica is again thrown on 
a filter, washed, dried, ignited, and weighed. 0.016 
gramme of silica answers to eacu 0.001 gramme 
of silica when 3 grammes of iron have been used 
in the analysis. 'l'o ensure the purity of the silica, 
it may be mixed 'in a platinum crucible with ten 
times its weight of pure Iluoride of ammonium, diluted 
with wn.ter to the thickness of syrup. The water must be 
evaporated on a water baLIJ, and the crucible heated, 
with a cover ou it, by a gradually increasing heat 
over a spirit-lamp to a full red. lf nothing is left in 
the crucible, the silica was pure, ancl has passed off 
as silicon fluoride; but, if anything remains, the 
operation with fluoride of ammonium m~st be repeated 
until a constant weight is obtained. WhcJ}. iron con­
tains tungsten, for instance, some tungstic acid i ~ 
formed, and this accompanies the silica for the most 
part, being dissolved by the soda solution, but not 
volatilised by the use of fluoride of ammonium. 
V anadic acid also accompanies the silica, behavin~ as 
tungstic acid. I nstead of using fluoride of ammomum, 
it is preferable to use hydrofiuoric acid, with which 
the silicaismoistened, and the evaporation is conducted 
on a water bath. 0.1 gramme of pure silica obtained 
from analysis is easily dissolved by 2 c.c. of hydro­
fluoric acid (of the strength that 2 c.c. of it are 
neutralised by 1.5 c.c. of a saturated solution of am­
monia 0.95 sp. gr.). vVhen using hydrofiuoric acid, 
getting it on tiJe hands or exposure to the evaporating 
gas must be carefully avoided. The mass left on the 
filter from tbe soda solution may be composed of­
besides graphite-slag, oxide of iron, oxide of titanium, 
&c. (but not copper, at least, when the iron doc3 not 
contain more than 1 per cent.); this is dried, ignited, 
and weighed. The method of separatiug oxide of iron 
and slag, when the iron or steel contains both these, 
is not yet known. If the composition of slag were 
always ~like (which it is not), it would be eas.y to calcu­
late 1ts amount from either the silica or oxide of iron 
obtained in the analysis. · In a piece of Bcsscmer iron 
very red short (that is, it could not be bent at a white 
or yellow heat without being broken), which contained 
no sulphur, by several experiments 0.3 per cent. of 
oxide of iron has been obtained, and only traces of 
silicon. After ignition, the oxide of iron may possibly be 
found as sesquioxide. The amount of oxygen, in case 
that the red shortness is due to tbis, as it probably is, 
amounts to less than 0.1 per cent. 

Whcrt the iron or steel Jor analysis contains titanium, 
a part of this substance follows the slag in the form 
of titanic acid. If such. is the case, this must be melted 
with ten times its weight of acid sulphate of J?Otasb, 
by which it is dissoived; the mass is dissolved m cold 
water, and the solution precipitated by boiling; the 
weight i determined, and subtracted from tbat of the 
slag. This ingredient has not, however, been found 
in bar iron or steel in such a quantity as to merit 
special attention. 

Regarding the determination of silicon in cast steel 
where only a trace of slag is found , the meLhocL given 
below for cast iron may be employed; but 8 grammes 
at least ought to be taken for each experiment, and 
the acids for solution in proportion. 

In cxperime~ts ~onduct?~ at the ~1ining. Inslitu~ion 
for the dctermwat10n of s1lteon and slag 111 bar non 
and steel, the amount of silicon has generally varied 
between 0.01 per cent. and 0.1 per cent. ; but in two 
sorts of good cast steel from Krupp's it has amounted 
to about 0.3 per cent. Slag in cast steel has been 
found only in traces, but in another case it amounted 
to 0.2 per cent.; in good iron wire, prepared from 
bar iron, converted in a refinery hearth from charcoal 
pig iron, 0.33 per cent.; in puddled . iron (arm~ur 
plate), from 0.75 to :3 per cent.; and m an Eughsh 
iron rail, to 4 or 5 per cont. 

For the deternunation of siJicon in cast iron) in 
which no finery slag is found, and only exceptionally 
b1ast-fnrnace slag, the following meLhod bas proved 
suitable : 2 gramme~ of iron, which has passed a sieve 
with boles of a diameter or i'lJ in. at tlle most, is put 
into a beaker of 100 c.c. capacity, containing 30 c.e. 
of hydro-chloric acid, .sp. gr. 1.12. 'l'hc bea~er is 
covered with a closc-fitt.mg watch.glass, heated WltllOut 
delay, and the liquid kept at a gentle boiling for half 
an hour. 

All the carbon chemically combined wit.h lho iron is 
separated from the liquid in the form or all ill-smelling 
hydrocarbon gas, by which operation a disadvantageous 

EN GIN E E I{ IN G. 

formation of humus and oxide of iron is prevented (in such is considered necessary. 1£ tho cast iron con­
case that the solution should be required for further tains vanadium. thi t; is obtamed for the most part as 
researches) . a lellow-brown vanadic acid wit l1 the silica! fro~n 

If the carbon formed in the solut.ion is left in con- wh1ch it may be extracted by warm bydrocolonc ac1d 
tact with the air some minutes before the boiling is or ammonia. 
begun, it undergoes such a change that it cannot afler- \Vhen intending to determine aL the same time 
wards be decomposed into gas and evaporated; if the amouut of graphite in.tllC c.ast iron, t]~o solution 
necessary, some hydrochloric acid is added, and the is treated, after the separahon.o1 the .chcmJCally r.om­
solution evaporated on a water bath, until the smell bined carbon, by boiJi1.1g, a~ JS prcv1ous~y dc.scr1bed 
from hydrocarbon gas has ceased. lf tho gr!lphito in when dissolving lho 1ron Jn bydrych1orJC ac1~. ~n 
the iron is to be determined at the same time, it is determination of graphite the use of hydrochlonc ac1d 
placed, as well as the silica, on a Ul Lcr previously dried is preferable. 
at 05° or 100°, and weighed; well washed with hot 'fhc grcaLcsL amounL of .sil.icoll which J1as been 
water containing 5 per cent. nitric acid, again dried, found here in grey charcoal p1g uon was 2.7 per cent., 
weighed, ancl ignited in a porcelain crucible. By de- and in white (spiegcleiscn) 0.~ per ~cut. Tb~ amount 
duction of the weight of silica and of the filter ash, ·of silicon in p1g from coke blast-lunHt?Cs 1s l.'a.rcly 
the amount of graphite is dct ermined. (lt musL be more than 4 per cent. 'I' he 1ca~t quau11ty o~ sll10~m 
observed that tho silica dried on a filter contains 6 in grey cast uon has been 0.2 per cent., and m wh1tc 
per cent. wa.lcr, or only U4 por cent. silica.) lf, for (spicgelciscn) it has noL been less than 0.01 per cen.t. 
instance, t.hc filter . weighs 0.125 gr~mme, and its ash Tbe a;nount J.tas li Su~lly been from 1 to 2 per cent. 111 
0.001 (the combusL1blc substance bcmg 0.124grammo) casu 1ron SUitable ior 1l1e Besscmer pro~css,, a~ouL 
and the filtcr+graphitc+siJica 0.182 gramme, and 1 per ccn.t. in good .l!'ranche Cornlc, and m p1g non 
the residue ai'Lcr ignition 0.025 gramme (0.001 for pudcllmg a~out 0.5 per cent. . . . 
gramme of tuis is filler ash), the weight of the silica ~rom many 1ro~tworks have been obtamcd p1g u:on 
(0.024 gramme) is, after the drying, 0.0255 gramme, sUita~]e for refimng on the c~1~rcoal hearth, wh10h 
and thus the weight of tue graphite becomes 0.182 contamed about 0.2 per cent. sll•con; hut from others 
- (0.124+0.001 + 0.0255) = 0.0:315 ~ram me. 'l,o the a greater amo~nt. of silicon. b~s been found in t.he 
solution, after the sepatation of graphite and insoluble same ~ort of p1g u·?~' an~ 1.t. IS gener~lly pr~sumed 
silica, is added 1 c. c. nitric acid, 1.2 SJ?. gr., and that d1ffe~ent ~uant1.t1es of s1hcon re9.mre a ddferent. 
evaporated t~ dryness. 'l:he further proceedmgs a~·e the constyuctwn o( t he furnace, and a ddlerent roeLhod o{ 
same as pt·evwusly descr1bed for the determmatwn of workmg the refi~ery . l t has been c1c~rly proved by 
silicon. If it is iutended to determine only the silica, numerous e_x.penments what a great 1.nflue~ce t~c 
the whole solution is evaporated to dryness immedi- amount of s1hcon has up?n the nature oi cast u on, m 
atcly after boiling. When the silica is red, strong being .more or less. easlly refined, ~c., and at the 
hydrochloric acid is added, as previousl.v described. If same tn!lC the great Importance of J?aymg more atten­
thc silica is contaminated wiLh litnnic acid vanadic tion to 1ts manufacture than has h1therto been done, 
acid, or tungstic acid, it is operated upon with fluoride in order to obtain_ cast iron, which, with regar.d t~ i~s 
of ammonium or hydroftuoric acid, as previously men- silicon, may be SUJLablc to the purposes for whtch Jt 1s 
tioned, whereby the silica is evapo1.·atcd and calculated to be employed. . . . . . 
by loss. By the above method of dissolving iron in 'l'he amount of s1hcon m u on of ddfenmt degrees 
uydrochloric acid, the silicon changes, without evapo. of hardness from lbo same charge of the blast fur­
ration, for the most part, to insoluble sili~a, which may nace ought to be .prc~ty well valued by the fractm:c, 
be filtered and determined. • omctimes a very unim- after some determmat10ns have been made by analysiS. 
portant part is dissolved, especially if the boiling. has 
been short. 

When iron is dissolved in hydrochloric acid wiLbout 
heating (wllite cast iron is very difficult to dissolve in 
this way), a still less portion is dissolved, and generally 
so little that it may be neglected for practical pur­
poses. 'llhc washing is performed with hot water 
containing nitt·ic acid, as previously described. 

When the iron is dissolved in nitric acid, a great 
deal of si lica enters into solution. 

rrhc different sorts of cast iron appear to be slightly 
difl'ercnt in this respect. In dissolvmg cast iron wi~h 
heat, in vet·y diluted sulphuric acid, a great deal of 
silica is dissolved, but very liLLlo when the water is t he 
least possible ; as the water evaporates, the silica 
settles and becomes insoluble. The method given 
below rests upon these circumstances, and has proved 
very satisfactory, and by this the taking away of the 
acid is avoided, which is both necessary and trouble­
some when using hydrochloric acid with heat. The 
amount of silicon has, according to both methods, 
turned out alike. 'l'races of silica arc always found 
left in the solution and wash-water. Regarding the 
determination of silicon in iron, it should be observed 
t hat only such vessels may be employed as are unactcd 
upon by the reagents used in the analysis, as other­
wise an undue proportion of silicon may be obtained. 

Two grammes of cast iron which have :passed a sie,rc 
of 0.2 of a line, arc shaken by small port10ns at a time 
into a beaker of lOO c.c. capacity. In this beaker has 
been previously put 18 c.c. of water wit.h 3 c.c. pure 
sulphuric acid of ] .83, or 15 c.c. su1phuric acid of 
1.23 sp. gr. with 6 c.c. or water. 

The beaker is covered with a watch-glass, and placed 
on a water bath; if the graphite rises on the sides of 
the beaker, it is pushed down into the liquid by a 
gla~s rod. vVhen the iron is dissolved, the watch­
glass is changed, after being washed, for a paper cover, 
and tue solution evaporated on a water-baLh until no 
condensation occurs on a watch-glass held over the 
beaker.; :~0 c.c. of water are thcu added, and iL is 
frequently stirred with a glas rod, whilst on the wntcr 
bath, unt1l the wbiLc iron salt has completely di::~solvcd. 
The insoluble mass is thrown on a filter, washed wiLh 
hot water containing 5 per cent. nitrjc acid, 1.2 sp. 
gr. (in order to dissolve aH compounds of iron) 
as long as an iron reaction is given with feno­
cyauide of potassium. The filter, with its coutents, 
is p]accd in a cn rcfnll.v l.arred porcelain cntcihJc; it 
is then cautiously dried, ignited, and weighed. '!'he 
silica contains 48 per cent. of silicon, and its purity 
is examined by the method previously mentioned, when 

CANADIAN ENGINEERING. 
To THE EDI'ro:a o~' ENGINEElttNa. 

SrR,-There is a desctiption of work, called crib­
work, extensively used in the United SI atcs and Canada 
which is little known in t his country. I t is used 
chiefly in piers, wharves, docks, abutments of bridges, 
weirs, mill-dams, &c. I t is composed of timber 
framing, with dovetailed angle-joints, with diagonal 
and cross bracing well tenoned or dovetailed into the 
front, back, and end timbers, built Jayer upon Jaycr 
horizontally, tuo courses, angles, and bracing being all 
secured by good sound oak trenails, and it is formed 
with a floor of rough timber at or near the lowest 
course. 

In lake or river works the ~round or bed is usually 
prepared by dredging ; the ttmbers are prepared on 
shore, floated to tb.e intended site, and put together 
and secured while afloat, rough stones being continu­
ally laid upon the floor above alluded to, and added so 
ag to keep the framing at, or a very litLle above, i.ho water 
surface, the work being so continued until the bottom 
of the crib is fairly grounded, "hen the frame is 
carried to its full intended height, and the interior 
completely filled up wit.h rough stoue to give weight 
and solidity to the structure; the surface is then 
finished in accordance with its peculiar requirements, 
sometimes being covered with timber bearers and 
plankiog, and sometimes with gravel or macadamised 
meta\ling. 

In wharves, &c., these cribs are usually made of a 
somewhat greater width than they are high, and they 
are constructed in lengths of 25 ft. or 30 it.r according 
to the facility of procuring the necessary timbers. l u 
bridges piers or abutments they are at once con­
structed of the size required. 

Iu making weirs or dams across runrung streams, 
a much greater proportion of width is adopted at the 
boUom; but scarccmcuts arc made as the work in­
crc·ascs iu height, so as to leave t.hc work immediately 
below the crest of the weir equal in width to about 
half or three-quarters of the depth. The framing is 
thoroughly filled with rough stone, and a few feet of 
each s1dc of the apex is carefully p]anked and well 
spiked dowu. The up-stream side has then a large 
mass of earth, clny, and gravel appli-ed as pudd]e 
behind i I, w hi eh i ~ ~1galll secured by a furt.her portion 
of rough stone ot· boulders, 1 nnni11g out the slope to 
about 2~ ot· :3 to 1. 

One of the be t. examples of t hesc weirs is that 
across the river chuylki1L for the Philadelphia Water-
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works which weir is about half a mile in length, and a 
great portion of it in 24ft. of ~ater, built in or ab?ut 
the year 1826, and has often wtt~stood ~oods P?urmg 
over it the full width of the nvcr, with a height of 
fuJly 8ft. over the crest of the weir. 

The examination of such works as these often sur­
prises English engineers, who are apt in the first in­
stance to think tbat there is a great waste and ex­
travagance in such a liberal use of timber; but? upon 
a closer examination of the prices of the matenal and 
labour available in the country, they find that these 
works are both cheap and efficient. Experience has 
shown that in all the region of the great lakes and 
other timb~red districts, this description of works can 
he executed at from two and a half dollars to three 
dollars per cubic yard equal t~, say, from 10s. 6d. ~o 13s. 
sLerling-a rate that would In many. cas~s be msuffi­
cient to provide coffer-dams and pumpmg, If the system 
in use in this country were adopted. 

Here, then, we see an adaptation of the materials 
with which the country abounds to a very useful class 
of works, which, although they may be deemed to 
eome extent of a temporary character, .are ex­
ceedingly efficient ·I and the cheap rate at whiCh they 
can be executed n~t only 1oarrants their use,. but the 
dearness of money very generally coml!els their adop­
tion, the choice being only between this class of work 
or no provision at all for the emergency. . 

On this subject, also, it appears to me that Ame_ncan 
engineers might., with be~efit, a~opt some ot the 
English practices. In particular, 1t may be suggested 
that much greater care should be given to th~ p~rfe~t 
seasoning of t~e timb~r, and .also to the subJ~ctrng It 
to some chemiCal acttan which would matenally ex­
tend the period of its duration. Perhaps you, Sir, or 
some of your numerous correspondents may be ab.le 
to give some information which could be made avail­
able for this purpose at a cheap rate. If such a re­
sult should follow these brief not~s, it would greal,ly 
gratify the writer, and be productive of much be~efit 
in the United States and Canada. More especially 
would it be beneficial if such chemical action had the 
effect of rendering the timber uninftammable, as well 
as of increasing its durability. . . 

I have an impression (although I am wntmg from 
memory only) that about eighteen or twenty years 
auo a Mr. Payne took out a patent for a system of 
p~eserving timber, which h~ c~~ed :' P~yneising,~' and 
'"hich, I believe, consisted m illJectt.ng n~to the umber 
first a solution of diluted sulphuriC aCid, and after­
wards a solution of chloride of calcium, by which 
means the whole of the capillary cells of the timber 
were filled with sulphate of. lime or gypsum, the 
timber, if I recollect aright, being placed 1n Iron t~nks 
and the air exhausted therefrom before the solutwns 
were applied. Can you, Sir, . gi.ve a~y inform~tioD: o.n 
this matter ?-if the patent IS m eXIsteD:ce still? If It 
has been to any extent a success, and if the timber 
would still retain its .fioatage power, or w.hether ~he 
application would render it of a greater spectfic gra:vi.ty 
than water? I think there can be no doubt ot Its 
rendering timber uni111ftammable, and, unl.ess it .should 
injure it in i~s tensile power? or ~ecrease Its resistance 
to compre~s10n, although It mtght to some extent 
diminish its elasticity, it appears to me that some such 
applicatio~ w?uld materially te~d to re~ove the. very 
serious obJections now entertained to timber bndges 
for railway purposes. . 

I purpose making . some remar~s .on the timber 
bridges of ~merica, WI~U your p_ermisswn, at a futu~·e 
time, but t1nnk the subJect too Important to come In 
at the end of the present already too lengthy corn­
m unication. 

I am, Sir, yours obediently, 
London, January 28, 1868. S * * * * 

THE REw A.RDB OF SciENCE.-W e are a practical people, 
we English, enthusiastic for physical science, eager for wealth, 
desirous, above all things, of increasing the dominion of man 
over nature and her forces. In this generation ow· two 
representative men in that work have been Professor Wheat­
stone and the late Mr. Faraday. Consequently, it is stated, 
that the Government intend to grant .Mr. Wheatstone a 
knighthood-to elevate him to the position of a mayor who 
has entertained a prince and it is certain that it will require 
:pressure to get Faraday's pension continued to his wife, who 
lB in need of it. I t is all their own fault, of course. Fara­
day ought to have wasted his life in a futile endeavour to 
protect patents, as poor H enry Cort did, and then his heirs 
would have been rich ; and Mr. Wheatstone ought to have 
devoted his genius for subtle observation to electioneering, 
and then he would have been ma~e a baronet ?r a peer ; but 
still the country does not seem qwte content w1th the perfec­
tion of its arrange~ents. Sup~ose Mr. ~israeli, w~o is sus­
pected of a suspicion that bram-work 1s useful, unproves 
them just a little say, by establishing a Knight Companion­
ship of the Brain, with a pension attached to the decoration ? 
-Spectator. 
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TEMPORARY APPOINTMENTS IN IN- RECENT PATENTS. 
DIAN PUBLIC WORKS DEPARTMENT. TnE followjng specifications of completed patents 

GREAT interest has recently been felt throughout are all dated within the year 1867; and that year 
the profession, regarding the sclectio~ of men to .fill should be given in ordering them, at the annexed 
the thirty temporary appointme!1ts 111 ~he Indian prices, from the Great Seal Patent Office, Chancery­
Public Works Department, for which cand1d~tcs ,,~ere lane. 
invited by an advertisement from the India Office, (No. 936, 8d.) Edwin William Ball, of Birmingham, 
dated 30th November last. It will not surprise any patents arrangements of gas-stoves, in which a series 
of our readers to learn that no less than 360 persons of Bunsen's or other burners, consuming a mixture of 
sent in applications for thos~ appointments. Of these gas and common air, are employed for the purpose of 
a considerable number apphed too late, and were not beating t.o bright redness layers of broken pumice­
therefore admitted; but 324 names were actually regis- stone, asbestos, fireclay, plumbago, or other suostances 
tered as qualified applicants. not injuriously affected by heat.. . . 

Two enuineers were appointed to conduct the ex- No. 950, 8d.) Simeon Ltlley, of Btrmmgbam, 
amination~ and to recommend thirty names for appoint- patents a method of making railway fog-signals, and 
ment; these were Major G. Chesney, R.E., and Mr. also an apparatus for depositiog them on the rails. 
George Preston White, C.E. It must have been a The object of this latter contrivance is stated to be to 
work of no small amount of delicacy, and requiring enable the signals to be laid down from tlte interior of 
~rcat perception. and discrimination) ~o decide upon any van, without its being neces ary to alight for the 
the relative ments of so many candidates ; but the purpose; but we must confess that we do not see 1 he 
plan adopted by the examiners has, we be~ieve, met utility of the arrangement. The patentee says they 
with the general approval and commendatiOn of all could be deJ?osited from auy vehicle; but obviousl.r, 
disinterested persons; and w~ have n? d?ubt that the unle.ss deposited behind the bind wheels of the Jast 
selections made bv the exammers will m every case vehicle of a train, they would be instantaneously ex­
justify the correctness of their judg~ent. With e~- ploded by the succeeding wheels passing over them. 
gineers required to fill some 'of the higher grades In Moreover, the circumstances under which any advan­
the department, a competitive examination of an tage could be gained by depositing signals from a train 
elementary character, such as candidates for the junior in motion are of exceedingly rare occurrence. 
grades are subjected to, would obviously have been (No. 951, 6d.) James Jennings McComb, of 
impracticable and unsuited for the occasiOn; and a Liverpool, patents, as a communication from David 
viva voce examination of a very different character McComb, of Memphis, U.S., a simple method of 
was therefore very wisely determined on by the ex- coupling tlle ends of telegraph fencing and other wires. 
aminers. As each candidate 'vas received separately, According to this plan, a hook is formed by bending 
it would obviously have occupied so~e weeks had all the end of the wire, and a short distance from this 
the applicants been asked to appear m person; and, hook an eye is formed by lapping the wire once round 
upon this gTound, a selection was ~rst made from the a round pin. The two ends to be connected are 
testimonials sent in by each applicant. Those who coupled by placing the hook of each in the loop of tlte 
had evidently had insufficient exp.erience in the pro- other, when any tensional strain brought upon the 
fession to fit them for the appomtments, and those wires serves only to tighten the conncxion. 
who, from their age, it was ~~nsidered .would be (No. 954, l s. 10d.) William CJark, of 53, Cllancery­
placed in a somewhat false pos1tlon, by bemg placed lane, patents, as the agent of Frederich Hertel, of 
under men considerably their juniors in age and 29, Boulevard St. Martin, Paris, apparatus for pre­
experience, were in the first place eliminated from the paring clay, and for moulding solid or hollow bricks, 
list of candidat-es, and were not requested to appear drain-pipes, tiles, &c. 'l'he various machines included 
before the examiners. This was a very proper pre- in this patent could not be described without the aid 
liminary mea~ure, and ~aved many from the expe~se of drawings. 
and inconvemence of a JOUrney to London, from whiCh (No. 956, lOd.) Henri Adrien Bonneville, of 38 
they would doubtless have derived no benefit. The Porchester-terrace, Bayswater, patents, as tue auen t 
number of candidates was thus reduced to 139. To of Henr.v Harris Pember and Uriah Furman Rogers, 
each of these a printed f?rm w~s sent, which t~ey were of New York, a method of hanging ships' rudders so 
required to fill up, showmg their age, the engmeers to that they can be shipped or unsbipped from the deck of 
whom they had been articled, and detailing the several the vessel. In order that this may be done, the rudder, 
works on which they had been employed, the period instead of being hinged to the stern-post, is hinged to 
of their employment on each work, and the total length a plate which can be slid down in a kind of dovetail 
of their experience in the profess~on. ~hey were also groove formed at the back of the stern-post, this 
required to give the names of engmeers m London and plate and the rudder with it being capable of being 
elsewhere to whom they could give references. They raised or lowered through an opening formed for the 
were then required t? appear pers~mally b~fore the purpose in tlle deck of the vessel. 
examiners, with spee1mens of the1r drawmgs, &c. (No. 964, l s. 8d.) J ames Grafton J ones, of the 
With great consideration and forethought, the candi- Blaina. Ironwork~, near ~ewport,. patents improve­
dates, oeing assembled in a ~aiting-room, were r~cei~ed ments 1n coal-cutt.rng machmes, and In the construction 
one at a time by the exammers, and the exammatwn of the tramways on which such machines are worked. 
of each occupied from a quarter to half an hour ; and, · According to these plans, instead of the pick or 
subsequently, confidential communications were ad- ~li~ing C\~tter ha.ving one. cutting ~dge only as usual, 
dressed to the engineers in London to whom each 1~ 1s furmshed with a senes of cuttmg edges arranged 
likely candidate had referred in his printed form. All so as to act in succession, the first makinu a narrow 
this naturally occupied tbe examiners for many days ; groove in the coal, the second a wider gro~ve and so 
but we think, no one can conscientiously complain of on. Th~ cutting edges are also arranged so that they 
the'delay necessary to the completion of such inves- cut to d1fferent depths; and when lever-picks are used. 
tiuations, when it is considered that these selections one or more of the wider cutters are placed near th~ 
b~d to be made for the public service of India-a rear end of the pick, so that the front of the groove 
country in which ~very engineer should ~e capabl~ of is made wider than the deeper portions. The back of 
turning his attentiOn to any branch of his professiOn, the bar or pick is made with projections like ratchet 
where gentlemanly bearing is of no small importance, teeth, which draw out the pieces of coal during the 
a knowledge of the language of the country is desi~ous, backward stroke. The patent also includes an ar­
and experience in the management of workmen Is of rangement for communicating the motion of the 
the highest consideration. pist~n to gearing, by. which. a tra~ersing motion can 

The present stagnation in wor~s at bome.r~ndered be ~1ven to the ~ac~e, tb1s gearmg in some cases 
this a most favourable opport.umty for obtammg the actmg on a cham laid down between the rails. The 
services of first-class men; and if many of superior rails Mr. J ones proposes to employ are of a hollow 
attainments have been passed over, it must not be con- or bridge section, and particular methods of laying 
sidered that they were not thought qualified fo~· the and fixing them are specified. 
appointments, but that others of st1ll greater exper1ence (No. 967, 8d.) John Harker, of Great Driffield 
have been selected, and we fully believe that the recom- patents arrangements for pressing oil-cake and simila; 
mendations of the examiners will prove the soundness substance~ hetween ~orruga~ed plates, the main 
of the principles by which they have been actuated. feature bemg the Eeculta~ secttan of the plates, which 
Out of so large a number of applicants, of course many coul~ not be descnbed without the aid of drawings. 
will have been disappointed; but we hope that this (No. 969, 10d.) John Prentice of New York 
will not be the last occasion on which such appoint- patent~ machinery for making cigar;, these machine~ 
ments will be thrown open to the profession. The mclu.di.ng arrang~ments for preparing and making up 
selected candidates have yet to pass the Indian Medical the fillmg, squarmg up and shaping the end and tip, 
Board before receiving their appointments, and, after and puttmg on the wrapper. 
these have finally been confirmed, we hope to be in a . (No. 971, Bd) Francis Curtis, of Newton, patents 
position to publish the names of those who may finally Impr.ovements m paper-making machinery, these in­
prove successful. cludtng a roll for pressing, sizing, and callendering, 
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a method of constructing the suction-box for a paper­
making machine, and a screen-p1ate. The roll for 
pressing, &c., is made with a metallic body, and is 
coated with a layer of hard rubber, t.he body haviug a 
number of longitudi11al grooves cut in its surface from 
end to end, to allow of the escape of the air from be­
neath the rubber during the application of the latter. 
The suction-box and screen-plate Mr. Curtis proposes 
to make of bard inclia rubber, instead of the materials 
now employed. 

(No. 975, Gd.) Henri Adrien Bonneville, of 38, 
Porchester-terrace, Bayswater, patents, as the agent 
of Eugene Hippolyte Duru, of 72, Boulevart Scbasto­
pol, .Paris, a terrific railway brake. This brake con­
sists of two pairs of gigantic pincers which hang down 
at one end of the guard's van, and which are made to 
la.y hold of the rails, when required, by means of an 
arrangement of chains and pulleys ! We should 
think that this brake might be relied upon for 
stopping any train with ease and certainty, unless, 
indeed, some trifling accident, such as smashing 
t.he whole apparatus, tearing up the permanent way, 
or pulling the end out of the guard's van, should 
interfere with its successful action. 

(No. 977, 1s. 6d.) Jean Jacques Meyer and 
Adolphe lvleycr, jun., of Mulhouse, patent a system 
of constructing tank locomotive engines. This s~~tem 
was fully described, and the details illustrated, m the 
last volume of ENGINEERING (vide page 500). 

(No. 984, Sd.) Jean Albcrt Moll, of Moutier 
Grandval, Bern, patents an apparatus for obtaining 
motive power, or for pumping. This apparatus con­
sists of a tube or cylinder, which is enlarged at one 
point to accommodate what the inventor calls a 
a motor." This cc motor" is an egg-shaped or ellip­
soidal body mounted on au axis, and furnished with 
spiral vanes on its exterior surface. The "motor" is 
t o be driven by water conducted tlnough t.he cylinder 
so as to act on these vanes; or it is to be driven by 
other power, and is to be itself employed for forcing 
water. 

(No. 988, 2s. 10d.) William Clarlc, of 53, Chancers­
lane, patents, as the agent of Victor Langlois, chief 
naval constructor at Cherbourg, methods of fixing 
the tubes of tubular boilers and condensers. 'fhis 
patent includes various plans for screwing the tubes 
into their places, and for otherwise securing them so 
t hat they can be removed when required ; as well as 
appliances for preparing the tubes and holes. The 
various details could not be described without refer­
ence to drawings. 

(No. 990, 1s. 2d.) J onathan Pickering, of Stockton­
on-Tees, patents the lifting apparatus and gearing 
illustrated and described on page 55 of our last num­
ber but one. 

(No. 994, 1s.) Andrew Smith Hallidie, of San 
Francisco, and of 18, Sa]isbury-street, Strand, patents 
a peculiar method of constructing suspension-bridges. 
According to this plan, two pairs of cables are em­
ployed for each s~an, each pair of cables extending 
over the summit of one tower down to the opposite 
tower at about the level of the roadway. The two 
pairs of cables thus intersect each other at the centre 
of the span, and they are connected at various points 
by inclined tie rods, whilst vertical rods connect them 
to the flooring of the bridge. Some other peculiarities 
of const.ruction are also included in the patent. 

(No. 997, 4d.) P eter Spence, of Newton H eath, 
patents methods of treating minerals which contain 
blende, or sulphide of zinc, in combination with galena, 
or sulphide of lead. Mr. Spence grinds the mineral 
to powder, and treats it wtth hydrochloric acid, free 
from sulphuric acid, and of a specific gravity 1.21. 
The powder ore and acid are well stirred together 
and allowed to stand about a week, when the chloride 
of lead which has been formed is dissolved out by 
boiling water. 

(No. 1000, 4d.) George Edward Van Derburgh, of 
New York, patents making artificial grindstones or 
poli shing-stones, by mixing particles of emery or other 
gritty substances with a suitable vitrescent flux, and 
t.hen subjecting the whole to the action of heat, so that 
it may be whol1y or partially vitrified. 

(No. 1012, 10d.) Stanbope Perkins, of Fuirfield, 
patents making- the point or V-rail of rai lway crossings 
by taking a rolled double-beaded steel rail, planing oft' a 
portion of the flanges on one side, and then bending 
the rail back upon itself, so as to bring the planed 
surfaces in contact. The parts in contact are then 
drilled through, and bolted or rivetted together. 

(No. 1016, 10d.) Barnard Fowler, of 71, Cornhill, 
and David Greig, of the Steam Plough Works, Leeds, 
patent arrangements of locomotive engines intended 
for working uv steep inclines. These engines are 
fitted with a chp-drum taking hold of a steel rope laid 
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between the rails, and they were fully illustrated and 
described on pnge 517 of our last volume. 

(No. 1018, 1u.) llenr.r Buss, of 56, High-street, 
Shorcditch, palcnls constructing quays, jetties, &c., 
by fixing firmly to the bed of a nver or other site two 
parallel lines of iron foot-rails, the space enclosed 
between these lines of rails being equal to the width 
of the intended structure. The rails are to be grooved 
on their upper sides, and iron panels kept together by 
top longitudinal rails and stiles arc to be slid into these 
~ooves, 1 he space between the panels being afterwards 
hlled in with concrete. The patentee does not state 
the manner in which the foot-rails are to be fixed. 

(No. 1022, 8d.) Thomas Beaumont Marshall, of 
Queen-street, Cheapside, patents methods of insulating 
and laying subterranean telegraph wjres. Mr. Mar­
shall proposes to place the bare wires in a trench, in 
which a layer of hard insulating material has already 
been laid, and then to cover them with another layer 
of insulating material on which more wires can be 
placed, and so on. Let alone the other numerous 
and evident practical objections in such a plan, it 
would involve a most wasteful expenditure of insu­
latiug material. 

(No. 1027, 8d.) William Adair, of Liverpool, 
patents a form of double-acting pump, the chief 
peculiarity of which is that the top cylinder cover is 
made to serve the purpose of a delivery-valve, it 
being made to close on a suitable seat, and being 
without a stuffing-box, so t l1at it may slide freely on 
the piston-rod. We fear that there would be con­
siderable leakage between the rod and valve after the 
pump had been at work some time. The leakage 
would, however, be a leakag-e of water, as the valve is 
suhmerg-ed in the water in the delivery-chamber. 

(No. 1028, 10d.) William Edward Newton, of G6, 
Chaucery-lane, patents, as the agent of the Mitchell 
Safel.y Steam-Generator Company (Incorporated), of 
Albauy, U. '., a form of steam-generator, consist ing 
of a cylindrical vessel mounted on a horizontal axis, 
anu made to revolve over a fire. The water is in­
jected into t.his vessel in small quantities at a time, the 
injection of tLe water and the withdrawal of the 
steam generated being effected through the trunnions 
of the vessel. 

(No. 1034, 1s. 4d.) William Parell Butchart, of 
Dundee, patents methods of softening jute, hemp, &c., 
by passing the materials between series of grooved 
rollers, and at the same time subjecting them to the 
action of a sof1.ening liquid ot· liquids. 'rue ma­
chinery which it is proposed to employ for these 
purposes coulcl not be clearly described without the 
aid of drawings. 

(No. 1040, 4d.) Clinlon Edgcumbe Brooman, of 
166, Fleet-street, patents, as the agent of Cyprien 
Marie Tessic du Motay and Charles Raphael Marechal, 
of Metz, a met.hod of obtaining oxygen indirectly 
from atmospheric air by the decomposition and re­
composition of sulphunc acid. According to this 
process, the sulphuric acid is decomposed into sul­
phurous acid and oxygen by the action of the oxides 
of aluminium or zinc; next, the sulphurous acid is aL­
sorbed by oxide of magnesium, setting the oxygen 
free; and, finally, the sulphide of magnesium thus 
formed is heated in a retort and made to evolve the 
sulphurous acid, which is reconverted into sulphuric 
acid by contact with air, steam, and nitrous gases in 
the usual way. 

(No. 1045, 8d.) vYilliam Robert Lake, of 8, 
Southampton-buildings, patents, as the agent of Elihu 
Spencer and Thomas Stephens, of New York, a com­
hmed water-meter and force-pump. ln this apparatus 
the water is admitted by suitable slide-valves to a pair 
of cylinders, and the pistons working in these cylinders 
are connected by rods with the pistons of a pair 
of smaller cylinders, which are nsed for pump­
ing water to a higher level th~n that from which 
t.he water for working the apparatus is supplied. 
The piston-rods have slotted crossheads, in which 
the crank-pins of a crank-shaft placed between the 
two pairs of cylinders work, and from this shaft the 
slide-valves and the indicatA.ng mecl1anism are driven. 

(No. 1047, 10d.) George Frederick James, of Sal­
ford, patents machinery for twisting two or more 
yarns round a central woollen or other soft yarn, for 
the purpose of ornamenting or consolidating the 
latter. 

(No. 1048, 1s. 8d.) 1Yilliam Thomas Henley, of 
St. J ohn-street-road, patents methods of constructing 
telegraph-posts of iron plates, w hi eh arc tapered from 
the foot of the post upwards, and connected by angle 
irons and gusset pieces so as to form posts of cruci­
form, three-webbed, and other sections. 
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wire-making machinery. This patent includes a m a­
chine for pointing the wire .previ~us to drawjl?g ; 
several arrangements for weldmg w1re; and machines 
for stretching and straightening wire. A description 
of these various machines would require more space 
than we can give to them here. 

(No. 1051, 1s. 4d.) WilJiam Clark, of 63, Chancery­
lane, patents, as the agent of John Kinney Mayo, of 
New York, a machine for cutting scale-boards, match­
splints, &c., and also methods of applying scale-boards 
to various purp?ses .. In this mac! line, which .we could 
not fully descr1be w1thout the aHl of draw1~s, the 
boards are cut by a stationary knife, over whiCh the 
timber is made to slide, arrangements being provided 
for holding the timber firmly, and for straightening 
the boards after they have been cut. 

(No. 1058, 8d.) John Lacey Davies, of 4, St. 
Ann's-square, Manchester, patents, as the agent of 
WolfMaurice, ofFaubourg Poissoniere, Paris, a method 
of purifying smoke by passing it. throup:h a flue, whe1:e 
it is subjected to the acLion of a liquid shower, this 
shower falling or being injected in the same direction 
as that in which the smoke is being led, so that it 
does not obstruct the draught. 

(No. 1059, 8d.) Hugli Forbes, of 184, Euston­
road, patents a wonderful machine cc for maintaining 
and augmenting motive power." This may be de­
scribed as a kind of overshot water-wheeJ, which is 
worked by water raised by a rotary pump, the kind­
ness of the latter in raistng water for this purpose 
beinO' reciprocated by the wheel in its turn working 
the pump ! With regard to his marvellous pump, 
which is the chief feature in the concern, the inventor 
says : " As comparatively little physical effort is re­
,, quired to rotate the drums of the pump having my 
" improvements above referred to, a column of water 
" raised to a considerable height by the apparatus c.an 
" turn a large wheel, so as to acquire a power super10r 
cc to that employed to rotate tbe drums of the said 
" pump, and all or a portion of that power can be de­
" voted to the movement of machinerv" ! We should 
think that on1y machinery of the most massive charac­
ter could stand the application of such a power. 

(No. 1066, 8d.) James Robert Napier and Wil­
liam John Macquorn Rankine, of Glasgow, patent an 
arrangement of slide-valves and seats. According to 
this plan, the valve-seat is made in such a manner that 
whilst the bars, or those parts of it which lie between 
the exhaust and steam ports, are fixed as usual, the 
parts of the face outside the steam-ports are movable, 
and are capable of being shifted by suitable gear, so as 
to enlarge and contract the steam-ports alternately. 
The idea is, we believe, not a new one. 

(No. 1070, 8d.) William Colborne Cambridge, of 
Bristol, patents making firebars with diagonal slots 
across their upper surfaces for the admission of air to 
the fire. Tins form of bar is not new. Particular 
mixtures of iron for casting, and methods of moulding 
the bars, are included in the patent. 

(No. 1071, 8d.) Francis George Fleury, of South­
wark, patents a reciprocating water-meter. In this 
meter two cylinders are employed, each cylinder being 
fitted with a piston which shdes on its rod for the 
greater portion of each stroke, motion being communi­
cated to the rod near the ends of the stroke only. 
The admission of the water to, and its release from, 
each cylinder is effected by a slide-valve, the valve of 
one cylinder being worked by a lever connected to the 
piston-rod of the other cylinder, and vice versa. 

(No. 1072, 8d.) Alexander Carnegie Kirk, of 
Glasgow, P.atents the arrangement of blowing-en~ines 
which we Illustrated and described on page l 5 of the 
present volume of ENGINEERING. 

(No. 1076, 10d.) Samuel Bar low and Thomas 
Edmeston, of Stakebill, patent placing iu the furnace 
of a steam-boiler a kind of water-tu be grate, this grate 
being placed at a higher level than usual, and an ordi­
nary grate of less length being placed below it. A 
damper is provided in the bridrre of the lower grate, so 
that the gases from the lower Ere can be made to pass 
to a greater or less extent through the fire on the upper 
grate. It is intended that the fires should be fed 
alternately, or that the lower grate should be supplied 
with red burning fuel only, raked down from the upper 
grate. 

THE PACIFIC COAST.-W e learn that a.. second line of 
steamers is to be established between Panama. a.nd Sa.n 
Francisco. The existing eompanr hopes, by important re­
ductions in ita passenger and fre1ght rates, to force the new 
company lo abandon its enterprise. 

(No. 1049, 4s. 4d.) William Thomas Henley, of 
St. J ohn-street-road, patents various improvements in 

FERB.I" TRAFFIC AT NEW Yonx.-It appears that in 1867 
no fewer than 79,926,000 passengers crossed, by means of the 
ferries provided, the bay which separates New York from 
Brooklyn, J ersoy City, &c. There will, then, be plenty of 
traffic tor Mr. Roebling,s great bridge. 

• 
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BLOWING OUT A BLA T-FURNACE. 
BLAST-FURNACES, as a rule, are expecLeJ to remain 

in continuous operation from the time of their being 
blown in until they have become unfit for further use 
from the wear and tear of many years' working. In 
times of stagnant trade, however, and under the varied 
fluctuations of the commercial position of irou-srncll­
inO' in different localities and ironworks, iL occasion­
alfy becomes necessary to interrupt the operation of a 
furnace while it is in complete working order, and 
intended to be blown in aaain at a more or less 
remote date. The pmblem ofblowing out a blast-fur­
nace, under such conditions, involves a certain amount 
of difficulty, since iL is necessary to preserve the inter­
nul fire-brick lining of the furnace, and at the same 
time to prevent the adherence of slags and iron to 
tbat brickwork. 1 f the blast were interrupted while 
the furnace is charged in the usual way, an enormous 
"salamander" would he formed inside the furnace, 
which could not be removed without a total destruction 
of the internal brickwork. If, on the other hand, 
charges of coke were introduced without any iron­
stone, the temperature of the furnace would rise to 
such an extent as to destroy the masonry, and particu­
larly the apparatus for taking off the furnace gases. 
A similar rise of temperature would take place even if 
the coke were mixed with broken sandstone or any 
other material, which would act only as a neutral filling 
mass betwee~ the pieces of coke. A very ingenious 
plan for blowmg out a furnace was resorted to, about 
two years ago, at the Heinrichsbiitte, near Hamm, 
in Rhinish Prus5ia, with perfect success, and a descrip­
tion of tbia operation has appeared in our German 
contemporary, JJer Ber!/.9eist. This plan consists in 
charging the furnace with limestone instead of ore, 
and absorbing the heat evolved in the lower strata by 
the combustion of the coke in the process of burning 
the limestone. The furnace at Hamm is 45 ft. high 
and 7ft. wide at the mouth. It is closed, and the 
gases are taken off for firing boilers and stoves. J ts 
usual make is grey or mottled iron for the Bessemer 
process, and occasionally spiegeleiseu. After the last 
char~e of ore had been made in the usual way in 
this furnace, the blowing-out process was commenced 
with, by first charging a quantity of coke for the 
purpose of dividing the iron charges from the 
following limestone, and thereby preventing- the 
lime from forming a thick 5lag in contact with the 
iron ore. 'l'be charges of coke were continued for 
three hours, seven charges of coke, weighing- about 
5 tons in all, being in this manner introduced 1nto the 
furnace. At this time the temperature at the furnace 
mouth commenced to rise to such an extent as to ne­
cessitate the immediate charging of the limestone. The 
limestone was charged in lumps weighing from about 
6 to 12lb. apiece, and no fuel was mixed with the 
charges of limestone. The temperature at the furnace­
mouth commenced to sink immediately after the first 
charges of limestone were made. The blast was main­
tained at its usual pressure, and the gases drawn off 
at the top were combustible, same as before, and con­
tinued to fire two boilers and two blast stoves. The 
combustible gases consisted, of course, of the carbonic 
oxide formed in the lower strata of the furnace, mixed 
with the carbonic acid from the limestone, which 
latter, although not combustible itself, does not inter­
fere with the combustion of the other gases. 'l'he re­
duction of temperature at the furnace-mouth was due 
to the absorption of heat in volatilising the carbonic 
acid contained in the limestone. The charging of 
limestone continued through sixteen hours, during 
which time forty-eight charges were made, and a total 
quantity of 113 tons of limestone was used. During 
this time the furnace was tapped three times, making 
iron of the usual quality from the ore which descended 
in front of the limestone. Aft er the forty-fourth 
charge the limestone had arrived in front of the tuyere~, 
the heat decreased, and the mass in front of the 
t.uyeres became black; Lhe sound produced by the 
blast changed, and the gases drawn from the top of the 
furnace ceased to he combustible ; an auxiliary boiler 
fired with coal was brought into requisilion for working 
the blowing-engine The blast, after this, was reduced 
in quantity, and continued for three aucl a half hours. 
This was required for allowing the materials still re­
maining at the sides of the furnace, ancl through 
which the lime8tone had worked its way down into 
the hearth, to melt and run down into Lhe hearth of 
the furnace. 'l'he last portion of liquid sla& tapped 
from the furnace contained so much lime as 
to fall into dust after being cooled and exposed 
to the atmosphere. After the tapping of this last 
quantity of slag, the hearth and tuyeres were carefully 
plugged up, and the cover of the furnace-mouth, or 
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gas-catcher, slightly raised, so as to produce a mode­
rate ascending draught. When the whole had cooled 
down sufficiently, the removal of the limestone was 
commenced with, h.v brcakin~ open the hearth at one 
side and withdrawing the burnt lime through the 
ope~ing thus made. Durin~ this operation the tem­
perature at the furn.ace-mout.h aga1n co!mnence.d. to 
tise, since some p01-L10ns of the coke s~1ll . remammg 
close to the side3 of the furnace were re-Jgruted by the 
access of air. 'rhe charging of limestone was there­
fore recommenced at the top, and this reduced the 
temperature to 1.h~ desire~ extent. The l~mps of 
limestone had retamed t.hc1r form and cons1stency, 
and very little dust had been produced from them ; 
but only a ver.v small portion was completely burnt, 
the rest being affected only at the surface, and to a 
depth gradually diminisuing in the upper strata. The 
sides of the furnace were found perfectly clear and in 
excellent workinO' order, and a very moderate amount 
of repairs was sufncient for preparing the furnace for 
a new campaign. The use of limestone for blowing 
out furnaces is, according to the experience gained in 
this instance, of great value. It is possible to substi­
tute spalhic iron ore for 1.he limestone, since the 
latter, being carbonate of iron, undergoes a similar 
process during its calcination as the ltmestone, viz., 
the volatilisation of the carbonic acid contained in it. 
When charged with spathic ore, the furnace virtually 
becomes converted into a caleinin~-kiln, and the ore 
employed in this manner can he c11arged into a hlast­
furnacc for being smelLed after its having undergone 
a calcination in this manner. 

SUEZ CANAL. 
THE following is an extract from an account which 

appeared recently in atl Indian journal, of the present 
state of the Suez Canal and its subsidiary works, by 
one who had journeyed aloug it course from Port Said 
to Suez: 

Within the last few months, the Levant steamers of 
the l!, rench, Russian, Austrian, and Turkish lines have 
made Port Sa1d a station. There is generally at least 
one steamer a week from Alexandria, whence, after a 
trip of about twenty-four hours, the rising town of 
Port Said is reached. From a distance it looks quite 
an important place, from the smoke proceeding from 
dredges and steam-tugs at work in the harbour. 'l'hc 
entrance to the port is formed by an extensive break­
water, composed of large blocks of artificial stone, 
running into the sea for nearly a mile and a half. Im­
mense dredging-machines arc at work deepening the 
channel, the soil being carried some distance out to 
sea by the steam barges. The population of Port 
Said, consisting of about 000 Frenchmen, Italians, 
Greeks, and Levantines, inhabit about 1000 wooden 
houses, none of them particularly ornamental. A few 
of the houses on the boulevard facing the sea are of 
superior build, and look a good deal like Italian bun­
galows. The rest of the town consists of Indian rows of 
houses, on the barrack system, for the workpeople; 
any number of cafes and cabarets, a few shops, a 
couple of hotels, and two or three chapels. The bar­
hour contained about a dozen English barques, laden 
chiefly with coal, and some dozen or fifteen smaller 
vessels carrying the various flags of the Mediterranean. 
Adjoining the harbour is a ]arge building-yard, or 
rat l1er dock, where the dredging-machines, barges, 
and earth-spouts are constructed. Here are also 
situated the work5hops and foundries of the contrac­
tors for this part of the work. A small steamer is 
despatched every morning for l smailia, whence Suez 
may be reached by the sweet-water canal. The whole 
transit is made in twenty-four hours, and the fare is 
forty francs first class. 

The mail packet consists of a small screw steamer, 
about the size of a bundcr-boat, capable of holding 
about thirty passengers. The width of the caual is 
to be about 120 yards; and for a considerable distance 
tills width has been attaiued; but iu many places not 
above 70 or 80 yards have yet been dredged. The 
scenery is very tame, and is often limited to the sides 
of the caual. Thirty-three miles from Port Sa·id is the 
small ~taLion of Caniara, which is reached in about 
five hours ; and here a good breakfast may be ob­
tained for three fraucs. About four hours' more 
steaming will bring the imvcller to Lake Timsah, 
which is now filled up to the level of the ::Mediterranean 
without the iutervention of a single lock. On the 
western shore of the lake is the new town of Ismailia, 
so called in honout· of the present Viceroy, as Port 
SaYd is after his predecessor. The situation of Ismailia 
is very pleasing, standi11g as i t does on rugb ground, 
overlooking the lake. The town is better built than 
Port Sa'id, and contains a good hole), with acconuno. 
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dation for GO to lOO visitors. The head-quarters of 
the company are now located here; and as the .clim~te 
is said to he healthy and remarkably pleasant m wm­
ter, it will probably be a place of importance should the 
canal succeed. The present population is about 4000. 
The sweet-water canal is here joined to Lake 'rimsah 
by a lock. About ten miles from I smailia is the 
small st.ation of Serapeum, where the two canals are 
contiguous. The works on the maritime canal at this 
spot are very interesting, a cutting having to be 
made through a range of the finest sand, which, it 
was feared, would fill up rapidly, and make it neces­
sary for dredging-machines to be constantly at work; 
but it is stated tbat such has not yet been the case. 
Serapeum itself consists of a few workshops, with the 
necessary l10uses for the work-people. On the fresh­
water canal, the means of conveyance is a tow-boat, 
mules being here employed in place of steam. At 
Suez the work is chiefl y going on in the roads, where 
several dredgers are employed deepening the way, 
and gradually creeping up 1n a northerly direc~ion. 
Immediately in front of the Suez Hotel, there Js a 
small colony of canal people, and the bed of the canal 
is traced out, and in some places partially cleared. 
M. Lesseps, it is stated, is sanguine that the work 
will be completed by the end of 1869, at a cost of 
12,000,000l., and that the canal will be used by vessels 
representing three mil1ions of tons per annum. In 
addition to this he anticipates large profits from the 
sale of land in its neighbourhood, especially near Port 
Said, I smailia, and Suez; others, however, are not so 

• sangmne. 
After giving his account of ihe trip, of which the 

foregoing is but an abstract, our voya,r;eur sums up 
as follows : "Passengers from India intending to visit 
" Syria or Palestine will find the canal route to Port 
" sa·id preferable, I think, to the rail by Cairo ; and, 
" as all the steamers which leave Alexandria call at 
"Pori Said, they will find the same facilities at the 
" latter place for proceeding to the Levant ports as 
cc they would at Alexandria." 

PETROLEUM AS STEAM FUEL. 
To THE EDITOR OF ENGINEERING. 

I R, - Will you please permit me to inform your correspon­
dent " Scotus" that I am fully sensible of the merits of 
Colonel Foote's system of bw·ning petroleum ; but I affirm it 
is one that can only be used for short experimental trials. 
The boilers in our ships often have foUl· :fireplaces each, and 
are at work for several days and nights together, evaporating 
an immense amount of water to satisfy the cravings of the 
powerful engines to which they ure attached. I was very 
early told that it required a very devil of a fire to keep up 
steam, and that no half-contrivances would do. Let " Scotus" 
imagine four of Colonel F oote's apparatuses placed in one of 
theso boilers ! Ho says they commence working at such a 
degree of redness as would be p erceptible in the dark. In 
whaL state woulcl they be in after stx hours P The radiant 
heat alone would be sufficient to destroy them. Then there 
are the retorts, red hot, filled with an explosive mixture, to 
be considered. On the least split in them, the boiler would 
be lifted from its place. I question if the oil could be long 
used in such apparatus. Schele oil certainly could not, for, 
as a whole, it does not readily vaporise. A portion of it is 
like common taJ.·; the steam would spurt this out of the 
burners, and there would be a pool of liquid fire in the ash­
pit. The apparatus, it appears to me, is too scientific ; it is 
not sufficiently practical or common for use. 

As to " Scotus's" observation on my small-area fircgrate, I 
can hardly explain what I meant without a drawing. My 
system has no burners ; the grate itself is one entire wick; 
the tar burns in the surface, superheating and decomposing 
the steam, the oxygen of which takes up the spare carbon of 
the oil, and there is a fierce smokeless flame. If the grate is 
of the usual size allowed for coal, the flame is more than 
sufficient to .fill the firebox and tubes. By reducing the size 
of the gra te, I reduce the :flame. There is no fear of the 
boiler-pfales being injured by the impact of :flame, if they 
have water on the other side. 

I am, yours rcspe<.:lfully, 
32, Kensington-square, W. C. J . Rrc rrARDSON. 

THE DENSITY OF SALT vVATER. 
To TnE EDITOR OF ENGINEERING. 

Srn,-Y our con cspondent, " A.B.,, has started an important 
inquiry on this subject, which I hope will bo continued by 
more exact experiments. H e hfl.s, ho·wcvcr, mystified himself 

by an <'n-or of calculation, viz., 37 in a 100 is 1~ nearly and 
32 , 

t 8.613a h 0 " . no 
32 

, as e says. n reu~rrwg to a paper read by llle 

on ~fay the 7th, 1866, before the Society of Engineers (of 
w.lllch I s~all be glad to se~d h.im u. copy, if you wilt kindly 
gtve me his address), he w1ll find some information on tho 
subject which may prove useful to him. The experiments 
referred to aro valuable, as giving the amount of salts that 
can be held in solution at 80°. At the specific gravities, be­
tween 1j32 and 3j32, there is an irregularity in the results he 
arrives at which further experiments may overcome. 

I am, ::)ir, your opedient ervant, 
BriAton, .Jtmuary 27, 1868. PETER JENBBN'. 
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CANADIAN ENGINEERING. 
To TllE EDITOlt OF ENOINEEltiN G. 

SIR,- Yonr correspondent " S.," of last wcrk, r efers Lo the 
steam excavators, as used in lho United Stales and in Canada, 
in relation lo tho proposed cnrthwork or the Huron an cl 
Ontario Ship Canal. H e rightly there says thnt the price of 
lnbom· (n.nd he might. also iltt\"C added, materials) in thoso 
countries is much higher than it is in England ; for whcre,·cr 
largo public works m·o in progress there, Lhc price of labow· 
mounts up to 76 J)Cr cent. in the .first year of operation above 
its n ormal condillon in ordinary :periods. The labow·, Loo, is 
of a very miscellaneous and hyl>r1cl character, nnd composed 
of such diverse nationalities, tha t it takes fi vo men , skilled 
ancl unskilled, thoro to do the work of three hero in .England. 
This conviction hru~ been arrived at in my mind by n oting 
the work of 3000 m en continuously for four yea1·s, grap})ling 
with about 6,000,000 cubic yards of earthwork. 

away under exposw·o, and it runs about like so much liquid 
blue pnint, filling up ditches, drains, and formations. 

'l 'he great incontivo to the use of the steam excavator is not 
so much that in America it does its work ch eaper than b; · 
manunl labour, but it does it more expNlitiously, and th1s 11:1 

especially the rnso wh()re there is a great bulk of earthwork 
in one spot, "hich governs th · completion of tbo works. 
The excnvat.ion is wholly douc in g ulleting, 115 ff. broad, an<.l 
20 n. to 25 ft. <lcep, and nccortling lo the depth of the cutting, 
so there can be placed one machine af the tol> of the ot.h er, 
nnd sligh t ly in nclvance, in galleries, " ilh clishncL roads l'Un­
ning lo each . H is thus that a cutt.ing can be operated upon 
much faslrr than by any manual m cl.hod. Ono has only to 
imagine 25,000 cubic yards of earthwork coming out of each 
face per month , instead of the ordinary 10,000 cubic yards, to 
estimate the rapidity of the work. In Canada, w1th men­
worked cuttings, the average does not r each even 6000 cubic 
y a1·cls per month. Then , wi th tho siC'nm shovel we must. 
rem C'mber t.hnL it is all g ullet.ing (the' heaviest. work in ex­
cavation), ancl thr slopes can be thl·own clown ancl trimmed 
up aflcr the line is running ; or where there is a. very dc<'p 
cu l ling being got out in galleries, tho ·wings can be filled in to 
back wagons by hnnd. 1 have known a section of 25 lO.iles 
of railway, of very h oary work, having upon it one and a 
half million cubic yards of cnrt.hworl , bC's1dcs other h eavy 
works, beg un and completerl in fi vr mont~, owing entirely 
to steam shovels, which, cutting uncl<'l' oLhrr conditions, would 
haYo tnlcen two ycnrs to comp lete, ancl in this instance saving 
an interest of more Lhan 1000!. pC'r day on capital then expended 
upon works which nwnit Nl thi s piece of line to make them 
productive and stop tile contrac to1·s faying further interest. 

l>anics-an in terference "hich does great damage, a~ it not 
only breaks up the p aving immccliatoly interfe red w~th, but 
Lends to loosen ancl aestroy the bond in all t.he pavwg ad­
joining. vVith the plate. syst~m, however, the ~·cmoval of 
any pnrt might be J'Catlily eflccted, and would m no way 
affect the sta'&ility of that remaining. 

About £fteen years ago I was much concerned with tho 
working of the steam shovel (tls i t. is callc<.l in America) at 
places iu Upper Cano.dn, in close proximity to the proposed 
tiliip canal. La bow· became with us so scarce and so excessive 
in cost, nnd ow· work was so great, that wo were driven to 
the use of the steam cxcavt\tor, having fonr of them in use 
vc1·y n enr to each oth<:'r , and sometimes two in the same cut­
ting. They were made specially strong to order, and much 
improved in many of tho details, us compa.rrd with the light, 
fragile machines which had been partinlly used up to l haL 
time in the Unitocl States. I have n. drawing of ono before 
m e as I Wl·ite, and its g eneral movements may be described 
in tho language of yow· col'Tespondent. " S." '! 'he maximum 
effect that I ever got out of the excavator was 26,000 cubic 
yards of earthwork per m ont.h , from one face or gullet, work­
wg night and clay of, say, twenty hours out of the twenty­
fow·, and averaging about twenty-two days and nights per 
month. But this would be in good loamy earth, and abo~e 
the average of our work; 20,000 cubic yards per mont.h was 
nearer OUl' performnnce, even during t.ho summer m onths. 
W e considered that a machine was doing its full duty when 
it excavated 500 cubic yards by day and 000 cubic yards by 
night in summer . The night 1·ctw·n was generally m excess 
of the day, as the nights were cool, and the men were more 
concentrated upon the work. By ni~ht wood fu·es were used 
thl·oughout the bush, and the· g cttwg, filling, leading, and 
tipping all went. on admirably. The cost of each l:lLeam 
shovel wns, in 1853 Lo 185G, about. 1200l. in the StaLes nnd in 
Canacla. There were in a tLcodanco upon it about eigh ty 
wagons, holding H cubic yards each, all siclo tips; a circular 
and rather l'udely constructed table, to tip from, on the bnnk­
h ead ; and a. locomotive on a 3ft. 3 in. gauge, with two pau·s 
of wheels coupled, costing SOOt., to lead away the material. 
There was no horse tipping, ns in England, on the bank­
h ead ; all was 'lone by hand and turntable; hence t.he light. 
yard and a quarter side-tip wagons, and the possibility of 
tipping the stuff all •·ight without killing horses and smash­
ing up tip wa~ons, as would h avo been lho ease:with 3-yard 
wagons (end t1ps), English fashion . And then such a perfect 
delivery of earth at tbe tip hend, the material forming a 
semicircular slope in advance, composed of earth chopped up 
into small pieces about the sizo of a. wah1Ut by t.ho steam 
shovel. No )?ushing one road in advnnce of the other on the 
tip, nnd leavwg great trenches and caYities between, but the 
whole width formed at once and simultaneously. The loco­
motive took away each time twenty to twenty-five wagons 
per set easily, as nearly all tho earthworks were laid out with 
a descending grado to the tip, and the chief clut.y of the loco­
motive was to bring back tile empties. The Fali·lie loco­
m otive would, 1 fear, be loo pon derous, complicated, and 
costly for earthwork and temporary roads, and h er duty would 
have to be much greater than it has been , according to report, 
upon the Ncath and Brecon Railway, or sh e would not 
answer the contractor's purpose. I have known those little 
locomotives at work in Canada, hammering awny with the 
d.i1·t for three months together , night and day, without cessa­
tion, so simple were they in their parts, and so easily 1·epau:ed 
when anything went Wl'ong. 

With r eference to the cost of earthwork with the stenm 
shovel, I think your correspondent," .," has under -estimated 
the work. H e thinks that 4~d. per cubic yard will get, £11, 
and lead for 3! miles a cubic yard of earthwork mth this 
appru:a.tus. I think not; at least I never could accomplish 
thus much, although I narrowly watched the putting out of 
nearly two millions of cubic yards of earthwork with the 
steam shovels. ~IultiJ?lY th ese figures by four when you are 
in Canada, nnd the pr1ce then will bo nearer the ma1·k, and 
the material must not be unusually hard or stony. W e 
tried the excavator in all kinds of material (short of rock )­
soil, sand, gravel, clay, and lta?·dpan, which menus induratecl 
blue cltly in yow· description of the ship canal. This latter 
material (hard pan) can only be nttack cd by t.he steam sh ovel 
in its upper lnycrs, say, for 10ft. to 20ft. in depth ; for as 
you descend into it, it becomes so tough and intermi~ccl with 
stones and boulders, that it shakes the machine from stem to 
stern, and often breaks it clown. I n some sections of this 
earth the average duty of t.ho machine would bo about on e 
shovelfu l in from three to five minutes, and tho stoppages 
from breakages incalculable. I h avo known this maLcl'lal, 
where human labour has been at work upon it., lo average 
in cu ttings only two cubic yards per man per clay, taki.ng all 
the men employed about the cuttiug inLo the avcragt>. I 
h ave taken boulders out of i t weighing 3 tons, t.ho teeth of 
the shovel picking round them most carefully to preven t the 
machine breaking up. Blasting does lcs~ duty upon it than 
upon r ock, ancl I base tills opinion on shots which 1 have 
fired in this material up to nn extent of 1600 lb. of powder . 
So woolly, tough, o.nd stony is t.he hard pan (or, as you call 
it, induratcd blue clay) of Uppcl' Canacla.--ancl you meet it. 
almost everywhere at ti·om 10ft. to 20ft. below the surface­
that it is much be tter to have to deal with rock at once, and 
save yow· slopes. As to the behaviour of hard pan in em­
bankments or on the slop es of cuttinga, it is simply un­
manageable; the ·weath er, rains, and frost of Cnnadn mel t iL 

"Yours truly, 
L ondon, J auuary 27, 1867. PIONEER. 

• -
J.> AV ~D srrREET~ . 

To TJIE EDITOR OF ENOINEERINQ. 

Sm,-No ono who hus watchccl the tedious process of 
paving a. London stree t, and who is a t all acquainted with 
the great public inconvenience occasioned by any lengthen ed 
suspension or diversion of the usual traffic, and who, moreover, 
has seen the subsequent too r apid destruction of the fair 
road-surface then presonLocl, can conclude that tbe existing 
system is either scientific or satisfactory; and it must be 
a llowed tha t any suggestions which arc calculated to. expe­
dite paving opera tions, to preser ve the surface fnu· and 
uniform, and to diminish t.ho dust and dirt upon it, nre en­
titled to careful considera tion . 

There can bo little doubt that the r eason why a. paved 
sh·eet presents, after a few months' tra ffic over it, the uneven­
ness of surfucc '''hich is n ow every where appa,·cnt is to be 
found in the small bearing of each individual stone u~on the 
surface of the road beneath , so that those stones wh1ch are 
the lrast firmly upheld by the pressure of the stones at•otmcl 
them arc driY<'n downwards by the weight of the tra ffic into 
thr under surface of the road. Ilrnce those numerous de­
prrssions which so constantly call for the paYiors' attention, 
noel which tell 'vith such unpleasant. effect on all passing 
vehicles. The fu·st object, therefore, t.o be sought is an ex­
tension of the bearing surface, and this i t is proposed to 
attain by forming the pavwg-stones into blocks, of any rc­
q uiJ:ccl dimensions, by means of u·on plates or shallow 
troughs. By uniting th ose blocks when in p lace, it is evident 
tha t the bearing surfncc might be indefinitely extended, and 
the whole paved sw·facc supported. 

The accompanying sketches "ill serve to sh ow the plan 
proposed : 

' 

A 
, ~ 

~. .... • • 
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AA is an u·on plate (buckled, H' necessary), with the. sides 
turned up square nod lapped togeth er, . thus formmg a 
shallow trough or box, say, 3ft. square, 4 m: deep , ~nd ~ . of 
an inch in thickness, and filled with grantLc pavmg 6 10. 

thick, carefully laid in 3 in. courses, and well grot;ttcd. The 
ad,·autages s uch a system presents O\-Cr tha t now m use arc: 

bt. B apiclit,lj of execution, and, in consequence, ~minishccl 
interference with traf£ic. This is s ufficiently manifest when 
it is considered tha t each block , or plate, will cover . an area 
of 0 square feet. H is b1·ought lo tho spot rcutly !-0 cvcr.v 
respect lo be put inlo plncr, ancl ns it would wc1gh only 
about 6 cwt., very simple tackle would be suilicic~t to handle 
it. As each block is laid, it is to br a t once umt.cd to the 
adjnccnt blocks by a ~;im.plc arrnngement, as, for i~stance, by 
lho bolt an<.l k ey sh owu in t.ho ding ram. Lookwg to the 
case with which the plates might bo luicl nncl fixed- and th()y 
might be lnid as fast as t.he concreto foundation of the road 
could be formed- it does n ot seem unreasonable to expect 
that a. street might be pavecl by this sysLcm in one-tenth of 
the time at p1·esent occupied. 

2nd. F acili(IJ of 'removal (.m.d ?·einslatemcnt. This is also 
n matter of importance, looking lo t.ho inlr l'fcren ce so 
frcquentJy occasioned to pnYecl streets by gns nnd water com -

3rd. P c1·manent smootlt11ess of roarl, and therefore re­
duced clraught and wcnr nJJd tear to passing traffic. Thi~ is 
consequen t on the rlistribution or enlargement of lhe bcarmg 
surface. I u fact, the whole of the plates being securely 
fastened together, nnd rcstin~ upon, not ra~med into ~d 
breaking up, the carefully iormcc~ foundat10n o~ the r~ad 
beneath, presen t, as it were, a sohd sheet of pavmg:, wh~ch 
would be subject merely to the slow p1·o~c~s o1 deLenorahon 
of its upper surface f1·om the proper detntlon of the stone. 

4th. Compa1·ativo freedom, fr·ont dmst ami dirt. This is 
duo to the small numbe1· and ('xtcnt of tho joints in ~he 
pintos as compa1·od with the joints in ordinary paving (Vlz., 
as 1 to 1), nnd to lhe fueL tha t the plates r est upon, and do 
not break up or penrlratc, lhe swofncc of. the road beneath; 
so tilat it' t.he existing filthy and disagt·eeablo state of the 
streets is (as h as been asserted, and seems most probable). to 
be traced mainly to the working up of the road-foundat10n 
between the joints of tho ston es as they aro being constantly 
driven down into it, the system hero proposed pr~s.ents a 
method wher eby the nuisnnco mny be very greatly m1tigatcd, 
if not actually reduced to a minimum. 

6th. Dtu·abilit.IJ anil cotLsequ ent economy. The greater 
durability of this road over those n ow laid is evident from 
the consideration of what hM been advanced under heads 3 
and 4 viz., the preservation of evenness of sw·face, and the 
little intcd crcnco occasioned to the under surface, or founda­
tion, of thr r oad. As to the first co3t, little if any difference 
would exist between the orcl!-nary ~ranit~ pavipg, 9 ~·. t¥ck, 
bedded in concrete, and gramte pavmg, 6 m. thlck, la1d m uon 
plates or troughs, as suggested. 1'ho latter, however, would 
require li tt.lo or no maint.enancc, as there '!ould be n o J?Ot­
holcs to lift and mnko up; but the most 1mportant powts 
attaching to the economical consideration of t.h o q.uestion are 
those already advanced- viz., the diminished mterference 
with the public convenience and traffic and the greater 
durability secured. H may also be added that, as all the 
plates aro brought Lo tile spot .JiJled and ready for layin~, the 
cost might bo reduced to u. m1n1mum by the preparat1on of 
the blocks at those places where the union of cheap labow· 
and storage, and facility of carriage, offer the greatest acl ­
vantages. 

WILLU:U: DENNIS. 
106, Cambridgo-strect, S.,V., 

Jnnuary 20, 1868. 

FUTURE ENGINEERS. 
To TirE EDITOR OF ENGINEERING. 

SIR,-In anJarticle entit1ed " Ow· Futw·e Engineers," which 
appeared in your issue of the lOth inst., you compare the 
practical education of English engineers with the more 
theoretical one which their Con tinental bretlu·en r eceive, and 
you seem to g i ,.e the palm to the la tter system ; and no doubt 
Lo a cerLnin extent you are right ; but what I fear is, that the 
p resent movem ent in favour of a more theoretical and matho­
matical cdncation for young en gineers will be carried too far, 
and the practical part of the ~ucst.ion slighLod, and, in my 
opinion, n o greater mistake cou ld be committed. 

Some years ago I r esided in Hanover, where, as you are 
aware, there is a. very large and celebrated polytechnic 
sch ool for the education of engineers. With some of the 
students I beco.me very intimate, and I was surprised to .find 
that young men of twenty-two and twenty-fow· years of age, 
who mtended to become mechanical engineers, were almost 
entirely ignorant of the construction of a steam-engine, 
and when I showed them a working model which was out 
of order they had not the least idea how to repau· i t ; but at 
the same time they could perform, with greatest ease, most 
extraordinary gymnastics with algebraical symbols, and ta lk 
any amount about formula, chemistry, &c. At twenty-five 
these young m en would leave that school, almost entirely 
ignorant of anything of a practical character, thou~h they 
were supposed to spend a por tion of their vacat10ns in 
some foundry or manufactory. N ow compare these German 
students with young men of the same age in an English civil 
or mechanical engineer's office, and how frequently will you 
find the la tter occupying positions either as resident engi­
ncm·s, having practically the solo charge of most important 
railways or waterworks, or sent to the other side of the globe 
to fix and work steam-engines ancl other extensive ma­
chinery . 

l do not for ono moment deny the absolute n ecessity for 
every engineer to possess a certain amount of mathematical 
and othct· thcorct.ical knowlcdg<' of the subjects connected 
with his profe~sion ; but do not. Jet the time devoted to the 
acquisition of t his knowledge occ·upy too much of that Lime 
at. present devoted to n.cquiring that p1·actical experience on 
tho works and in tbo workshop, which is at present one of 
Lho ~rca.test chnracL<'ristics of nn English engineer. Let a 
boy mtcudcd for the profession u<' thorou~hly well grounded 
m lhe elements of mathematic~ while he 1s at school, which 
will enable him as h e grows up to r end and unclerstancl the 
elementary books on professional subjects, and then, i f h e is 
worth anything, h e will Jiud out. how 'ltsef"l such knowledge 
is to him, and he "ill strive to improve himself in his leisure 
hours ; for, excepting to a few peculiarly constituted minds, 
mathematics are not interesting tmLil their u se and applica­
tion is clisco,rcrcd. 

Iloping that your eifot·ts to improve the education of the 
rising generation of engineers will meet with the success they 
dcserv(', ancl apologising for t.he length ~f t.llls letter, I en­
close my card, antl am, 

• Yom·s, &c., 
C. H. B. January 25, 186 • 

• 
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EN G I N E E R I N G. 

ELECTRICAL RESISTANCES. THE LABOUR QUESTION. 
wanting six mechanics of a class where 30s. have been the 
wages J;>aid in busy times. Twelve men present themselves 

To THE EDITOR OF ENGINEERING. 
StR,-The following Table of diameters and resiatances 

pure .copper wires may not perhaps be unacceptable 
electrical students and others. 

To THE EDITOR OF ENGINEERING. for the JOb. The employer says: If you will accept 25s. you 
of StR,-As one of those who take a deep interest in all that may all start work, tor then I shall be able to get an order 
to relates to the prosperity and success of our manufacturing that some, Fren?hman will othe.rwise carry off. No, say the 

industries, I have thought a good deal over certain articles of men, that s agamst rules. So su go to work, receive 30s. per 
your own on the subject of workmen and wages. I have also -:week each, pay 10s. ~ach to " the club" to keep the other six 
read several speeches, made recently by great authorities, on ldle, and 9l. weekly Is the sum received by twelve families 
technical education; nor have the reports of the Royal Com- when it might have been 15l. 
missioners on Trades Unions been overlooked, nor those made This sort of thing is deemed manly, patriotic a sign of 

The capacity of pure copper is taken at 100, and the unit of 
resistance used is the ohmad adopted by the Electrical Com­
mittee appointed by the British Association, one unit being 
eg,ual to 1760 yards, or 1609.31 metres, of copper wire .2302 in. 
diameter. 

The value of the Table consists mainly in its being a stan­
dard by which the student is enabled to ascertain the con­
ducting power of any wire he may have to t est, and also of 
its giving relative lengths of pounds and kilogrammes, and 
proportional diameters in decimals of inch and millimetres. 

It is perhaps unnecess8.l'Y to say that there no better 
apparatus for obtaining tests than the electric balance manu-
factured by Mr. Becker, of Messrs. Elliott Brothers. • 

Diameter -....... . ' -:' 

in decimal 
Q Cl) 0~ !'l 

Number of Number of 
........... ...., -

parts of an Diameter Q) ~ · - 1>-.s 
yards per lb . metres in 

o ~ao 

inch ofm.m. 
1=1'- :::s~-

( l== d~) 1 kilo. 
ellS 0 ""--" t- cc 

(d=vn ( = d x25.4) 
+J IJ) .,..... • 
en $.o m 

(=lx2.016) ·u; s Q) ..Q 0 
Q) ..Q Cl.....,;> c..:> 
~o~bC.,.... 

0 Q ... 
0~ 0 

- -
.2302 5.847 2.095 4.223 1.0 
.226 5.740 2.175 4.384. 1.038 
.198 5.029 2.834 5.713 1.352 
.183 4.648 3.317 6.680 1.583 
.175 4.445 3.628 7.314 1.731 
.160 4.064 4.34 8.75 2.068 
. 136 3.454 6.007 12.11 2.867 
. 128 3.251 6.781 13.671 3.237 
. 107 2.717 9.705 19.555 4.623 
.10 2.54 11.11 22.398 5.30 
.092 2.336 13.125 26.46 6.266 
.08 2.032 17.36 35.00 8.288 
.07 1.778 22.67 45.71 10.82 
.065 1.651 26.29 53.00 12.25 
.0625 1.587 28.472 57.40 13.59 
.06 1.521 30.864 62.223 14.73 
.058 1.473 33.03 66.588 15.76 
.056 1.422 35.432 71.431 16.91 
.054 1.371 38.104 76.818 18.18 
.052 1.32 41.091 82.839 19.61 
.05 1.274 44.444 89.60 21.21 
.048 1.219 48.225 97.222 23.02 
.046 1.168 52.51 105.86 25.06 
.044 1.117 57.39 115.70 27.39 
.042 1.066 62.98 126.96 30.06 
. 04 1.016 69.444 140.00 33.14 
.038 .965 77.16 155.50 36.72 
.036 .914 85.766 172.91 40.92 
.034 .864 95.29 192.10 45.48 
.032 .813 108.5 218.74 51.79 
.03 .762 123.46 248.90 58.93 
.028 .711 141.72 285.71 67.65 
.026 .660 164.36 331.35 78.46 
. 024 .609 192.9 380.26 92.08 
.022 .558 229.56 462.80 109.58 
.02 .508 277.78 560.01 132.59 
.018 .457 342.94 691.36 163.69 
.016 .406 434.03 875.00 207.17 
.014 .355 569.51 1148.10 270.58 
.012 .305 771.60 1555.50 368.30 
.01 .254 1111.11 2239.80 530.35 
.0095 .241 1231.10 2481.90 587.64 
.009 .228 1371.7 2765.30 654.75 
. 0085 .216 1537.8 3100.20 734.05 
.008 .203 1736.1 3500.00 828.67 
.0075 .190 1975.3 3982.%0 942.84 
.007 .177 2267.6 4571.00 1082.4 
.0065 .165 2629.9 5300.00 1225.3 
.006 .152 3086.4 6222.30 1473.1 
.0055 .139 3673.1 7404.90 1753.2 
.005 .127 4444.4 8960.00 2121.4 
. 0045 .114 5487.0 11062.00 2619.0 
.004 .106 6944.4 14000.00 3314.7 
.0035 .088 9070.3 18285.00 4329.4 
.003 .076 12346.0 24890.00 5892.7 
.0025 .063 17777.0 35838.00 8485.6 

The fore~oing Table is sufficiently comprehensive embrac­
ing every. SIZe of w!re li~ely to be used; but should the student 
have an mtermediate siZe, he can obtain the diameter for -
himself as follow :-d (diameter) = -yl £ , l being the length 

l 
. d lb d-. / .ll1111 . m yar s per . , or - V = .0625 corresponding to 

28.472 ' 
one of the diameters in Table. The value of C is 1.9th, or 
.111111. 

An erur:r method ?f obtaining ~he con~ucting power, P , of 
copper Wire, a~summg the experrmentalist to h.ave ascertained 
t~e accurate diameter by the above formula, is to test for re­
Sistance, 1', by means of the balance above referred to, and 

the conducting power, P= ~ x 100. 
'}" 

.A.s a fa.miliar example, one mile of .0625 copper line has, 
say, a res1stance, r , = 16.5 ohms; the value of R in Table 

=13.69; hence P= ~ X 100 = 
13

·59 =82.36 per cent. of pure 
r 16.5 

copper. 
• I am, Si.r, yours respectfully, 

w ALTER HA.LL. 

Telegraph Works, 1\-fansfield-street, Borough-road, S.E. 

-

to the Society of Arts by the artisan deputies who were sent good-fellowship. ' 
to the Paris Exhibition. I possess also considerable experi- N?w suppose twelv~ fisherm.en o.ffer for sale a quantity of 
mental acquaintance with English workmen and their ways. herrmgs: the demand 1s sluggiSh, madequate to the supply, 

Endeavom·ing, then, by the light thus gained to discover purchasers at length come forward willing to take the lot at 
some reason for thP. increasing success of foreigners in their 5d. a score; but owners see that by throwing away half the 
competition with l!.:nglish manufactm·ers, I arrive at a con- ~sh they can obtain 6d. per score for the remainder. Accord­
elusion which I believe would be secretly acknowledged to mgly speeches are made to show what an injm-ious influence 
be true by many who dare not speak out their belief. It is it might have on future catches, and on other fishermen, to 
this: that the British workman (speaking generally) will no accept ~he .5d. ; they end by I'esolving to stand firm, to insist 
loJ)ger g~ve a fai r day's work for a fair day's wage. on their nghts. One who dissents is knocked down and 

By th1s, I mean that wages have been unduly and artifi- I'endered senseless until the scheme is carried out. Half the 
ciall;r raised to an exorbitant point, whilst the quality of the fish are destroyed, and the 6d. is won for the remainder. 
serviCe professed to be rendered has dete1·iorated. As examples All other fishermen elsewhere are advised to follow their 
of the excessive rise, I may mention mechanics who now are example. 
paid 32s. to 36s. per week in place of 24s. to 28s., bricklayers This is the system which now mainly infi.uences the rate of 
and building opeYatives who receive 33s. where they used to wa~es in England. 
receive 27s. In the cotton trade, lads used t o work 69 hours 'Ihe wages now paid to a working man have to provide 
for 6s. ; now they, at the same work, get 10s. for 60 hours ; a. good deal beyond what was necessary in old-fashioned 
women who used to get Ss. are now paid 12s., and men who trmes. 
used to work for 14-s. now earn 20s. So that, taking into Now-~-days a mechanic must dress on Sundays in a black 
account the shorter ~ime as well as the higher rates, the cost cloth swt, must be able to send his wife and children to the 
of labour has been 1ncreased about 60 per cent. within the seaside for a few days in the summer, and, besides Saturday 
last fifteen or twenty years. afternoon, must have. a day off every week or two for his own 

Of course, work-people will say that a proportionate in- pleasure ~nd converuence. If he has been paid at 36s. per 
crease has taken place in the cost of living, of provisions of week, b~side extras for . overtime and at piecework, he will 
clothing, and of rent. ' have e~Joyed all these little matters, and will readily accept 

This, on the whole, I deny to be so, or at least not to any- you!.' dictum of D ec. 27th, that his comforts must not be 
thing like the extent stated. curtailed . 

Meat is now at a fair average price. Wheat is rather high ~our s~heme of the same date for cheapening the neces-
at 67s. 4d.; ~>Ut between 1841 and 1857 we had five years saries of life to a w~rkman I consider unsound altogether 
when the price averaged 70s. ; and for the whole seventeen and, indeed, monstrous. ' 
yea1·s the average was 55s., whilst for eight years from 1868 A master is to take care, in starting a manufactory in anew 
to 1865 inclusive, the a-yerage was only 47s. Tea: sugar, and place, to secm·e freehold land sufficient to contain a complete 
nearly all the grocenes are cheaper than ever, whilst model town; so that all the large entailed estates of om· 
vegetables a1·e really as cheap and abundant in the large lande~ propri~tors are to be avoided. It must have a clay 
towns as in the country. W ool and cotton arc rather below subsOil, for he IS to burn his own bricks. H e must be a man 
than ab_?ve an. average price ; and the manufacturers of both of ~ery large J?ea~s, a.nd a perfect" bright un" in business; for 
~taples m to goods are selling their wares at a loss ; so that it he Is to combme m his own person the ironmaster the miller 
1s onl.Y the h1gh w~ges, of '_Vhich I complain, that can make the baker, the grocer, the water company, the ga~ company: 
clothing dear. Fmally, w1th vast sums of money seeking the brewer, the d~c~r,. and the f~rmer. Church and chapel, 
emJ?lOJ:ment at low rates of interest, it cannot be the fault of clergyman and mtmster, are all m some mysterious way to 
capitali~ts that rents are higher. Rents are higher because cost the workman nothing. · 
a sufli?Iency .?f new houses for the increasing population is The asylum at the end of the requirements comes in very 
not bem~ buil~. P e?J?le arc det.erred from building by the well ;. but I thought, ·on :first coming to tho word, Yes, after 
dre~d of the. Impositl.on, extortion, and U?fair dealing to all this we should want a lunatic asylum . 
~hich they w1ll. be .subJected by the whole trtbe of the bmld- . If successful, th~ owner '!ould be the hugest of monopo­
mg trades, begmmng with the brickmaker who will refuse lists. If the establishment Is to be owned in shares by every 
~he as~istance of machinery to cheapen his part of the work ; one .concerned, y~u have only propounded communism over 
mclu~mg the ~ricklayer, who will be fined if he perspire in agal?, and that m a less practical form than it is ah·eady 
hm'l'y.mg to his. work, who. will not be permitted to use carried o~t b;r th~se American sects H epwoi·th Dixon t ells us 
mac.hin~-m.ade bncks, who will throw on his jacket and leave of, ~ho hve JD: ?ttle self-contained worlds, which raise all 
the JOb 1f h1s maste~· ventm·~s on an uncomplimentary remark . their _?wn proVIslOns, m~ufacture all their own clothing and 
a~out the regular1ty of his work; including the joiner, who utens.ils, a.nd do everything for the benefit of the brotherhood . 
will construct and fix the doors and windows in such fashion A stnct cordon would have to be drawn around the model 
as to ensure his being se~t for ag!l'in to. tinker up his work as to~~' or some wor~an migh~ bring in stronger beer, cheaper 
soon as the tenant ge~s m; and mcluding also those gossips spn'lts, mo~~ attractive drape~1es, smarter hats and boots than 
par exceUenc.e, t~e pamters and paperhangers, ~f whom it is the aut~or1t1.es c~ose to prov:d.e at .the central store, leaving 
commonly said, You know when you get them m to a house. them .wt th his wife to be exhibited m the front window of his 
but nobody knows when they will be out." dwelling, an~ to be re.tailed by her to those unable to resist 

A wealthy g~?tleman of great experience remarked to me such temptatwns, 9:dding, perhaps, the inducement of credit 
the other day, W e should have had thousands of cottages and payment by mstalments. Here we should have the 
:; built up an~ ~own in Lancashire if it had not been for the cc unwort~y ga~s of shopkeeping" agail)., which must some­
" way the building tt·a~es are behavin~. Even their high how be ruppe~ m the bud . 

wages are a smaller dtfficulty than thell' neglectful and idle Your plan IS a complete reversalofthe maxim that" every 
" ways of working." "man best understands his own business " and of the modern 

No wonder ~hat it h~s become prove1·bial that "fools build and t1·~e. tendency to a division of lab~ur, trusting to free 
houses, and wiSe men ~vein them." competition for preventing capital from makin~ usurious 
Th~ value of houses 1s v~ry largely made up of the costliest PI'ofit~. Let us have ~ ~qually free competition in the 

Enghsh labou1·. .Hence high rents. labow ~arket: The artifiCial damming up of labour in those 
Yet ~e hav~ m the newspapers numerous paragraphs reservoll's .of Idleness so approved by Mr. Ernest Jones is 

about distress ID the East end of London distress in Man- fraught With danger . 
ches~er, distress in Liverpool, mingl~d with paragraphs re- Trades unions are teaching ou~· workmen that they should 
cordin~ the ,progress of a movement m Chesterfield to reduce shun such her~sy as to "serve then· masters well in all things,'' 
the builders hours from 68 to 54 hours pe1· week the latter and that he lB the model workman who can " keep a job 
being the time worked in Sheffield. ' about" longest . They consider it better policy to compel a 
~he Sheffi~ld men proba~ly obtaine~ ~he .advantage they master ~o pa~,30s. ~'week, even if to one hand only, than to 

eDJO:f by urgmg the expensiveness of liVIng m a large town; !l'llow him to shop a dozen at ll. Mr. B. Samuelson said 
and i! the ? hesterfield men are put OD: the sa~e footing, the ~ Manchester the ot~er day, " On almost ever')' occasion 
way Is clea.r for .the .Sheffielclers to I'eVIve the1r argument for " ~hen I have spoken m the H ouse of Commons 1t has been 
a further redu.ctwn ID hom·s or advance in wages: . "m ~efe~ee of our w~rking peop~e, and more especially of 

. Another paragraph records that 300 men are 1dlmg about ,, thell' rtght to combme. But s1nce I have visited Man­
Ltverpool because only 28s. per week is offered to rivetters, " cheste.r, L~eds, and other places, and found what mischief 
and 20s. to ~olders-up. cc the nnsgmded ?Onduct of tl·ades' unions is bl-inging upon 
Anoth~r mforms us that 8~ m~n in South Derbyshire " tho trad? of this country, I made u~ my mind that, what­

~re star~g them~elves and their w1ves, and brutally beat- cc ever weie the cau~es that were helpmg forward foreigners 
mg certam. of then· fell?w-countrymen, in the endeavour to at ,om· .expense, this was one of them." The present policy 
ke~p coal m that. di~trlCt a~ dear as possible. In my own of. ~nghsh laba~ ge~erally is unsound, dishonest, and 
netghbo~rhood .umoDlSt colbers are forbidden to hew more SUICI.dal, and capital will, I hope, find its way to ''equal 
~han ~given stl:Dt ~f coal! lest any reduction should be made '' skill and cheaper labour," wherever existing . . 
m their pa;y, this stmt bemg the same for the wild youth who Yours truly, 
h~s only hlmself to s.upport, and for the steady manied man CosMOPOLITAN. 
wtth half n dozen ch1lclren. 

These viola~ions by artificial combinations of the free action 
of the laws of supply and demand are thoroughly unsound 
and rotten. Why does not abundant unemployed labour 
mean cheap labour, in the same way as abundant corn means 
chea.P b~ead ?-or as .abundant unemployed capital means 
low mterest ~ What 1s the use of free trade in materials 
when trade m ~he labo~r that gives value to the materials i~ 
shackled and hinder~d m every imaginable way? 

Let . us take an mstance of the manner in which this 
shackling takes place. Suppose a.n engineer or shipbuilde1· 

• 

TnE TRIESTE GRANARY.-In our last number it was in­
adve~·tat;~tly stated that Mr. D evaux, the inventor of the 
ventilatmg grana.1-y, was the engineer of the Trieste granary. 
Although that g!anru-y was constructed on Mr. Devaux's 
sy~te.m, t~o detail plans were designed by M . R. Paulus 
chief .engmeer, and M. Flattich, architect, of the South­
Austnan and Lomb~rdo-Venetian Railway Company; and 
t~~ works were earned out under their immediate supcr­
VlSlOn . 

• 
• 

• 

-

• 
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PAYTON'S CYCLOIDAL \VATER-METER. 
WE represent, in the above t'ngravingR, the simple water­

metE-r designed and patented by Mr. Wultor Puylon, and 
w!Jichl under the name of Payton's Cycloidal bleter, is now being 
manu actured by the Liquid Meter Company (Limited}, of 238, 
JGngsland-road. Mr. l"ayton's meter was exhibited at the late 
Paris Exhibition, and it was employed by the jurors to measure 
the feed water in the course of their expedments on the steam 
boilers in the English department. In order to ensure exacti­
tude in these experiments, Mr. Paytoo's meter was submitted 
to a series of tests to determine whether it gave accurate results 
under various conditions of pressure and amount of delivery; 
and these tests, to which we shall refer again presently, appear 
to have given very satisfactory results. 

Referring to our engravings, it will be seen that the meter 
consists of a main casing, a, m which is formed the chamber at, 

J:" JC. 2 . 
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the instrument to be tested under various heads of water. The 
water discharged by the meter was led through :m iodia-rubber 
pipe to hectolitre measures, the arraugements being such that 
there was no occasion to interrupt the flow through tbe meter 
whilst an experiment wa1:1 being made. The results of tho 
various trials are given in the followjng Tnble, which is taken 
from a report on tllo subjec t mad~ by M. Tresca: 

• 
'"'d 

IIcn.(l of ~ QJ • 
CO: '"" cu 

\ Vnlcr Qunntily de- ::s cu <.> 

0\5 ~ 

Duration of under I i vcrrcl, as (J 

...... ~ '"' Experiment. which t.hc fcnsurccl by ;A ~ 
l\l otcr wns l ho f rlor. .... h A ().._. 

tried. ~·.c 

hrs. min. ft . • gnUs. Jitros. li tres. lit. res. 1n. 
m ' f'" 1 40 12 0~ 920 4180 4200 -20 cu ·~:: • 
·~ cu 2 0 19 22 Oh 250 1136 115:3 - 17 cu ,:l., ~ -c 

Cl) "" cu 0 17 30 2! 250 11:36 1159 -23 
~cue 

Cl) c._. ... 0 16 39 6* 250 1136 1169 -33 ...-1 0 

of the form shown in Fig. 2. With this chamber the inlel 
and outlet pipes, h and i, communicate, and through it pass two 
axes, b b each of which carrie~J a pair of vanes, b 1 • One end of 
each of the axes, b, is supported in a recess formed in the casin~, 
a, whilst the other ends of the axles are carried by passing through 
boles formed for them in the plate, c, which all:io serves on that . 
aid~ to enclose the chamber, a.1, and form a plane surface for the 
vanes to work against. The vanes, b', it will be seen, are not "'d 

radial, but are of a curved form, the curve of each gradually 
progressing from near its axis to its outer extremity, where it 
moves against the io.ner surface of the chamber, a.'. The curve 
of the vanes is such t!Jat those on one axis work in between 
those on the other, the corresponding vaues on the two axes 
being at the same time mainta10eu in contact with each otller, 

m ' f'" 1 40 12 6t 920 4180 4203 -23 
c·~:: u) 

0 19 22 6) 260 1136 1171 -38 
CIJ 8.1:i -c 1 
CO j.1 CU 0 17 30 24 250 1136 1161 -25 
~ <!! a .. 0 15 39 6t 260 1136 1162 -26 

0 c-1 

In the course of the first experimeut of the second serie~:~, the 
fiow through the meter was interru_eted, but the stoppage did 
not affect the accuracy of the iod1catioos. In reducing the 
gallons to litres, the gallon was taken as being equal to 4..5434 
litres. M. Tresca, in his report, speaks highly of Mr. Pay­
ton's meter, and be considers it probable that the fact of the 
quantities registered by the meter being in all cases slightly less 
than those obtained by measurement ot the discharge was due 
to some difference in the valuation of the gallon. In the case of 
the greater heads of water, the Hexibility of the vanes appears 
to enable them to bear more closely upon each other, thus pre­
venting, to a great extent, any increase of leakage which m1gbt 
otherwise take place. With regard to the above experiments, 
we must say thllt we think tha t. it is to be regretted that they 
were not more prolonged, as lbe evidence afforded by tbom 
would tuen bl!ve been of still gre!lter value. 

as shown in Fi1. 2. The axes, b, are formed square at b•, and 
they are there fitted into correspoudingly framed portions of the 
vanes, b', so tbat tbese vanes are kept 10 their correct relative 
positions. The axes themselves are connected by tbe toothed 
wheels, b' 

1 
and one of Lhese wheels is capable of a slight adjust­

ment, so that the vanes, b •, may be made to bear correctly on 
each other. 

Upon one of the axes, b, which projects in to t he chamber, e, 
is a worm, e, which drive~J the worm-wheel,}; carried by tbe 
inclined axis,f1• This axis revolves in bearings, a', and it 
carries a worm,f', which gears into the worm-wheel g. The 
axis, tl , of this wheel pasbes through a stuffing-box. to the oth~r 
side of the apparatus, wb<•ro it carrit's a pinion from which the 
indicating gear is driven, this gear giving motion to indices which 
point out on suitable diull:i tbe quantity of liquid passing through 
the meter. The action of the met()r will be readily understood 
from our engravings. The water, or other fluid, entering by 
the inlet pipe, ll, drives round the two set1:1 of vanes in opposi ~e 
directions, each half-revolution of the vanes involving the dis­
charge of a ~nantity of liquid equal to the capacity of a cylinder 
having a rad1us equal to tl1at of the ends o{ the chambers, a 1, 

less the space taken up by one pair of vanes. 
The tnliiS of the meter exhibited at Paris, to which we have 

already referred, were conducted ut the Conservatoire des Arts 
et M6tiers, the hydraulic arrangements of that building allowing 

The vanes of the cycloidal meters, which we have t1bove de­
scribed, have of course to be cut to their correct curve in the 
most accurattJ lJianner; and blr. l 'ayton has designed an in­
genious macbin~, by th~ aid of which this c~n be done. v~ry 
readily. Of tlm; macbtne we may probably gtve a uescnpt10n 
on some future occasion. 

CoAL I N AMERICA.-Thr lotnl production of nnthracilo 
coals in the Unilecl Stales during l tS7 is <'sLima~d at 
12 750 000 tons an incrca1;r or 250 tons over the ytel<l of 
18G6. '214,000 'tons of coal, mnin ly cannel, wcro imported 
from Groat Britain duxing 1867. 
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A BI, CUlT MANUFACTORY. 

ENGINEI~ltiNG, the most comprehensive of all pro­
fessions, counts amongst its branches many of those 
occupations which at a former age were the every­
dny's labour of the household, but which have passed 
ouL of f.hc stage of primitive hand-labour into the more 
economical anti more productive factory work. Engi­
neering has taken t.hc distaff and the spinuin~-wheel 
out of the hands of women; it hns made the mtllstono 
independent of human and of animal muscular power. 
Englllccring is n0w taking hold of the plough, and dis­
pensing with the horses in front and ploughmen 
behind this implement ; and enginccdn0 a~ai n relieves 
the skilled hand of the baker iu form iu~ the flour into 
dough, and in working the ovens for baking the 
different kinds and forms of bread, entrusting the 
whole series of successive operat ions iu volvcd in 
baking to 1.hc performance of sclf-act,mg machinery. 

The spccinlil..y of bread and biscui t machinery con­
struction is Jimttccl to a very small number of mechani­
cal engineering firms ; anaongst ihc~w, we believe 
Messrs. Stevcuson and Co., of Liverpool, to be the 
most successful. .M~any of t.hc largest bakeries ir1 this 
country arc fitted with their plant to t.ltc exclusion 
of any other machinery, and it appears that this firm 
con~tructs everything required for a machine bakery, 
from t ir e ~ tcam-engrne to the baking-oven. One of 
the finest bakeries tiLted out with a complet.e and very 
modern plant by t.hc above-named engineering firm is 
Lhe bread and biscuiL bakery of Messrs. Gray, Durm, and 
Co., in Glasgow, an establishment cmploymg upwards 
o( 200 "hands," and a plant of machinery requiring 
30 horse power for working it.. The works occupy a 
building lour stories high, 300 H. in length, and about 
100ft. in width ; they consume about 500 sacks of 
flour per week, wiLh other m:l.tcrials in proportion, 
amongst which we name the weekly consumption of 
6 tons of sugnr and two thousand gallons of milk. 
The flour is, in the first instaucc, deposited in 
one of the upper stories. It passes through spouts 
or tubes int.o a lower story, where the sift.ing ma­
chinery is placed ; and after that the flour passes 
Lhrough other t ubes to the ground floor, where 
it is delivered direct into the hoppers of the nux­
ing machinery for biscuit- making. Biscuits, as 
a rule, arc nnfermentcd bread; they therefore can 
be passed through the machinery and charged 
into the oven without any interruption of the pro­
cess. The machines are for this purpose arranged 
in straight lines in front of each oven, and deltver 
t.heir products int.o the latter immediately after it has 
received the proper consistency and form. The first 
machine in this ~cries is the mixer, a c.rlindric:tl vessel 
of cast iron, in which a number of knives is kept re­
volving by a central spindle. The cutters are formed 
like screw-propeller blades, and their action in revolving 
is therefore a thorough miKing of the mass. The 
mass from which the dough is formed, say for ordinary 
ships' biscuits, is wheat flour and water; it is delivered 
from the mixer to the cc brake," a machine which is 
simply a small rolling-mill for rolling a plate of dough, 
say, 3 ft. wide and about 10 ft. long, and of the thick­
ness required for the special class of biscuits. This 
sheet is theu delivered to tho third machine- the 
cc cutting-machine." This is a somewhat complicated 
apparatus, operating upon the principle of a multi­
fanous punching -machine, the punches having the 
different regular and irregular shapes of the biscu1ts to 
be cut out of the sheet of dough. 1'he cutt.ing-mach.ine 
faces the stove, and delivers its produce into it either 
by the assistance of hand-labour or by a self-acting 
apparatus, the latter being the more modern mode. 
The ovens are about 40 ft. in length and 6 ft. wide. 
They are worked with automatic firegratcs, patented by 
the maker, and described in our columns on page 217, 
vol. iii. One oven can produce about three tons of 
ships' biscuits per day of ten working hours. One 
cutting-machine is capable of supplying this quantity of 
cut biscuit dough, both oven and machine working 
continuous. The time required for the biscuits to 
pass through tho oven is about forty minutes, the pro­
cess of baking evaporates not only all the water mixed 
with the flour for forming the dough, but also a certain 
percentage of hygroscopic water held by the flour in 
tts apparently dry state. 'fhis loss amounts to 10 per 
cent. of the total weight of the flour, 10 lb. of flour 
yielding only 9lb. of baked biscu.iLs. 'l'hc baking of 
fermented bread, which is also carried out on a large 
scale in these works, requires a ~rcater proportion of 
hand labour, aud is conduct.ed 1n a more primitive 
manner than the manufacture of biscuits. .Messrs. 
Gray, Dunn, and Co. export, their bi!lcuiLs to the 
remotest poiuts of the world, and have dtpots for 
their sale "herever British commerce has obtained a 
footing. 

• • 



IN,JECTORB AND "DONl<EY. ·." 
THE feed-pump and its aorta, the dcliYcry-pipe, are 

to the steam boiler aud engine much t.he same as arc 
the heart, and i1s corresponding outlet, lo .t.he ] ~ unum 
system. Even if the temporary tiLo.ppagc ol the lonncr 
do not. always amount to syncope, 1ts prolonged sto.p­
page must, as in the case ?r out: own great urtcrt~l 
feed-pump, the heart, cu(~ figuratively, at. l ca~t! as It 
sometimes ends literally, 111 dcal h. An unccrt.am and 
untrustworthy feed-pump-and we. may aJ;ply the tc_rm 
f ccd-pump generally to ~vcr.v contnvancc i.or .suppl.ymg 
a boiler with water-Is the worst. affiLCLlOu of an 
enginc-tcntcr, and the curse of an cngmc-room. 

Nearly al.L ~o-call?cl " d?~1k~y pumps:' ~re, m~rc. ~r 
less uncertam rn acttml. lhCir own fncL10nal rcslsi-
ances bear a large proportion .to the force expended 
in working them, as may be easily pro:vcd by the com­
parativrly high pressure of steam rcqutred to 1·un them 
"light." Indeed, this is also pr~ved by the very pro­
portions adopted for the workm~ pari s of donkey 
pumps. Although th~ pressure to be ovcrcom~ by 
the pump-ram is pract10ally the same, per squart;_HlCh, 
as that of the steam admitted upon Lhe steam-p1ston, 
yet the area of the steam-piston is s~ldom less than 
three times, anu it is frequently four ttmes, .that of ~he 
pump-ram. Tile ram, too, forces only wh1le movmg 
in one direction; yet for "suckin~,'' in the o.ther 
direction, a steam area of from tw10e to t~ree times 
that of the pump-ram is commonly proVld~d, and 
worked with steam of full pressure, and th1s, too, 
when the feed-water would flow into the l?ump almost 
by its own gravity. The steam expc~ded 1s, therefore, 
from five to seven times that thcoretteally due to the 
resistance opposed to the entranc.e of ~~e feed-water 
into the boiler. We say" theoret10ally, to show how 
o-reat must be the friction of donkey pumps, and the 
fosses of effect due to starting and stopping the c?lumn 
of water perhaps 100, and in some cases 200, t1mcs a 
minute. 

In these respects all donkey pumps appear to be 
alike, all requiring to work them an am~unt of steam 
enormously d~spropor~ionate to the uselul work . done. 
Their mechamcal efficiency may be taken, accordmg. to 
the quality of their workmanship~ and the care wiLh 
which they are packed and cc fettled," as from 15 to 
20, or possibly 25, per cent. at the ut~ost. . 

In this respect, i.e., that of mech~m~al effiCiency, we 
are not speaking at random . . W1th1~ ~he last two 
years a donkey J?Ump ~o object10nable m Its ?lan, and 
so dangerous 1n Its acl.wn, that we are not sui~ that ~n 
Act of Parliament should not be passed to mter~10 t 
its use has been nursed by one of t~1e mechan10al 
newspapers, and, ma~nly through persts,~ent .Pu~~g, 
foisted upon what 1s known as the ~ngmee1~ng 
trade." In the last number of the journal I~ quest.wn 
we find another puff in the ~uise of a leacliJ1g article 
of neady two thous;nd words, and in this, for once, 
we find actual data of the working of t.he so-called 
" donkey injector." These dat~ are vo~ched for upon 
authority which we have no destre to dispute, at~d the 
result is pronounced '' excellent." Tl~e result Js not 
given in the usual term of "pounds of coal per horse 
power per hou~·," but the elements whCI:eby 1t may be 
referred to t]us useful standard are gtven, and they 
show that if we take a pound of coal to evaporate an 
average of 7lb. of water) th.c "~xccllent res~lt" of 
this "donkey injector" consists 111 an expeJ?-dtture of 
nearly thir~7J-Jive pounds of coal per effective ho~:se 
power per hour ! The data r.est l;IPOll the authortty 
of a gentleman whose name 1s gtven, and of whose 
disinterestedness we have no doubt, althoug~1 be has 
given a favourable certificate as to the 'Yorkmg of the 
wasteful contrivance in question, .and tlus, apparently, 
because it has not in his case, as 1t has frequently done 
in others, stuck fast while it ought to have been 

• pumpmg. 
The "excellent result" which the " donkey" puff~r 

-we do not like to say "puffing donkey" -records 1s 
this : In feeding a boiler worked at 58 lb. pressure, each 
pound in actual weight of steam passerl through the 
steam-cylinder of ~he " d?nkc,Y'' forced 6] .31 lb. o~ 
water into the boiler agawst the same pressure oi 
58 lb. per square inc~. Now 61.:34 lb. o~ w~tcr (nearly 
a cubic foot) arc cqmvalent to 1700 cubw mches, and 
the water thus forced in by 1lb. of steam may be coH­
sidered therefore, as a column of water one sq1tare 

' 1700 . 
inch in section and 12 = 141.7 ft. long. In forcmg 

this column of one square inch section, a~ if it we~c a 
bar of iron, or a piston of the same area, mf.o n. botlcr, 
against a resistance of 58 lb., 141.7 x 5 =82HL7 foot­
pounds of work would be ~erforme.d. No\~, as a pound 
of coal, as fired under ordmary b01lcrs, w1ll evaporate 
7lb. of water into steam, the work done, at the same 
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raie by 7lb. of steam would be 57,538 foot-pounds; 
and 'as an hourly horse powc~· is (33,000. X 69) 1?080,000 
foot-pounds, it would rcquu·e nearly 35lh. o~, c~al, ~t 
ihiti rate, to give off an hourly '~ hor~c power. fhc~e 
arc we brlicve, engiue-mnkers 1n cxlsLencc-althou::>h 
we' trust their number is not great-w h~ arc so unable 
to turn out engines saleable a~ uny pncc, cxcep.~ to 
purchasers wholly ignorant of what steam-engines 
should be that t.itcy (the makers) would b~ glad to 
obtain tl;c endorsement. of oven the mo~t 1ncapablc 
newspaper-writer that n. ca~cfully ~scertam~cl and re~ 
sponsibly verified consumpt.10n of 35 lb. o{ coal per 
horse power of uscfiJl work done per hour was an 
"excellent result" ! Excellent, indeed, and only. sur­
passed by the excellence of the knowledge a1~d Judg­
ment of the author of such a profound conclus10n. 

Yet, supposing but little steam to be .w.asted ~1 con­
densation in this "excellent donkey lnJector, that 
discharged from the exhaust pjpc might be made to 
restore to the feed-water very nearly all the heat con­
tained in the stcat~ used in w?rkinr this, "cxccller;tt" 
apparatus. In tlus case, a~ ~v1t.h GdTarcl s much sim­
pler and more trustworthy lnJCCtor, there ":?uld then 
be but litt.le loss. So the makers of the excellent 
donkey" in questi.on hav? co~1cealcd its wastefuln~ss ;o 
some extent by dtschargr_ng. 1ts exhaust. steam tluoubh 
a feed-water heater, conststmg of a senes ~f tubes ez~­
olosed in a tank, and by so much re~resentmg. an addl­
tional .first cost. The results of t h1s cconomtcal co~­
trivance are wonderful indeed. The feed-water 1s 
actually heated from 67° to nearly 78°, or by almo~~ 
11 o 'fbis is another equally "excellent result, 
vouched for by the identical authority alread_y quoted. 
Inasmuch as the original temperature of tl.te foed-wa~.e r 
was but 67°. it is manifest that the b01ler supplied 
steam to a n~n-condensing engine, and that all .the 
feed-water might thus have been heated for nothmg, 
and with the simplest possible apparat~s,. to very near I~ 
212° and that without any donke.v lnJCCtor ~t all . 
'fhe ~·csult is "excellent" indeed. Even had Grlfarcl's 
injecLor been used? the water might ~1ave been heate1 
b.v waste steam. d1rect ~rom the engt~le ~o above 1~0 : 
With a condensmg engmc the fced-watei to the bmlcr 
would be taken from the hot well, already heated to 
100° or more. . . 

'l'he " donkey injector'~ which forms t~e sub.Jec~ of 
the continuous puffing w]uch we have mcntwned shar.es, 
of course the faults of all donkey pumps, all of whwh 
work with disproportionate friction and ot~er losse~ of 
elfect, while nearly all of them a~·e u~cerltun of actwn. 
The special donkey undeL' not10e 1s, however, ~he 
worst of all in this respect, and that for re~sons wlnch 
any engineer's apprentice may. easily pet·cetve. In all 
fty-wheel donkey-pumps there 1s an nregular .but regu­
larly recurring antagonism between the rectprocatmg 
and revolving parts. 'fhe tendency of the former, 
after the initial resistance to the movement of the 
pump ram has bee~ over~ome, is to move throug.ll at 
least equal spaces, 1.f not, mde?d, throu~h progressively 
increasmg spaces, m equal tlmes, while the ily-wbe~l, 
so far as it can control the pump-ram, acts to ~h~ck Its 
motion towards the ends of 1Ls sLrokes. rh1s an­
tagonism is expended upon th.e com10cting--rod of the 
donkey pump, and ~he conu~ctmg,-rod should tl:er~fore 
work, as in the ordmary cngmcs, m a. plane comc1dent 
with the axis of the piston-rod. In the " excellent" 
donkey injector under no~icc, how.cver,, the. connect­
ing-rod is bent sideways, ltke on~ tme of a pttchfor~; 
and althouO'll it is of but a few mohcs leng~h, and 1s 
of light sc~f.ion, the crank-pin is about G in .. to one 
side of the centre line of the pump. The vcn est tyro 
in steam enO'ineerinO' would instantly perceive that 
such a conn~ctin0'-rod mu t work at, a uisadvantage, 
while a mechanic "of the old chool would probably m­
sist that it could not work at all. The fact is that 
where all the parts are iu perfect. order, so far as pack­
ing and easy fitt ing of I he wcarwg surfaces are con­
cerned, the pump often actually rlofs work, an.d tJ:at, 
too, for a considerable time; but that where, as IS often 
the case, no skilful nurse is coustanl,ly at hand, the 
apparatus stjcks fast, and that oftencst \~h en the s to~cr, 
having-, as he believes, put all to nght::;, has JUst 
turned his hack for n. moment to get a mouthful of 
fresh air at the door of t he boiler-house. 'l'hc "donkey 
injector" illustrated and persistent~y pufl'ed in The 
Jtngi11eer-that made by Brown, Wllson, nnd Co.- a 
uist.inction necessary for the credit of .Messrs. 'I'angye,. 
:Messrs. Applcby, ~Ir. Clmeron, and other makers of 
donkey pumps-:-has often 1.bu.s stuck fast~ ~nd w.e a_re 
frequently hearmg of .fresh mst~nces ot Its fatlux e. 
vV c only reO'rct in I he mlcresl.s ol employers of sf.cnm 
power, and 

0

for 'the safety of all cngag d a.bout s.t.eam 
boilers, that those who have already been d1sappomtcd 
with this " excellent " and so shamclcssl.v bepulfed 
contrivat1ce do not care to have their nnmes publicly 
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disclosed. 1¥ ere there no hesitation upon this point~ 
we could at once give the names of. a good .numbc! o[ 
firms who have experienced great mconvemence from 
this dangerous apparatus, while some bave h~d ~o 
remove it altogether, as no doubt every user of 1t will 
be compelled to do in time. 

TURIGATION IN 8 [ND. 
IT is notorious tha~ the . engit.lCers of the ~ndian. 

Government do not., espcctally u1 the. formailon ~l 
works intended to increase the productwn of the ~o1l 
by means of irrigation, fol.low in the track of the natrvc 
hydraulic engineers of i o~·mcr years. ~carcely any­
tiling at the present day wtll go down w1th the ~uth_o­
rities except caunls, alt.hough we know that formerly 
many districts were, and some arc even 1~ow, watered 
from wells and tanks. 'l'hc former ot thcs~ arc, 
doubtless, t.he least expensive ~ode, where pracLICablc, 
of furnis!JinO' water to the soli; and canals are the 
most expen~ve, especially when heavy he.ad-works 
Lave to he constructed. ln Sind there 1s a vast 
amount of bidden wealth concealed beneath the sandy 
dry surface of her soil, ~nd it would appear tha.t by tuc 
application of a ccrta~n amount ot l~bour 11~ w~ll­
sinkinrr with the assistance of but httle SClentlfic 
knowl~dge, the presen~ arid plains mi~!l ~ be turn~d, as 
if by magic, into luxunant gardens. lhts w~s pomted 
out by .. Mr. J. W. Bn.rncs at t.l~e . last. m.ectm~ of. the 
British Association, when descr1.bmg h1~ mvest.lgatlons 
in Beloochistan and W estcrn Smd. 'I he subJeC~ has 
since been brought Lo our notice by a .parag.r~p~ m. an 
Indian contemporary ; and as the su.bJect ?f llTJgatwn 
throughout lndia is now un~er constderat10n, we can­
not do better than to refer 1t to our own pages. Mr. 
Barncs commenced his operations at a place about 
eiO'Itt miles north-east of Kurrachec, where, after some 
w~eks' labour, he succeeded in piercing the first water­
bearing stratum, whence the .wa~er ru~hed 11~ and 
overflowed the surface, "contmumg, w1thout mter­
,, mission," says the Ovrd rmrl Ji'rietul q( l udia, cc to 
cc the present time." Water was .obtamed at ?~her 
places in the ari~ country, and sprmgs were VISited 
which arc from stxty to three hundred feet ~bove. the 
valleys. 'l'he source originally, of course, rs d~r1v~d 
from' snow or ntin. The desorl: eountt·.r of Smd IS 
often spol en of us dcstitL~t.c of rain ; but the fall 
however averaO'es a.bout j1m. per annum. Between 
the east~rn borders of Persia and the western boundary 
of the Sind and Punjab valleys is a tract of co?-ntry 
330,000 square miles in extent, with a mountamous 
and humid area from 3000 ft. to 12,000 ft. above the 
sea level fron{ which a considerable subterraneous 
supply o{ water must be .derived. ?ranting an aver:a~e 
annual rftinfall of 3.75 m. over this area, and as 1t IS 

known that in every eot~ntry a portion of t.he rainfall, 
estimated at from one-thn·d to one-twelfth, 1s a?sorb~d 
by the permeable stra~a, a vas.t body of water Is. a':atl­
allle over the whole of the regton between the th1rtleth 
parallel of latitude and the IndiaD; Ocean. It it re­
corded by navigators that lar~e spnngs. of fresh water 
burst up through the. sea ~n the ne1~b bourh.ood of 
Cape Ormury, The to rmat10~ of tlus part 1s, un­
doubtedly tcrtiar.v. The th~Ol'ICS anu cust.oms of the 
native well-searcher~ nnd smkers of Ind1a are well 
worth st.ud.r, and in Sind W? now se~ tha~ a~ excel­
lent opportunity presc1;ts 1tself, wh1ch, It Is to be 
hoped, will no~ be. lost s1ght. of: ~n the presen~ gene­
ral movement m iavo ur of 1rngat10n, the proVlnce of 
1 ind has a ju~l. right to claim its s~are of .at~cnt~on 
and expenditure fr om the 11<'w1y formed nngatwn 
branch of the Public \Vorks Department. The subject 
has we are aware, already been referred to by the 
Dli:ector-Gcneral of 1 rrigation, and it is to be hoped, 
therel'ore that t he reclamation of the present sandy 
wastes of that province may not now be deferred till 

. t " " a more convcmen . season. 

O uR r,AST NEw KNrGnT.-l>rof~ssor Whcatstonc, UJ>On 
whom it is snicl tho Government 1s about to confer a t1 tlo, 
was appointed Professor or Expcrimento.l Philosophy at 
King's College London, in 1831·. H o was associate of the 
Ordnance HolrcL 'ommiLI cc• n t W oolwich during t he Crimcan 
war from 18155 to 1859, nnd n member of various other 
Go~crnmcnt C()mmissions. Ho bns roe('in!d the degrees of 
D.C.L. and LL. D. ii·om tho UnivC'rsities of Oxford ancl 
Oambriclgn, and is corresponding or honorary member of all 
the principal RC'icnWi~ aca~cmicR of Europr. Ho. is also a 
ChC'valicr of tho LC'g10n of llonow·, nnd hus recc1vccl Lwo 
gold medals grantee[ by her ~1njcsty and awm·dcd by the 
Hoyal oC'iety for nttninments in physical srience. H o in­
vented tho conccrtinn, the stereoscope, nnd tho solar clock. 
llo was th<' orig innto1· of thf" Rttbmnrino telt"grnph, and his 
l'f'srnrc·hl's in f'lrr t.rir il y c·ondnt('(l mninly to I he introduction 
ttncl drvclopmrnt of tl1e c•lecl.ric tr lt•g rnph iJ:t its pres.cnt pr~c­
ticnl form as employed in lh!s co~mtry. . ll1s latest mv~nt10n 
is ~n appnratw; for convoymg rnstruct10ns to th? cngmcors 
flllcl steersmen on bonwl lnrgo steam-vessels, which has re­
ceived tho favour·ablo considC'ralion of tho Admiralty. 
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PUBLISHER'S ANNOUNCEMENT. 

We publisl", this week, a two-page coloured lithograph 
of the imperial Saloon-Carriage on the St. Petersburg 
UJtd Moscow Railway. The plate is caref ully folded in 
ever!/ copy of ENGINEERING leavin.~ this office~· and 
1te1os-agents must be held responsible f or its delivery 
tcitl" the rest of the paper. J.Yo copies of the plate will 
be sold apart from tlte paper. 

A dtvertisements cannot be received for it~.Sertio"' in the cur-
1'ent ·week late-r than 6 P.M. on Tlvursday. The charge for 
adverti~ements is three shillings for the first fo-wr lim,es or 
under, and eightpencefor each additional line. 

The price of ENGINEERING to an111Ual subscribers, r e­
ceiving stcvrnped copies at places three miles away from the 
General P ost Office, is ll. 1s. Sd. If credit be given, the 
cltarge is 2s. 6d. extra, st,bscriptions being payable in 
advance. 

Cheques and montJ"y orders to be made payable only to Mr. 
Charles Gilbert. 

Office f or Publication, and .Adve1•tisements, No. 37, 
B edf ord-street, Strand, W.C. 

ENGINEERING is registered f or tran-smission abroad. 

In, answtn• to inquiries, we would state that ENGINEER­
I N G may be obtained i1~ Rlussia, by subscribing f or it at 
any of the P ost-offices i11- the Empire. The price is 10 silv61' 
1·oubles ptn• annum in St. P etersburg, and 12 silver roubles 
in other parts of Rlussia. 

MEETINGS NEXT WEEK. 
TirE INSTITUTION OF CIVIL ENGINEERS. - Tuesday, 

F ebruary 4, at 8 P.M. 1. "Floods in the N 61'budda Valley, 
wit/1- Beman·ks on M onsoon F loods in I ndia ger:erall1j." By 
M1·. A. C. Howden, .A.ssoc. I t/.St. C.E. 2. D~.ScusSton 1.1pon, 
" Frtshwater F loods of R ivers." 

SoCIETY OF ENGINEERS.-Monday, F ebruary 3, at 7i P .M. 
cc On the Surveys of Proposed Lines for a Ship Canal be­
tween the Atlantic and P acific Oceans." B y Dr. Culle1~. 

ENGINEERING. 
FRIDAY, JANUARY 31, 1868. 

RAIL-MAI{ING IN RUSSIA. 
FoR some years great efforts have been made by the 

imperial Government to provide the numerous rail­
w:-.ys constructing in Hussia with native-made rails. 
vVhilst the principal reason infiucncin~ the Govern­
ment is no doubt one of protection to "home trade," 
<lnd a giving way to the cry of "Protect our manu­
facturers," still, they have also another very valid 
cause, viz., the very bad quality of t.he rails supplied 
of late years, not only by the Belgian, but also by 
English makers. Some of the rails su ppJied by the 
best known makers in Wales have been the veriest 
rubbish makable. 'l'he price may be blamed, 7 t. 2s. 6d. 
per ton delivered at Cronstadt; but still it is no credit 
to our English name, and has led to a general cry of 
"No more English rails." 

'l'he Government have, during the last three years, 
made the most persistent efforts to establish rail mills 
in various parts of the country. For many years-say 
twenty-rails have been received from the Demidoff 
and Yakovleff works, in the Ural; but the quality was 
too good, the Siberian iron seemed too soft, or the 
manufacturers do not seem yet to have been able to 
manipulate it properly. The price the Siberian manu­
facturers obtained, 1.50 per pood ( = l3l. pet· ton at 
exchange of 33d.) for delivery at Moscow or some 
other point involving nine to twelve months in delivery 
from date of fabrication, was not relatively high. 

Two years since the Railway Department arranged 
with the Department of Mines tbat tbey should, at 
the Kama-Votkinski Works, commence rail-making. 
1'hese works draw their supplies of ore and wood fuel 
from their own neighbourhood, and have also large 
supplies of ore available from the Ural by water. Being 
on the Kama, a river which joins the Volga at Kazan, 
1 hey have water-communication direct with Nijni, 
Moscow, Petersburg, and other very important points. 
The rails produced are of very fair quality; the price 
or delivery at Moscow or other towns in water-com­
mnnicat ion is equal to 13/. per toe. At this price these 
works will in l uture supply the Grand Russian Rail­
way Company with all the rails required for the line 
from Moscow to Nijni-Novgorod-410 versts. 

The Department of Mines is now busily engaged 
preparing to make rails at a second works in quite 
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another direction . In the district of Baxmouth, in the 
government of Ekatcrinosla!f, not far from Taganrog 
and ~he Don district, not only has been found. t here 
good1ronstone, but also good fluxes, various descriptions 
of coals, other than anthracite, besides which wood is 
not dear. At present these works are only projected, 
although the blast-furnaces are built, nnd money has 
been voted for the erection, in the ensuing summer, of 
the works. Tbe same department have good mechani­
cal works at Lugan, not far from the proposed rail 
mill. Any railway from the Crimea to Kharkoff 
must go through this district., and in 1869-70 Kharkoff 
will be mo5t probably in railway communication with 
both Moscow and Odessa. It is also a project to go 
from Voronege to Taganrog, but this is not yet 
definite. It is said that Prince Koutcbobey is at this 
moment abroad, in London or Paris, with a view to 
form a company and take up this district as a private 
enterprise, which the Government rather favours. 
These works would supply the southern lines. 

The, so to speak, Midland lines will look for a 
supply to the works now being established by the 
Russian Vichsounsky Ironworks Company (Limited)­
a company now building at their principal works a rail 
mill, having last ,vear made with the Government a 
contract for the supply, during a series of years, of 
about 25,000 tons per annum. The price equals 
13/. per ton for delivery at, Moscow, or at other named 
points, costing about the same for delivery. It is said 
the company will commence making rails in J ulv of 
this year. The ore from which the iron is made at 
Vichson is of very various qualities, and will give the 
technical director, Mr. Mackenzie, every chance of 
producing a good rail; but all his energy, and all his 
economy in t.be production, coupled with the assist­
ance of Mr. Barry, the director in charge, will, we fear, 
not leave a profit for some time to the company. If 
it does, it will be most creditable to the parties con­
cerned ; for they have to obtain their ore by old 
methods, each man working in shallow P.its alone; 
their wood gets clearer every year, and, unhl the mode 
of delivery is improved, that will be a serious charge. 
When, hoflever, fully in work, they will produce 
600 tons, or thereabouts, per week. 

The lines having their termiui in St. Petersburg 
are to be supplied partly by Finland, and partly by 
works in the more immediate neighbourhood of the 
town. In Finland, the Government have made a 
contract with Mr. A. J. Pootecloff, the eminent 
metallurgist, for seven years, to deliver from 300,000 
to 400,000 poods per year, at 1.45 per pood-sav 
50,000 to 60,000 ton~, at 13/. per ton. The delivery 
commences in 1869, and the Government make large 
advances to put the works in a condition to supply 
the rails_ One curious. condition of this contract is, 
that the Government may demand to have, instead of 
iron rails, Bessemer steel or puddled steeL In the 
latter case Pootecloff agrees to supply puddled steel 
rails at 20l. per ton, guaranteed for twelve years, to 
be taken back at 9l. per ton. The price for Bessemer 
is left open, to a certain extent, because of the diffi­
culty of coming to an arrangement with :Messrs. 
Bessemer; the parties concerned not wishing, on an 
uncertainty, to be liable to large payments. 

A second contract, just made, provides for the re­
rolling of old rails at the St. Petersburg Iron­
wOt·ks; the old rails being taken at 3l. l5s. per ton, 
and new ones delivered at l3t. per ton. These rails 
are to have tops of puddled steel; the manufacture 
has already commenced, and during 1868 at least 
50,000 tons will be delivered. 

In addition, the Great Russian Railway Company are 
preparing their works at the Petersburg terminus for 
the rolling of rails, which they will do this year, most 
w·obably commencing by the re-rolling of old rails. 
rhey will probably, from June, do about 300 tons per 
week. 

In the event of the line from Moscow to St. Pet.ers­
burg being sold, it is fully understood that one of the 
chief conditions will be tlJat the purchasers sl1all make 
the rails for the remount of the road in Russia, or 
buy them from Russian manufacturers. Messrs. Winans 
have agreed to this clause. 

The Government are quite prepared to pay the high 
prices named in the foregoing, rather than import 
foreign rail~, and from, probably, a most erroneous 
view of the principles of Adam Smith, wbo is much 
read and prized by many Russians. 

In many concessions now being granted for rail­
ways, the Government reserves to tbemselves, for a 
certain time, the supply of the rails and also the roll­
ing stock. No definite arrangements have as yet been 
made with respect to locomotives-the railway depart­
ment being seemingly afraid to grasp it with sufficient 
energy- possibly because the right men do not come 
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forward: all their offers as yet have been too small to 
warrant anv one in establishing a shop for building 
locomotives~ 

Railway carriages - say ba~gage-cars, trucks, cattle- . 
cars, goods-wagons-are bemg produced in Moscow, 
at the works of Mr. R. 0 . Williams, an American gen­
tleman, at the rate of about 1000 per year. Besides 
this large factory, there are now in existence that of 
Colonel Strun, at Kolomna, on the Riazan line ; at 
Riazan, that of the Kosloff and Riazan Company ; 
and at Moscow, that of the ~ioscow and Riazan line. 
At J ula the southern line will have large shops for 
repairs and car-building. 

In several late concessions the Government has in­
serted a clause that the cars must alL be made in 
Russia. 'l'he cost of cars may be in Moscow, as com­
pared with that from abroad, about equal; so that 
further off competition with abroad ceases. In St. 
Petersburg, the nearness of access has not as yet made 
it possible to build at the price of importation. 

St. Petersburg, January 15, 1868. H. B. F. 

BOILER-FEEDERS. 
IT would hardly require a nice experiment to prove 

that the muscular force expended in eating and drink­
ing bears but a very small proportion to that which 
the human frame is capable of otherwise exerting. A 
physical analogy may possibly be acknowledged here, 
when we say that the resistance opposed to the en­
trance of the feed-water into a steam boiler, the re­
sistance being measured in foot-pounds and at the 
:point where the delivery-pipe joins the boiler, amounts 
m many cases to hardly the one-thousandth part of 
the power which the steam generated in the boiler is 
capable of exerting. Thus a boiler worked at 30 lb. 
steam, and supplied with 40 cubic feet of water per 
hour, suffices for an engine working (with a fair rate 
of economy) to one hundred indicated horse power. 
Yet the resistance opposed to the entrance of 40 cubic 
feet of water per hour, or ! cubic feet per minute, 
against a pressure of 30 lb. per square inch would re­
quire but .0875 horse power to overcome it., this being 
less than the one-thousandth part of the useful power 
of the boiler, and corresponding to the consumption 
of about one-third of a pound of coal only per hour. 
As the pressure in the boiler is increased, so, of course, 
must be the power required to inject the feed-water; 
but even with a locomotive boiler worked at 1~0 lb. 
and evaporating 160 cubic feet of water per hour, but 
1.4, or less than 1-i horse power, would be re­
quired; and if the engine was running 30 miles an 
hour, this would correspond to a consumption of about 
tth lb., or, say, 2! oz. of coal per mile. 

Over and beyond the resistance opposed to the mere 
entrance of the feed-water within the boiler-a resist­
ance which is calculable in the same manner as if the 
infl.owing current were a solid bar of melal of the same 
sectional area, and thrust in with the same velocity­
there are additional resistances which occur within the 
forcing-pump, injector, or whatever apparatus may be 
employed to feed the boiler. In no other case are 
these additional resistances and the consequent loss so 
great as with quick-working pumps, especially of the 
class commonly kuown as donkey-pumps. In many of 
these less than half a pint of water is taken up at a 
stroke, and the water is clmrned into lhe boiler at the 
rate of from lOO to 200 strokes per minute. The 
direction of the water within the pump is thus changed 
three, five, or seven times a second, in addition 
to the work of opening the valves with the same fre­
quency. The pump-barrel, too, seldom if ever com­
pletely 6.lls with water in sucking, and there is thus a 
blow of the ram, at every stroke, upon the water. 
Every mechanical engineer will understand how in­
evitably a loss of power must result from this cause 
In one of the most objectionable forms of donkey: 
pumps yet presented t.o the public-that made by 
.Messrs. Brown, Wilson, and Co.- the pump-barrel 
does no~ fill, at each stroke, by from one-sixth to one­
fifth of 1ts full capacity, even when working at moderate 
s~eed~, sa.v 140 revolutions per minute. :Mr. Anderson, 
ot Enth, has made a carelul series of trials of this 
pump o_f the following ~izes, viz., 4 in. steam-cylinder 
and 2t m. pump-ram, w1th a stroke for both of 3;i in. 
The water space or contents opened in the pu"mp­
barrel at each up stroke is thus 14.91 cubic inches. 
In a trial of 28 minutes 10 seconds, the pump making 
an average of 143! revolutions per minute, giving a 
total number of 4049 revolutions, 1740 lb., or 174 
gallons, of water were pumped. The quantity required 
to fill the pump during the same time would be 
14.91 x4049 

27
.
7123 

=2178lb., or nearly 218 gallons, thus 

showing that the pump filled but for 3 in . of eYery 
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3~ in. stroke, leaving the ram to move ~in. through 
broken water. At a higher speed the result would 
necessarily have been worse. 

I t is because of these sources of loss, and from the 
great frictional resistances of donkey-pumps, that they 
require such an excessive amount of steam to work 
them, an amount indicated by tbc very proportions 
~iven to the steam-piston and pump-ram. 'l'hus the 
former is from three to four times the area of the latter, 
although the pressure per square inch, irrespective of 
all resistances apart from that opposed to the mere 
entrance of the wate1' into the boiler, may be the same 
on both, as both communicate with the same boiler, 
and the steam to the donkey is not always throttled. 
Even for the up stroke or sucking-stroke of the ram 
an annular steam-piston area from two to three times 
greater than its own, is provided, so that the whole 
expenditure of steam may be from .five to seven times 
greater than is represented by the useful work done. 
We have shown, in another article, how well this 
general view of the wastefulness of donkey-pumps is 
confirmed by Mr. Anderson's experiments, in which one 
of Brown, vVilson, and Co.'s pumps forced in but 
61.34lb. of water against a pressure of 58 lb. per square 
inch, for every pound, in actual weight, of steam used, 
a result which amounts to a consumption of 35 lb. of 
coal per horse power of effective work done per hour 
- assuming, as we do, that one pound of coal produced 
seven pounds of steam. 

It is true that the exhaust steam of this wasteful 
instrument may be t urned into the feed-water, and 
thus be virt ually restored to the boiler, but with non­
condensing engines the feed-water is better heated by 
the exhaust steam from the main engine. The water 
may thus be heated at once to 212degrees,or as hot as it 
can be pumped. I n this case seven-eighths of all the 
steam worked in the donkey-pump would be lost, 
having done no useful work. With a condensing 
engine, too, nothing practically would be gained by 
throwing the exhaust steam from the donkey into the 
water flowing from the hot well, inasmuch as not the 
one-t wentieth part of that water is again taken into 
the boiler. To derive any advantage from the waste 
steam from the donkey, even in a condensing engine, 
a. separate feed-water heater would be necessary, and 
this, of course, adds to the cost. 

The mode of action of Giffard's injector is that 
which is calculated to feed the water into the boiler 
with the least loss of power. The fact that the water 
is moved in a continuous stream, instead of being 
changed in direction from three to seven times a 
second, and churned by rapid blows, constitutes an 
obvious advantage over any form of quick-working 
pumping apparatus. Of the further advantage pos­
sessed by t he injector in having no moving parts we 
need say nothing, as it is sufficiently plain to all. At 
first sight, too, it would appear to _wo~·k without any 
loss of steam whatever, smce this IS wholly con­
densed in the entering feed-water, which is by 
so much warmed. There must be, however, a further 
condensation than that due merely to the mixing of 
t he steam with the water, viz., the condensation due 
to the work actually done in forcing in the water, in­
cluding the overcoming of its frictional resistance in 
t he passages of the apparatu~ . The . work ~one, ex­
clusive of the last-named resista.nce, IS read1ly calcu­
lable; and in low-pressure boilers it may, as we have 
seen form less than the one-thousandth part of the 
work done by the engine which the boiler supplie~. 
The frictional resistance in the contracted passages Is 
not so readily calculable, but it may be readily shown 
to be comparatively moderate in amount. In steam 
fire-enaines the velocity of the escaping jet is often 
as mu~h as lOO ft. per second, while in Gi.ffard's in­
jector, when forcing against a boiler pressure of 120 lb., 
equal to a column of water 276 ft. high, the greatest 
velocity required to generate a force sufficient to ove~·­
come this head is but about 134ft. per second. Thts 
is known also, by the rate of delivery and size of 
nozzle, to be about the actual velocity in an injector 
working against 120 lb. pressure. Now we know 
that the pressure requisite in the air-vessel of a 
steam fire-engine to eject water through an 
orifice, irrespective of any frictional resistance, 
must be for a velocity of lOO ft. per second 
at least 68lb. per square inch, inasmuch as this 
is the pressure of a column of water of the 
height (156 ft.) requisite to generate that velocity. 
Now the actual pressure within the air-vessel, when 
working at t ltc velocity of delivery often attained by 
steam fire-engines, is commonly from 00 lb. to 110 lb., 
or but one-half greater than ~hnt t~eoretically due to 
generating so high a rate of veloc1ty, even when all 
sources of loss are disregarded. The power expended 

ENGINEERING. 

varies as the pressure gencratiug a given velocity, i_n­
cluding all resistances in the channel ~etwoen the au·­
vcssel and the nozzle of the branch-pipe. In general 
terms, the fact must be the same in the nozzle of the 
injector. The additional steam due to overcoming the 
friction could hardly, from the closely analogous 
evidence thus afl'ordea, exceed that theoretically re­
quired to deliver the water at the point where it enters 
the boiler, as already calculated. Even were the loss 
by friction thus as great as the whole of the useful 
work done, the injector would still have an advantage 
of about four to one, or would, in other words, con­
sume in total work but one-fourth as much steam as 
the donkey pump already noticed. We are not, of 
course, speaking of ste~m co:1d~nsed by mere mixture 
with the feed-water; for tins Is all returned to the 
boiler, but of the fur ther condensation of steam in 
doing work, and which is thus, so to speak, dynami­
cally condensed, and which represents the real steam 
expenditure of the instrument. 

There are two experiments which those concerned 
in introducing the injector should make, and the 
result.s of which they should give to the public. 
Both are cxcecdingl_y simple, and they would. settle 
points which now form the subject of some d1spute. 
'The first is to ascer tain the frict10nal resistance to the 
moving column in the injector. This trial would be 
the easiest possible. No steam would be el!lployed 
to work the injector, but, instead, a strong air-vessel 
would be fitted to the inlet water-pipe, and a jet of 
water be driven through the injector by means of a 
force-pump worked to a suffieient pressure: As S?On 
as the jet, forced by means of a pump workmg agamst 
a high pressure iu the air-vessel, once entered the 
boiler, a comparison of the pressures, as shown by 
steam-crauges on the air-vessel and in the boiler, would 
at one~ show the relative frictional resistance in the 
injector. If the injector were the wasteful cont~ivance 
which Brown, vVilson and Co.'s pump unquestwnably 
is, the gauge on the air-vessel should ~how a pres­
sure from seven to eight or even ten tlrnes greater 
than that in the boiler, or, say, from 840 lb. to 1200 lb. 
per square inch where the boiler pressure. was 120 1~. 
Our own opinion of the actu_ally necessary pressur_e I_u 
the air-vessel would be that 1t would not exceed, 1f It 
reached, 240 lb., in which case the jet would be in­
jected into t he boiler, and that with but about one­
fourth the power required to work the famous " don­
key injector." vVere there no frict~onal resistances, 
an air pressure of 240 lb. per square mch, correspond­
me- to a head of water of 552ft., would give an efRuent 
velocity of about 188 ft. per second, which would, of 
course, be far more than would be necessary to force 
the water into a boiler against a pressure of 120 lb. 
In any case, the proportion of useless work to the 
useful work done would be as the excess of pressure 
in the air-vessel compared with the boiler pressure. 

The next experiment should be that of applying the 
injector to draw from a measuring tank a given quan­
of water of known temperature, and to exactly mea. 
sure in a receiving vessel, under a fixed atmospl~eric 
pressure, tbe quautity and temperature of the water 
so received. The difference in quantity between the 
water drawn up and the water delivered would repre­
sent the steam condensed in the process, and from the 
difference in the temperatnre of the water drawn and 
the water delivered an estimate could at once be made 
of the loss of heat in useful and useless work. In the 
discussion upon his paper on injectors, read at the 
Society of Engineers, Mr. Olrick quoted an experiment 
by M. Villiers, of St. Etienne, in France, the alleged 
result of which appears to be too good to be true. 
1\IL Villiers drew 1700 lb. of water at 70v. from a 
measuring tank, aud delivered it by means of the in­
jector into an empty boiler loaded with atmospheric 
pressure to 60 lb., the steam pressure acting upon the 
injector being also 60 lb. The water received in the 
boiler was l 807lb., showiug that 107lb. of steam had 
been condensed. Its temperature was 140°, so that 
there were originally l700x70==ll9,000 pouud-de­
grees in the feed-water, and 1807 x l 40==252,980 
pound-degrees in t he water delivered, the difference 
being 133,980 pound-degrees. Now this, divided by 
107 lb., the steam which only could have produced 
the change in quantity and temperature, would give 
1252° for each pound of steam, which is even more 
tllan it could have given out, inasmuch as steam of 
60 lb. pressure has but 1175° of sensible and latent 
heat, and in cooling down to 140° could give off but 
1035°. Thjs at least is the only way in which esta­
blished data euablc us to deal with the quest ion. If 
the experiment of M. Villiers can be repeated in this 
county with the same results-and the experiment is 
very easily made- we shall hear no more of loss of 
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effect in the injector, nor see monstrously wasteful 
and unquestiouably dangerous patterns of donkey­
pumps persistently puffed in the newspapers. 

COMPO.UND INTEREST. 
TIIE subject of railway expenditure, involving the 

wide question of rail vvay economy, is intimately depen­
dent upon questions of compound interest; yet while 
this is well known to railway men, tbey sometimes 
apply the calculation of compound interest in the 
wrong place, and so as to cause a positive loss to 
the property under their care. It is now practi­
cally established as a fact, that one quality of a 
certain class of rail way material, although twice as 
costly at the outset as another, is six. times as 
durable. Hence, one would naturally suppose, the 
clearer material would be much the cheaper in the end. 
But by calculating the compound interest upon the 
increased cost, and supposing the material to last for, 
say, fifty years, or even. for ever, if that were possible, 
certain rail way men succeed in satisfying themselves 
that the final cost of the better material becomes so 
great as to outweigh all its other advantages. The 
fact is, however, that no question of compound 
interest really enters into the matter at all. 
Railway companies do not borrow money at compound 
interest, but at simple interest; and the payment 
also of dividends t.o shareholders is, so far as its rela­
tion to capital is concerned, precisely the same as the 
payment of · simple interest upon debentures . It is 
easy to say that if such or suclt a sum were funded 
at compound interest for so many years it would pro­
duce so much, but neither railway dividends nor in­
terest payments a/re so funded. Whatever the indi­
vidual shareholder might do with his dividends, these, 
so far as the company is concerned, form a yearly 
(although variable) rate upon capital, and twenty 
years' successive dividends of, say, 5l. each per 
share amount to lOOt., and io no more. In a 
case which was assumed in our leading article 
last week, a ton of material costing l4l. was 
estimated to last forty-eight years, where a ton 
of a different and inferior material for the same 
purpose cost 7l., and lasted but eight years. The 
superior material bears a yearly interest charge, at 
5 per cent., of 7s. more than that upon the inferior 
material, and this amounts, in forty-eight years, to 
l 6Z. l6s., and to no more, although were the same 
excess of cost (7l.) funded at compound interest, it 
would make a very much larger return. In one case 
a total, of principal and interest, of 47Z. 12s. lasts for 
fort,y-eight years, being less than a pound a year, while 
in the other a total of 9l. l6s. lasts for eight years, 
being 24s. 6cl. a year, besides an average annual charge 
of 2s. a year for " rela_y ing " at ihe end of every eigllt 
years. 

vVhen, 1however, a railway company establishes a 
specific fund for renewals, this may be, and commonly 
is, invested at compound interest. In this case, if a 
ton of new steel rails cost 7 t., in a.ddition to a ton 
of old steel of the same value, 8!d. added yearly to 
a fund at 5 per cent. compound interest wilL return 
7l. in fort.v-eight years, whereas it would require 7s. 
yearly for eight years to return 3l.10s.-the_ difference 
m pnce between a ton of new and old u·on rails. 
If, however, a railway company chose to fund 
the original difference in cost, say 7 t., at compound 
interest, they would have either to borrow the 
money at, say, 5 per cent., and thus pay an 
annual charge of 7s., or, which comes to the same 
thing, withhold that amount from dividends. At the 
end of eight years, 2l. 16s. would thus have been paid 
in simple interest or withdrawn from dividends, and 
then, also, 3l. lOs. would be required for renewing, and 
l5s. relaying, making 7l. l s. in all, while the anginal 
fund accumulated at compound interest would am'ount 
to lOt. 7s., leaving but 3l. 6s., or less tban one-half that 
originally put aside, to be put at interest for the 
second period of eight years. It is evident that suclt 
a fund, thus subject to periodical and heavy drains 
would soon be exhausted- long before the steel rails 
would require renewal. 

. '!'hat ou~· o_01:r~spondent~ F. F.-who will be recog 
msed by his Imtials as bemg one o( our leading per­
~11an~nt way en~ineers-~as fallen into a g~·ave _error 
m hls mode of calculatmg the cost of ra1ls will be 
evident. by reference to his own table. In this be 
gives the cost of iron rails up to the end of the first 
period ,of ~iguL years as llt. l6s. 5d., and up to t he 
cnJ ol SL\.Lecn years a::; 24l. ls. GJ., ancl so on. 
'l'aking out from the table the costs of the rails 
during the successive periods of eight years, we thus 
have: 
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£ s. d. 
During 1st period of eight yea1·s ... 11 16 5 

, 2nd , , ... 12 5 1 
, 3rd , , • • • 18 1 6 
" 4th " " . .. 26 13 2 
, 5th " " • . . 39 6 5 
" 6th '' " .. . 57 19 7 

-so that, supposing F. F .'s calculation to be correct, 
during the sixth period of eight years the rails would 
have cost about five times as much as during the first. 
eight years, although the same amount 'of work would 
have been got out of the rails, and they would have 
cost the same price per ton. 

To CORRESPONDENTS.- Owing to the pressure on OUl' 
space, we are compelled to leave over, until next week, a 
number of letters which are in type. 

THE PERKIOMEN RAILWaY BRIDGE.-1'hs P erkiomenRail­
road bridge across the chuy~l has.been contracted for by 
A. B. Burton and Co., of Philadelphia. The structure will 
consist, of three spans· of 170ft., and one span of 125 ft. ; total 
length, G35 ft. Tue bridge is to be built on the plan known 
in America as the " isometrical truss." 

TRIAL OF A 10 IN. llMOUR-PW.TE.-A fair honest fight 
between armour-plating and guns took place on Tuesday, 
on board the Thunderer target-ship, in Porchester Creek , in 
the upper water s of Portsmouth harbour. The plate was 
from the rolling mills of 1\'lessrs. ,John Bro,v:n and Co., Atlas 
Steel and Iron Vvorks, ' heffield, and was no less than 10 in. 
in thickness, by 15ft. in length and 3ft. 9 in. in breadth. 
It was selected as a cc t est " plaLo from a score of plates 
manufactured by Messrs. Brown. for the central broadside 
armour of the turret-ship :Monarch, 5100 t ons, 1100 horse 
power , building at Chatham. The pln.te was bolted on to a. 
wooden backing of upwards of 4ft. in thickness, supported 
by iron and oaken beam struts of immense strength . The 
gun was the ordinary t est gun-95 cwt. 68 smooth-bore, but 
on this occasion fired "rith 16lb. in lieu of the ordinary 13 lb. 
of powder. The distance between the muzzle of the gun 
and the face of the armow·-plate was 25ft. Nine shots were 
fired, and all struck the plate within a square space of 34 in. 
The greatest indentation made was only 1.7 in., and the 
least 1.6 in.: no cracks, surface or otherwise. The trial, in­
deed, gave the p late an extraordina1·y degree of credit. It 
was the first 10 in. plate tried on board the Thundercr ; but, 
in comparison ""':ith a se1i.es of 8 in. and 9 in. plates pJ.·eviously 
tested on board, its resis ting powers to: the impact of shot 
was very much in excess of what was simply duo to its ex­
ceptional thickness. The plate is now being taken down 
from its bncking on board the Thunclercr , and will be S<'nt 
round to Shoeburyncss, where it will be fw· ther exp <'rimcnt­
ally tested 'vith the 10 in. riJlcd g un and rnaa:in~um charge of 
powder. 

PUBLIC WoRKS IN IT.ur.- Public works are dragging 
on slowly in Italy, and trade YCry bad, as the premium on 
gold is 14 to 15 per cent. There arc various railway schem es 
on the boarcls, but all waiting for money. On the Ligurian 
line the P orto V ado tunnel, 1200 metres in length, is nearly 
finished , as is also the section of r ailway between V ado and 
Spotorno. The works ()fthe Piazza del Duomo, in Milan, which 
haYe been suspended dm·in~ the winter, are shortly to be 
r e umed, the City of Milan Impro\em ents Company 
(Limited) having effectecl a loan of 3,000,000 francs wi~h a 
bank there. A project for a canal for the ilTi~ation of L om­
bardy, to be derived from the L ake Magg1ore, has been 
brought for,Ya.rcl by ignor Tatti. A scheme for the w~ter 
s upply of Vem cc, the water to be brought from the ri\er 
'ile near Trcviso, is soon likely to be commenced. The 

-works of the Spczzia ttmncl aro likely soon to bo resumed. 
1'his t,unnel is about 3600 metres in length.-From Oltr own 
Cor-resp ondmt. 

R .ULW!.Y TRAINs.-In 1866 the distance run by railway 
trains in England and Wales attained the astonishing aggre­
gate of 117,:313,151· miles, or 22,000,000 miles more than the 
distance separating the earth from the sun. The distance 
tra~ersed by Scotch railway trains in 1866 was 17,680,579 
miles; and by Irish railway trains 7,814,120 miles. The 
aggregate distance run by railway trains in Great, Britain 
and Ireland in 1866 was thus 142,807,853 miles, as compared 
with 139,527,127 miles in 1865, showing an increase in 1866 
of 3,2 0,726 miles. To the total of 142,807,853 miles set 
down for 186G passenger trains contributed 73,383,356 miles, 
and goods trains 69,424,497 miles, showing an increase in 
1866, as compared ·with 1865, of 2,176,538 miles in the dis­
tance run by passenger trains, and of 1,104,188 miles in the 
distance nrn by goods trains. 

TuE CoTTON TRADE.-Tho average deliveries of cotton 
from Liverpool to t,he t rade thus far, this year, have been no 
less than 68,050 bales per week , as compared with 33,'100 
bales in the corresponding period of 1867 and 36,700 bales 
in the corresponding period of 186G. 1'he average weekly 
consump tion of cotton in the United Kingdom, in 1867, was 
49,090 bales, as compared with 46,850 bales in 1866. 'l'he 
trade has thus been g radually extending its operations during 
the last twelve months. 

ANOTim.R. ST.E.AM LINE.-The B elgian Government has 
just concluded, for a period of t en years, n. contract with an 
English company for tho cstablishmcn~ of a servic<' of 
steamers every month between Ostcncl and Brazil. The 
directors of the enl<'rprise are Messrs. TaiL and Co., who have 
recently established a monthly service of steamers between 
London and Brazil. 'l'ho concern will be known as the 
L ondon, Belgian, Urazilian, and Rio J aneil:o Steamboat 
Company; and four ships, of from 1600 to 1800 tons each, 
'vill be put upon the line, viz., the City of J ,]merick, the City 
of Buenos Ayres, the City of Brussels, and the City of Rio 
J aneiro. The contract which has been just concluded with 
Belgium takes effect in :1\farch. The company's ships will 
1·un from L ondon to Oslcnd, and then vid 17a]mouth to 
l3razil. 

ENGINEERING. 

NAPIER v. POOLEY. 
To THE EDITOR OF ENGINEERING. 

SIR,-I must trouble you with a few remarks on the ac­
co~t of the caso N~pior v. P oolcy in yom·last week's issue. 

First as to the he1ght of the water in the boiler, and the 
length of the re~urn pipe from the anti-primer . You say 
that Ml·. Gray ch scoverod that when the water was half-glass, 
the bottom of the return pipe was half an inch above the 
water level, and t he latter was i in. above the top of t he 
tubes; and I don' t dispute this statement, but I reply that 
when I first saw the boiler I learned from the engine-driver 
that the usual practice was to keep the 'vatcr n ear the top of 
the glass, and l afterwar rls saw 1or myself tha,t it was oftener 
a good deal above the top of the g lass than below i t, and on 
the first day that Messrs. K ennedy, King, and H odkinson 
were present, I believe the water was at least 2 in. above t he 
top of the glass, and within 7 in. of the crown of the boiler, 
for the u pper cock of the gau~e-glass gave quite solid water 
when full open; on seeing whlCh Mr. H odkinson, not know­
ing, as I did, that it was of frequent occunence, spoke to the 
engine-ch·iver and to one of the Messrs. P ooley a~ainst it, on 
the ground that it was not giving the anti-prnner a fair 
chance ; this did not elic1t any hint that the object of keep­
ing the water so high had any reference to the anti-primer. 
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1 RAILS, CHAIRS, AND THEIR FASTENINGS. 
To THE EDITOR OF ENGINEERING. 

SI.a,-1 was interested (on perusing my last week's EN­
GINEERING) to find you had a correspondent offering such 
sound and practical remarks in r eference to r ails, chail·s, and 
their fastenjngs. I t is, in my estimation, as important to 
ask tho question, What is the best m ethod to be adopted for 
fastening chairs ? as to ask, Whether is steel or u·on best 
adapted for rails? I do think, with cc Old ?latclayer," there 
has been no improvement offer ed as yet for secw·ing chairs. 
I havo frequently noticed the twisted spike or pin has 
started, and I fancy tho cc twist" has little if any hold, and, 
if held in an inverted position, presents tho form of a piece 
of square bar, and can really have little or no hold, as it is 
merely dri;ven, into the wood sleepers; and the yielding 
tendency of sleeper and earth, when t he wei~ht of each 
succeeding carriage is passing over it, cc rocks" 1t loose, and 

' 
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Again, you say that one reason tha t actuated Messrs. 
P oolcy in refusing to pay us was that they considered that raises it "p~·tly" out of its presumed secure and resting 
the apparatus, as applied, had increased the pli.ming ; but place ; and 1f the purchase was increased it would be 
the above took p lace on the 17th of D ecember, after the " wholly" _lifted ~ut. Damp~ess cau.ses the -v:ood to expand, 
ttnti-primC>r had been twelve weeks in use, and we had not but there 1s nothing on a twtstcd pin to enable the swelling 
then received, nm: <litl we, till the second day of the trial, of the \~ood to !5~·asp. It ou~ht, therefore, to be narrowly 
r eceive, any intimation tLat the so-callecl priming was sup- looked mto. If 1t wore poss1ble to get a thread twisted 
posecl to have been increased; for tho fact is, as MJ.·. Gray round or raised on a bolt or pin like a joiner 's ordinary 
allows, that i t wns an idea of his afLer the anti-primer had screw-thread, only at wider spaces apart, I am of opinion 
been disconnected (in Christmas week, 1 believe), and the an improvement is t hen arrived at, as they could either 
notion was inferred ii·om his having collccl ctl from the end ~e driven or screwed in. The woocl would expand while r e­
of the stea.m -pipc next the cylinder 10 lb. per hour while the j ceiving it, and moisture would cause the body of wood be­
anti-primer was at work, and only 5lb. (4lb. according to t,ween each thread also to swell, whereby it would be sw·e to 
M1·. Chater ) from the same place after disconnecting it. Now I grasp more firmly, and make it more secure. Supposing 
a strong effort was made by the defendants' counsel to make I they then sta rt, one tu.rn with a screw-key would tighten 
it appear that I had examined the boiler ancl engine before them-an improvement over t he other s, I think. 
applying the apparatus with the view of seeing what there Hopin~ you will give this insertion in yam· next issue, I 
was to cw·e, and that it was applied mainly, if not alto- am yom· humble Subscriber, R usTIC. 
g cther, to cure evils which I myself saw; but M:r. Gray' s 
experiments and deductions r educe the CUI'able evil to some 
portion of 6 lb. per hour, and accord.ine to the salt experi­
ment m entioned in yow· second and Iast paraa-raph, and 
which, iL must be recollected, was not tli.ed till after cliscon­
necting the anti-primer, three-fow·ths, at least, of this 5lb. 
was condensed steam, len.ving at the most 11-lb. per how·, or 
an. o1.tnce ever!/ tlweemin-,u,tes of um·apora tcd water escaping 
with the steam, and which I think might very probably 
have passed up in the shape of spray when the passas-e was 
direct, though at the Lime there was strictly no pruning . 
Of course, if this were gold-dust jt would be worth collect­
ing ; but is it conceivable t hat I applied a pipe 9 in. dia­
meter to allow an ounce every three minuLes to flow back to 
the boiler? F or, according to .l\ [r. Gray, all the r es t of the 
ni ue or eleven g allons per hour was probably condensed 
steam. But, even if I had mistaken the whole of the cloven 
~allons per hour for priming, should I be fit to be at large 
1f I were to be at considerable trouble and expense fitting a. 
Din. pipe in ,~ confined space for the l?assagc ofless than 2lb. 
of w:1tcr per minute, when an inch p1pe would have done ten 
times the r equired work ? The reason I tdid put in a 
9 in. pipe was that with a boiler of nearly the same power, 
but with 12 in. to 15 in, of steam room, I had frequently 
found a pipe equal in section to a 7t in. pipe not large 
enough for taking away the priming water separated fi.·om 
the steam by my arrangement. 

Of com·se we should ha-.e carried the return pipe lower, 
if we could have done so without blocking up the end by 
being t oo close to the tubes ; but it will be seen, from what I 
have said, that there was not the least occasion to alter the 
usual level of ihc water. 

One word as to the t rial. You say that 1\!fr. Gray was 
stopped by ow· counsel from giving evidence of the shortness 
of the r eturn pipe. But that was only in his cross-exa,mina­
tion; our counsel had no power whatever to pre,·ent that 
evidence being given by 1\{r. Gray on his examination in 
chief, and if the defendants neglected to get a barrister suffi­
ciently of an engineer to understand the case, whose fault 
was that ? B oth of ours, after a short consultation, under­
stootl the case, at least, as well as the m aj ority of.' engineers, 
and I maintain, without fear of con t1·adiction, that neither of 
them asked a foolishquestion, either in consultation or in com·t. 

In conclusion, allow me to say that I think it would have 
been much wiser on the part of the defendants if they had 
acceded to otu· r eitera ted r eq ucst, backed in court by the 
urgent appeal of the judge and jw·y, to allow the case to be 
r eferred to some unbiassed practical engineer, when each 
party could have s uggested experiments tor the elucidation 
of the question. 

Apologi ing for troubling you with so long a letter _on an 
article which, on the whole, l feel obliged to you for Insert ­
ing, as, with the few correction~ _her ein, it _completely ~sta­
blishes the correctness of the clec1S10n of the Jury; but think­
ing I am entitled to have these correction s made, 

I am, :::>ir, 
Birkcnhcad, .Jan. 28, 1868. R. D . NaPIER. 
[A "separator" id<.>ntical in principle with ;MJ·. ~a pier 's 

has lon g been applied by .M1·: P~nn to Lhe larg~r mru.·~e e~­
gines made by him, and n. sunilru.· a pparattts 1s apphed, m 
an excellent .form, to tho boilers at the Lambeth and Chelsea 
\ V a Lcrworks .- En. E. J. 

=================:.:::::====== 
CoAL IN C.HlNA.- There has been somr discussion of late 

at ~hanghai wit,h reference to v~st coal be~;rings which arc 
said to exist in the sout,l.lern provmces of hina. The extent 
of these bearings is estimated at no less than 87,000 squru.·e 
miles. A confirmation of these calculations, even to a mode­
rate extent, would completely change the character of iha 
Celestial Empire. At present coal does not cost much less 
than 31. per ton at H ong-Kollg or Shanghai. 

COALS ON TnE p ACIFIC CoaST OF AMERICA.-Coa.l exists 
a t various localities along the P acific coast from R ussian 
America to Patagonia, and is now mined to a limited extent. 
But all Lhcse coals are of later date than the t rue cru.·boniferous, 
and appem: to bo the production of periods from the jurassic 
to the tertiary. They are of all grades of the bituminous 
class, from the minc>ral pitch, or asphaltum, to anthracite. 
~ut, under presen t circumstances, t hese deposits of coal are 
m Yalua.blo to the commerce of the l>acific. 

'l'llli 3FT. GIN. G.AUOE IN AMERICA.-The Montreal Trade 
B.eview says that two railroads, the Toronto, Grey and Bruce 
and the 1'oronto and Nipissing, are to be unde~·taken next 
season, both on the narrow-gauge system-3ft. 6 in. 

Co.AL FROM EAST SlDE.llTA.- A cru·go of about 220 tons of 
Saghalien coal has been imported into the San Francisco 
market by Freeman, Smith, and Co., f rom the island of 
Saghalicn, E ast Siberia. It has been practically tried by some 
princ~pal bl~ksmitb.s and founch'y-men, ~nd proved to be of 
~uper10r quality? bo~h for steam and forgmg purposes, and it 
1s thought that 1t will become a r egular and valuable article 
of importation, as its high cooking qualities, freedom from 
sulphw·, and natw·c of the ashes (its forming no slag), speak 
strongly in its favoux. \ V" e subjoin an analysis made by the 
Pacific ~hemical Works. Specific gravity, 1.288; volatile 
combustible matter, 35.70; fixed carbon, 56.45; moistw·e, 
1.8 ; ear thy matter, 6.05; gas evolved by 10 lb. avoil·dupois ; 
coal, 32 cubic feet. 

A llion-LEVEL GoLD Mrn.-A gold mine in the deep 
val~cy ?f the Alps, near Salzberg, is the highest in Eru·ope 
which lS now worked. There are two tunnels near this mine 
entirely surrounded by glacier ice. The miners of this 
region undergo great hardships from exposw·e and avalanches. 
It_ is _stated b.y on~ auth?rity that there is a locality deep 
w1~h.i.n: one of the tron mmes of Dannemora, where the mass 
of1ce 1s one hunch·ed and t wenty ynrds t hick. 

A RAILWAY TUNNEL IN ALGERI.A.-The railway tunnel 
a t Constantia, in Algc1·ia, is finished. It is nearly 3000 ft. 
long. 

WELL-DORING IN ITA.LY.-The Italian Government has 
lately granted three privileges for boring wells on the terri­
tories of Fa.r·nuoYo, Ta1·o, and Medesano. Two of them have 
been given to American capitalists. 

STREET BRIDGES FOR FooT-PASSENGERs.-W e learn that 
the authorities of Paris have accepted a tender for the con­
struction of an experimental iron bridge for foot-passengers 
for the junction of fow· streets. This experiment is not new, 
as is well known. The bridge over Broadway, in N ew York, 
has been completed for some time, but is not in very general 
use on acco"":Ut of th~ !abom· and time expende~ in ascending 
and descending. V1s1tors may, however, obtam a magnifi­
cent view of t,he str eet from this elcvation.-Jom·nal of the 
F ranklin, Institute. 

ENGINE-DRIVERs IN I NDIA.- The Friend of India says 
that, owing to t he heat, half the engine-drivers on the East 
Jndia Railway are sick. " The other day," it adds, " a train 
was stopped at H ooghly with the stoker dead and the cb:iver 
dying. 

T.llE NEw YoRK ELEV.AT.I.m 1-taiLWAx.-The first half­
mile of the experimental clcvaLcd raihoad in Grcenwich­
street is fast approaching completion. I ts constt·uctors seem 
confident that the line, when finished, will be accepted, and 
its continuation to t he Central Park authorised. I t is stated 
that a comp&.ny has been formed to build another elevated 
road through the city, upon a plan of Mr. IL Montgomery, 
who uses corrugated iron for the beams ancl supports. He 
asserts that ho eau complete a duxablc track from the Battery 
to Union-squ~U·e in ninety clays. 

• 

• 
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STEEL v. IRON RAILS. "ENGINEERING AT CROYDON." 
To TITK EDITOR OF ENGINERRING • 

. 8IR,-As an engineer having the responsible charge of a To TllE EDITOR OF ENGINEERING. 
line ?f railway, and therefore always alive to questions SIR,-1 have read the letter in the last number of your 
affechng the cost of renewals, I have read with much interest journal, and signed " An Old Subscriber," and I take upon 
the various articles in ENGINEERING relating to the alleged myself to reply to it, as the figures quoted in your article 
economy attending the substitution of steel for iron rails. nre the same as used by me in my inaugural address as 
.. Whilst agreeing to a certain extent with the arguments in Pl.·esident of the Society of Engineers and therefore I take 
fttvour of steel rails, and whilst myself using them freely in this opportunity of defending my statement, which is im­
pn.rts of t.ho line subject to heavy traffic, I cannot at present peached by some interested or ignorant individual. 
seo my way to the wholes;ale substitution of steel for iron My statistics were culled from Dr. W estall's Mortality 
r ails. Your statements in favour of steel rails appear to mo Tables of the parish of C1·oydon, which, I have every reason to 
t o go somewhat too far ; and I cannot help thinking that, in know, are accurately and carefully compiled. But your cor­
:your last lending article on. this question, you have fallen respondent has the effrontery to give statistics from public 
m to S?me en01·s of calculatwn or, at any 1·ate, of stating the documents which were not in existence at the time he wrote 
queshon. his letter. H e tells you that, "according to the Registrar-

At £rst sight it appears undeniable, that if a cei·tain General's retw·ns, the death-rate was 20.9 per 1000 for the 
article costs twice as much as another for the same purpose past year (1S67), and in 1S6 L it was 17 per 1000." I have 
but lnsts three or ev<'n six times as long, it must of necessity made inquiries this day (Monday) at the principal office for 
be more economical. The introduction of the element of the sale of public documents, and also at the establishment 
compound interest, h owever, quite alters the case. When of :Messrs. :Eyre and Spottiswoode, who aro the printers of 
in your recent article, the sum of S~d. is mentioned as that the Mortality Tables, and, in each case, I have been informed 
which, if funded year by year, would amount to the cost of that the I'eturn from which the writer of the letter in 
r el?ewing a ton of steel rails at the end of forty-eight years, I question quotes is not yet in existence. This simple fact 
think you overlook the important fact that, in addition to should carry with it the condemnation the writer who penned 
providing for rene'Ynl, the first outlay has been nccumula.t- that letter so justly deserves. 
mg at compound mterest for the whole of the period of The success of the works of Croydon, in a sanitary point of 
for ty-eight years, and ·will therefore have amounted to a view, have been so great that the simple principles they 
very considerable sum. Your second mode of illustrating practically expound commend the system adopted, to the 
the ec~nomy of steel rails, even if correct, does not appear to disparagement of a whole host of nostrums that are being. 
be so srmple and easily comprehended as it might be. Surely attempted to be forced by fair and foul means on the authori­
the correct method of ascertainin~ the cost of rails, whether ties of the towns of this country. I take it that your corre­
of steel or iron, for any given periods is to calculate to what ~pondent of last w~ek has some motive in view in attempting 
~um the outlay 'Yo~ld accumulate. if invested at compound fraudulently to disparage. the Croy~on wor.ks an~ -?roydon 
mterest. As this IS the sum whtch the owner of the rail .system. Whatever the a1m and obJect of h1s amb1t10n mal 
might thus have realised, so is it the cost of his having in- be, let him seek it by means fair and open. Fair criticism 1s 
vested his money in rnils instead. ~lways of value; but to confront truth with falsehood is base 

Let me put the figures in this way, which appears to bo mdee~ .. I have my reason for belie~g that your correspon­
the correct one, at the same time saying that if wrong either dent 1s either the author of papers m the JJfedical T imes, 
in the ~rinciple or. its application, I shall be ~nly too glad to or ~as drawn his inspiration fr~m th~ lucubr~tions of the 
be set r1gh t. I ~nU adopt nearly the same prices a~ those lummary who has penned certam articles which have ap­
used in your illustration. peared in your medical contemporary, and which are based 

Iron rails at 7l. 5s. per ton, laying 16s.; totalSZ. ; duration upon nn hypothesis that will not bear scrutiny ; for the 
eight yeru·s; value of old rails, 3l. 10s; nett cost of ren~wal~ groundwork of the whole theory is as false as the suppositions 
at end of every period of eigh t years, 41. 10s. Steel rails of your correspondent. 
1:l l. 6s. per ton, laying 15s.; total cost 16l.; duration, forty- In order that the following figures may be understood, it 
e1ght years; value of old rails, 7l. ; nett cost of renewal at should be known to your readers that Croydon, and Croydon 
end of period of forty-eight years, Sl. sub-district, in the Registnr-General's retw·ns, include a 

1st . Iron rails, 1 ton at Sl. number of other parishes and places, as well as Croydon 
£ s. d. parish. The sub-district which is the nearest approach to 

At eJ?d of eight yea1·s, at 6 per cent. compound correctness includes the parishes of Addington, Coulsdon, and 
mterest . .. ... ... ... 11 16 6 Sanderstead, and the hamlet of Penge. 1'he statistics taken 

With ~ost of renewals added (4 l. 10s.) ... 16 6 6 b.Y your medical ~ontemporary are based upon the supposi-
At end of sixteen years ... ... ... 24 1 6 hon that the parish of Croydon has only increased between 
With renewals .. . .. . .. . . .. 2S 11 6 1S61 and 1S67 at the same rate per annum as it did between 
At end of twenty-four years ... ... 42 3 0 1S61 and 1S61, and hence the grievous blunders fallen into ; 
With renewals .. . • •• • . . .. . 46 13 0 whereas between 1851 and 1861 the population increased 
At end of thirty-two years ... ... ... 6S 16 2 from 20,366 to 30,240, and between 1S61 and 1867 
With renewals ... ... ... ... 73 6 2 from 30,240 to 50,755. The way in which the present popu-
At end of forty years . .. . .. . .. 10S 2 7 lation is arrived at is simply this : '!'here are 9197 houses on 
W ith renewals ... ... ... ... 112 12 7 the rate-books in the year; from this 370 must be deducted 
At end of forty-eight yea1·s .. . ... 166 2 2 as empty, leaving SS27, the occupants of which pay rates ; 
Deduct value of old rails 3l. 10s., making the by multiplying the number of inhabited houses by 6.76 

total cost in forty-eight years ... ... 162 12 2 which is a number somewhat less than actual1y found t~ 
2nd. Steel rails, 1 ton at 15Z. exist on the average in each house at the last census, we get 

At compound interest for forty-eight yeru.·s ... 166 0 0 the present population of 50,765. 
D educt value of old rails 7l., making the total The return of births and deaths I am about to quote are 

cost in forty-eight years ... ... 149 0 0 from tho certified copies of the Registrar of Births and Deaths 
There is in this instance, therefore, some, though not a as furnished to the Local Board of H ealth weekly and ea~ 

very considerable, economy in the use of steel rails. If, how- be verified, on inquiry, by the Registrar. ' 
ever, the calculation be carried on through another period of B irtlts and D eatlts +'or lS61. 
forty-eight years, the result will prove to be largely m favour J' 
of the iron rails, owing to the rapid accnmmulation of in- Bu·t,.--h---~D~ea-t-h-
terest on the sum expended on the steel rails. · P opu- No. of I'ate No. of' rate 

Let us now inquire what would be the relative economy of lation. births. per deaths per 
steel and iron rails, if the former lasted only three times as 1000. 1000. 
long as the latter . - - --- --- ---1--- ---

One ton of iron rails, as before, lasting eight ycru·s, costs at Croydon District . .. 46,474 1466 17.42 
17.44 
1S.41 
l S.OO 

31.62 
31.64 
33.39 
32.63 

SlO 
647 
657 
667 

the end of twenty-four years 42l. 3s., less 3l. 10s. old rails= , Sub-district ••. 37,093 1174 
3Sl. 13s. , Parish (census) 30,240 1010 

One ton of steel rails, as before, lasting twenty-four years, , , (endofyear) 30,944 1010 
will cost 4Sl. 7s. 6d., less n. for old rails=4ll. 7s. 6d. 

In this particular instance, therefore, steel rails would cost B irtlts and D eaths for 1S67. 
not less, as you suppose, but more than iron rails. Birth- Detlth-

A little consideration of the foregoing figures, and a few P oyu- No. of rate No. of rate 
similar calculations, will show that the question of the lat10n. births. per deaths 

b
ecotno

1
my ofthsteel trailsl ddep~nds fnoht meilrely Tonh the 1·elative, 1000. 1~. 

u a so on o ac 'Ua urat10n o t e ra s. us, there is a _ _ _ _ 
widde. differhence bhetwe~ndthof dcomparative economy of steel Croydon Parish... • .. 60,756 1767 34.Sl S43 16.60 
an ll'On w en t e pcr10 so uration arc, say, six years and 
one year, or forty-eight years and eight years res~ectively, 
although in both cases the steel has outlasted six ll'On rails. 
For example, a ton of steel rails, at 16l., lasting six years, 
would cost 20l. 2s., less 7/. for old rails, or 13l. 2s. ; a ton of 
iron rails, at Sl., lasting one yeRr only, and renewed year by 
year at the former rates, would cost 3ll. lls. 6d. at the end 
of six years. 

These calculations support the conclusion at which I long 
since arrived, that in situations whe1·e iron rails wear out 
very rapidly, say in a few months or in a year or two, i t is 
far more economiral to lay steel rails. Where, however, u·on 
rails last for periods of twelve or fow·teen years, as they do on 
lines of moderate traffic or on branch lines, it would be any­
thing but economy to substitute steel rails at present prices. 

In estimating the relative advantages of steel and iron 
rails for station-yards, goods lines, and main lines of heavy 
traffic, no practical engineer will omit, in addition to the 
money consideration, to give due weight to the decreased 
risk of accident, the less frequent interruption to the traffic, 
and the iliminished injury to the permanent-way timber, due 
to tho less frequent renewals of steel rails. 

Y ow·s faithfully, 
F. F. J anuary 29, 18JS. 

I cannot give the death-rate for the sub-district, as the re­
turns are not yet published by the Registrar-General. It 
will be seen that the mortality of Croydon parish, instcRd of 
being 17 per 1000 in 1S61, was 1S; and in 1S67, instead of 
being 20.9, it was actually 16.6 per 1000. The correctness 
of the return is corroborated by the birth-rate, which shows 
by the rate of increase, as the deat.h-rate does by the rate of 
decrease, the value of the sanitary operations that have been 
carried out in the parish. The rate of increase of the parish 
of Croydon may bo known from the fact that, on the average 
of the last four years, the plans of about one thousand 
houses have each year been deposited and approved in the 
public office of the Local Board of H ealth. 

The ~rent value of sanitary works in saving life may be 
ascertamed from the fact that, for seven years before any 
works were constructed in Croydon, the average mortality 
was 23.66 ; the year before the adoption of the Public H ealth 
Act, it was 2S.16, the population of the place being then only 
19,3SO. The average rate of mortality for the last ten years 
h~s been 1S.16, and for the last year 16.60 ; so that we see, 
With an increase of 160 per cent. in the population, the death­
rate has decreased 40 per cent. between the extreme periods. 

The figures given as the deaths in Croydon include the 

[}AN. 3 I, I 868. 

deaths in the union workhouse, which is the workhouse for 
nine parishes and two hamlets. 

I remain, Sir, your constant Reader, 
BALDWIN LATHAM, 

Engineer for Public Works, Croydon, &c. 
6, W estminster -chambers, W estminster, S.W., 

January 27, 1S6S. 

S1'EEL RAILS. 
To THE EDITOR OF ENGINEERING. 

SIR,-I have been much interested in the steel v. iron 
controversy in your paper, and am of your opinion, that to 
have a good and economical permanent way where the traffic 
is heavy, and the life of an iron rail less than, say, eight years, 
it is essent.ial that steel should be used; but I think in your 
article on "Railway Economy," in your issue of January 
24th, you have overstated the saving to be effected by the 
use of steel. The question seems to me to be simply this : I s 
it more advantageous to expend nn additional 7l. per ton to 
obtain a more durable material than the ordinary iron rnils, 
or to fund that amount at interest to renew the iron from 
time to time P Then the case would stand thus (taking your 
figures): A ton of steel costing 14l. and lasting forty-eight 
years, and w'orth, when worn out, half-price, 7l. On the 
other hand, iron rails costing 7l. when new, and r equiring 
renewal at a cost of 4l . 6s. every eight years. The 7l. (the 
difference in cost between iron and steel) if funded at 6 per 
cent. compound interest, would amount m eight years to 
10[. 7 s., from which 4l. 6s. being deducted, 6l. 2s. (not 3l. 6s., 
as stated in your article) would remain. If this calculation 
be carried on, it will be seen that the fifth lot of iron rails 
would be worn out and tho fund exhausted in forty years ; so 
that, if the steel only lasted five times as long as the iron, 
there would be a saving of 3l. 10s., the difference in value of 
old iron and old steel. Or to put it another way: a sinking 
fund to renew iron rails at a cost of 4l . 6s. every eight years 
would be Ss. 6d. per annum; to renew steel in forty years, 
la., which, added to 7s. (interest on the extra cost of steel), 
would only amount to Ss., or a saving of about 6 per cent. 
per annum, in addition to the advantage of having a good 
road instead of (comparatively) a bad one. 

With regard to the Derby steel rail, has not your con-e­
spondent understated the value of steel at ll l. 10s. and old 
iron at 40s. P ""r ould not 14l. and 4l. be nearer the mark ? 

Your obedient Servant, 
P . W. D. 

HEA.TON'S STEEL PROCESS. 
To THK EDITOR OF ENGlNEl£RINo. 

SIR,-Will you allow me to correct an error in my letter in 
your last? It was in April, 1S67, not 1S66, that Mr. Har­
greaves paid Mr. H eaton a visit at Langley Mill. 

I am, Sir, your obedient Servant, 
J anuary 2S, 1S6S. N. N. 

LEIPSIC WATERWORKS. 
To THE EDITOR 01<' ENGINEERING. 

SIR,-In your account of these works in your issue of the 
17th inst, you state that the details of the work were can·ied 
out or" matured " under the immediate superintendence of 
Mr. Grissell. I beg of you to allow me to contradict this 
statement. 

I am, Sir, your obedient Servant, 
Balls P ond-road, I slington, N ., THOMAS D ocwRA. 

January 29, 1S6t:J. 

.. 
AERONAUTICAL ExniBITION.- The Council of the .Aero-

nautical Society have decided upon holding an exhibition in 
London of objects connected with aeronautical science in the 
month of June. Arrangements have been made for the exhi­
bition to be held at the Crystal Palace, where ample oppor­
tunity will be afforded for experiments. The importance and 
interest of some of these experiments are indicated by the 
fact that the Shipwrecked Mariners' Society have allotted 
6~~· as a.prize in connexion with: one of the obje~ts of exhi­
bltlon, viz., '.' the .best form of kite, or .ot~er aenal arrange­
ment or modificatwn thereof, for establishing a communica ­
tion from a wreck on shore or between two vessels at sea." 
The lfi:te very ~uccessful ~xperiments in Paris, conducted by 
M. Giffard With a captive balloon, have suggested their 
::rritition upon the forthcoming occasion, when Mr. Glaisher 

probably:prosecute further experiments, and an oppor­
tunity ~ll be afforded to inve?tors to propose means for 
controllmg ascent and descent Without loss of gas or ballast. 
The objects for exhibition, and for which prizes will be 
offered out of the funds now raisin~, are light engines and 
machinery, complete working aer1al apparatus, models 
(working and stationary), plans and drawings, articles of 
interest commemN·ating previous experiments, kites or other 
similar apparatus proposed to be used in cases of shipwreck, 
t,raction, or in the attainment of other useful ends ; paintings 
of landscape and cloud scenery as observed from a balloon. 
The interest excited among inventors in this and other 
countries has been manifested so strongly that, although the 
idea has only been mado known through the members of tho 
societ7, already many new inventions have been promised for 
exhibition. The display of light engines particularly is likely 
to be large, and further applications are being made to Mr. 
F . W. 13rearey, the honorary secretary, at the Crystal 
Palace. 

FRoM THE N ORTn.-Messrs. Den ton, Gray and Co. ba-re 
received an order for a new screw steamer (to run in the coal 
trade) from M essrs. Appleby, R opner , and Co. Messrs. 
Schlesinger, Davis and Co. launched, on Saturday, an iron 
screw steamer for a Hamburg house, and also to be employed 
in the coal trade. This vessel, named the Pfeil, is to be 
fitted with engines of SO horse power nominal by Messrs. 
Thompson, Boyd and Co., of N ewcastle. The Ormsby 
foundry hllB received an order for five miles of iron pipes in 
connexion with the Abyssinian cspedition. 

I 
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