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VACUUM-PAN FOR THE SUGAR MANUFAC T URE. 
CONSTRUCTED BY 1\IES 'HS. BLAIR, CAl\IPDELL, AND l\lt LEAN, SCOTLAND-STREET COPPER-,YORK. ', GLASGO,\' . 

THE vacuum-pan occupit!s in the history of sugar mnnufaclure 
the same position as the Bessemer process bold~:~ in the history 

of iron metallur~y. I t has created a new ern; it has converted 
tb, formerly primitive modes of concentration into a scientific 
procE:as, which under all circum~:~tnnces remains under tho perfect 
control <>f the manufacturer, and enables him to command a 
better, ?10~e oconomical, and more certain result. Tbe purpose 
and pr.mc1ple o\ t.he vacuum-pan refer to tbe speedy con­
centrtttaon of. tbe sat;~harine solutions from which the ~ugar is 
to be cr~stall!sed or e:ctra<.'l.ofl. The sugar as gained from the 
plant bemg dtssol ved 111 water, 1\. ,..,q nires in practice the action 
of heat to evapora~e the water'. and_ to l"ave the sugar in a more 
con~entrated s~luuon from whtch. tt can be crystallised. The 
ra~Jid evaporatiOn of water reqUires the elevnlion of the tem­
perature up to _the boiling point .as long as the water is bpt 
under atmospher~c pressure; but m a partial vacuum water 
commences to botl at temp.er~tures. far below the boiling point 
of the tbermom~ter, and tt 1syosstble, theref?r~, by the action 
of a powerful a1r-pump to bnog the sac~hnrtne solutic,n con­
tained in 11 closed pan, to the state of boiling practically ~t any 
desir~t.l temperat ~re. The choice of that tempPralure i ~J a. 
quest1on of expedtence and economy. With the direct action of 
fire upon a sugar-boiling pan, the partial decomposition of some 
of the bugur, and the consequent loss and deterioration of the 
quality of the product, is practically unavoidable; it is, 
th~refore, fo~ tbe suk~ of the quality of the product, and in­
dependent of any que~Jtton of economy of fuel, nccc~sa ry to bring 
the temp~ra~ure in the vacuum-pan down below 212v, :>t> as to 
heat the l•qutd by steam of moderate pressure pas~ing throu~ll 
a se~ies of coil pipes in the interior of the pan. Altuougl•, ac­
c_ordm~ to abstract theory, it ought to be possible to uoil the 
1•qu~r .m the ~a~uum-pan at the temperature of lite atmosphere 
by g•v•ng suffictent power to the air-pump, yet the heat of the 
steam. has a second f~nction whicb makes it indispensaul<.'. The 
qnanttty of heat requm:d to convert the water of the saccharine 
liquor into steam must be drawn from an external t;Ource 
otherwise the result would be ttu immediate coolin~ of the m·ls~ 
do\vn even to the frcE'zing point. The steam in the coil pip\ls 
is therefore wanted for giving out its latent heat in condenbinl!, 
and this heat is tran~mitted to the saccharine solution, whic'"'h 
again brings it into the latent state in forming steam. It is 
esselltial to get rid of that steam as quickly as po~siblt>, otherwise 
it would form an atmosphere of a surDcient pres!3urc within tl•e 
vacuum-pan to counteract or lessen the effect of the ~Lir-pump. 
This is done by condensation in u. separate vessel, which has n 
drain-pipe for taking off the condensed water and preventing it 
i"om running back into the vacuum-pan itself. The manner in 

wllich thPse uitlt>rent dtllails and parts are constructed varies 
with uifi~ren t inventors, engineers, and makers, but their 
principle is ahvay~ the same in every respect. In the en­
gravings which we give above, is shown an example of what 
it~ usually called 11 the Greenock pan." We have prepared our 
l'ngruvings from a working drawiug kindly lent to us by Me~st·s. 
lilair, Campbell, and 1\lcLeun, who have made considerable 
numuers of soch pans for the principal sugar-refio(!ries in 
Greenock and Glasgow, among~t which we may name .Messrs. 
Arch ibald Patten'l and Co., Greenock, and 1\'fessrs. l\1 urdoch 
aud Duclueral, of Port Dundas, Glasgow. The drawing Leing 
to ECale, and showing a purt of the interior of the pan "itl.t its 
coil pipes, &c., requires no f urtber explanation. 

INDIAN RAlLvVAY srrATISTICS. 
A Rll:SOLUTION of the Government of India. on the receipts 

and puyments in 1866-67 on account of guaranteed railways 
baR recently been published, and exhibits the following very 
satisfactory results: 

The original estimate for nett expenditure from guaranteed 
capital for tile yeAr amounted to 5,59,75,000 rnpet>s; but, on 
the rhanl!e in the termination of the official yenr, this was re­
duced to 5,0::l,77,500 rupee.u. The nett expenditure in the year 
has been o:1 ly 3,61,77,293 rupees, which is less tbnn the esti­
mate by 1,12,00,207 rupees. 'fhG actual witl1dra.wals fr •m 
Government treasuries have been 5,72,65,507 rupees, against an 
<'slimate of 5,16,2~,200 rupees, the excess outlay being there­
fore 56,13,307 rupees. But tbe payments into tllo several 
treasuries ha,·e reached 2,10,88,214 rupees, the estimated 
receipts having been only 12,44, 700 rupees; so that on this 
itt:m there has been a saving of 1,98,43,514 rupees, and a nett 
saving on both receipts and payments of 1,42,00,207 rupees as 
above. The nett expenditure was set down in the regular esti­
mate at 4,81,50,000 rupees; the actual nett disbur~:~emcnts fdl 
Hhort of this ::tmount by 1,19,27,707 rupees. The actual ex­
penditure on capital account was, during t!Je yeur, :J,63,74,22 l 
rupeeH. The total actual expenditure in India on tile capital 
account of the gu~ranteed railways and on the Indus steam 
flotilla from the commencement up to the 31st March last has 
been 46,04,85,246 rupees; the disbnrsemenls in England, up 
to the same date, have been 27,!N,75,876 rupees; thus the 
total expenditnre up to the close of the last official year has 
amounted to 7:~,H!l,61,121 rupeee. 

The estimate ot traffic earnings and working expenses were 
not reduced in consequence of the change in the official year. 
I t must, therefore, be borne ln mind that, in comparing the 
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actu·Ll resu 1t s of 18GG-G7 with l he U\1• lget estimate, the transac ­
t 10ns of eleven months have bad to be contrasted with an 
estimate framed for twelve. 

Tbe traffic earnings have amounted to 5,33,26,144 rupees, 
agoinst an estimate of 5,5!),20,000 rupe~s, leaving a deficit of 
2:J,l)3,85G rupees-a little more thnn four per cent. The work­
ing expenses have aggrC'gated 3,l2,8G,.Jl8 rupet's, while the 
~btimnted amount was 3,15,25,000 rupees, so that there has 
been a saving in this item of 2,38,4S2 rupees, or about i per 
cent.; and the nrlt revenue of the year, ~~~0,39,G2G rupees, has 
fallen ::;hort of the estimate, 2,4:3,!l!J.OOO rupees, by 21,55,374 
rupers, or about 10 per cent. The tot .\1 ncLt revenue, from the 
rmnmencement up to the close of last official year, was 
U,G9,84,14:J rupect;. 

Comparing the results shown in this statement with the 
regular ~stimate for 18GG-7, which was framed for eleven 
months, it appears tbat tbe actual n~res show an increase of 
60,53,144 rupees in the gross enromgs, and of 70,79,51R 
rn pPrs in the working ~~ penses, and consequently a deficit of 
10,26,374 rupees in the nett n•venue. Judging from the actual 
transactions with Governmrnt on rP.venue account in 1866-67, 
the Punjab Ruilway, the Sind Railway, and the Indus steam 
flotilla were worked at a loss : the first of 2,79,210 rupees in the 
Plewn months, the :-:econd of 4,43,006 rupees, and the third of 
3,,1G,75G rupees. Tho Cakutta and South-E~tern Railway, 
which used formerly to be nlways incn•asing the deficit in its 
revenue account, shows a IH't t, revenue during 1866-67 of 68,839 
rupees, or 53,8:39 rupees more than the estimated amount of 
15,000 ropt>es. The C"\.traordinary progress of the East Indian 
Hailway, main linE', is very gratifymg. Its earnings realised 
and patd over to Government in elev<•n months bav~ t-xceeded 
the estimate of two cror()S for twelve months by 4 7,48,671 
rupet>s, while its working <''-pense~ arc less than the estimate 
by G,79,4!.H.l rupee!:. Its ncl t revenue (1,377,582/.) during 
l~GG-67 l':\.Cee<.lc.'d the estimate by mnre than hall a crore of 
rupees, and wonld give a dividend off> ) pt>r cent. on the capital 
<'Apended, which amounteu I<> 2·11 millwn:; :,terling. 

The paym<>nts of guaranlt'~d interest iu India during tile year 
were 3,84,507, and from the commr1wement up to 1 he end of 
1\ larch last 4 0,2fl,490 rup<'<'!'-1. The GoVl'rnor- General in Council 
ohscrves tlwt the n<.'tt revenue from all these undHtakin~$1 
which amounts to 2,20,:3SJ,G2G ruprrs ror the E'leven months iu 
the last official year, is nearly sul11ticnt to pay a dividend of 3 
per r~nt. on tbe total e"\.penuiture in Engbnd and India up to 
the :nst March, 18G7 (73,!HJ,Gl,l~l rupee2), a re~ult which , 
conRidering the length of rail way still under construction, can­
not but be looked upon as bigldy satitifactory . 
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THE TALLEST CHI~1NEY. 
TrrE chimney at the Port Dundas Works, Gla~gow, 

belonging to Mr. T. 'l'ownsend, is the tallest chimney 
and one of the highest masonry structures in existence. 
In Europe there are only two church steeples, those of 
the trasbur~ Cathedral and of St. Stephen's Churcu, 
in Vienna, which, by a few feet, exceed the height of 
this chimney, and the great P.yramid of Tizeh was­
but is not at present-the only other human erection 
exceeding this great chimney in height. 'l'hc dimen­
sions of Mr. Town end's chimney arc: total height 
from foundation, 468ft. ; height above ground, 454ft.; 
outside diameter at the level of ground, 32 ft. ; out.~ 
side diameter at the top, 12ft. 8 in.; thickne s at 

· grouud level, 7 bricks; thickness at the top, 1! bricks. 
From this it will be seen that the porLion below 
ground, which contains not only the foundation proper, 
but aLo the flue~, with their arches and coverings, 
occupies a depth of 14ft. 1'he flue are four in num~ 
her, placed at right angles to e:teh other, so as to 
form an equilateral cross in the plan; they are of rcc­
taugulat· section, about 7ft. wide and 9ft. 11igh each, 
and arched both at the top and bottom. The founda­
tion below these flues is built up ft,om hard bricks, all 
placed on edge tltroughaut several superposed layers 
up to the sides of the lines, which arc arched and lined 
with firebrick.. . The masonry above the fines is built, 
with 1 be bticl-.s laitl flat iu the usual wny. The internal 
diameter at the base is 20ft., and it gradually con­
tracts towards the top.1o 10ft~ 4in. d1ameter. Up 
to a height of 50ft. there an internal lining of fire­
brick placed within the chimney proper, with an air­
space between 1t and the outer wall. This was con­
si ruct.cd with the intention of preventing the main wall 
of 1 he chimnoy from being overheated and unduly ex­
panded by dill'erence of temperature, the au·-space 
between 1 he firebrick c~linder and the outer wall pre­
venting the latter from being heated under any circum­
stances by ibe furnace gases. Experience has shown, 
however, thaL this precaution was almost unnecessary, 
as the heat in the flues and at the base of the chimney 
is much less th,an bad been anticipated. The outline 
of the whole structure is of extreme simplicil y, viz., 
the form of a truncated cone, \vi t hout any devia­
tion, ornamentation, oe addition. The "batter" is 
straight from the bottom to the top, and there is no 
" cap" or other protruding ornament at the top.. The 
scct.ion is circular throughout. Before constructing 
this extraordinary piece of masonry, the plans and 
details of it were submitted to Professor Rankine, for 
his advice and opinion respecting the safety and sta­
bility of the proposed structure. Professor Rankine 
was at that time, as he is now, considered the first autho­
rit.y upon the stability of chimneys, and it is understood 
that few chimneys of more than ordinary size are built in 
this count r.v without his being consulted on the sub­
ject. The calculation of the strains upon the diLferent 
bcd-joinf s or horizontal sections of a chimney is a 
subject of greater intricacy than may appear at first 
sight. The strains to be considered are the pressure 
exerted by the gravity of the masonry and the lateral 
pressure of the wind. V\f e are not now desirous of de­
ducting ordemonstratingthe precise mode of calculatin~ 
these strains, but we desire only to show the gener~l 
conclusions which may be derived from them with 
regard to the form of chimneys. If we consider the 
action of gravity alone, the best form of a chimney 
would be that which gives an equal pressure per square 
inch of area in every horizontal joint or section through 
the masonry. Taking, for the sake of simplicity, a 
cylindrical bole, or no hole at all, in the centre of our 
column, we find the weio-ht increasing as we descend 
towards the bottom, ana we must therefore provide 
for a greater sectional area in the lower strata. Doing 
this, we increase the rapidity of growth of the weight 
of superincumbent mass, and are, in consequence, sLill 
fur ther forced to allow for that by enlarging the area. 
It is not possible to deduct the law of that increase 
without the aid of the difi'erential calculus; but by the 
assistance of this mathematical instrument-if that 
term be permitted-the outline of such a column is given 
as a logarithmic line, which is a curve of considerable 
concavity at the has~, ~nd approaching a straight line 
towards the top. Tlus 1s Lhe theoretical curve of the so­
called cc hollow batter," a fine specimen of which exists 
in the closest vicinity to ~lr. Townsend's chimney, viz., 
at the St. Rollax Chemical vV orks. The hoJlow batter 
may therefore be considered to take account princi­
pnll.v of the cru:shing action of the masonry, and to 
neglect the action of winds. In localities not exposed 
to the action of heavy winds, the proper shape for a 
chimney "ill therefore be a hollow line. This, too, 
"ill be the case if the internal hole is made conical, 
with a straight batter or sides inside, only the outer 
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curve will converg-e more quickly towards the top 
without changing its characLcr in any ot.her respect. 
The action of the side pressure rxertcd by the wind 
requires curves of a very clifi'crent character, and the 
general appearance of these curves is of a convex 
shape. The straight batter adopted for ~1r. Town­
send's chimney, for the sake or facility of erection, is 
far from perfection in this respect. Professor Hankine, 
in his report upon the stability of that chimney, cal­
culated the maximum pressure of wind which this 
strncturc is capable to resist at diifcrent horizontal 
joints, and the figures given by him arc as folJo,rs : 
Height of joint above ground. Greatest safe pressw·e of wind. 

' 
360 ft. 90 lb. per sq. ft. 
280ft. 64lb. " 
200ft. G3 1 b. , 
120ft. 66 lb. " 

.J.O ft. 74lb. ~' 
~'rom 1.his it appears that with ihe straigh f. outline the 
line of weakness, or the point ofleast. stability, is some­
wlJcrc about 200ft. from the ground, and that at this 
spot the chimney should be thicker, in order to have 
an equal stability t broughout. 'l'his indicates the 
supcriorit.y of a convex. batter for a chimney bui!t 
under the circumstances of the Pori Dundas chimney, 
as compared with the straight outline. 

1'he Port Dundas chimney has, during its erection, 
undergone <>ne of the most interesting and curious 
operations know11 in masonry practice, viz., the sLraight­
e?ing by sawing the mortar joints. This opcr~­
hon has since then been frequently resorted t.o 1u 
similar cases, and has always proved very successful. 
It is understood that .Mr. Duncan N[acfarlane, of 
Glasgow, wlto had obtained some experience in this 
kind of work in Lancashire, all hough with chimneys 
of moderate sizes only, suggested this operation to 
:Mr. 'f ownsend, after his chimney had been bent by a 
violent storm, which took place during the erection of 
the highest portion of this chimney. The mortar in 
the newly built portion of the work being still soft.. and 
plastic, the pressure of the wind caused a lateral de­
fl ection of the column, amounting to 7 ft.. 9 in. from 
the vertical at the top. The whole structure was 
thereby endangered, and, in 01·de1· to restore it::; 
st.abilit.v, it was necessary to bring it back to the vcri.ical 
line. The operation of saving, which was then resorted 
to, consists in attacking the mortar joints at the wind­
ward side, aud to reduce their thickness, so as to 
compensate for the compression of the mortar joints 
at the · opposite side, effected by the pressure of 
wind. The sawing was done hy first removing a 
portion of the brickwork inside the chimney, forming 
a groove about 14 in. wide half round the interior sur­
face of the chimney. Narrow boles were then cut out 
by means of chisels, the workmen standing upon 1 he 
internal scaffolding, and working exclusively from the 
inside. A saw with a single handle-in reality an old 
carpenter's saw-was the instrument cm played. It 
was passrd through one of the 1JOles cut out so as to 
work through a horizontal mortar joint, and it was 
then woTked b.v hand, removing the mortar, as it pro­
ceeded through the joint, through part of the half 
circle on the wiudward side. General! v two saws ., 
were simultaneously employed, working in opposite 
directions towards each other. The mortar joint 
operated upon was kepi wet by a jet of water during 
the whole process, and the removed brickwork in the 
interior was replaced by fresh bricks as the sawing 
proceeded. As soon as the greater portion of any one 
mortar joint is sawn through, the effect produced upon 
the superincumbent mass causes tLe latter to settle, 
and a considerable pressure is thereby exerted upon 
the saw, making it difficult to withdraw. If the 
precaution is taken to commence sawing at the lowest 
JOints, and proceed iu succession to the higher cuts, 
this difficulty is considerably lessened. In the case 
of the Port Dundas chimney, sawing was commenced 
at the top, 128 ft. below the cbimney cope, aud twelve 
cuts were made in unequal distances, varying from 
12ft. to 49 ft. 1\Ir. Townsend, who conducted this 
operation personally, judging by the effects produced 
by each incision, selected the spot for the next cut, 
proceeding gradually downwards until the last cut, 
41ft. from tlle ground, restored the whole chimney to 
a perfectly perpendicular position. The cllimney after 
sawing stood more correctly perpendicular than it had 
been before the action of tlie storm, and it is now 
more corFect in that respect tban the majority of well­
built chimneys of much smaller sizes. The operaf.ion 
of sawing occupied nine days, from the 21st Septem­
ber tilllst October, 1859, and the chimney has from 
that date remained in its perfect condition, requiring 
no further strengthenings or repairs. It is, inde­
pendent of its size, one of the best, specimens of sub­
stantial and well-made brickwork in existence. 
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KURR .. \.CJIEE II RBOUR. 
1V E lta.vc been reccutl.Y fa, oured with copies of two 

volume , published hy the Gorcrument of Bombay, 
containing selections from f ltc records of Governmet~t 
relating to the Kurrachce harbour works. 'l'he 
practice of the several Governments in India of pub­
lishincr, from time io time, selections from their official 
records, relating to dirrerent mal ters of public import­
ance or interest cannot he too highly appreciated by 
all those \\ ho really Lake nn interest in the affairs of 
ibat vast eutpirc of ours. The most valuable, as they 
are also~ the most numerous, arc those which relate to 
the public' works or India. 'l'hat mau.v of t.hem cont~in 
information of tl1C greatest interest to our profcs 1on 
we can roadily vouch for, and it is much to be regret.ied 
that they are not more readily obtainable in this 
country. There can be lit~ le ~oubt tl~at, if one lt~n­
dred cdpics of all 5uch publlcai10ns whtc~l relate to 1~1-
portaut public works were sent to thts country Jor 
sale, t1Jdn' would he round plenty of purchasers only 
too c:1grr to procure them. 'l'aking together all the 
civil enn-inrers in tbis country "ho are 11ow more or 
less dcc~IY interested in 1 ndia by their connexion with 
the GO\ ci:nment scrvicr, 1 he railways, irrigation or 
other works conducted by private enterprise, tl~ey 
must by this time bear a not unappreciahle proportton 
to the whole profession ; and on their behalf, as well 
as jn the iDtcrcsts of the country itself, we would urge 
the puhlicat ion and ~ale or such works in Litis country. 

or the books now b<'forc us, the first volume con­
I a ins a hi~tory of the Kurrachec harbour works from 
November, 1 165, to J unc, lSGG. 'l'he volume com­
mences with a "memorandum," accompanied by maps 
ar\d chart , "on the di!l'creut proceedings and opinions 
"which ltavc from time to time been recorded with 
{(reference f 0 the r urrachec harbour works," dated 
19th J <muary, 1866, which gives a short and conci~e 
hi~~ ory of the works up to that date. Then follows 
some of the early corrcsf)ondcncc relating to f hem, 
which commcuccs with a citer from Colonel Turner, 
under date 17th November, 1856, in which he states 
ii would be better to give every as~istance to 1\[r. 
vVa1kcr, instead of 1 rying to design the works re­
quired for the harbour. 'l'hi" is follo\Yed by ~Ir. 
vValker's first and second reports, the principal poinl s 
of which we have already noticed on former occa· 
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'J'hc second volnmc contnins conespondeuce for 
1866-67, concl11ding with the annual report of the 
supcriutendcnt for that year, elated lsi April, 1867. 

It is ncedlc~s to remind our readers that we ltave 
already publi hcd particulars relating to the harbour 
works, the effecls of the last monsoou scour ou the 
bar, and other deLails of a much more recent date than 
the above; so that a more complete review of these 
volumes would but be a recapitulation, in a great 
measure, of what has already appeared in the co~umns of 
E~GINEEIUNG, with this exception, viz., that 1t would 
not convey parLiculars of so lale a date as what have 
already appeared. . 

Besides rcnorts and other papers relatino- exclus1vcly .l :--, • 
to Kurrachcc harbour the second volun1a contams 

' many interesting papers on the su~je~t. of coast 
currents havinn- reference however, prmc1hally to the 

' 
0 

' d b supposed influence of the riv~r Iu us o~ t c har our. 
vVe suall not now moro partiCularly notice these sub­
jects here, but may rcttu·n to them on some future 

• oecas10n. 
I t may be here stated that, according to the latest 

recei\ed information from K urrachee, the bar at the 
mouth of the harbour has again narrowed, and ~lr. 
Price had already set his dredgers to work to en­
deavour to deepen a pas able channel through it. 
This measure, it is hoped, may so far assist the 
natural action of the current from the harbour, as to 
effectually secure a permanent and safe channel of 
entrance to the harbour, and by which, for all practical 
purposes, the difficulties of the bar would be over­
come. 

Ea.sT LoNDON RAILW.A.Y.- Thc directors of tho East 
London J{ailway, in their report slate that tho coYc1·ed way 
is completed to wi.Lhin 200 yal'ds of the Thames Tunnel, and 
the works to connect the covered way with Lhe Tunnel u1·e in 
active progress. The cmbankmenL is nearly compl~tecl . to 
the junction with the Bri~hton Rail" ay, and from this pomt 
to the north bank of the 1'hamcs the line may be ready for 
traffic before the end of the summer. Until the issue of the 
share capital is completed and bonowing powers are obtained, 
the important works in the London lJocks cannot be com­
menced. Tho directors h ave been obliged to prepare !1 Bill 
for this session of Parliament, to procw·e an c.xtens10n of 
time for the exercise of compulsory powers in takinf; land, 
and, if necessary, to modify ex~sting al.Tangcments. ~th ~e 
Great Eastern, as well as to unpro-ve the conncxwns mth 
the B1·ighton line at Now Cross . 
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in the heated state are the principal advantages. The 
plan adopted at Coltncss did not all'ord the possibility 
of continuous action, and may from this cause alone 
have causcu more inconvenience i.hau any saving of fuel 
woulu have been worth. '!'he fuel and ironstone of the 
Coltness works are of the highest quality known in 
Scotland. 'fhc coal is principally " splint" coal from 
the Collness Company's own mines, some of which 
have their pits in the immediate proximity of the 
works. 1'hc splint coal has, above all other kinds of 
Scotch coals, t he quality of being non-caking, a very 
import ant point in the working of a blast-furnace 
where it is required to keep tbe burden open for 
ihc penetration of the blast. Tbe ironstone is the 
so-called " slaty-baud," a kind of blackband ore occur­
ring in the Lanarkshire coal-bed in two layers of about 
1 G m. thicknc5s. The seam in the mines which hcloug 
to the Coltncss I ron Compau.v, and to which most 
particularl_y the high quality of the Coll.ncss iron is 
uuc, lies about UOO fL. below the surface ol' the ground, 
and the pits working· this mine arc situated at a short 
di~tauce and connected with the works by railways. 
1,hc slaty-baud, like all Scotch blackbands, contains a 
sufficiency of carbonaccous matter to calcine itself when 
ignited in open heaps. In the calcined state it con­
tains from GO l o 65 per cent. of iron, and it is charged 
"·ith an addition of about 12 cwt. of unburnt lime­
btonc and 48 cwt. of coal to the ton of No. 1 iron 
mc.ulr. 1'he slags arc of a whitish-grey colour, appa­
rently of a somcwhaL more basic character than those 
of the m~~jo 1 ity of Scotch works, which agrees with 
the fact that the addition of limestone to the charge is 
above the average used in Scotland. 'l,he make per 
furnace varies from 12 tons to 15 tons at a cast, the 
furnaces being tappeu once in every twelve hours. 
There are from eight to twelve tuyeres in each furnace, 
arranged in groups of three in each arch formed hy 
the square foundat iou. 1'he tuycrcs are generally 
1 t in. diameter at the nozzle, and the temperature of 
the blast is between G00° and 700°. 'l'hc outer 
masoll.l'y of the furnaces is made wholly of grey sand­
stone, set in large blocks, and hooped outside with 
wrought-iron rings. The workmanship and appear­
ance of these fm11aces give the impression of great 
strength and solidity. ~ach row of six furnaces has 
its own engine-house and blow iug-engines. The six 
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viz., 120J in. diameter and 9 fL. stroke, and besides 
this an additional pair of blowing-cugines similar in 
cver.'f rcspc·ct to those already dcscrib~d. 'fhis gives 
to the Coltuess works a surplus of engme power even 
ove1· the extreme demands of their busiest seasons. 
The limestone, which is of a hara dense kind, and 
much resembling the Irish limestone in appearance, is 
broken by one of Blake's stone-crushing machines. 
This machine was started only a few weeks ago, but 
i.t. has al read_y given ample. proofs of its usefulness 
and economical rate of workwg. 

The ColLness pig iron is almost exclusively used for 
foundry purposes, and the gross bulk o!· the producb?n 
is No. l dark grey iron. Coltness 1s the favounle 
mark in all foundries in the north-west of Europe, and 
it is used in large quantities all ove1~ Rh~nis]J Prussia,, 
Westphalia, and Saxony. The quahty for the sake of 
wuich it is specially in dem~nd is its l~gh pcr?entage 
of uncombined carbon, whiCh makes 1t particularly 
suitable for mixing with the light grey qualities of 
charcoal iron produced on the Contin~nt, and witl~ old 
fow1dry scrap, wltich latter always IS comparatl'vely 
poor in graphite carbon, on account of the l?ss of th1s 
element in remelting. It was stated at Lhe ilme of the 
Paris Exhibition that Coltness iron mixed with German 
charcoal pigs formed the raw material for the excellent 
castings exhibited there by Mr. Gruson, of Buckan, near 
~1a()'deburg. There was a set of ca~t-iron test-bars, l in. 
squ~re, amongst these articles, which, when placed.on 
supports 3 fL. apart, carried a load of l lOO 1~. wlt~­
out fracture and did not detlect more than an wch 1n 
the centre. These bars broke with a load of 1200 lb. 
'!'hey were common grey cast irou, not only i~ appear­
ance, but in reality, only prepared ~nu cast w1th great 
skill and care ; their great strength 1s, therefore, all ~he 
more remarkable, considering that the Scotch foundnes 
call 800 lb. breaking load an excellent test, and do not 
even construct their testing-machines to go beyond 
uoo lb. 

--

'£JIB name of " Coltness iron" is so well known to 
everybody connected with iron manufacture and 
foundry practice that it i hardly necessary, in de­
scribing the ironworks which bear the name Colt­
ness, to refer to the exceptional position which they 
occupy amongst their neighbouring works, and to the 
celebrity which the brand of tbese works has 
gradually acquired iu every nmrkct of the ci\'ilised 
world by virtue of the high quality, and more parti­
cularl.'f of ihe uniformity of character, of all the pig 
iron bearing tilat mark. 1'he Coltness Ironworks 
consi:;;t of twelve blast-furnaces, placed in two rows 
at di[erent levels, with a wide platrorm, covered by 
numerous lines of railway, between the two rows. 
The difi'erencc of level bet ween the two rows of 
furnaces is 42 fL., this having been the original height 
or the first six furnaces which form the lower row. 
The bank upon which the raw materials are now de­
posited was at that time level with the bridges of the 
furnaces, and no hoisting or materials was required. 
The height of 42ft. was, however, found too small in 
subseq11ent practice; and :Mr. James lluntcr, at that 
time the manager, now the managing partner, of these 
works, consequently decided upon raising the old 
furnaces 10ft. in height., and hoisting the materials up 
to the bridges from the platform. The second row of 
six furnaces, buiJ t at a considerably laler period, is 
placed parallel with the first, and stands upon the 
level of the charging platform. 1'hc materials are 
hoisted up by steam hoists to the full height of 52 fL. 
The pig beds arc placed at the opposite sides of the 
central platform, so that all raw materials are brought 
in by rail between the two rows of furnaces, and the 
finished pigs are carried o[ by two lines of rai ls out­
side the whole. The slag trucks have their own rail­
way lines leading away to some distance, where these 
large masses arc deposited upon a low-lying ground, 
and form enormous accumulations of waste materials, 
covering a long strip of laud, and giving to the whole 
landscape in the vicinity a peculiar aspect. The blast­
furnaces are all equal in dimensions-52ft. high and 
about 14ft. at the bashes. 1'hey arc at present all 
open-topped, and have no provisions for the utilisation 
of gas. This is all the more remarkable, as :Mr. 
Hunter V~'as one of the most assiduous experimenters 
and inventors in the line of blast-furnace economy and 
utilisation of waste gases. In 1851, ~fr. lloulds­
worth patented an arraugemcn1, of calcining kilns 
worked by the waste gases of tile furnace, autl gases 
were also used for firing boilers. The furnaces were 
not entirely closed for this purpose, hut a series of 
square openings or Jraught-holes were made all round 
the sides of the furnace a few feet below t he bridge, 
and a considerable porlion of the gases was thereby 
taken o1I' and conveyed aloug through a srries of flues 
or pipes to the bottom of 1 he calcining kilns. 'l'hc5c 
kilns were cylindrical domc-covcrcu masoury struc­
tures, each capable of l1 olding 140 tous or iron~tone. 
They were very low in proportion to their diameter, 
an~ U\e uecessary draught was obtained b.v means of a 
chimney ~ommunicating with the several kilns t hrough 
flu~s. The J~\lns were charged at tbc top, and re­
roamed closed for a whole week after which the 
calcined ore was remo\ od. throu()'h 'a lar()'e door iu LllC 
si~e of the kiln. Although cve~y part 

0
and detail of 

th1s arrangement was executed in excellent style, and 
t.h.e whole managed anu attended to b_y JY1r. Hunter 
w1th the u tmost care, the system a.ti'ordcd no ad­
vantages, and was ultimately abanuoned. This con­
trasts very unfavourably with the marked success 
which calcination by waste gases has ltad on the Con­
tinent, and in connexion with charcoal furnaces ihc 
gases of which are by no means as rich in combu~tible 
matter as those evolved b.v the Coltness furnaces. In 
Sweden, calcining kilns a.rc ver.Y freq uentl.r worked by 
the furn~e ga~cs . The kilns llavc a similar shape to 
that of the furuace itself, only they are less in height. 
The,y draw oU' the furnace gases by the natural draught 
exi~Ling in their o" n stack, wbicli is open at the top, 
and they work continuou::,l.v, being gradually discharged 
at the bottom, and refiLLed at the top. 'l'his allows of 
the ore being charged iuto tile furnace in tile heated 
state, which i~ an additional advantage. In StyTia, at 
the ~overmn~u.t w01:ks, Eise~erz, the waste gases are 
led mto. calcmmg kili~s, havmg a long inclined. bed, 
over wluch the ore sltdes grauually down, while ihc 
gaseous current pa,scs up in the opposite direction, 
and goes through the mass of ore, which arrivrs at 
the furnace-mouth in a perfectly calcined si ale 
the kiln being placed at a higher level, so as to forn~ 
a kiud of charging-hopper for the furnace. Here, too 
continuous action and the charging of the calcined or~ 

new furnaces are worked. by a pair of independent 
condensing beam-engines, working with 32 lb. steam 
pressure and a vacuum of 26 in. The steam-cylinders 

TnE P ARJS FIRE BRWADE.- Thc first fire-engines camE> 
ioLo use in P aris in 1U90, and a :M .. Dumouricr-Duperrier 
wus np1)ointcd d.ircct.or-general of these engines, t~e number 
of which was fixed uL 13. In 1716, after a v10lent. fire, 
which broke ouL in a wax chandler's shop at. the corner of 
Lbe Rues ~l. Martin and N euve St. .Mery, and which 
Lh.rca.tcnccl to dcsLroy Lhe whole .quarter, t~e n.umber of fu·e­
CDO"in<·s was increased t.o 30, whLCh were dist.r1butcd among 
Lh~ cliffrrcnL q uarl crs of P ar!s· 1'.1. Dumow·ier , w_.ho, in 
, irtue of his contract, had w sLructed 32 firemen w the 
manacrement. of the engines, was now obliged to raise the 
n ttmL~r of' these .fJa?·diens and sous-,qa~·diens to 12~, and to 
provide them with uniforms. lie rcc01ved 110.000 hvres for 
his first outlay, an(~ 20,0.00 f1:a1;1cs p~r ann~ for t~~ pay. of 
his men, Lhe k eepwg his cng~cs lD re.Parr, &c. 1he ctty 
soon after organised a fire bngadc of 1ts . O\\ n, ':lnder the 
dirccLion of tho PrcvuL des Marc:hands. Frrc-cngmcs were 
known long before 1609 in oLher co:mtr~es in Ew·ope; it w~s 
Lhe Dtttch model which Dumow·1er mtroduced at P an s. 
The organisation of fu·o brigades was frequently improved 
and more particularly in 1811. In futm·e, when the plan of 
the city for 1·aising "aier to the tops of the h ouses shall have 
been carried out, fuo-en&'ines ~vill bcco~o ~!most us~lcss. 
l1very house will be proVIded. wit·~ a m.am-p1pc, to ~hich a 
hose ma.y be screwed at n mwu~e s notice, ancl th~ firem~n 
will merely have t.o tur;0- a <:ock m order to get. an. mdefiruto 
supply of water, and cl.ll·ect 1t to the proper spot ~Vlthout. any 
pumping. The last statistical return of the c1ty of Par1s 
contains a t able of the number and natw·c of fires which 
have occw-recl in tho capiLal fJ:om 18:10 to 1860 inclusi~e. 
There were in all during these twenty years 5172 eonOagra­
tions exclusive of 23,056 chimney llues catching fi1·e. The 
toLal' damaae done amounted to 10,457,344 francs, being an 
avcrago ot' 820,000 frnncs per annum in round numbers. 
'l'his sum, large as iL is, cannot Le compued t.o the lo~ses 
experienced in former days bcf01:o Lhe prcc:au~10ns aga~st 
such disasters had r each ed the J)OlDt. of perfcd10n at which. 
Lhey n ow are, and ' hen sca1·cely any oLher r emedy was 
at.tomplcd buL that of pulling down the adjacent houses, and 
panding tho Holy Sacrament in procession nlong the streets. 

TnE L oNDON W ATER SuPPLY.-In tho 1·ccent Annual 

arc 48 iu. diameter, the blowing-cylinders lOO in., t.hc 
blast.-pres5urc is 3! lb. in the bla::,t main. 'fhesc engines, 
whicli arc of very superior workmanship, have bccu 
made by 11essrs. J'. AiLken and Co., of Glasgow, as have 
all the other blowing-engines at the Coltness 'vorks, 
1.o which we shall refer prcscutly. A peculiarity of 
the Coltness blowing-engines is the presence of a 
large ball governor running in ~ear with the fly-wheel 
shaft in apparent idleness. 1'his has been added by 
.Mr. Ilunter as a precaution against any possibility of 
the engine commencing to race, in case of any of the 
working part of the blowing-cylinder being fractured 
b.v au accident. 'rhc blast is carried from the engine­
house along the whole row of furnaces in a 6ft. 
wrought-iron main, which branches out into a vertical 
pipe in front of each hot-air stove. The stoves are of 
the ordinary pistol-pipe form. There arc two steam 
hoists, each supplyiug three furnaces. One of these 
hoists is worked by a pair of horizontal winding-engines 
with a flat wire rope; the second hoist is a direct­
acting steam hoist, llladc by l\1r. A. Harclay, engineer, 
Kilmarnock, according to :Mr. llunt.er's designs. The 
steam piston has a stroke of 26ft., being oue-half of 
the whole lift required, and the chain runs round a 
shackle in a manner somc\vhat similar to the arrange­
ment of Sir 1Y. G. Armstrong's hydraulic cranes. 1,hc 
cage of this hoist requires an arrangement for coun­
terbalancing tile varying length of chain, which in­
creases on the side of the cage as it descends, and 
decreases during the asceut. This hlr. lluuter has 
cJfected by attaching lo the bottom of the cage a loose 
heavy chain, whjch re::, ts upon the ground when the 
cage is dowu, but gradually uucoils and is lifted up 
during the ascent. of the cage, and by these means the 
weight of this chain is added to that of the cage in 
nearly tl1c same ratio in which tile chain passes over 
the pulley at the top. 

The hoists for the lower row of furnaces, which arc 
only 10ft. higu, arc direct-acting steam hoists. The 
cage is aLtached to a chain runuiug over a pulley, a.nd 
attached at the other end to a pi~ton-rod, which works 
in a ver!.ical cylinder of 10ft. stroke. Each stroke of 
the pislou corresponds to the full lift of the hoist. 
'J'he blowing-engines on this side of tho works com­
prise the la1·gest single blowing-cyliudel' in Scotland, 

ummary of the Rccristrar-Gcncral, it is stated that durina 
the year 1867 the total s.olid im.J?~ily in ~he wnt.ers suppliea 
by the diilc rent compames exh1b1ted an wcreaso ?ver ~866, 
except in tho case of the East L?~don Co~pany, m 'Yhic~ a 
war k ed decrease ha.cl oecurred. 'I his water 1B now only infel'lOr 
to that distributed by the N ew Ri_:ver .CoiJ?-pany .. Looking at 
the grea t previous sewage conlammabon lD the r1ver wa.t~rs 
supplied to London , it 1s much io be r egretted an effective 
sysLem of filtration before disLribution wa~ noL ad?pted. ~he 
New l{iver stands alone in tho }:>erfect10n of 1ts filtenng 
apparatus. On no .occa..sion ~w·ing the J:C~ had this c~m­
pany's water cxhiL1ted the slightest. turb1d.ity, thus provwg 
t.hat }Jerfcct filtration was c?mpaLiblc wiLh. a large supply. 
The other companies occa.s10n~lly or h?-b1Lu~lly sen ~ out 
watc1· thnt. wns turbid, nnd subjcclccl the mhab1tants of ~uoro 
than 300,000 house to the unnecessary expense of prn•n.le 
filtration. . . 

SUOAlt IN 13EER.-'l'he qu.antiLy of suga~· used 1n brcwc~tcs 
in Encrlnntl incrcn~etl from 9,983,a40lb. m the year ~nding 
a.L ~li~haelroa.s, 186U, to no less than ~9,317,2U~lb~ 1n the 
year ending aL Micha.elmas, 1867. Th~ ~c1·?ase ~ Scotla.~d 
was from 209,113lb. in 1866, to 351,4..-:>Glb. m 1867; and m 
Ireland from 148,43 .L lb. to 1~465,296lb. 
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FUDDLING FURNACES. b 
W E give, on tho opposite page, engravings showing several 

modifications of an arrangement ofpuddling furnace, designed 
and paten tcd by Mr. J. A. J ones, ~Ir. H owson, and MI·. J ohn 
Gjers, and which has, dw·ing tho past few m onths, been tried 
Wl Lh excollenL results al the works of 1cssrs. Fox, H ead, and 
Co., at1\Iiddle boro'. This furnace has been planned with a view 
of accomplishing three principal objects: 1st, the utilisation of 
at least a p ortion of the wasLo hea t which ordinarily escapes 
from the chimney of such a fw·nace; 2nd, the better burnmg 
of the small pieces of coke or carbon which fall out through 
the grate; and, 3rd, the combustion of the inflammable gases 
which arc at present, to a great extent, allowed to got away 
through the chimney uncons umcd. The means employed to 
effect these ends we can best explain by reference to the 

Table sltowing tllo consumption of coal to the ton of ptuldled 
ars, made by Messrs. Jones, Howso,~, and Gj6'·s's patm~t 
tt1'1tace, as compm·cd willt the ordinaryfu?·naces at work at 

Messrs. Fox, H ead, and Co.'s wo1·ks, Middlesboro' . 
ji 

• 
engra Vlll gs. 

I n our illustrations, Fig. 1 is a longitudinal section of ono 
of 1\Iessrs. J on es, H owson , and Gjers's puddling fw·nac_cs; 
antl Fig. 2 is a corresponding sectional plan, the section bemg 
tak<'n on the lino, A B, Fig. 1. From t.hesc figures it will be 
seen that the uptake of the chimney , D , i s fitted wiLh tt 

damper, C, and that immediately below this damper is. an 
opening communicating with the chamber, A. By regulalmg 
the ol'ening of the drunpr1·, n greater or less proportion of lhe 
cscal?mg s-nses can bo made to pass through the chamber, A; 
and m this chamber arc placed the cast-iron pipes, :a, whic_h 
are fixed nt their lower ends to t.he box, E. This box Is 
divided into two parts by a partition which extends its whole 
length, and each of the pipes, B, is also divided by a parti ­
tion, as shown in dotted hnes, this partition, however, n~L 
extending quite to the upper end of the pipe. A pa.ssag.e ~s 
thus left aL the upper end of the pipe for the transfer of m.r 
from ono side of the partition to the other. 

The air for the supply of tho furnace is forced into one 
part of the box, E , by means of the s team jet and nozzle, F, 
a sectional view of which is given to an enlarged scale. From 
the one side of the box, E, the air and steam pass up the 
corresponding side of the pipes, B, over the partition and 
down the other side inlo the other compartment of the box, 
having during their passage become heated by the action of the 
h eated gases by wh1ch the pipes, B, are surrounded. From 
the second compartment of tho box, E, the heated air and 
steam are led by the pipe, G, to the box, H, which extends 
across the top of tho furnace above the :fire. This box is 
fitted with tuyeres, which deliver a certain quantity of the 
m ixed air and steam to the fire just in front of the bridge ; and 
it communicates, by means of the pipe, M , with the ashpit, 
K, so that a sufficient supply of air may be admitted below 
the grate, J. The ashpit is closed by the door, L, so th at 
the only air which is admitted to it is th at which has passed 
through the h eating apparatus. W e may notice h ere that 
the effect of the arrangement we have described is to cause 
a slight pressure within the furnace, and this exerts a bene­
ficial effect in keeping out any cold ail.· which might otherwise 
leak in. The mixture of ail.· and steam is h eated to about 
600° Fahrenheit, and the furnace is quite smokeless,: except 
for a few moments when the man is firing h eavily. 

The r emaining figures in our en~ravings 1·efer to modifica­
t ions of tho arra.ngemen ts fo1· h eating the supply of air. In 
Figs. 3 and 4 the chimney is led through the heating 
chamber, the part within the chamber being formed of cast 
iron or fire-clay pipes. In this case the heating chamber is 
made circular, and there is thus an annular space, N , left 
between the chimney and the wall of the chamber, where the 
air and steam become mixed and heated before being con­
veyed to the tire. Figs. 6 and 6 refer to another modification 
the heating chamber bein~ in this case fitted with four pipes 
containing four other p1pes of smaller diameter. 'l'he 
mixture of air and steam is forced down the smaller pipes 
and made to 1·eturn through the annular space between these 
pi~s and those enclosing them. 

' 

' 

The t>uddling furnaces, arranged on Messrs. J ones, How 
son, and Gjers's patent, which have given the results appended 
to this notlco, are built for working grey iron (No. 4 forge) 
The grates are 3ft. . . 3 in. square by 14 in. deep. The throa 
of the furnace is 14 m . by 10 in. The ordinary furnaces, the 
results ?f whi~h ar~ placea against the patent one, arc of tho 
same d1menstons m every res}XU't. With a smaller grate 
than is mcnLioned above, a further saving of fuel is effected 
but the furnace would work slower, and it woul.d not be ad 
vantageous in yield of iron. On the other hand, if made 
lar~er, there is a. waste of fuel. A size has been adopted 
which allows the puddler to work his six h eats regula.J'ly, re 
gard being paid to Lho quality of the coal used. vVith a first 
class coal, a smaller grate may be used than with an inferio 
coal. The furnaces a1·e single ones, the charge being 4! c" t 
}ong weight for all grey, and 4b cwt. for ?ths white, and 
tths grey. In double furnaces, such as ru.·e used in south 
Yorkshire, where the charge is 10 cwt., ther e is a considerabl 
saving over an ordinru·y furnace. Of course, a still furthc 
saving would be effected by the application of this system t 
a double furna~c. The same remark applies to a furnac 
which is u sed for puddling relined metal. Eight or nin 
h eats of 5 cwt. charges per shift are in this case worked, and 
therefore, the consumption of coal p er ton of bars is Jes 
than for grey iron, r efined metal not r equiring the sam 
temperatw·o nor so long a. time to puddlo it as grey iron. 
~nen an ordina1·y coal, of the analysis given further on 

is used, no less than from 25 to 35 per cent. of the weigh 
of fuel employed falls out in the grato in the form of ashes 
&c. With an ordinary common coal there is not, theorcti 
cally more than 6 per cent of ash ; therefore, it is cleru.· thor 
is a large margin for the economisation of what is wasted i 
the grate. This n ew puddling furnace appears to deal wi t 
this advantageously. ( ee account of ashes.) The waste gas<' 
which go up the chimney, and which are but partially con 
sumcd, are also dealt with , and effectively, a great portion o 
what is under ordinru·y circumstances waste heaL being, as 1 

w ere, brought hack and utilised in the ftu·nace. The result 
of a prolongedfractical trial, which we append, speak highl 
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Week ending August lOth, 1867. 

1tos. 7, 12, 14, 27. Ordinary Furnaces. 
-c oals used, including 

lighting up. Bllrs made. Coals to a ton 
of Bars. 

----·------------------------- --------------
tons. cwt. qr. lb . 

62 8 3 0 
tons. c'vt . qr. lb. 

55 ll 0 25 
cwt. qr. lb. 
22 1 26 

1 
c 

Dimensions of grate of above furnaces, 3 ft. square, and 
5 in. deep from boLtom of firebole to top of grate har. The 
oal used was unscreened, 5s. 1 Od. per ton delivered on the 

c 
works, and not a good coal. (See analysis at end.) For the 
lass of coals used, the size of Lhe above grates were too small. 
'be heats were longer in tbo furnaces, and Lhe puddlers com­
Jained. 

1 
p 

Tl.te grates were :1fterwards made 3 ft. 3 in. square. Neck, 
4 in. X 10 in. 1 

Week ending August 31st, 1867. 
No. 2 . Patent Z.u 1·nace. 

Coals ut~ed , incJ udiug 
ligh ting up. Bars made. Coals to a ton 

of Bars. 
--- ------------1----·-----------
tons. cw t. q r. lb. tons. cwt. qr. lb. 

11 16 1 17 14 10 2 2 ---
cwt. qr. lb. 
16 1 4 

Ashes made' (Lbat is, what came through the ton. cwt. qr. 
grate bars) ... .. . ... ... ... ... ... 1 15 2 
Coals, the same as above. Heats per shift, 6. P ig iron, all 

rey; charge, 4 cwt. 2 qr. 6 lb., short weight. Grate, 3ft. 3 in. 
quare. Neck, 14 in. by 10 in. 

g 
s 

Week ending September 21st, 1867. 
No. 28, Patent Fu?'rtace. 

Coals u~ed, 
including 

lighting up. 
Bars made. 

Coals per 
too of Bars. 

--·-·---- ---- ----1-------- 1- -
tons. cwt. qr. lb. cwt. qr. lb. 

U nscreened . .... . 
tons. cwt. q r. 

5 19 2 
5 19 3 Small ..... .. .... . · ~ 14 13 2 25 16 0 26 

-------1 
Total . . .. ... .. 11 19 1 

ton. cwt. qr. lb. 
Ashes for the week . .. . .. 1 16 0 0 

I 
. Note.--The price of the small coals is 4s. 8d. per ton de­
lvered at the works ; unscreened, 5s. 10d.; piu iron, sll grey, 

charge 4 cwts. 2 qr. 6 lb.; heats, six per shift. 
0 

F ortnight ending October 5th, 1867. 
No. 2 , Patent Furnace. 

Coals used, 
including 

lighting up. 
Bars made. Coals per 

ton of Bars. 

tons. cwt. qr. tons. cwt. qr. lb. cwt. qr. lb. 
Unscreened .. .. .. 11 8 0 
Small....... .. ..... 9 0 0 25 6 2 l 8 16 0 14 

Total . ........ 20 8 0 

tons. cwt. qr. 
Ashes for t he fortnight ... ... 3 16 10 

The size of grate and neck, and quality of coal, the same as 
before. Pig iron all grey. See sbove. 

Fortnight ending October 19tb, 1867. 
No. 28, Patent Furnace. 

Coals u sed, 
iucludi ng 

ligb ting up. 
Bars made. Coals per 

ton of Bars. 

------ - --1--·----- - ------ --------
tons. cwt. qr. tons. cwt. qr. lb. cwt. qr. lb. 

Unscreened....... 21 11 2 25 1 1 8 17 0 20 - .Notr.- Sa.me conditions as above. 

• --
Small ... 
Unscreened 

Total ... 

Week ending December 7th, 1867. 
1to. 28 Patent Furnace. 

Coals used. Bars made. Coals per ton 
of Bars . 

-
tons. cwt. qr. 1 b. tons. cwt. qr. lb. cwt. 

7 11 1 0 
2 18 2 0 13 7 2 10 15 

---
JO 9 3 0 13 7 2 10 

Week ending December 14th, 1 67 . 
Nos. 28, 1, and 2, Patent Furnaces. 

qr. lb. 

2 20 

Couls used. Bars made. Coals per ton 
of Bars. 

------1--------- ----· 
Unscreened 

tons. cwt. qr. lb. I tons. cwt. qr. lb. 
33 8 0 0 40 10 2 3 

cwt. qr, lb. 
16 2 7 

Pig ith grey, Jth white. Same conditions. 

tons. cwt. qr. 1 
Ashes for the week from the three furnaces ... 5 5 1 

Yield of Bm·s from Pig Iron for same Furnaces. 

Pigs used. Rars mnd t> . --- --- --- - -
tona. cwt. qr. lb. 
43 14 1 4 

tons. cwt. qr. lb. 
39 1 2 3 

Pig to a ton of Bars. 

cwt. qr. 
21 3 

lb. 
17 

b 
0 

• 

Week ending December 21st, 1867. 
Nos. 1 and 2 Patent Furnaces. 

Coals used, includ­
ing lighting up. Bars made. 
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Coals to a 
ton of Bars. 

---·---1------------1---------------------
u nscreened 

mall ... 

tons. 
10 
11 

cwt. qr. lb. 
0 0 0 

18 2 0 

tons. cwt. qr. lb. cwt. qr. lb. 

s 26 18 0 13 16 1 4 

21 18 2 0 

Grey and w bite pig as above. 
Week ending J anuary 4th, 1868. 

or 
Two patent furnaces, Nos. 1 and 3, compared with four 
dioary ones, Nos. 7, 8, 9, and 10, under the same conditions. 

u nscreened 

J.l os. 1 ancl 3 Patent. 

Coals used, includ­
ing lighting up. Bars made. 

Coals to a. ton 
of Bars. 

tons. cwt. qr. lb. tons. cwt. qr. lb. cwt. 
20 1 0 0 28 2 2 19 14 

qr. lb. 
0 8 - -------

Ashes from ditto . .. 
tons. cwt. qr. lb. 

... 3 9 0 0 
The two furnaces worked 130 heats, lost none. 

Pig I ron used. Bars made. Pig Iron to a ton 
of Bars. 

tons. cwt. qr. lb. 
31 4 1 24 

tons. cwt. qr. lb. 
28 2 2 19 

cwt. qr . lb. 
22 0 24 

-
Nos. 7, 8, 9, and 10, Ordina111 Furnaces. 

Coals used. Bars made. Coal to a too 
of Bars. 

Unscreened 
tons. C\vt. qr. lb. tons. cwt. q r. lb. cwt. qr. lb. 
63 12 0 0 56 6 1 4 22 2 10 

tons. cwt. qr. lb. 
Ashes from ditto .. . .. . 18 6 2 0 

P igs used. Bars made. 
Pigs nsed to a ton 

of Ba rs. 

tons. cwt. 
62 8 

qr. lb. tons. cwt. qr. lb. cwt. qr. lb. 
3 20 56 6 1 4 22 0 21 

Week ending J anuary 11th, 1868! 

• 
Nos. 1, 3, 4, and 28, Patent Furnaces. 

Coals used. Bars made. Coal to a ton 
of Bars. 

tons. cwt. qr. lb. tons. cwt. qr. lb. cwt. qr. lb. 
Unscreened 43 8 1 0 52 19 0 0 16 1 20 

A shes ... 
Note.-Ashes wet. 

• •• 
tons. cwt. qr. lb. 

. .. 9 8 1 0 

Fortnight ending Febrnary 8 th, 1868. 
Nos. 1, 2, 3, 4, a.nd 28, Patent Furnaces. 

Coals used, 
including 

L ighting up. 
Bars made. 

Coals to a. 

tns. cwt. qr. lb. 
Unscreened ...... 106 16 0 0 

tons. cwt. qr. lb. 
134 4 2 25 

All Grey Iron. 

Ton of Bars. 

cwt. qr. lb. 
15 3 18 

P ig used. Bars made. 
P ig to a Ton of 

Bars. 

tons. cwt. qr. lb. 
147 16 0 0 

tons. cwt. qr. lb. 
134 4 2 25 

cwt . 
22 

For Week ending February 8th , 1868. 

qr. 
0 

lb. 
3 

Nos. 8, 9, 10, and 11, Ordina1y Furnaces 

Pig used. Bars made. 
Pig to a Ton of 

Bars. 

tons. cwt. qr. lb. tons. cwt. qr. lb. cwt. 
60 9 0 0 54 11 1 2 22 

.Analyses of Unscreened Coals used. 
Fixed carbon .. ... ... .... 64.92 ... 
Volatile hydro-carbons.. 27.14 ..• 
Sulphur... . .. . ... . ..... .. . .. 0.56 .. . 
Asl1 . . . . . . . . . . . . . . . . . . . . . . . • 6.34 . . . 
Moisture . .. .. . .. . • .. .. .. . . 1.04 ... 

-----

qr. lb. 
0 18 

64.26 
29.36 

0.64 
5.18 
0.56 

100.00 100.00 
These are not good coals , and, in addition, being supplied on­

screened, are fully oue-half ~mall. 

.A.BYSSI.NIA.--A correspon dent of th e Times, writing from 
Lho camp at Senaf~, under the date, February 2, says: 
" The road from Zoulla to enafe is now a fine broad track of 
some 15 ft. in breadth, and is in many places, especially in 
tho Sooroo defile, and where it makes it its last r apid ascen t 
lo Senaf6, a fine specimen of engineering. M~re convoys of 
carts are soon expected, and iL 1s hoped that m a few days 
wheele<i transport will entirely supersede as far as Sena~e the 
more expensive and wasteful pack tr~jl~ort. T wo ammals 
in draug-ht can carry 760 lb. from Zo a to Sen afe. Two 
pack ammals can only ca.rry 360 lb. In either case the same 
number of animals have to'be fed throughout t.h e rou te." 



RECE T PATE T. '. 
'T'm~ following specifications of completrcl pntcuLs 

arc all daird wit.hm 1 ho year l G7; aucl that Y<'ill' 
should he given in orderln~ them, ai the umH··wcl 
priers, from t.ho Grm~i 1 ·ea] P atent Office, ChallCCI'Y­
lnnr. 

(No. 1111 , ls. 4<1.) Alfred Audrcw Ln.nglC'y, of 
Chapc1-cn-lc-l1'riih, patents some formidu.blc-look ing 
railwny-brakcs. 'L'ho object of Mr. l;anglcy's plmtH is 
to utili :-;c the power which is lost dnriug the sLopping 
of trains by orclinnry brakes, n.ml fol' this purpo~w he 
proposes tlto following an·angcmcntl). According l.o 
ono plan, illc whcciR of tho hrnko-van nrc to he fu r­
nished with crnllkH, which cranks two to be connccf.r<l 
by coupJin~-rods wiU\ other cranks on the cnclH of nn 
inCermcclial,e shaft p]nred between Lho wheels. .E'ro1n 
the intermediate shnfi is driven the axis of an immcasc 
coilt•d sprjng, which is placed withitt n.drum con l.:~i nrcl 
in the brake-van, nnd which it is inlcndccl shoul d be 
wound up whcll tho train is to be rctanlcd. An ar­
ran~cmcnt jg providctl for enabling the power Lints 
accumulntrcl f.o be c•mploycd jn assisting Lhe st.ani ug 
of t he train. A spring which would he capable of 
storing up rmy considerable proportion of l.ho w01·k 
c. pcndcd in stopping a imill would, we lhiul., he 
rttlhf'J' unwieldy. Aceording to another plan, the 
~rnkc-van (if we may ~o call il.) is Iit.Lccl wiLh ey­
lmdcrs, valves, reversing· gcn.r, &c., its appearance\ 
bcil1g very much like that of a four-whccJ coupled 
locomotive engine, cxccpL that it !la~ no boiler. lu 
place of a boiler, howrvet·, there is n. ]arg-e re~crvo it·, 
1nt.o which the air is l.o be pumped by the c.ylinclen; 
and piston during the lime t.hai a f.min is being 
5Loppcd, the compressed nir so st01·cd up being ancr­
wnrds employed to work the machinery and assi~i jn 
starting the train. This apparatus woulcl, no doubt, 
work ; but, would it pny P 

(No. 1121, 1·d.) J ohn Rliot Jfodgkin, of Liver­
pool, patents a method of prrpnring oakum from nn­
tnn ccl or insufficiently tnrred fibres, by imprcgating 
the matet·ial8 wit.h tar dissolved in hcnzolc, or some 
other suitable solvent, and then driving ofl' t.hc solvent 
by evaporation, the vapour being condensed rmd col­
lected for· fu t.urc use. 

(No. 112:3, l s.) Gcorgc Simpson, of Glasgow, 
patents arrnngem?nts o~ hOl·ing machiner.v, which 
cou ld not be dcscl·tbccl wti,}Joui reference t.o drn.wing~ . 

(No. 11 2~·, lOci. ) Daniel Rankin, of Lho fiJ'm of 
Hank in nnd Blnokmorc, of Greenock, paten is improve­
mcnl.s in oscillating engines. Amongst other thing~, 
Mr. Rankin in some cases provides rach piston wiLh 
two piston-rods, these br ing bot.h conplrcl to one 
crosRhrnd which carries f he bcaring!i for the cranl -pin. 
This nrrnngcmcnt enables the enmk to be made t.o 
work much closer to the top of the cy]iudcr than if, 
can he under the ordinar.v plan. A ~im il ar nnnugemcni 
l1as in some ins I nnces hcen adopted for dir·cct-ncting 
engines, t.he croHshcad in such casc!i, of course, carry­
ing t he bear ings fol' the small end of t.hc connect.ing­
rod. Mr Hankin also proposes t.o fit oscillnLing 
rngincs with a simple gridiron Cll l.-oJf vnlvc, placed 
ju:;t outside the H1.cam-1.nmnion, nnd he nnangc::; the 
two ordinary slide-valves as near l,hjs in m 11 ion as 
possible, in order to reduce the space bnf.wee11 11te 
slides and the expansion. valve. In ::;omn casc'i al ~o, he 
/Hs the cylinder with a ~iuglc slide-valve, placed just 
within ihc st.ram-trunnion, and worked from an 
~cccniric on t.lac crnnk-sltafi by means of n. rocl whic:h 
JS coupled to the bot.Lom of n trunk attnchrcl to the 
valve-buckle. 

(No. 11:3-J., 1 Od.) RobrrL l~oby, of llur.v 1 L. Ed-
munds, paleuls n method ol' constructing und nnang­
ing the screening surfaces of con1-!icrccn~ and dJ·cssing­
mnchiucs, &c., so that ridd l e~ or screens of dill'erC'nl. 
gaug-e mny ho substiLulcd for each ot.IJ cr in t ire same 
macltiuc·. The consl r ucf.ion of the screens roulcl no(, 
be complcf.cly urscrihrd without rcl'crcnce to dmwi11gs. 

(No. 11 :~7, IOd.) \1Villia1n Uoclrrnuc,ofSeghill Jloww, 
Nor Lit 11111 brrland, patents, as n. corn m unicntion from 
1'hcophilc Guibnl,oJ'Mons,npparntuR for brcnking uow11 
~o~d , stone, and otl.tcr tni11ernl~. This appat·uius, which 
1s w tcm clod to be wt rod ucctl Ill to a hole horccl iu Lite 
m a tor ial l.o he " broJ"cu clown," cousi:;,ts of three hat·s, 
iwo or which fH'CdS agui nst opposite sides of f.Jtc JJoJc· 
being rn,u.,ccl f.o do f-iO by the action of the bar bcl.wrc1; 
1.JH'm. 'l'his cr.ntml bar ha~ a Humber of inC'Iinc•s 
form(·cl Ott rach side of it., these incliiws corrcspontl­
ing to sir11ilar incline') fol'lned on t.J1 o inner sides of 
the outer hsu·s. Between t.hc inclines on I he ccnf rnl 
and outer hnrs arc plncctl rollrt·s to diminish the 
fr·ictiou, ancl f he cc•ntrnl bnr is c·npablc of hnv i11~ ~~ 
longif udinal movcnwni imparted to it, by menu<~ c;r a 
1mL JiLting on n screw formed on the end of t. hc but·. 
.U.v moving the c<.'uiraJ bnr JongitudimdJy hy ihi~ 
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mcnnfi, the two ouict' bars nre wcclgccl nparf,, nncl the 
splif.l.ing acl.ion of the npt><tratus obt.ainc(l. 

(No. ll 11·0, Sd.) 'Vill iiLII1 I lolcling and .ft~mcs Tl old­
ing, of Whcrlton, patcuL the employment~, in ]oorns, of 
hcalcls, made of met nl or other rigi<l lllnf crinJ, sus­
!H'lHled from n. shu ft., an cl ltav ing- f.lH·i t' lower cndH lc>O"C 
or uueonfiltccl, ill!il.ea<l of lwi ug ~~Ltnc:IH• d to Lop anct 
bof.f om sh:d'f ~, as usual. 

(No. J 150, Scl. ) John 1\Tillwn.rd. or Birmillgh:un, 
patcn l.s, ns f.hc a~<·n t of .JaHteH \V1~ll c•1·, of Uinniuu:d,i, 
U .H., a, mdhocl oJ' dmini11g brCW('l'H' Jna~l t - l.u u s. Ac­
cOt·cli ng to this plan, th e• m are :lt't'iltlge<l below l,hn 
l'nl:-;o or {>erl'0n~tc• cl bottom or t he i1111 :t seric:-~ or radial 
opeli-Cil( cd piprs or vnriOII"! l(' llg'l.hs, Lltcso all ('() 111-
lllHllicaiing- wil h 11 c;c·nl.ral pi no t.ltrough whidt t.hc 
WOd:; arC' drawn on·. 'J'Jte ohjcc·(, Of f,he atTILIIgc•nHmf, 
is stalrcl I o he I o ensure tlmL Lite woris :; lmll be draw11 
C'C[ uall y from all parls or I ltn ma"h l1111. 

(N<). I 1 !>7, l:i. I Ocl. ) gdwanl I le)\ C'll ancl 'J'h0111as 
Hardy, or J>oolc, p:~lcnt impn>V('I))CILts in hm·sc-rake~, 
these improvements, wllich could nol, he clc·n.rly <lc­
scrihccl withouL rcfcrcuc•c to drawings, includin~ 
antwgcmcnts for l'acillt nting th<· lifl ing of I he tcclh of' 
the mke, and ihc con:sLntC'lion of Lite socl cts for f.ltc 
teeth of the rake of' double width, so that t.hry overlap 
each other. 

(No. ll 5R, Js.) Jtichanl Jr n"f.ings Jc' ,·ith, of 101, 
lJowrr Urwclincr-:sl.rcd, IJu hlin, lmtenl H appamtw; for 
disl.t·ibul,ing an cl mcnHttriH~ wakr, gas, or :;f.eant, alHl 
which it woul<l be im possible to describe clearly with­
out, rcfcrrnec to drawingH. 

rNo. 11 no, 1·d.) J oh n Af.kinson, of tl1c stram­
wlt~rl and patrut ut·nt uud n'\ lc manufactory, Vi(;Loria­
t·oacl, lJr<·d~, paten Is forming i 11 l ite• wood<·n 1·i 111 ot· 
l'cl lo<·s of a" hC'(' I a groove· CH' grooves, ancl <·mplo,yi ng 
a Lyre having inside projections concsponding t.o tlte~·e 
grooves. rl'hc t.yrc is to he or l:HICh si%C I hat when hot 
it, just. slips over the whc·cl, nnd, as it cont.ructs, the 
projrct.iow; on its innrr side cn~ogc wit.h t l1e g-rooves 
provided to receive them. vY c mnch doubt if this 
plnn of putting on Lyres is new·. 

(No. 1170, 8d.) J n.mcs Ball Manuix, of Limerick, 
pal.cuis, as the agent of HohcrL .M 11dge M nrchnnt., 
,J amcs Richard Davics, nncl .) ohn A ll nmn M nrchan L, 
all of W clliugion, New ~C'n.lnnd, a Rystclll of eonslruct­
ing pct·mancnt wny. Tn t.hiH sysl,<:lll the rail cow;isis 
ol' an irorl Ol' :-;tcr! bar, of a depth eq 11 nJ to about half 
it~ wiu tlt on Lho face, l,hi:; bar rcHting itt n. groove 
formed in the Lop or the C' hairs, which ~tre of ca~;L il'On, 
nnd arc placed close logeLhor so as to form a coniinH­
ous bearing. 1'be chairs rest. upon longitudinal Lim­
bers, and I he rai]s a1·c sccurr(l b,y hoii.H, which :we 
screwed into ihcm from I he under Riclr, nncl which paqs 
Lhro11gh bot.h chair:-; and longil,uc li ual t ind>C'rs. vV c 
fan cy a line thus consl.ructrcl woulcl soon "chailrr" 
undrr anyLhin~ li ke heavy tt·H rTin. 

(No. 11 72, I Od.) Arthur lt igg-, of Chc~f.ct·, patents 
an :uTaJtgemcni for cxhn.H~t.ing air from t.hc centre of 
mill-stones, so as to cause a ClliTCltl, or hcat.ed or arii­
ft cinlly dried n.ir to pnss from the pcriphcl'y of the 
stones l,ownrch the ccn I. re. 

(No. J 177, Su.) vVilliant Hohrri Lnkc, of A, 
SouihampLon-buildi11gs, pn.l('ll(,s, as the agcnL of 
Jlelcm Mcrri11, of New York, a ferdcr fot· ccn.tr irugn l 
sugnr-drying' lllachincs, t his frcclcr cons isl, i n ~ ot a 
hopper which is arranged so as to <lclivct· Lite srmi­
fltud mass evenly against. the s i d<'~ of the rcvolvtng 
cyl iudcr. 'J'hc unirorlll l.ltic·knc:ss or lire. IHy<' r. f lrns 
sprcnd over t.hc iuncr ~-> HI'fac·o of t.Jw C,Ylmtlm· lS c·n­
surcd h.v a h1adc wl1ieh spl'cads the t11aLerial to gaug-e 
Lo an_y cle!)i1·c·d f.hickucss. 

(No. I 178, 8cl.) William Robcrt Lake, of R, 
Soul.hampton-buildings, patcnLs, ns the n~cni o[ I lclcm 
.Met'l'i ll , or CW York, a discharger for CC'll l.rifugal 
sugar-d t·. iug machin('S. 'l' lr is clischat·gcr i~ a rcc•t•pl.aC'Ie 
which call he plncr.d within I he c.v lind C' r t.o be <lis­
ch;u·grd, Ill<~ sid<·s or I his rrc;riV('I' bring 111:\cl o in 
s<·C' I.ions wl1ich am hi ngc'cl so i.lmt. they can he. opctt C'<I 
an<l mn.clo I o sc·rvn a'i scm~JH'l's for rcmov ll lg' the 
nmLc·riaiH fro111 I he innel' ~; nrl'ac·e of' f ho rcvolviug 
cylindet·, t.ltese maLer i id~ br iu~ Lints ean~ecl I o C'll ~er 
I lt e t'(!Ccjvc· t·, wlr iclt cnn i.IH·n br lil'tc·d oul.. 

(No. 11 70, Stl.) \Villi r1m ltohcri Ln.kc·, of 8, Soul.h-
nmpton-huiltlillij~, patent~, aH t.he agent of l lelrm 
.IVJt'rrill, or N(·w Y 01·k, appar:d w; for <tpplyiug- wnLer 
fO I' l.he )Htrifieaf.ion of granu lafrcl Hllgar in ilC'('JIIt·i­
fug·:l] mac•ltinr. l•'or f his pu1·posc it is propost'cl to 
crupJo,v a rlc•'<iblc t.uhc CCHllttlunient.ing "il h an Htl'­
pulllp or l'C''~C'rvo i r, nncl furnighed wiLh a stopcock aud 
nor.zk, bv which a stream of air can lw clirc·ricd to nny 
pari of Lho llHl(•hinr. Couuccic'd with I hi~ pipe i-; 
another pipr, "hieh iH al·t·:m~cd so ns to dc·livc·r f.h<' 
water in ~mall jets wiLhiu t he vir-pipe llO%r.lr, so tltai 
the Wl\tcr rnny he in.kcn up by t.he cun<:ut of air and 
blown from f.l~c nozr.lc in the fonn of A rine mist again-;1. 
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the interior Rurfacc of the layer of sugar in tho 
machi ne. 

(.r o. 11 RO, Bel. Snmud J ose ph Mackie, of St. 
Pctcr's-tcrracc·, J\ensinglon Park -road, patents arrauge· 
menls fo1· bumi11g pcf rolc·llm, which grcat.Jy rcsrmblc 
those cn1ploycd by Mr. lt ic·Jtnrdson. T..Jikc Mr. lticharcl­
son, J\fr. J\l ;JCI ic m~rs a J HH'CHI ~ grntc or wick, through 
wltich ihc oil risrs; n.nd he sl.nLrs that f.lai :; wick may 
ho mnclc hy mixi ng firN·l ay wjth l1air, l.ow, or othoL· 
fih 1·ous materials, autl I h(: ll burn iug it. so as to clcsiroy 
t.hc organic m aLters, leavi ng Lire gntio porous. Jn some 
cascr; iL is p_ropo!icd to s~ 1 PI! IY KC~IItO ~~ l,hc porottR ha~·s 
wiUt w;Lkr tnfi tcad of od, 1 L lH'mg J tt!.cncled that. tJus 
waf er should be evnporaf,cd, :llld tltal, Lho steam should 
ri1-1r through the gmf.o n.ncl mi'\ wiLh the hnrniug petro­
leum vapour. 

(No. 11 HI, I Ocl.) A lfrocl Vincent. Ne,~to;t '. of GG, 
Cltanc·cry-lrmr, p:tl.c• nl s, ns the agent, ol I htlnndcr 
11 i(rlcy jtool.:-; or Corncnwillc, U .H., t.hc arrangement 
of ~c I)Jower,"'which we illusl.raLc•cl and drscribccl on 
page !)8:~ of OUL' la'il, vo! ttlllC. 

'(No. 11 US, 'l·d.) Clinl.on l~clgcuudw Ur_oomnu, of 
J c;c;, l•'l<·rl-sl.rc·<·f,, patc·nl.:;, as f h<' agent ol C~ms~ant 
Hnltallrr, of Bisdtwillr t·, a lliCI.I!o<l of scpamtrn!{ the 
vegciab ln maf.terH front "oollc1t was I.(', &c., hy :mbj<·.cf.­
iug thc:se matrt·hd'i for abollL t.wclve ho!trs l.o the. ncL1?n 
or ;~ hat h COli posccl o[ :3 per CC'III.. o{ Stdphul'lC a.Cld, 
m;~rki r 1g OG0 Brn.Hnw, nncl ~)7 per cent .. of wn.l.ct· . ~ i 
i:i sl.af.c<l also that othct· acH1~-J, Hll <' h as hyd rochlonc 
nud · oxalic, 1111\Y he snbHI.it.ulecl fc~r !-\ulphuric. ' l'ho 
tnaterials t\I'C dried, afl.r r hctng suhjeCiccl to Lh e bath ; 
aHcl if no cJl'ccL j:-; yet prod~tc·ccl, t.ltcy arc c~poscd for 
from two to fi ve hours (o a heal or frolll 1 ~·0° to 
IGO', l•'u lll·., when iltc vcgcLablc mrttlct·s hccomc friable 
nnd fall into pow<.lcr. 'l'hc use: of sulphuric and oLiter 
nridR itL f l t i~ wny, l.o.geilwr wd.lt the cn~p~oymcn t of 
proc·es~lCS for prol.cct.mg the wool from ll1Jnry hy the 
arid~ fornwd the subject of a patent taken out a few 
wC'rk~ bc·l'orr thaf, 11ow nnclcr HO Lice. (Sec N 0. Gl, 
of the year 18G7.) 

(No. 121:3, 1 ~ . 2d.) Alc'<l~tHlcr Clnrk, of RaUlhonc­
plaee, pa.iclii.H, nH a eo m m un i ration from Sccondo 
[toos, of 20, Boulcvnrt SI.. MarLin, .Paris, a l.clc­
gmphic m:w i puli~tor, .t.hc action of. wl~ieh is l~asccl cm 
the JHUllbcr or c' lcct,nrnl comnHtn lert.l.wns whrch mny 
be obtaillcd b,y ~omhining, 1.wo .au cl t.wo, n, cr t·tain 
nnmhor of r!cct,l'lral cont.nci poll)I.H. It wou lcl re­
quire the aid of d m wings to fully describe the ap­
paratus. 

(No. 12 17, 1 s. 2cl.) Gem·gc J?ol lard, o.f Jiayficld,, 
patrnts an appaml.us for rrgulaimg I he dt::;charg~ o( 
steam so n.s Lo enable sLcnm to bo drawn :ti a gtven 
prcss1;rc from n boil 'l' workrd at a hig l1 r:r pressure. 
in 1his apparatus (,he now of fh c J-, tC~Lill JS governed 
by an rquilibrium valve, which j.., eon nccf.ccl b.y a lever 
with a series or expanding and cont.nwttng- dtscs, be­
tween w hi eh the sLcam from the engine steam-pipe is 
ad11liLLecl. 'l'he arrnngrmcnl. is such that n. l'isc in the 
pressure of t.hc; si e1~111 in the pipo will r~t l.tsc. the discs 
t.o he fCJrecd fnrt.her apart., nncl the r.cpulthnum valve 
Lo he parLiu lly closed. H Lhc pr~ssu re or Lite steam 
itt the pipn fall ~, f.hc: reverse actton, of cout·sc, t£~/\es 
plncr. 

(No. J21D, 'l·d.) .J osrplt )Vfoselcy :~n ~l CltlLrle!) 
~~ o:;eley, or Lhc UltaiH·I it'i<·ld \V or~~, Aruw 1ck, p<tl.?nt 
111aki11(" f. hc f.op l'() ICI'H of HJ>iall ll llg and prrpanng 
lll:tC'hi~cl-1 iu 1 he followi11~ H1:~11 11 er. The .hocly. of t.hc 
rollc·r is or uwfa.l or wood, and t.hc rovcnug rs mndo 
iu 1 he fonH of a t.nhc. '1'lte inu<·r port ion 01· foundation 
or t.he ('()\ nin(r consists or elil"'l.ic india-rubbcr or 
indla-ruhber ar7<l <'I of h; whilsL Lhe oui<'l' portion is 
formed of india-rtth br~· mi \CU wil h any cat'Lhy or 
mrlallic suhst;tnrr~. wh ich wi ll , in I he process ol' vnl­
caui'>inrr, <·a use it. I o hardt'tl ~ ullici c: lltly to make it 
~.ntscrpnb l c ol' bring- poli-,hC'd. 

( o. 122 1, Js.) .J o ht~ Cnri.":;· of 1\.ill~u rn \_\ r-\1, 
patcnf :-; an·i.l tlgt'l11CIIh ol .loc·klll:.; ~rar I or !·ad\\ :.y 
poinLs <W d stgual ~ . . !11 I llts g-t'a l' eadt lcv<·r ts C?li­
Jtccl C'll wi th a :-~ltdlllg-ha r, llu: lrv<·t·s nncl h;a rs .hctng­
so arraltgt·cl that, tltos(' har~ comu·ctcd l.o the stguals 
work aL ri o·h L nugl<·~ l.o l.ltosc emlllecl.ecl Lo ( ho polllf,s. 
'['he· slidiug-ba1 s :1 re no I C'hC'cl .or rccc~~cd iu :su<'h .a. 
way t.hal. hy lit<' .IIH_>VCillC'Jtl, of an.v pomf -bar. cerl:uu 
sirrual-lmr:; are I elf. I n·t•, a11tl ot.IH·t·s 1oc·kcd ns m of her 
at~·augrnt('lltS of loc·k i llg' gl'iU'. 'l'hc llleCitatJ iC'a l flo~ai)s 
ol' lr. Uarisl:l 's gC'ar <'Oulcl 11ot, he c·learly C\plnmccl 
witlwui (,he nid or drawillg"'i . 

(No. 1225, l f!d. ) 'l'lton.H\'3 P.nton! of T;ivcrpool, 
patruts a fon1l ol ~ f eanH~llg'lll<', ol wl11ch the nrrang<'­
mc·nt is as follows: 'l'he c·y linclet· is filt.rcl wilh Lwo 
pistons, or" hich 0110 (':ltTir·s a trull k, ancl i~ coupled 
by a C()llll<'ditw rod cl it·c·c·L I o a central crank on I he 
ci·an1"- hnlt. 'Phc ot hcl' pi-;lon is provi~lcct wit.h n. 
piston-rod, "}Jich passes Llu·,ouglt t,lt.c crlmdcr ~0\'C I' 
flt l'IJH'Si frOlll lite• C'J'Hlll-~lm(l, a 11<l IS fttftctl \\' tl.lt a 
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crossbead from which a pair of connccl ing-rods pass 
back along 1 he sides of 1he cylinder to the crank-shaft. 
The two cranks, to \\hi eh these last-mentioned rods 
arc coupled, arc placed opposite the crank first 
mentioned. In this engine tl1e steam is first admitted 
to t.he space around the trunk of the first piston; from 

la.Ltcr being connected by boHs at the top, and an 
angle-iron frame at the bottom, the whole is held 
firmly togel her. 

N ewcastle-on-Tyne, and William Cochrane, of I.Jeghill­
house, Norlhumberland, patent a compact arran!!ement 
of coal-cutting machine. 'l'his machine is intended 
for cutting a groove in the coal by the planing action 
of a series of cutters all fixed to one bar, which has a 
reciprocating motion given to it by hydraulic power. 
One of the chief peculiarities of the macllinc is tlte 
method of fixing it, it beino- fixed by I he action of a 
series of hydraulic rams, which bear a~ainst the sur­
face of the groove formed, ancl are arranged so as to 
give the necessary advance afLcr each cut. 

1 his space it, passes to the centre of the length or the 
cylinder, and is admitted between the pistons, where 
it expands; aud, finally, it is concluct.ed to a surface­
condenser. 'l'hc end of the cylinder furthest l'rom the 
crank-shal't is in communication with the condenser, 
and the necessary valves arc provided, so that the 
second piston forms the air-pump bucket. 

(No. 122G, 2s. 2d.) W alter Crookc and Thomas 
Wrightson, of the 'l'eesdalc Ironworks, tockton-on­
Te?s, patent a form of hoist suitable for raising ma­
tcn als t.o the mouths of blast-furnaces, &c. A model 
of this hoist was exhibited at the convcrsazionc of 
the Institution of Civil Engineers last year; and we 
then fully described the principle on which it is coa­
structed (vide page 5G7, vol. iii., of ENGINEERI~G). 
The patent includes numerous applications of this 
hoist. 

(No. 1282, 1 Od.) Charles Dutton, of \V est Bromich, 
patents rcvolviug screens for screening coals, &c. 
These screens consist of two or more inclined 
cylindrical screens of difl'crcnt, degt·ecs of fineness, 
arranged so as to rcvoh·c concentrically one within 
the other. The outer crecn is tbe .finest, and the 
inner screen I he coarsest, and the material screened is 
thus delivered from the spaces between tltc screens at 
difl'ercnt degrees of fineness, the finest of all, of course, 
passing through all the screens. 

(No. 1316, 1s.) Thomas Russell Cramp ton, of 
Great George-street, Westminster, pal cnts arran~e­
ments of clay-preparing and brick ancl tdc making 
machinery. 1 n this machinery the mal erial is prc·parcd. 
by forming the untempered clay roughly into a stream, · 
and cutting it into slices by cutting-wires carried by 
a rapidly revolving drum. Particular mTat1g-ements 
for moulding and cutting the clay arc included m the 
patent, one plan for cuttiug the movi11g stream of 
moulded clay con isti11g in l he u ... e of a. cul(Jng-\\ ire, 
actuated by a stcam-cyliudcr, the valves of "·l.tich 
arc governed by the flow or tltc clay. 

(No. 1227, 10d.) John Swinburne, of 1, Wen lock­
street, patents a method of applying a J uckes grate 
to a Cornish boiler. According t.o this plan the inner 
end of the movable frame carrying the fire-bars is 
su pportcd by a. roller running on a rail laid on the 
bot,tom of the flue, while the other end is carrird b.r a 
pair of rollers running on rails laid ut t he grouncllcrcl 
in front of the boiler. The fuel is prevented from 
being carried over the inner end of the grate by a 
water-tube; and a fire-brick arch, carried by the move. 
able frame, is placed over the fire at the front end of 
the furnace. 

(No. 1234, od.) Ge01·ge Davies, of 1, Serle-street, 
patents, as the agent of Ivon ~ruce :Miller, of Phila­
delphia, U.S., a form of packing for st uffing-boxes, 
made by laying strands of hemp, cotton, 011 other 
suitable fibrous material in a trough containing finely 
powdered steatite or graphite, and rolling I hem in the 
powder until they are thoroughly impregnated with it. 
The strands arc then collected and formed into a 
loosely twisted rope, and this rope is passed through 
a bath of melterl paraffine, stearine, spermaceti, wax, 
or similar material, which envelops it with a compara­
tively hard coating ; and, finally, the rope is covered 
with a fabric which keeps the core in its proper shape. 

(No. 1235, 10d.) Jacob Bird, of Bromborough 
Pool, patent s a form of packing for air-pump buckets, 
contrived so that it becomes loosened during the 
downward and tightened during the upward, or suction, 
stroke. rrhe arrangement-about the advnlltages of 
which we have some doubts-could not be clearly de­
scribed without reference to drawing~. 

(No. 1239, l s.) :Marc Antoine }'ran<;ois Mennons, 
of 8, outhampton-buildings, patents, as the agent or 
Charles Bcnjnmin Norton, of 91, Champs Elysees, 
Pari , an elaborate alarum intended to be used on 
l.Joard ships to ~ive warning in case of leakage. I t is 
inten.ded that this apparatus should be set. in action 
by a float placed in the pump-well, the more or les!> 
rapid rise of this float consequent upon leakage taking 
place, causing a r11orc or les~ energcl ic action of the 
alarum. We should think that when a, vessel was 
tossing about in a heavy sea-way this apparaLus would 
be kept in a state of delightful activity, most reassuriug 
to nervous passengers. 

(No. l2·i5, 1s.) Georgc Davies, of 1, Serle-street, 
patents, as the agent of Samuel Golay, of Paris, 
machinery for cuttmg and dressing mil bt.oncs. This 
apparatus, which is worthy of the notice of those 
interested in such matters, it would require the assist­
ance of drawings to describe. 

(No. 1252, 10d.) George Hodgson, of Bradford, 
patents an elastic stop for preventing the cones or 
arms of the picking shafts of looms from leaving the 
lappet.s when working at a high speed. 

(No. 1271, 1s.) J ohn Brown, of t he nrm of Sir 
John Brown and Co., of Sheffield, patents a. ~. 'stem of 
constructing batteries. According I o this plan, the 
faces of the batteries arc formect of armour plates, 
fixed by b<>ing held in the grooves of rolled beat11s, 
these beams being set in and backed with coucrete, or 
connected wif h t.he masonry of a fort or the timber 
backing or a floating battery in any suitable manner. 

(No. 1273, 10d.) James Lomax and John Lomax, 
of Farnworth, near Bo11on, patent a syslem of con­
structing colliery and railway wagons. According to 
1 his plan, each corner of the body of a wagon is formed 
of two pieces of angle iron placed one within the other, 
and connected by pieces welded to them at t he top and 
bottom. The' ends of the planks forming the ends and 
sides of the wagon are received in the spaces between 
the angle u·on.s . forming the corner-pieces, and these 
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(No. 1284·, 8d.) Thomas Wood, o( ~1:anchester, 
patents, as a communication from 1\Iurdoch f acpher­
son, of the BaJtic Ironworks, Sr. Petersburg, the 
followjng arraugement of safety valves. 'l'wo 'Valves 
arc employed, each opening outwards ; One of these 
valves being lo:tdecl by a weight applied within the 
boiler, whilst the other is kept clown by a weighted 
lever in the ordinary way. Iusteatl, however, of 1 his 
lever of the last-mentioned valve being hinged to a 
fixed fulcrum, it is coupled to a fulcrum carried by tbc 
first valve, anu thus if the lever be overloaded this 
latler valve will be opened. A lever and fl oat placed 
within the boiler are also arranged so as to open the 
first-mentioned valve in the event of tltc water level 
becoming low. 

(No. 1292, Scl.) Alexander 1\ielville Clarke, of 5:3, 
Chancery-laue, patents, fiS the agent of Charles Bou­
chacourt, of 29, Boulevard St. ·uartin, Paris, a method 
of securing nuts by forming one or more grooves in 
the bearing face of a nut, and in the. face against which 
it rests, and placing a pin or key in the space presented 
by two superposed grooves. Various forms of keys, 
and methods of .fixing them, are described )n the 
specificaLion. 

(No. 1295, 1s. 4d.) John Heaton, of Langley Mill, 
Derbyshire, patents the process of making wrought 
iron or steel from cast iron by introducing into the 
latter, whilst in the ntolten state, the nitrates or 
culorates of potash or soda. The use of these 
substances (or of any other capable of evolving oxygen 
when heaLed) for this purpose was included in a 
patent taken out by Mr. Bcssemer in the year 1856. 

(No. 1300, 1s.) John Ramsbottom, of Leeds, and 
Thomas :Massey Pcarce, of Bradford, patent methods 
of constructing turbiues and other hydraulic engines, 
applicable either for obtaining motive power or for 
measuring the flow of water. The st.l:uctural pecu­
liarities of these machines could not be clearly de­
scribed without reference to drawings. 

(No. 1303, l s. 4d.) Charles Bosch Reitz, of 3, 
Leadeohall-street, patents as a communication from 
lleinrich \rVilhelm Schneider, of the Helder, N ort.h 
Holland, a form of water-meter in which, in place of 
pistons reciprocating in cylinders, two elastic dia­
phragms are employed; each of these diaphragms 
being pl aced in a sui table eh am her, and being bulged 
alternately in opposite directions by the admission or 
the water to the one or the other side of it. The 
movement of the one diaphragm is made to work the 
slide-valve by which the water is alternately admitted 
to the opposite sides of the other diaphragm, and vice 
versa. 'fhc patent also includes a form of pump in 
which a 1lexib le diaphragm is used, in place of a 
piston. 

(No. 130G, 8d.) J usl.in Thevenet, of Mont-sur-
1\iarchicnne Jez Charleroy, Belgium, patents sevrral 
forms of equilibrium slide-valve. It is intended that 
these valves should work steam-tight between the 
cylinder-face and an adjustable back-plate, and several 
methods of adjusting this plate are described, some of 
them being old, and others impracticable. 

(No. 1307, Sd.) Leon Delperdange, of Schaerbeck, 
near Bru~scls, patents making pipes in which under­
ground telegraph wires arc to be laid) with a slot or 
opening, extending throughout their len~th, this slot, 
which is afterwards closed by a suitable covering 
strip, being intended to give access Lo the wires, 
and to enable them to be laid in one length without 
soldering. 

(No. 1:~00, 10d.) Evan Leigh, of Manchester, 
patents a system of constructing ianding stages, ferry­
boats, &c. The e plans, which have principally 
reference to railway ferries, it would require the aid of 
drawings 1 o describe. 

(No. 1310, 4d.) John Hemsley, of Melbourne, 
Derbyshire, patents a method of manufacturing double 
or tubular fabrics in double-needle bar-warp ma­
chinery, h.v cmplo.ving one full set of threads and 
guides only to each needle-bar, the tubular fabrics 
being produced by causing the guides to cc double lap " 
the threads on to the needles. 

(No. 1 32~1·, Os. 4d.) Al exander Clark, of Rathbone­
place, patents, as the agent of Jean Baptistc Bean, of 
20, Boulcvad SL.l\1art in, Paris, various improvements 
in looms. This ~pccification is a ver.v volumuious 
one, being illustrated by twenty-two sheets of clraw­
in"s, and it would be quite impossible to give auy 
ab~tracts of its contents here. 

(No. 1328, Sd.) Gcorgc 'Vilson, of the C_yelops 
Steel Works, Sheffield, patents a method of construct­
ing railway buffers, so as to prevent ihe plun~er 
escaping from its case. For t.his purpose .Mr. Wils.on 
closes the inner end of the plunger by a fianged d1sc 
or washer-plalc of somewhat larger diameter than the 
plurtger, this plate, which is secured by a central rivet 
passing through the head of the buffer, resting against 
a shoulder or projection in the case in which the 
plunger slides. 

(No. 1329, 10d.) Thomas Crow, of West Ham, 
patents a method of burning petroleum oils in steam­
boiler and other furnaces. According to this plan, the 
hydrocarbon oil is conducted through a flat coil of 
p'1pcs, in which it is vaporised, a~d from whicl1 it 
passes to a second coil of pipes, which are perforated, 
and arranged below the first mentioned coil. '11he 
vapour is ignited as it issues from the perforations of 
the lowe1· coils of pipes, the heat evolved being made 
available for heating the vaporising pipes as well as 
the boiler. In starting the apparatus, an ordinary fire 
is placed beneath the coils to e(l'ect the necessary 
vaporisation of the oil. Is this new? 

(No. 1335, 8d.) Eurtcne Bourdon, of 36, Rue de 
Malte, Paris, patents some peculiar, yet simple, forms 
of valves for regulating tbe flow of liquids and gases. 
Each valve consists of a !aver of membrane of suitable 

" flexible material, such as in clia-rubucr, placed upon a 
grid, against which it is held by the pressure of the gas or 
fluid. 'l'be membrane is fix ed at one edge, whilst 1he 
opposite edge is attached to an arm so arranged that 
it eau be used to roll back the membrane, and thus 
leave the openings of the grid uncovered to the extent 
required. 

(No. 1338, 10d.) Robert Marsden, of llorwich, and 
Unas Bromley, of Ardwick, patent a form of railway 
brake, in wllich the pressure is applied to the w hetls 
by a lever worked by hydraulic power, the oil or 
other liquid being forced into the press-cv lmder by a 
pump worked from an eccentric placed on one of ilte 
axles of t he vehicle to which the brake is applied. 

(No. 1345, 4d.) Willtam Edward New1on, of G6, 
Chancery-lane, patents, as fhe agent of Alf1ed Nobel, 
of Rue St. Sebastien, l)aris, an explosive sub tance 
made by absorbing nitro-glycerine in porous inexplo­
sive substances, such as l:>aper, charcoal, siltca, &c. 
The powdered substance t 1us produced 1s termed by 
the patentee cc dynamite," or No bel's ~afet y po\' der; 
and he describes in his patent special modes of igult­
ing it.. 

(No. 1348, 10d.) Norman vVillis Wheeler, of 
Brooklyn, U .S., patents a s. stem of h.' drauitc 'alvc­
genr, which it would be impossible to de• cribc without 
reference to drawings. \Ve may, perhaps, gi\'C an 
account of this system of valve-gear at some fu1 ut e 
time. 

(No. 1350, 8d.) Norman Willis Wheeler, ofBrook­
lyu, U.S., also patents met.hods of const.rucl ing and 
packing slide-valves, which we shall probably illustrate 
and describe in an early number. 

(No. 1351, 8d.) Norman vVillis Wheeler, of 

(No. 1311, lOd.) Theophilus Wood Bunning, of 

Brooklyn, U.S., also patents a somewhat complicated 
arrangement for controlling the action of surface-con­
densers, which could not be described without the aid 
of drawings . 
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!f~tAeAULT. 

TJIE L oNDON GENEBAL O:YNIB'C'S CoMPA..l\1.- The number 
of passengers carried by the London General Omnibus Com­
pany in the half-year ending on the 31st of December last, 
was 20,757,127, and for the corresponding period in 1866, 
22,328,609, showing a decrease of 1,571,4.-82 passengers. This 
decrease of traffic was attributable partly to the obstruction 
of one of the leading thoroughfares by the works of the 
H olbom Viaduct, but more particularly to the straitened cir­
cumstances of the middle and lower classes, occasioned by the 
reccut finan cial c1;sis, the consequent stoppage of business, 
especially at the east end of the metropolis, and by the high 
prices of pronsions. The directors believed that on the com-
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1
20 FE E T 

pletion of the H olborn \ iaduct the traffic on the H olborn MACIIINEBT" PBOM ABBOA..D.-Thc effect of trade corn­
route, O'\'er which 150 of the company's omnibuses tra ,elled, bina tions in d!;ving trade from old localities has of late been 
would be very considerably increased, as it would materially frequently alluded to. During the past week a cotton mill 
shorten the time occupied on the jow·ney to and from the , in Preston has received a la1·ge consignmen t of spinning 
City. The average number of omnibuses working on week machinery from Belgium, which, notwithstanding the cost 
days in 1867 "\'as 602, against 625 in 1806; and on Sundays of transit, has been supplied at 15 per cent. less than the 
472, against 4q6 in 1866. The a>erage traffic receipts per Enghsh prices. Once Preston was a noted place for the 
omnibus per wt"-•k was 18/. l s. Gtd., against 181. Ss. 5d. in manufachue of machinery, and it supplied a great part of 
1866. The average fare per passenger was 3.30d., against Lancashire; now its machinery is being actually imported 
3.25d. in 1866. 'l"he a>erage earnings per mile run was from the Continent. 
11.18d., against 11.2ed. in J8G6; nnd the total number of THE GREAT W ESTEBN R AILWA.r.-"C'nder the provisions 
miles run was 6,135,&'72 in 1867, agajnst 6,446,476 in 1866. of the Act pas~ed in the last Session of Parliament the 
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number of directors was reduced to 16, and the "share­
holders' cou1mittee" selected se>en of the dll·ectors, who were 
recommended to retire. One of this number, 1\lr. Charles 
W etham, does not intend to retire without an appeal to the 
shareholders, and h e has issued stamped proxies asking for 
support against those of the directors who will retire by 
rotation on the 5th of March. ~fr. "~elham says he holds 
6000!. ordinary stock, and is intere:.ted in preferences and 
debentures to 70,000l., and that durin~ his directorate he has 
been chairman of the stores, expend1ture, and estates com­
mit tee, and believes his experience may be of essential 
service to the company. 
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THE 1 TRENGTH OF BEAM .-No. IV. 
As practical engineers almost uni,rcrsally proportion 

the several portions of iron structures to a certain pre­
determined strain per square inch on the metal, a taint 
of empiricism appears to attach to ordinary formuloo 
for solid beams in which the unit strain does not 
figure. Since we have now before us the several 
values of q> "c arc enabled to calculate a solid beam iu 
precisely the same manner as we should were it an 
ordinary girder, as will be seen by the following 
example: 

Requireu the section of a girder 12 iu. deep, and 
also of a solid round shaft., to carry a load of 10 tons in 
the centre of a span of l G It., the strain being 2 tons 
per square inch. 

The weight being applied in the centre of the span, 
lo" X ] 2" X 10 the moment of the weight will be m = 

4 
= 180; and for the girder section the area of flange 
would, consequently, be 

480 oo . a = -:-:--- ="' square m. 
12" deep x 2 tons prr square inch 

Now for the round shaft we have the given strain 
[==2 tons per square inch, and we have found the 
value of cp for a round section to be 1 !./; hence cp = 
3 tons, and F = f + cp, = 5 tons per square inch. 
That is with an actual strain of 2 tons per square inch 
on the extreme fibres of the shaft the apparent amount, 
deduced mathematically, would be 5 tons per square 
inch ; we have, therefore, to substitute that amount 
for the original 2 tons per square inch in calculating 
the necessary diameter of the shaft. ince m = 480, 
and F = 5, m the equation 'llt = M F, the moment of 

. . d 'll b M m 180 the cross scct10n req m re w1 e :-- = = 96 ; 
F 5 

and since in a circular cross section we have found 
rFl 

~I= , we have d3 - 96 X 10.2, hence d = 10 in. 
10.~ 

diameter nearly. 
The importance of these consideralions in determin­

ing the strength of any cast-iron structure cannot be 
over estimated. Thus, if we had to deal with a hollow 
shaft, theoretically, its resistance would be propotional 
to the moment of resistance of a solid shaft of the 
same diameter as tbe exterior of the tube multiplied 
by the maximum unit strain on the metal, less the 
moment of resistance of a solid shaft equal to the 
internal diameter of the hollow shaft, also multiplied 
by the maximum unit strain on the material. Now, 
". c have bown the moments of resistance of circular 
cross-sections to be proporf,ional to the cubes of their 
diameters, and tbc t111i t strains at different points of 
the section to be proportional to the distance from 
neutral axis, hence the maximum unit strain on the 
portion of metal removed in forming a hollow shaft 
would, if i1z situ, be less than that on the extreme 
fi bres in the same r11tio as the respective diameters. 
It follows, then, that D being f.he exterior diameter 
of a hollow shaft, and d the mterior diameter of the 
same, its theoretical strength in terms of a solid shaft 

D4 d'' of the diameter D would be ~ . 

Upon this conclusion most formulro for the strength 
of hollow shafts, as given in our ordinary text books, 
are based. }"rom what we have already advanced, the 
fallacy: of results so deduced may be predicated, and 
we w1ll now illustrate the practical effect of the error 
involved by a simple example. 

H.equired the ultimate transverse strength of a hol­
low shaJt, the thickness of metal being tth the external 
diameter D, that is, in temal diameter : external 
diameter:: 6 : 8. Then, in terms of the solid shaft of 
the diameter D, the strength will theoretically be 

8
4
-6

4 = 2800 
; or about 1~ths. But the strrngl h or 

84 4096 

the solid shaft will be F rl
3 

, so, in order to soh·c our 
10.2 

problem, it is only necessary to know the ~alue of F; 
and it is owi11g to the false a~sumption that F would 
ha,re the same value for solid or hollow shafts that 
ordinary formulre are at fault. 

Now, if we distribute ihe metal forming the hollow 
shaft in the 5amc relat.ivc position with respect to the 
neutral axis, and therefore offering the same resi!)tance 
to transvcrl;C s~rain , in the form of a solid cross section, 
we obtain the form of beam shown shaded in Fig. 4. 
It will be evident at a glance that this cross sec­
tion approximates more nearly to a girder than to a 
rectangular section, and still less to the more advan­
tageous circular section. In fact, the value of q> in 
the equation F=J+<J>, which, for a rectangular cross 
section we have found to be l ff, in thi'3 cross section 
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would be less in about the same ratio as the minimum 
thickness of the beam-at the neutral axis-holds to the 
maximum width near the extreme points of depth. In 
the present example that ratio is i, and, consequently, 
the value of <{>would he tx lt=·HJ. 

FIC.4. 

It follows, then, that with a workin~ strain equiva­
lent to 2 tons per square inch, as previously assumed 
in the calculation of the strength of the solid shaft 
carrying a load of 10 tons in the centre of 16ft. bear­
ings, the mathematical value of the sf rain at the ex­
treme fibres would be ] tt x 2, or about 3 tons per 
square inch ; whilst in the instance of the solid shaft 
it may be remembered it had the value of 5 tons per 
square inch, thus show~ng. an error ?f 66 per cent. ~s 
resulting from the apphcaiton of ordinary formul~, 10 

which the variable value of cp is not considered. Jn 
other wards, the strength of the hollow shaft with melal 
kth the major diameter in thickness, instead of being 
y7~ths that of the solid shaft as deduced on the ordi­
nary hypothesis, would in reality be only y7~ x %=y"o-, 
about, of that amount. 

Having thus carefully, though hriefl.v, analysed an 
adequate number of experiments on the transverse 
strength of cast iron, the investigation of the behaviour 
of wrought iron and steel under similar strains will be 
a comparatively simple process, since it will merely be 
necessary to deduce the values off and cf> from direct 
experiments, to enable u to ascertain by the process 
already exhibited the probable transverse strength of 
any given cross-section of beam, constructed of either 
of those materials. 

Experiments on the direct tensile resistance of 
wrought iron show tbe same want of uniformity in the 
quality of the metal as we have already found to obtain 
with cast iron. Thus, in 150 pieces of plate tested at 
Messrs. N apier's works, at Glasgow, the strength 
ranged between the limits of 14! tons and 28 tons 
per square inch, the variation being about 93 per cent. 
Again, in 195 bars experimented upon at the same 
place, the ultimate resistance to tension varied from 
19i tons to 30~ tons per square inch. The most com­
plete series of experiments are undoubtedly those 
made by Mr. Kirkaldy, who tested upwards of 600 
specimens of iron from all districts, with the following 
mean results: 

Ultimate Resist­
uncc to Tension. 

Reduction of Sec­
tional An~a 11t point 

of Fracture. 
---·----- -------- --------
lla rs . . . . . . . .. 
Angle-irons ... . .. 
Plates (length ways) .. . 
Plates (across grain) .. . 

tons per t-q. in. 
2-1 to 27! 
18~ tO 27} 
20~ to 24t 
18t to 22! - ---' 

per Ct'nt. 
22.6 to GO. 9 
9.2 to 4J.4 
G.9 to 20.9 
3.7 to 12.8 

The experiments of Fairbairn and Clarke on Staf­
fordshire and Yorbhire bridge iron gave results vary­
ing from 18 to 22 tons per square inch. 

An important experimenL on the cfl'cct of repeated 
applications of a breaking strain was carried out by 
Mr. Fairbairu. It was found, contrary to anticipa­
tion, that instead of tlse metal being injured by four or 
five applications of a strain producing so many succes­
sive ruptures, it was, in reality, improved in its powers 
o.f resistance, since, notwithstanding tho reduced sec­
tiOnal area of the bar, the final fracLure required 
greater force than either of its predecesRors. This 
fact was corroborated iu a ver.v interesting manner by 
some experiments of Edwiu Clarke on t.he transverse 
strength of bars previously subjected to a bending 
force, to which we shall hereafter have occasion to 
allude. B. B. 

I/5 

CENTRAL IIALL 01., ARTS AND SCIENCES. 
TuE idea of erecting a large central ball for the arcom~oda­

tion of the learned societies and for persons interested m tbe 
promotion of science and art, took its rise after the closing of 
the Great Exhibition of 1851 from representations then made 
to tbe commissioners of the want of such a building; and the 
hull now in course of erection forms a leading feature in the 
plans suggested by the late Prince Consort for &upplying that 
want. 

Tbe desif!n for the building is by ~ieutenant.-C?lonel Scott, 
fl.E., assisted by Mr. G. Townroe, art1st, and 1t IS based on 
ideas originated by the late Captain Fowkes, R.E. T~e plan of 
the building is elliptical in form; the main walls w11l be of 
brick, having their exterior fa~ed with red br~ck and terra cotta 
enrich menta, chiefly of a buff tJOt. The roof IS to be ?f wrou~bt 
iron covered with lead, and having a central blcyllght. The 
floors stairs, and alJ partitions are to be fi reproof. Access to 
and egress from different parts of the building will be provided 
for by numerous separate entrances and staircases. 

The site of the building is on )and belonging to the estate of 
her Majesty's commissioners for the Exhibition of 1851, be­
tween the conservatory in the gardens of the Royal Horticulturnl 
Society and the Kensington high road. Tb~ con~ractors for 
the building are Messrs. Lucas Brothers, and 1ts est1mated cost 
is 200,000/. . . . . 

The ball is being erected under the d1rectJOD of a proviSIOnal 
committee, of which his Royal Highness the Prince of Wales is 
chairman, and its management ili vested in a governing body 
acting under tbe autl:lOrity of a Royal Charter. It is proposed 
that 1t should be used for Congresses, both national and inter­
national, for purposes of science ~nd ar.t; performances of music, 
both choral and instrumental, mclud10g performances on the 
organ similar to those now. gi':en in various la~·ge .pro~incial to~ns, 
such as Liverpool and B1!m.mgham ; the ~1stnbut10n .of.pnzes 
by public bodies and soCJet1es ; conversaz10nes of soc1et1es es. 
tablisbed for the promotion of.science a~d art; ~gricultu~a.l .and 
horlicultural exh1bitions; nat10nal and mternat1onal exb1b1tlons 
of works of art and industry, iucluding industrial exhibitions by 
the working classes, similar to th?s.e .previousl.Y successfully held 
in various parts of London; exhJI.lltlons of p1ctures, sculptur·es, 
and other objects of artistic or scient.ific interest, or any other 
purP.oses conuectod with science and art. . , . 

1 he site for the ball was granted by her MaJesly s CommJ~­
sioners for the Exhibition of 1851, and the necessary funds for 
erecting it are being raised by the sale of seats. The seats 
which are not sold will be at the disposal of the goveming body, 
and the revenue arisin~ from Jetting them will be applied to the 
main tenance of the hall, and to defraying the expense of carry­
ing into effect the objects for which the ball is erected. Of the 
6000 siLtiogs, which it will contain, it is proposed to sell 2000, 
and 1120 of these have already been disposed of. The portion 
of the ball set apart for the orchestra contains seats for 10~ 0 
performers, not inc.luded in the. above 6000, and these ~eats will 
be also available for the publtc when the orchestra IS not re-
quired. . . . . . . 

In ex ea vating for the toundahoos of the bu1ldmg, 1t was dis­
covered that about equal portions of the ground consisted of 
gravel and blue clay, the gravel co~ering the Ken.si~gton-road 
half of the site, and clay the remamder. The bu1ldmg stands 
almost due north and south, and is situated exactly opposite to 
the Albert Memorial, in course of erection, in Hyde Park, so 
that a line drawn in continuation of its longer axis would 
exactly strike the ~entre of ~he memorial. At its extre!De 
southern point, the )me of outs1de wa~l passes o':er a well wb1c~ 
is used to supply water to tbe Hort1cultural Gardens, and 1t 
was found desi rable, in c~nsequence, to give ~ gre9:t depth to the 
concrete foundation, wb1ch 1s here 30 ft. m tb1ckness. The 
thickness of concrete varies at different points round the build­
ing, being deeper over the clay than . on the gravel, .tb~ least 
thickness been 3 ft. A drain 18 earned rouud tbe bUJJdmg, at 
a distance of 15ft. from the outer wall, to draw off the water 
from the land springs, which it is expected will furnish water 
for the supply of drinking fountains 10 the Hothcultnral Gar­
dens and of Mr. Buckland's fish troughs. The discharge from 
tbis ~ource has recently been ascertained to be about 7 gallons 
per minute. 

The shape of the building is e11i~tica1, ~a~iog. an ex_treme 
length of 272 ft . and an e.x.treme w1dth ot 238 fr. I t 1s nott 
however, a true elJipse in form, having been, ~or tbe sake. of con­
venience struck out from four centres. As w1ll be seen from the 
section ~n the opposite page (which ~as kindly prepared by 
Colonel Scott expressly for this paper), taken across the building 
on its longer axis, and in a line running at right angles t~ the 
Kensington-road, the building consists of an outer aud an mner 
wull, wiLh a space 20 ft. wide betwe~n them. Both walls are 
o fr. 2 in. thick at bottom. The bncks of the outer wall are 
set with a mixture compo~e<l of one part each of lime and Port­
land ct-ment, and six part~ of s.tmd ; ~he wall ~~~es. in steps ~f 
reduced thicknebs to about 18 111. at 1ts top. I he mner '"all 1s 
set with (loe part of Portland cement to threo part:; of ~an~, 
and it is maintained of the same tiJickoess l<J tuc roof, wh1ch It 
supports. As will be seen by the accompanying sect_ion, 
th~ inner wall is carried up in rectangular colu~ns svrmg­
ing from in\'erts turned a little above tbe foundauons; the::;e 
columns are connected togather by two sets of arches, one 
above the other, the upper arches being surmounted by a collar 
of brickwork 8ft. 6 in. deep; above wbich rise brick piers, with 
iron columns on either side, which support another collar of 
brickwork, on the top of wbicb is an iron plnte, running all 
round, to take tbe roof. In Ulis inner wall there :ne altogether 
120 piers, sixty of which are the main piers for supporting the 
roof, and are carried up solid from th~ ioundation, whilst t1.1e 
remaining piers, wbicb are placed alternately witb the maiD 
piers, are built hollow for the pnrpose of actiug as air shaft~ for 
the ventillltion of the building. The root consists of s1x~y 
c.Lrched iron girders, corresponding witll the number of mam 
brick piers in the inner ~all; the upper rib ~f each girder ~as 
a radius of 113 ft. 10 10., and the lower nb of 144ft. 7 m., 
which gives a rise of 32ft. 9 in. in the centre, at which po~nt 
the girders are 17ft. 6 in. deep, and are counected to an ellip­
tical web forming an opening in the centre ot tbe roof 28ft. by 
22 ft. Tbe:;e wrought-iron ribs will be covered w.ith Jeacl over 
a portion of their surface, but in the centre w1ll be ldt an 
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Rperture l OO ft . by 13 ft .. which will be glazed to form a sky­
light for lighting the building. 

TLere will be t hree pc1rticus, or gran1l ent rancl's to the build­
ing, on the nortl1, eat, and west sides respectively-one is 
shown in section in the engraving. At tile south side there will 
he 1\ communication b~> tween tl1e hall and t he grea t conserva­
tory belonging to the Horticultural Society, which may thus be 
used as a promenade on gn1n•l occasions. The 20ft. space between 
t he inner andouterwa:ls will form crush rooms, refreshmeotrooms 
and passagl's ; the upper ~aller_y, which is top li!!hted, i :~ intended 
ns a picture gullery. h nmerl i1ltely over the upper tier of boxes 
is Etnother corritlor, also 20ft. wide, which can be used for 
similar purposes, or it can be seated for an audience. The boxes 
~rA each provided with n sep~u·ate room, to which access is 
gained from corridors 9 ft. in width. Below the boxes is a 
t>pacious amphitbl'atre, and nn ar<'!l. 103ft. long, and 68ft. 
witlt>, measured on the axis of tbe ellipse occupies the centre of 
the buil<i in g. Smtt 11 lecture and concert rooms, refreshment 
and retiri ng rooms, and offices for sot'ieties using the hall, are 
~b;o contxined between tho outer wall and that of the hall 
itself. 

The terra cotta for t he facing of the bt\ilding is being made 
at Tamworth, ~nrl will cost from four to !)ix shillings per cubic 
foot. In consequence of the r.1pid wear of the griudstone::; 
employed in its manufacture, tl1e manufacturer ha~:~ recently 
ordered one of the Patt·nt Concrete tone Company's (Mr. F. 
n ansome's) artificial grind stones, to sec whether they will prove 
more durable. 

I n order to nvoid ~11 chancE's of fire, there will be as li ttle 
inflammable materinl as l tO::;sible used in the erection of this 
building ; all the joists will be of iron, ~md, with the exceptiou 
of the corridor over the upper boxes, they will be covered with 
Fox and Barry's flooring. At tht! top of the building, where 
wood must be used for the sake of its lightness, it will be 
covered with some uninfhtmmable material, such as silicate of 
soda, in order to render the chancl's of fire as remotl:! as po~sible . 

There is to be no fireplace throughout the enlire building, 
which will be warmed by steam supplied from a series of boilers ; 
the steam from one boil~r, after having passed through its series 
of piprs, will pass on to the next boiler to be re-heated, and t hus 
u cont inued circulation of hot steam will ue carried on through­
out the 'build ing. Ven\ilation will probably not cause any diffi­
culty in the colJ weatlJer when these boilers will be at work; 
but in order to provid ~ against the necessity which wil1 probably 
arise in t he bot weather, two lar~e fnns, driYen by a ten-horse 
power ecgioe, and ea pable of supplying 3, 600,000 cubic feet of 
air per hour, or 5 cubic feet per mim1te for each person (sup­
posjn,g the building to be full), will be placed in connexion wirh 
the air shafrs which run ·all rouud the building. There will 
also be another engine expressly for blowing the great organ, 
and a donkey en_gi11e for pumping, &c. These engines, together 
with the f<tns, wi ll bo placed on the basement level, in a build­
ing outside the wall of the-hall, and filli ng up the space between 
it and the Hor ticultural Society's conservatory. 

Altogetlwr, there has heen upwards of 60,000 cubic yards of 
earth exca,·ared from within the walls of the building. The 
first stone was laitl by her Majesty in person, on Monday the 
20th May last, and con iuerable progress has now bet>n made 
with the brickwork. The two main walls have been carried up 
to the level of the Kensington-road, which also is the level of 
the entrances, and a tolerable opinion may now be formed of 
the size of t he crush rooms and other chambers that will be 
contained in the space hetwl'en the two walls. It has, howevt>r, 
been necessary to stop further work on these walls owing to the 
non-arrival of the iron joist::;, which are being made in Belgium. 
Work is being pushed on in the erection of the low inner walls, 
which will support the rows of seats surrounding the arena, and 
which, we ~uppose, may be called the pit. Until within the 
last few days the average number of bricks · laid daily was 
60,000, but owing to the non-arrival of the joists, it has been 
neC'l'I!Sury to reduc~ the rate of progrl'ss, and ~everal bricklayers 
had cons<>quently to lJe discharged. The floor of the arena will 
rest ou the ground, over which will be placed, first, a layer of 
concrete 7 in. in thiC"kness, and over th11t a flooring of asphalt~>. 

Notwithstanding all othl'r provisions against firl', there will 
be placed fire-cocks, with the necessary hose and apparatus, a t 
Immerous points about t.he building. 

The irou-work for t!Je roof is, we are informed, ubout to be 
ron lructed, if it has not already been commenced, by .Messrs. 
:F~tirbairn, of Manchester. 

CntMNEY-PoTs.-Mr. J. J. Mochi, of Tiptree H all, writes 
to the Times as follows : " Are not chimney-pots a great 
mistake P Accident is sometimes a good schoolmaster. A 
heavy wind blew oif the chimney-pot of my dining-room 
without my knowing it. W e were much surprised at t.he 
g-reatly increased draught and consequent brightness of the 
fire. On looking round after the storm I missed the chimney­
pot, and subsequently removed other chimney-pots, with a 
like ad vantage. On reflection and calculation, I soon 
satisfied my mind that it is a great mistake, having a large 
chimney for the escape of tho smoke and heated air, to con­
tract its opening, and thus neutralise t he larger space. It 
is like cutting a wide canal, or placing large drain-pipes for 
the passage of water, and then obstructing i ts exit by a 
narrow and diminished opening. The narl'owest ~ortion of 
a chimney should be near the fire, where the rar16cation of 
the air is most intense and it.s upward passa~e most rapid, 
and the chimney should rather incl·ease than dtminish in size 
u pwards. As the heated air rises it loses some of i ts light­
ness. W e should then not hear so much of smoky chimneys 
and dull fires. 1\.Iakers of railway engines have found this 
out, for they now make the engine chimneys funnel-shaped 
or bell-mouthed." 

FB.oM TnE N on.Tn.-Messrs. P earse and Lockwood, of 
Stockton, have launched a paddle steamer for Messrs. Dixon, 
and intended to trade on tho Tees. Messrs. P earse and 
Lockwood are building a gunboat for the English Govern­
ment, a screw steamer of 1200 tons, &c. Messrs. Richardson 
and Duck, of South Stockton, have received an order for a 
Hull firm for a screw steamer of 1600 tons. They are also 
building three other large steamers. 
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TI-IE ST. ROL LOX CI-IEl\1I CAL vVORKS. 
THEHE is something highly bc"'ildering in the sigl1t 

of a large chemical wo1~ks, and an impression very 
different from that which mechanical works make upon 
the mind of a visitor forces itself upon every one who 
tries to trace the grncral arrangement anti system in 
which the different processes of a large manufactory of 
chemical products follow each other, and are mutually 
connected, or- to use a mechanical phrase-" are 
geared into each othet·.'' In mechanical manufactures 
we can trace the course of the raw materials through 
all their stages to the state of completion, and the 
result will be a straight line of uninterrupted pro­
gress. We can follow a piece of iron from the blast 
furnace to the forge and rolling mill, we can trace the 
course of the bar to the rivet-making machine or to 
the lathe, and we shall ultimately find the rivet in its 
place in the boiler, and the bar in the form of a piston ­
rod upon a finished locomotive engine or in a steam· boat. 
The circumstances are very dili'erent when we follow 
the course of chemical manufactures. 'l'he lines, 
instead of bein~ straight, are circles more or Jess 
complete, according to the state of science and practi­
cal knowledge in each branch, and in 1heir combina­
tions these ever-returning lines form the most be­
wildering and complicated sets of vortices and eddies 
that can be traced upon such a mnemotechnical map 
of a 'vorks as is afforded by the insight in all its 
branches and their mutual deJJendence and connexion. 
An alkali works, for instance, is laid out with the 
original intention of making soda. It requires salt and 
sulphuric acid. This latter must be made on the spot, 
and the second branch arises by that necessity. Sul­
phuric acid is made from sulphur, or minerals contain­
ing sulphur, by burniug these raw materials in 
calcining furnaces, and forming sulphurous acid gas. 
'This gas is converLed into the desired higher oxidation 
of sulphur by the action of nitric acid. 'l'he nitric 
acid gives a part of its oxygen to the sulphurous 
acid, and f he latter is tu ere by transformed into sul­
phuric acid, but the nit ric aci d being robbed of 
oxygen, becomes itl ils t urn converted into a set 
of lower oxidations of nitrogen, which are gaseous. 
'I'he last named gaseous products have the property of re­
oxidising themselves wllen exposed to the atmospheric 
air, and of forming nitric acid again. Here the first 
circle closes. The nitric acid used in the manufacture 
of sulphuric acid circulates wiLhin t.be works, doing its 
work over and over again upon unlimited quantities of 
sulphur burnt in the calcining furnaces, and it con­
tinually restores its oxidising- powers by taking up 
fresh supplies of oxygen from the air. I n treating salt 
with sulphuric acid, the product is sulphate of soda, 
but there is a second product formed by this process, 
viz., hydrochloric acid. It is difficult to recount all 
the pains and troubles which the unavoidable pro­
ductiOn of this acid caused to the alkali makers of 
l'ormer periods, until at last the means were pro­
videtl or utilising il:, by starting another branch of 
chemical manufactures in connexiou with soda making. 
The hydrochloric acid is used for making bleaching 
powder. lt is converted into chlorine gas, and this 
lat.ter i absorbed b.Y burnt lime. For making the 
chlorine from the hydrochloric acid, an oxicle of man­
ganese is required. A second product again is formed, 
viz., chloride of manganese, and this can be converted 
into an oxide suiLable for being used over again for 
chlorine makin o-. Here a second circle closes. The 
sui ph ate of soda must be converted into carbonatr, 
w bich latter is the product originally and finally re­
quired. 'l'he sulphate goe~ through a series of pro­
cesses, in which the sulphur is removed from it, and 
combined wit,h lime, forms what has been a waste, 
until within the last five years a method has been dis­
covered to convert this sulphur again into sulphurous 
acid, and thereby another circle has been closed. For 
this recovery of sulphur, hydrochloric acid may be 
used, or the waste product from tl1e chlorine still, in 
case of the application of the acid to that purpose, 
may be utilised, each of these processes again closing 
a circle for the n10vement of those respective products 
in these works. 

In its theoretical perfection a soda works should 
work up no other raw materials f. ban salt, carbon, 
and limestone, since t he other substances used in 
this manufacture, viz., sulphur, manganese, and nitric 
acid, move in circles within the works ; the final 
products of this manipulation would be only soda and 
bleaching powder, the waste product nothing but li me. 
In commercial practice, however, very numerous 
secondary prod11cts, and many products of the inter­
mi tteut stagC:>s of this manufncture form saleable 
articles, and the question or their being removed from 
the works before they have completed their circle arises 

[FEB. 28, I 868. 

more or less frequently according to the fluct uations 
of the market prices of the different raw materials and 
products. 

We have considered it neces ary, before describing 
some of the arrangements in one of the largest 
alkali works in the world, viz., the St. Rollox Chemical 
Works of Messrs. Charles Tennant and Co., of Glasgow, 
to irace this general and abstract outline of the 
di!ferent processes which form the operations of a 
modern soda works, and thereby to form a thread for 
the labyrinth which t.ltis enormous.concern forms to a 
stranger. The St. Rollox Works are placed on the 
banks of a navigation canal, connecting them with 
the seaports both at the east and west coast of Scot­
land. '1'hey draw their supply of coal from the Glasgow 
coalfield, and their limestone principally from Ireland. 
'l'he sulphur is imported from Sicily, and in another 
form from Spain. 1'bis latter raw product is a kind 
of pyrites, containing iron, copper, and sulphur; it 
occurs in an enormous layer at Tharsis, in Spain, not 
far from the sea-coast, and the whole mine is t he 
property of an English company, of which Mr. Charles 
'l'ennant is the chairman .'l'his company, "The Tharsis 
Su1pbur and Copper Company (Limited)," is now con­
structing a special line of railwa.v for connecting their 
mine with the port of Huelva. The engineer of this 
line is :Nir. \ iV. Moo re, of Glasgow. The permanent 
way consists of Griffin's patent chair sleepers, made 
b.v Messrs. Thomas Edington and Sons, and the makers 
of the wrought-iron lattice girder bridges are Messrs. 
Blair and Grey, of Glasgow. An iron pier supported 
on screw piles is to form t.he seaport terminus. The 
Tlwrsis mine supplies the pyrites for the St. Rollox 
Chemical Works and for several soda works on the 
'fyne, but it is large enough to supply the whole pre­
sent demand of all soda works in Great Britain, say 
from 300,000 to 400,000 tons per annum.* 

In all these instances the ores, after being calcined 
and freed from the greater propor tion of their sulphur 
iu the manufacture of sulphuric acid, are treated by a 
process patented hv Mr. VVilliarr. Henderson, of Glas­
gow (the well-known inventor of the ferro-manganese) 
l'or extraction of the copper. :For this purpose a 
special works was established some years ago in 
Glasgow in close proximity to the St. Roll ox works, 
and other much larger works exist on the Tyne, at 
Oldbury and Widness-lane, all being licensees of 1'Ir. 
Henderson, and utilising the copper from these and 
other very poor copper ores by his process. Mr. 
Henderson regulates t,he first calcination of the pyrites, 
so as to leave a fixed percentage of sulphur in the 
burnt ore, viz., from 1 to 1! times as much as the 
metal to be extracted. 1'he pyrites contain about 2 
to 4 per cent. of copper, and the amount of sulphur 
left in them in the first instance is 1 herefore 3 to 6 per 
cent. vVitb this prepared ore a quantity of about 10 
to 20 per cent . of salt is mixed and calcined, Mr. 
llenderson using, hy preference, closed calcining fur­
naces or muffies, and this calcination converts the 
whole copper into soluble ~nd volatile chlorides. The 
former are washed out of the ore, and the latter are 
caught in a condenser :filled with coke. The process 
is so perfect that th e yield of copper throughout a 
whole year's working comes to the full amount of the 
most minute chemic~1l analysis, and very far exceeds 
the percentage gi vcn by the dr.v assay. Indeed, un­
less the chemists are Vt'ry careful in analysing their 
test samples they are beaten by the yield of commer­
cial practice, w h1ch t hen gives a higher yield than has 
been supposed to be theoretically possible. 'l'he 
main feature in this process, and the one which 
has established its practical success, is the regula­
tion of the proportion of sulphur to that of the 
copper in the ore as l t to 1 as a maximum. In 
this proportion the mutual decomposition of the salt 
aud sulphuret of copper takes place so rapidl_v and 
so completely tbat the calcination is effected in six 
hours, aud can be conducteti at n. dull red heat. 
All attempts which had been made before Mr. 
Henderson's discovery of 1 hcse proportions to calcine 
copper pyrites with salt have commercially failed, on 
account of the very long time and high temperature 
requircJ for the process when an excess of sulphur is 
present, and on account of the loss of volatile chlorides 
of copper, t.he condensation of which l'orms one of the 
claims of Mr. Henderson's patent. By attending to 
the proportions discovered by Nfr. Henderson, the 
temperature can, with some attention, he kept so low 
that the. gross bulk of the chlorides remains in the 
rurnacc m a soluble state, and the condenser then 
becomes of minor importance. Mr. Henderson's 
patents have been frequently attacked in the law 

• The estimated quanti ty of ore in this mine is 20 million 
tons. 
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courts of 1 his counll')', and we understand that Ll1crc 
is n lnw-suit Jl.cncling eve~ now between the paten! CP 
and some part1es who constder th<:mselvc clear of I he 
pa.tc.nt by lu\\·ing pulled out a few bricks from the 
ongwally closed muffics of their furnaces, and thereby 
havmg :: conv~rted l~\C cl?sed fu~·nace into an open 
furnace. J L 1 a cunous tllustrahon of the state and 
management. of our patent laws to find plaintifl' and 
dc.fcndant. in ihis case qnarrcllinf! about the number of 
bncks wluch mu:st be 1·cmovcd from a "close" furnace 
to convert it i nL~ an " open" furnace, when there is 
such. a broad, :'tLal, ~ncl import·ml, principle as the 
rclait~c proportions o( I he sulphur and copper in i.b c 
ore huc.l do\\'n antl distinctly stutccl in the provisiqn.Dl 
~nd Jinal pcci licntiou of 1\h. llenderson's patent. lf 
1L can be pro,·cd that. the ad\·aul ages afl'ordcd bv :Mr. 
H rudcrsou's fh rd and very low proportion or ~tilphur 
were unknown before, that an excess of sulphur was 
alwa:vs usccl and considered indispensable, aud that. all 
p1:evwus aLt.cmpts al copper extraction by calcination 
w1th. salt h~ve commercially failed in consequence of 
the mattcnt1on to th is important po ut, then it is obvi­
ous that the fact of ~lr. H cndcrson's prefcrriu rr a 
closed furnace l.o an open furnace is an unsuit~blc 
po~nt of ai.La~k or defence. for his patent, and it is 
qlllte astolll::,hmg that I he mvcnlor, tbc infringers, or 
the lawyers of both, should ever have thought to 
make th!~ the fighting ground for tbeilo battles. The 
c~oscd 1uruacc ma.v bo an (ldvunlage, but the propor­
tions of n~c t al and sulphur arc inr!ispellsable for the 
succrss ol the process. I t js this proportion, and 
not the furnace, or any s imilar details, which l\1r. 
Ilcmkrsou oughL to dcf'rnd, and which those who 
wanL to over throw his patents must attack in order 
to arrive at a llnal drcision. We have dwelt at rrrcntcr 
lcngt.h upon this subject because it is a regrctablc fact 
that l he pal cnt laws of this country-imperl'ccL as they 
~ay be-are noL bett.cr under!:>tood by manufacturers 
1~ general.,. "~o very often waste large sums in expen­
stvc lawsutts m con equcncc of a mere misunderstand­
iug or th e prinoiples lllvolved in the case of certain 
patents. To return to Messrs. Tcnnaut',s 'Yorks we 
uow follow the sulphurous acid formed iu the Qur~lcrs 
to the chambers in which it is convcrl.cd into sulphuric 
acid, or the "vitriol eh am hers." 'l'hcsc sq uare vessels 
are all formed of lead, one of the few metals wh ich are 
not attacked by sulphuric acid. In the suhscquenL 
proce s of conccntra~ion of this acid, the lead hAs been 
replaced by platinum, and Lhere is a very larrre platinum 
still at the St. ltollox vVorks. Sorlle very ~·emarkable 
structures arc t he towers or condensers for caLchinO' 
the muriatic acid evolved from the salt. TIH'Y ar~ 
square high stacks filled wilh coke, through wluch a 
~onstant. stream of water is percolating. '!'he a .. cend­
mg current of the gases, which are passed into this 
st~ck through fiues, is absorbed by the water, and in 
th1s mam~er all o~· n.early all hydrochloric acid is re­
covered m the 1.Iqutd s~ate. Formerly, the alkali 
mak~r~ tho~rgl~t 1t suffi.ctent to lead the vapour of 
munat1c acid mto a clnmney of unusual height, and 
thns to convey those noxious vapours far enourrh into 
the atmospuerc to prevent them frorn cominO' ck>wn in 
thcit immediate vicinity. Messrs. 'fennanC nnu Co. 
have for this purpose erected a chimney 425 r~. high, 
and 30ft. diameter at the base, yet all these precau­
tions were found insufficient, and in 1863 the "Alkali 
AcL''. was passed, compelling every manufacturer of 
alkal~ to com!ense all the volatile chlorides produced 
~y l11s operations .. Dr. Ang-us Smith was appointed 
mspcclor under tlus act, and from one of his reports 
it appears that there is at present no more than about 
1 re~· cent., .on an average, ?f an the acid formed iu 
Bnt.1sh alkah works rscapmg mto the air. Yet even this 
amounts to about 40 t.on of drY. acid per week. Beforq 
the introduction of the .Alkali B1ll, it is supposed that at 
least 1000 tons or such acid were sprtad throuO'hout t.he 
atmosphere by tbe British soda \VOrks weekly. 'l'his 
means conccJltrated acid, and taking the quality of 
25 per rent. acid which Lhi represented per nuuum, 
the enormous :figure of 208,000 tons of mUt·i~Lic acid 
is arrived at. '!'here can be no doubt, therefore that 
the Alkali Act was a beneficial measure in mor~ than 
one respect. A novelty :\t the St. Hollox work is th e 
process of Dr. Ludwig Moud, of vVidncss in Lanca­
shire, rc~cutly intt:oduced ther~ for the 'recovery of 
sulpl~ur I rom .alkali was I e. Tins process consists in 
blowm~ hot an· through this waste which is in th e 
state ot a One po" der. The sulphur is oxidised and 
forms sol u~lc s~1ts, which. are the?- decomposed by 
hydrochlonc a01d, and th1s opcrahon produces sul­
phurom; ncid gas, which is led oa· to the vif riol cham­
bers, and sulphur in the state of cc flower~" or fine 
po" dcr, whirh can be sold or bunrt for maki1w frc~h 
sulphuric ac·id. Dr . . Moud emp oys a large fau:---placcd 
close to t he vats in which this alkali waste is produced, 
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and .he ~lo~,·s t he air thr~t!gh hcat!'d pipes before 
passmg 1t 1111 o .the va.f s. 1 Ire sulph11 r i~ collC'ctcd 
111 Jargc re ervot rs placed upon one of those euormous 
heaps or that waste which lr if herto has formed one of 
the greatest encumbrances of alkali work~, but which 
may now be looked upon as large ~~ores for sulphur 
available at a moment's notice. 

NOTES FROM TH~ NQR'l'l] . 
, Gr.Ascow, "'Nlnc~d.ny. 

Cla.~g~w Pig-Iron Jl!arl.:et.-Sinco th is day w~elQ tlt<'ns lws 
~een a sltgb~ upward tendency manifested in tho pricas ot pi~ 
rron, unle::.s m the case of th ~ verv best lmmds Coltnoss a.nd 
Gart::.herriE'. While 62s. 3d. nnd '52x. 2d. Cilsh

1 
were t.akt>n a 

week ago, u~d 62~. 3 ~ d . a montb, the quotntions y<>stt'rU~ty1 when 
~ood _deal of busmess wa:s clone, were us Jri~h a:-; 5~s. !)d. ea ~>h, 
Hlld ;>2!i. 7d. ll month, buyers remain ing lit th e~o prict·~; mal 
t ~1-tl • •Y the market has bt?cll firm wi th uu::.ines ·doing at 52s. GJ. 
l•or tho last two or tbre~ clHys No. 1 CohH':-.s has be~n down 
Gd. p£>r ton in price, and both it and N(l. 1 G.trtsherrie \V<'l'O 

qu,~ted yel>t~rday at 5 7~ . 6d. There is marked tcndt>ncy ye t to 
au mcre:l~O m the orders for e~ porta tion. 

T/te JJiscQvery of 11-on Ore in. the Carlelon llills. - The 
dibco\•ery mentioued lHst week in my " Notes" HS having been 
mado io East Lothian has atlrAttetl a consitlemhlu !lmount of 
nttet.tion; nnd ~ince the mnttcr wns tir~t publicly mooted in 
Scotland, V<~rious par ties repre~;en ting iron corn pnnics in the 
w~st of 'c<•tland have v-isited I he locality with lilt• view of Slltis­
fy!ng themselves as to the prospects of the yit•ld Clf the vH lunble 
mrncral. It seems that the opinion of t he pntetical men who have 
gone oyer tlt e ground is dec:idedly in favour of tlu., existence of 
tile oro in rich abundance, not ouly on the lunds of t>ir T. 13. 
Ilepburn, hut over the whole extent of tlu~ hill :~ thnt comprise 
the Garl~ ton n\nge. So much so is this the t·a:,e that one of the 
west coun~ty iron companies, iL is :-niJ, has en tered into an 
arrangement with the Eatl of llopetoun to make un immediate 
~carch for the mineral on t hat large portion (If the hill which is 
comprised within the boundaries of l1is <>~tate. l t will be com­
menced witho~t d~lay, so tbat at no distant dal owe mAy expect 
to have dtdinil e lof'ormation as to the ric lmes~ of t.he Garleton 
!li.lls in _i~on ol"e. , l'r,~en t appenran.ce~ ~l~e \'Cry pronli~ing, and 
1t JS antlc1pated1that an era ot manufncturmg pro~peri1 y is about 
to dawn 6n East LtAhian. When t hill discovl'ry was first :tn­
nouncell it stated that it was the only hematite known ill Scot­
land. T he writer 'vbo made the statement e,·idcut ly knew no 
better. That ore of iron is found in n nu tu bcr of places io cotland, 
but not in anything like the extent to wltidt it is found in Lan­
cusbire .nnd Cumberland. In the south of Scotland a lodo of hema­
tite is being worked by the Auchencairn lhmati te Jron Ore Com­
pany, which is 84ft. thick between wall nurl wall; nud it is ex­
pected that the output from it will soon oe 500 tons per nay. 

Proposed 1..\Tew L ine of Rail·way betu:een Glas[Jow and Coat­
b1iclqe. -J:.,. meeting, con\'ened by tbe chairman of the North 
Brit1sh Hailway Company, w 11S held on ~I onday in this city for 
the purpose ot considering the propriety of forming a new line 
of ruilwt.y to Coatbridge, the same to commence at the College­
station, and to pass U1 rough the parislJ es of Barony, ShetLie­
ston, and Old ?\JonklanJ. 1 t i:s proposed to subscri ~o a cnpitnl 
sum of 250,000l., which is ('>:pet ted to do more than complete 
tbe lioe, and that the line be workeJ by the Nor tit Uritish Com­
pany. The proposal to form this new Jine was entered into 
with considerable spirit. Mr. Whiteluw, r~presenling the firm 
of M~ssrs. William Baird and Compuny, of Gartsherrie, l1 ettded 
the subset iption-list by subscribing 50,000[. Another subscrip­
tion of 500Ul. was entered on the list, and in a few minutt-s the 
total subscription amounted in the room to 62,000[. Messrs. 
Wbitelaw, Beardmore (of the Parkbead Forge), lieudrrc, and 
A. Finlay were appointed a committee1 with power to add to 
their number other four subscribers, and to bee tbab the terms 
of a~reement be properly adjusted. 

1ll essrs . .JI acnab and Company's Bank .. ruptcy.-A meeting of 
the cred itors of l\lessrs. Macnab anJ Compuuy, engineers and 
shipbuilders1 Greenock, was held ye:,terduy, wl1\!n a sttttement 
of Lhe comptt ny 's affair:s was read. The Jiabilitics are lrow said 
to be 35,000!. Of the secured creditors thPre arc the Clydes­
dale Bank (13,500!.), .Messrs. Stewart and Company, iron mer­
chants, Glasgow (11,000[. by bonds upon the building yard), 
and the Hoytd Bank (by a bond O\'t>r the foundr)·). The un­
secured creditors represent about 7000l. The fir·m expect to be 
able to pay a compo:,ition of Gs. 8J. in the pound in tlm~e in&tul­
ments ut tbe lapse of six, nine, and t .. velve m on 1 hs. If satisfactory 
security can be obtained, the majority of the creditor~ have 
agreed to take this composition. 

Ilem·y's :New Breech-loader app1'oved by the Select Commictee 
f~r the J!1·itish A1·my.-~'be competition ,~·ith bt eech-loading 
nfies, whrch has beeu gorng on at Woolw1ch for some time, 
under the superintendence of a Select Committee appointed by 
Government, l.Jas now been brou;_!ht to H do:te, sntl the tlecbion 
has been given m f:1vour of the • itle invented by blr. Ueory, of 
Edinburgh. I Lhink I previou~ly mentioned tltat Ill , .. lltonry 
had been successful in the fir llt stnge, when, out of 112 com­
pet itor~ , he W HS :;uccessfu1 in getting into n :,hort list Ctt nine for 
the ~econd stage. He then received 300!. as a prize ; he now 
receJvPs lOOUl. :ts the prize for the be~t breech-loading rifle. 
T~e Edinburgh papers are OcilUr.}lly somewhat jubilant over 
tb rs gre~:~.t success of an Edinburgh private manufacturer. Mr. 
Henry does not no'v stand in tlrc front rauk for the tir:,t tin1e. 
In l ti64. his ri Re won the prize of 50/. offered by tho ~lnrquis of 
Tweeudale lor the best milit.ny breech-loader, ami in 1~65 it 
a~ain stood first, und gained tlte prizu ot l OOl. offHcd by t ho 
Nntionul Uifie Association, bel>ide:; nutl]bel'le ' $ prizes at rille 
meetings, chit>f of which was tuc Duke Of Cnmbridge's prize of 
50l. at tbe Wimblt·dou meeting of Ja::.t year, in the hands of .Mr. 
.Macrae, of Ne'' cu::.tle, who h:-~d only used the rtflo once bt>forP, 
at the l\Iorpeth meeting in 1 GG, where it >tl ·o took tlw fir:>t 
prize of '}..)/., and again in 1 67. The wonder I u I l>hoot in~ of 
the rifle at tbe Ea111 burgh meeting la::. t ycur·, as Wl'll as at Wim­
bledon, must be lre~h in the tnl·mory. l\ l r. Farquhar::.ou, of 
smnll-boro famt-, fired no l<'~s than twen ty sltotl> with it in a 
n!inutc ; an~ Air. Oswt!ld, ot the P erth Volunl<·crs, fired thirty­
e•ght shols 10 three mmutes, at 200 yurds, makmg a score of 
106 marks. 
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C1·!1Je ll'aterwo1·ks, C1·eenoci.:.-The local di put~tioo and 

misntulerstandin~s re~anltn~ the new waterworks nre not yet. at 
an end . .Mr. Leslie, C. E., Edinburgh, ~'3S receutly engaged upon 
an inspt>ction of the new workt~, u nd works in pro~ress, und 
within the last few dnys Mr. J. F. Bateman, the engint>er-in­
chief of the famous Loch Kutrine Works, has al so been over 
the Gryff~ works. He exprcss<·s t~ n opinwn of the most satis­
factory character regarding their construction and t-1ficiency. 
I t is reported that ~Jr. Le::.lie has in tbe most impressive terms 
cautioned the Water Trustees of Greenock regarding the emi­
nently hazardous work on wJJich they hkve entered in inter­
fering with the specifications and contracts, and tile respoDsi­
bil itics of engineers and contructors. 

TilE L.LINGTON RAILWAY. 
1\:fn. lT AYWOOD, the C'ngincPr t\ncl eunf'yot to the Commis­

sioners of Sewers, in a recent. r<'port d<'ttcribcs the .Proposed 
lt;bng~on raiJwuy, "hich ia a no' el projt•d in itl Wlly. It 
contemplates the formation of n railroncl bet" t•on :Utt1c Moor­
fields and I slington, at a point nenr tbl' Agricultural Rttll, on 
ono continuous viaduct, nncl with a nn.rrow gauge. 1'he line 
is Lo start from Liltlc MoortiC'lds, between Union~strcet and 
'l 'enter-sh·cet, and cros~ing 'f t·ntcr-streeb, "Wbite-atrc~, ancl 
Rcynolds's-court, at "hich point it loavt\s the City. It will 
cross Chi well-strce~ nnd many streets on the west side of 
Dunhill-row, Bath-street ancl ' hcphcrd<'ss-waJk, passing over 
tho City Canal near to "\Yenlock-basin, and over James­
strcct, William-street, nncl Et:Jscx-strec ~, through property on 
the northern side of L. Petcr's-s~rce~, ancl ierminnli.ng in 
Essex-road, near l 'lingLon-grcen. 'l'hc line is to be on a 
viaduct, starLing at a level ol' 30ft. above the pavement in 
Little M:oorfi.clds. Tenler-strrct will bo crossed by a bridge 
22ft. .Wgh ; White-street l)y another 21 ft. high, 'nnd 
ItcynoJds's-cour~ by another 10ft. 0 in. high. The viaduct, of 
wrought and cast iron, will bo lll tlcle and fitted together at 
lhc fnclory before j~ is brougM to the ground1 and WJll, it is 
said, bo consLruclcd much more pecdiiy than any o'ther class 
of viaduct. Owing to the height at which it wil! be carried, 
the narrowness of the gauge, which is to be only 8ft., and 
the mode of construction generally, the promoters believe 
the cost will be small when compru·cd with that of other via­
duct lines, and, therefore, that unu ually sma1l faJ'es may bo 
charged to pas engers, with con iderable profit to the share­
holder . The line appcnrs to .Mr. Hnywood to have been 
construckd to secw·e the traffic which it is anticipated would 
go from I slington to the City by the projected new line of 
thoroughfare from Upper-street, Islington, to .Foro-street. 

I I 

TnE LA.TE MR. CrrAru.ns ~ ~ STE\VART.-Wc regret to a~­
nounce the death of Mr. "'tcwnrt, tho chn.i,rman of the Anglp­
American Telegraph Co:ropuny. U e was take»- ill while at­
tending to business in t.hc City on W C'docsclay week last, and 
expired before he could be l'Cmovecl to his rcsidC'ncc. Mr. 

tewart held for mnny years ~h~ tt>sponsible position of secre­
tary to tho London and North-Western Railway. He was 
also secretary to ir IIenry P ottin&'er dm·ing the second 
Chinese war, arid took an active pru·t m the negotiations con­
nected with the treaty of peace by which that war was termi­
nated. In consequence of ~he abilit.y which he then displayed 
he was selected by thP. Government to administer relief n.mon~ 
his countrymen in the '\V cslern IIighlands during the destl­
tt1tion caused by great potato failure, and his services on 
that occasion were highly appreciated. He was descended 
from the oldest branch of the ' tewarts of Appin, who 
held their lands by gift from the cottish Crown for the 
gallantry displayed by them on tho disastrous field of 
..l!~lodden. 

TESTING .A.nMOUlt-PLATES.-The fll'st selected lU'mour­
plato of 6i in. in thicknc , manufactured for the Captain 
tm·ret-ship by Messrs. Charles Cammell an.d Co. (Litn1ted), 
Cyclops ::)tecl and lron W ork , Sheffield, was testrd on 
Tuesday last on board tho Thundcrer, target-ship, at P orts­
mouth, under ~he superintendence of Captain A. Hood, C.B., 
commanding the gunnery-ship Excellent. The plate mea­
sured Hi ft. in length, by 38 in. in breadth, and weighed 6 
tons 12 cwt. It was bolted on lo the 40-inch timber budring 
of the proof-room target bulkhead of t.ho Thundercr, and six 
8-inch phericnl shots wC're fir-ed at it from a distance of 25ft. 
All ix. of the Phots strut"k within a spncc of 19 quare inches, 
nnd the results apparently placed tho plate abo,·e the average 
of what nro now considt•rc<l "good" plates, but its cla ili­
ealion will not be gin•n until It hn been taken down from 
its pre~ent po i~ion. nnd its rcvcr c side rxrunined. No 
cracks wcro opened in any pRrt of the plate, or even in the 
indentations made by the hot, but the last t"'O shots fired, 
striking centrally where tho four previously made inden­
tations overlapped, squeezed up n. fringe of metal which was 
just sufficiently lorn by the tremendous ten ion to which it 
had been subjected to cxhibi~ its tough, fibrous natur<?. The 
greatest indentation, ~ade, ns the comb!ncd r~s~lts of tho 
six shot-blows, was 2 m. , and tho least mdentahon, as the 
result of one shot-blow, \vas 1.7 in. Mr. George Wilson was 
present as the 1·eprescntative of Messrs. Charles Camm,ell and 
Co. There appears in this nil't:LDg~me.nt 1>~ t.bl!ough-bolts 
and ma si"C'e t.1mber bulkheads on botu·<t tb, Thundc11cr an 
almos~ unnecessary expC'ndi~ure of timn, labour, ond material. 
'l'hcr' arc 12 holes to be clrillecl through ea~b. plnl<', and 12 
bolts with nu~s provided. 'l'b backing of the proof-room 
bulkhead ha to bo next rcplankccl nnd made sound, and 
then follows the lnbour of boring thr bncking and boltio~ on 
the plate, and, after the firing, tnkin~ it down again anct re­
monng it to tho dockyard for inspcchon. IT'ho plan pursued 
nt 'hoeburyne s i much more ~imp le, and les expensive and 
tedious. 1'wo holes only ar bored through the plato, and 
by t hcse it is suspcnclecl to a. stout cil'('ular iron ~ar, and fired 
a~ in thnt pm-ilifln wit bout any bnck:ing. lly this means lho 
effect of cv<'ry ·lwL Cllll be H't•n on tJw back. u " ell as o~ the 
fron~ ol' the ph1tc, and con:-;cqucut.ly n tar mor<' rchnblo 
estimate mny bo formctl of the pl~t0'::1 qu11lity th£\n cnn bo 
obtained by tho present system. 1 
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:Mn. R~.LDWIN LATUAM, in his letter on lbe ~ewago ques­
tion, "hich we published last week, referred to the system of 
house sewers which he had adopted a t Croydon. ~'his 
arrangement we now illustrate, and we subjoin the following 
r eferences to our engravings, which will fully explain the 
system adopted: 

R. )lain sewer, which may be either in the r ear or fronL of 
the premises. 

W. 'l'ho water main. 
D. The h ouse drain. The interior water-closets ~enera11J 

bein~ tho highest point of the house drain, the sotl pipe 1s 
contmued up through the roof, having a ft·ee opening, ns at 
V, or it may be continued up the slope of the roof and ter­
minate a few inches abo~e the ridge of the house, as shown 
by the dotted lines. The latter plan is generally adopted if 
any windows are near the point of escape, as shown at V. 
In case the water-closet is not the highest point of the drain, 
then a special ventilating pipe is carried up from the h ead of 
the drain. 

B. Branch drain connected with a double-trapped gully, G. 
E. Pipe leading from the scullery sink, and terminating in 

the gully, G. It is tho connexion between the sink and the 
sewer that is generally a source of great trouble in house 
drainage. These branches are usually simply trapped with 
a bell trap fixed in the sink, but it is found that servants will 

continually remove this description of trnp in order to pass 
some substance into the sewers, leaving the drain untrapped 
and in conncx.ion with the house. The arrangement shown 
dispcnst s v. ith the interior trap, and nBy se" er gases that 
might escape, if the trap of the gu11y failed, will escape 
through the open grating of the gully, G, into the atmo­
S!Jbero. 

T T arc traps to the water-closets, which entirely prevent 
any cscnpC' of gas into the h ouse, wiLh the arrangement of 
open soil pipe, as shown. 

T a is a trap on the house drain near tho sewer, which 
severs the conncxion between the sewer and the house drain, 
therefore the arrangements of ventilation are entirely con­
fined in this operation to the ventilation of the house drains. 

Formerly in Croydon the stack pipes for Lhe houses venti­
lated not only the house drains, but the public sewer; hence, 
when they were most l'equired for use, as during the p eriod of 
h eavy rain falls, they were then doing duty in their legitimate 
character, and lhe consequence was, that the gases had a 
force given to them at such times that compelled them to 
pass through the trap into the houses. The public sewers 
arc now ventilated on a general plan, and are broken up into 
short lengths, each length being sp ecially ventilated. The 
escaping gases are passed over screens containing charcoal. 

.ti1Tangcments as to Wate~· Supplg.-Thc supply of water 
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being constant through the day, and laid on each house at 
high pressure, it is not r equisite to have the larger store 
cistern, X; but many persons prefer always to have a large 
store in the house, in whlch case it is r ecommended that the 
supply for culinary and domestic Pl.l.T,POses should be taken on 
its way from the water main to the c1stern. 

Pis the pipe that furnishes the supply to the store cistern, 
on which there is a tap at the sink by which water is drawn 
on its way to the cistern. 

Z Z are small water-waste-preventing cisterns attached to 
each water closet. This arrangement is now insisted on in 
Croydon, in order to prevent a. waste of water. These cisterns 
are supplied either direct from the water main, W, or from the 
cistern, X. Each cistern is divided into two chambers-an 
upper and a lower. The lower chamber contains the charge 
for the water-closet. The two chambers aro connected by a 
simple valve arran~emeuL, so thaL all communication with 
the upper chamber is closed before the lower chamber is 
opened to the water-closet. The result is that, in raising the 
lever of the water-closet, iL is impossible to get more water 
thnn the contents of the lower chamber, and until the lever 
is again lowered no more water can be had. 

0 0 0 are overflow pipes from the cisterns, "hich are not 
permitted to commurucate direct "ith the sewers. By the 
arrangement shown, any escape of water, urising from defec­
tive works, is at once <liscovercd by the inspector without his 
hamg to enter the howes for that purpo c. 

THE METRO POLl TAN RAIL \VAY. 
(Concl!udedfrom prrge 87.) 

IN order to make 1·oom for the two lines running from ilie:Mid­
land Railway, with which on c of the Great Northern branches 
to the Metropolitan makes a junction at the north-west end 
of the King's-cross Station. the platform originally con­
stru cted on the northern side has been removed, ancl another 
platform, 300ft. long and 16 ft. wide, has been laid down, 
commencing at the north-east end of the staLion, room hav­
ing been made for it by settin~ back the retaining walls. At 
the end of this platfon.n the mn.:ecl guuge system commen ces, 
communicating with the 1\lctropolitan Railway proper by 
a mixed gauge crossing. 

The two bridges carrying Field-street aud Charlotte-street 
over the railway have been reconstructed; the former, a draw­
ing of which we illustrate in our two-page engraving this week, 
was originally a brick a1·ch 28ft. Gin. span, and has been l'e­
placed by a wrought-iron girder 81 ft. span. At the end 
of the new platform the covered way of the widening com­
mences, and runs to a point a little eastward of Frederick­
street, where the Fleet ewer is carried o,·cr the line in an 
iron tube of a somewhat similar design to the one we illus­
ti·ated a fortnight since. A portion of this leng th was made 
in 1862 at the same time with the MetroJ?olitan proper, the 
widening of the line being then under cons1deration. A short 
length of open cutting between the retaining ·walls is suc­
ceeded by covered way to a signal station placed nearly mid­
way between King's-cross Station and Farringclon-street. 

l!'rom the eastern side of this signal station to about 60ft. 
west of Ray-street, the railway runs through a driven tunnel 
28 ft. 6 in. wide, semicircular m section, and 6 rings thick, 
the centre line gradually approaching that of the Metro­
politan, and the gradient falling until at the point where 
the two tunnels meet there ts a. difference of 16.26 ft. in 
th e respective rail length~ Fig. 1 shows the plan of the 
two railways, the arrangement aud positions of the 
counterforts, and the new brickwork with which the 
existing retaining walls and the abutments of Ray-street 
and Vme-street bridges have been underpinned. From 
the tunnel mouths, for a length of 200 ft., the Metro­
politan rails run over the widenmg on wrought-iron girders, 
six of which also support columns carrying an overhanging 
angle of Cowcross-street. Figs. 2 to 10, on the opposite page, 
show sections a.t different parts of the work, the lines on 
which they are taken being all marked on plan, Fig. 1. On 
one side of the centre pier of Vine-atreet :Bridge is situated 
a pumping station, the centre 18 in. drain of the widening 
being turned into a sumph, and raised to the higher level 
drain of the Metropolitan proper . From this point the rails 
of the widening rise with a gradient of 1 in 100, till they 
gain the same level as those of the Metropolitan, and run 
mto the new station at Cbnrles-street, which has replaced 
the one at Farringdon-street. 

========= 
UTILISING WASTE CoAL.-.A series of carefully conducted 

experiments have been made by a board of engineers, ap­
pointed by the Navy Department of the United States, to 
examine mto the various methods of employing anthracite 
anG. bituminous coals as fuel, at the works of Messrs. '\Vhelp­
Jey and Storer, East Boston, ~fass. A furnace for burning 
I>ulverised coal was there erected, which the owners have used 
for several years in their ingenious process for the reduction 
of metallic ores. No official r eport of the combustion trials 
made with this furnace has yet appeared, but the results may 
be briefly stated. A series of experiments, each lasting 
forty-eight hours, showed the relative h eating power of 
bituminous coal, in lumps of 4in. cube, burned on a grate 
with a forced blast under an ordinary tubular boiler, and 
the same kind of coal, one-third in lumps, bttrned on a. grate, 
and two-thirds slack pulverised, and driven in above tlie fire 
with a forced blast. Under conc3iLions as nearly alike as prac· 
ticable it was found that on an average 1lb. of lump coal 
evaporated 8! lb. of water from a temperature of 140° Fahren­
heit, while one-third of a pound of lump coal and two-thirds 
of a pounds of pulverised coal evaporated 9!- lb. of water from 
the same temperature. The combustion was so perfect that 
in neither ca~e were the residual ashes more than 8 per cent. 
of the coal used . In the latter part of the expPriment the 
increased useful effect of pulverised coal over lump coal rose 
from 12 to 30 per cent., owing to the acquired skill of the 
firemen in increasing and regulating the heat. 

THE AMERICAN NAVY.-The United States Senate has 
just sanctioned a. bill with reference to the sale of fifty-two 
armour-plated ships of the American navy. It is also pro­
p osed to "alienate" nineteen first-class monitors. 
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18o ENGINEERING. 

TECTINICAL I r STRUCTlON. 
1 other prize:; ure awttrded. All p..Lyments arc contingent on the 

employment (If certifh·ated tl'achers. 
TnE Lords of the Committee of Council on Education have H. Elementary llC'hnols, night classc•s, and school:; of art are 

appro,·eci of lhe publication of the following explanatory memo- aidetl to tlte extent of 75 J•Cr cent. in the purchuse of examples. 
randum to accompany their minute of 21st Dec~mber, 18Gi. 13. Fourthly.-By thP. mainten11nce of t he National Art 
This m~morandum shows fully the aid which the State affords Training School at South KPn~inglon, in which IJighly qualilied 
in promotion of technical inl>truclion at the present lime. student:; from local schools of art are arlmitted and trained as 

1. It will be seen that this minute creates three descri ptions masters for school;;; of art, or as debigners, or art workmen. 
of scholarships ot· exhibitions for the encouragement of science Suc:lt students receive allowances for their support of from 15s. 
instruction and for the support of students uf the industrial to 40s. weakly. 
classes whil~ continuing theit· education. These are it1 tended to 16. Fiftllly.-Through the National Musenm of Decot·a.tive 
supplemt>nt nnd enl:trge cxi~ting action on the part of the Art and the National Art Library, which are made tts far as 
Sciunco and Art DepRrtment, autl to promote secot1dary instruc- posllible circul<lting colll!ctions for the benefit of local schools o 
t ion in elementary schools, thus forming a connectin~ link be- art. 
tween t hem and tbe science and art schools and cla~:;es . 17. The detailed regu lations for the admin\stration of nrt in-

~. The existing action through the Scitnce and Art Deparl- structit>h ar~ given in the Art Dir~ctory. 
mentis to aiu instruction in Science in tbe following subjects : 18. As respects Elementary Schoob.-By the minute of the 
1, practicnl plane and solid geometry ; 2, machine construction 20th February, 1867, aciditioual grants :1rc made by the Edu­
und drawing ; 3, building construction or naval archilet.:ture cation E:;tablishment at Whitehall to elementary :;chool t~ unc.ler 
l'tnd drawing; 4, elementary mathematics ; 5, higher mnthe- in:;pection tor instruction in subj~ets of secular instruction 
matics ; G, theoretical mathematics ; 'i, applied mech;\nics; 8, beyond reading, writing, and arithmetic. The re~nlations 
:\coustics, light, and heat; 9 magnetism and electricity ; 10, under \vhich such grants are made are issued by the Education 
inorganic chemistry ; 11, organic chemistry; 12, geology ; 13, Establ1shment, Whitehall. 
mineralogy ; H, animal phy:;iulogy; 15, zoology; 16, vegetable 19. The mana~en; of nn elementary school under inspection 
physiology and economic botany; 17, systematic uotany; 18, cnn permit their pn'mist~> to Le used for science tcaclting pro­
mining; 19, metallurgy; 20, navigation; 21, nautical astro- viued tit.Lt tl1ere be no interfer ... nce with the prirnury purpr>Se of 
umny; 22, steam; 23, pityt>ical geography. And in .th ·t in the elt.!mentary scht>Ol Ot' its three attendnnce:;. A sctenco cl~'itl 
elementary drawin~ as an education of tlto power of obl!ervation may t bus be formtod in coon ex ion with, nr:d receiving payments 
and in druwir.g, painting, modelling, and designing for manu- from, the Science and Art Department. But no payment:; are 
facture and decoration. madt! to teachers on account of science teaching in respect of 

3. In ordl!r to place a school or class in connexiou with the any instruction in science that may be givr11 dul'in:; the three 
Scitmce and Art Department, it is necessary that a commiLt~e, Attendances of an elelflentlll'Y school receiviug uid from the 
consisting of at lea':St five persons, should be formed, who will Edu~ation Establishmont, Whitehall. 
undertake cer(ain duties of superintendence in con11 exion with it. 20. In au elementary scuool not under the iospcctiou of the 

4. At~ respects science, the aid consi:;ts of, 1, payments to the Education Establishmrnt, aud, therefore, not recetving State :tiel 
teachers on the result:; of inbtruction as tested by examination; to elem~::ntary inst ruction, science classes nuly be ~ormed in con-
2, medals and pciZt!:; to the successful stude11ts; 3, grants to nexion with the !Science and Art Department Without any re­
the school iu aid of the purchalle of apparatus to tlte extout of striction as to the time or manner in which the instruction in 
50 pt>r cent. ot' the cost ; and 4, Royal Exhibitions anc.l free sci t>nce may be given. 
admisl:l ions to the n .,yal School of Mines in London and the 21. From this bnef explanation it will be understood how the 
Royal Colleg~ of S.:ience in Dublin. minute of the 21st December will afft:ct exi:;ting in~titutions. 

5. The puyments to the tenchers vary from 1l. to 5!., accord- This minute provides for two forms ot schobrllhip in connexion 
ing to the class in which t he student is placed. There are five with elementary ~choo ls, whether receivin~ State uid as such or 
classes, t he fifth being the lowest. The payment:; are only not. T he first of these i:; the element~try school scholarship. 
made for the instruction of ~tndems of tlle artisan or weekly 51. are granted to the manager~ ot any elementary school tor tee 
wages class, and those whose incomes are less tban 100l. per support of u deserving pupll, if they undertake to support him 
annum. The teacher to be qualified- to earn payments on rel:lults for a vear, and subscribe 51. for th t purpose. One such ~cholar­
mu~t h~ve taken a 1st or 2nd class, unless he has obtained ~ome ship is allowed per 100 students 11:1 tile school. The ~~l~ction of 
Umv<>rllliY degree. the student for the scholar;, 1p 1s to be by competltlon; the 

6. The examinu.tions are held in May. The examination in details of this, however, t11e managers of the scbool may 
each subject is held over tht} wl.Jole kingdom on the ~ame nigllt. arrange as they plea~e, llubj~ct to tile upproval of the Seience 
lt is not necessary to enable a class to be examined and obtain and Art Department. The payment of 5l. by the Science 11nd 
prizes, &c., that t ile teacher should be certificated. If a satis- Art Department is made conditional on the student pas:;ing in a 
factory committee be formed, any class or siugle btudent eau be branch of science at the .i\lay examination. 
examined, however taught. 22. The s<>cond, a more advunced scllolarship, i$ 41 the 

7. Prizes, which, with some few restrictions, are open to all Science and Art Scholarship," of which, <l~uin, tbere may be 
&tudPnts, are given to those who obtain a 1st, 2nu, or 3rd class. on~ per 100 st udent:-;. 'fl1is i:; granted without a11y con·~­
To tlta best ia each suuject are givtu a gold, a silver, and two sponding contribution on the part of the locali ty. Tho Sci~nce 
bronze medals. and Art Dep~trtment makes a grant of l Ot. towards the ma.in-

8. Six royal exhibitions of the value of 50[. per annum, tenable tenance, for one year, of the most deserving student or students 
for three years, are given in competition at the J.\Jay examinatious. ir& an elementary school who have t~tken a first grade in ele­
Tbree of these are to the Hoyal School of Mines in London, and mentary geometry anu freehnnd or model drawing,~ and pas~~d 
three to tbe Royal College of Science in Duulio. Free admis- in ilome branch of scieuce, on condition that, at th~ end of the 
sions are given to the courses at these inbtitutioos to all who year, the student obtains at least a third class in the subject of 
take gold medals. science in which be originally passed or passes in some other 

9. The detailed rules will be found in the " Science Directory," subject. I n both tllese cases the student mul>t be trom twelve 
published by tl1e department, price sixpence, which will be to ::~ixteen years of age. 
furuished on application to the secretary, Science and Art De- 23. Lastly, for advanced scientific instruction, t he minute 
partment. · offers local exhibitions to enable students to complete their edu-

10. As respects Art.-Firstly.-Towards the teacl1ing of cation at some college or school where scientific instruction of 
elementary drawing in schools for the poor. This aid consists an advanced character may be obtained. The Science and Art 
of payments to t he managers of 1s., 2:;., or 3s. on account of Department will make a grant of 25l. per aouum, for one, two, 
children Sll tisf~ctorily tat~gbt drawing, and who pass ~ vet·y or three years, fo r this purpose when the locality raisel) a like 
elementary examinatton of the first grade; and of lJayments of sum by voluntary subscriptions. And if the student attend a 
5s. or 10s. on children or pupil t l'acbers who pasg the more State school, such as the Hoyal School of 1\lmes in London, 
advanced or t;econd grade examination, and of prizes to sue- tbe Royal College of Chemistry in London, or Royal College of 
cessful children and pupil t eachers. Science in Ireland, tbe fees are remitted. It is a condition that 

The first grade consists of drawing in outliM from flat the exhibition is awarded in competition, th~ branch or branches 
examples, dr<lwing from regular solidti or objects of simple of sci~nc~ for which may be fixed by tJ•e locality, anu that t ue 
form, and of easy problems in practical geometry. student pursues his studies satisfactorily. 

'fbe second grade is an examinatton of a higher l:ltandard than • 
that of the first grade, but in the same subjects, witll tile addi- . ANGLO-ITA.LIA.N J OINT- TOCK. <:JoMPANIES.-:1'ho clelara-
tion of perspective and mechanical drawing. Examinations are t10n exchan~ed be~w:een Lhe Br1t1sh .-and. Itu.han Govern ­
held in May in any elem~ntary school taught by a master bolJ- ~ents, relative to JOmt-~tock compa~es, s1gned at.Jflorence 
ing a certificate for drawmg, ur wllo has passed a second grnde ~n. November last, .has JUSt been prmt~d .. It nottfies t~at 
examiuation in any of the above three subjects of drawioa .Jomt-stock compawes and other assoc1atlons, commercial, 
taught in elementary schools. 

0 
mdustrial, and financial, constituted and authorised in con-

11. Secondly.-Towards art instruction in nigh t classes for formity with the laws in force in either of the two countrir~, 
artisans held in elementary schools, in literary, mecha"Uics', or may freely exercise in tho dominions of th~ other all theu· 
similar institutions. This aid consists of pxymeots of 10:;. or rights, including that of appearing before tr1bunals, ~bother 
15s. on account of artisans or their children abo,•e twelve years ior the purpose of bringing an action or for defending t~c 
of age satisfactorily taught drt.wing of the ~;econd or third same, in conformity, however, with tho laws and custo1Jls m 
grades ; of prizes to successful students; and of payment:; force in the said countries. Also that these <.lispositions shall 
toward::; the local expenses of examination. bo n,pplicablo as well to companie!j contltituLed previously to 

The third grade is represented by works embracing the whole the signature of the present declaration, as to those which 
courlle of instruction in night classes or schoolt~ of art, such 11s may subsequently be constituted. 
drawing from example:;, from casts or models, from nature, the HAILW A.YS IN .A.usTRI.A..-Tho belief in the prosperity of 
antique, or the life; painting, flowers, landscape, or from life ; the Austrian empire is greatly stimulated by the I'oturns of 
det~igning or drawing for decor11tive purposes. the rnilway companies, the French-A.ustrian Uompauy having 

1~ . Thirdly-To schools of art held in rooms entirely de- 1 now an average weekly income of 65,000l., or 2~,00Ul. in ex­
voted t o art instruction. '!'his aid consists of similar payments cess of last year. According to reports from IIungary, there 
to those awarded to night classes, and of the following addi- is yet freight enough in arrear to fcocl the railways at the 
tional payments: same rttto throughout the summer. 1'ho Drenner Balm is 

~Os. on account of every artisan satisfactorily instructed especially successful, and, it is said, will monopolise for the 
in art. 1 present the whole passenger uncl goods traffic to Italy. The 

15[. or 801. on account of art pupil-teacher. company have just advertised that nu office has been opened 
5!. or 10/. on account of studeuts trained for art te:1cbcrtl or at Kafotin, the first station in 1'yrol, on the Bavarian fron-

national scholars. tier, to furnish gratuitously every information with regnrd 
3l. on account of free studentships to artisans submitting nd- to the line, and to take charge of everything connected with 

vanced works. the trade. 

[FEB .. 28, I 868 . 

IRONCLAD FOR THE DUTCH 
GOVERN~1ENT. 

0~ SaturJay, the 2~nd in!)tant, Mellsr~ . R Kapier a~d Sons 
luunchtc.l from their building-yard, at Glas~ow, a twm-screw 
monitor uamed D~ T ij,ger, of about 1GOO tons B.~J. , de.sig.ned 
and built by them for the Dutch Government. The prmctp.il 
dimensions ttre: Length over all, 187 ft.; breadth, 44ft. ; 
depth moulded, 11ft. Gin. This vessel is ~uilt iu compar~­
ments, witll water-ti,ght doors, and has n. aouble uottor;t, 1t 
being intended that the space between the ?uter and. moer 
bottoms shall be filled witlt water when preparwg for act1~n , so 
as to siuk the vessel to her fighting draught, which w1l~ be 
about 9 fr. 6 in., thu-; leaving only at>out 2ft. of the topstdes 
exposed to tbe enemy. Under ordir1ary circu~stances, how­
(}VCr the drau<Tht will be about 1 ft.less than th1s, thereby add-
ing to the comfort and seawortltioes:; of the sh i~. . . 

T he armour plating on si.d\':; o.f the vessel .ts 5~ 10. thtc~, 
havin<T a backing of teak 10 tn. th tck, and au 1ron Imter sk1n 
1 in. ~hick, supported by strong iron fra~es. The t~rret, on 
Captain <;1oles·:; plan! has ~ iu. armour, 12 10. teak backmg, and 
an inner 1ron skm 1 1n. thtck. 

The armament \vill consist of two 300-pounJers 12t ton 
Armstrong guns, having the most impro'·~c.l iron slides a~d 
carrb.Jge:;, and the tu rret will .be ~tte 1 wtth st~~m gea1:, m 
~ddition to appliances tor turotng 1t by ~tand. l b~ ecg10es 
(also by ) Iesl>r:l. ~apier) arc of HO nomt~~l c?ll.t!Ctl.ve horse 
power· cylind~rs $0 in. diameter, 1 ft. G m. lnJectwn .con­
denser~; vxriou~ ;notlern improvements be~ng intro~uced w~th a 
view to increased speed and economy of fuel. .Stea.m w.1ll. be 
su pp!icd by t.wo boi lrs, tile working pressure of wh1ch 1s ln-
teuded to bL• ;}0 lb. on the square incb. . 

1\ I essr:~. Napicr have also on hand an armour-clad twlO·SCre\V 
ram for the Dutch Government of 1470 toas l3.M. and 400 
H.P., 'rvhicll will be buncbed in a we~-:k or two, besiJes the. 
Auu tcious and Inviocil>lc, armour-clad t1vin-scrcw frigates, ut 
3775 tons and 800 H.P., each from Admiralty designs for t.be 
Hdtish Government. 

'l'HE METROPOLITAN GAS SUPPLY. 
I~ a recent report made by Mr. Haywood, the engineer and 

sun•eyor to the Comm issioner~ of Sewers, he rders to t~e pro­
ject prom~ted by the Corporat10n of. Lon~on . for supplymg the 
citizens M l h gas of an mcreased 1llummatmg power, greater 
purity, !lnd at a l9wer price t ban is already supplied. In re­
spect of illuminaung power the gas is to produce lrom an ArgJlnd 
burner conl>utnintr five feet of gas per hour, u light equal to 
that o[

1 

18 Sperm ~ndJes of SiX tO the pound, C<lCh burning at 
the r:lte of 120 graiu~ per hour, whereas t he illumiuating power 
of tht\ gas now ~>Upplied to the citiuns is, according to the 
Metropolis Gas Act of 1860, only ~qual to 1~ sp~rm candles. 
As to purity n?t m~re than ~0 .grams of bulphur . m any form 
are to be con t:une4 m 100 cub1c feet of gas. Wttb rt>garu to 
pric~, not more than 3s. 6d. is to be churg~d by .the Corp?rati.on 
for l OuO cubic feet of gas, whereas the pnce of gas of mfen or 
illuminating power is now 4s. per 1000 cubic feet. The mea­
sure define:; more c~~arly the mode of ascertaining the illum~na­
tinu power and purity of tlle gas; points not well determtned 
by ~he .Metropolts Gas Act of 1860. The Corporation will tuke 
powers to supply meters under certain conditions to all co~­
sumers, wiLhout cllarge. The site of the proposed gasworks JS 
on th::! northern banks of the Thames, at North Woolwich, to 
the east of Silver towo, whence t ile leading mains are to be 
brought by the principal roads to the City, which they may 
enter both at Aldgate, High-lltreet, and the 1\lioories. Powers 
are also :;ought to lay down gas mains and pipes .throu~l10ut 
the City, and generally to carry on the usual operat10ns ot gas 
companies, and such as may be needful for the econom1eal 
~upply of gas to tlle citizens. 

TnE CnrTTRAYUTTY OR NAPIER BRIDGE.-Th.is bridge, 
on the M adJ.·as Raihvay, ·was opened in state by Lord N a pier, 
on 8th J anuary last, nnd togoLhcr wiLh the completion of the 
Madras and Bombay Uailway to TR.dpatri, it opens up the 
important district of Bollary. The bridge is 212 miles from 
Mac.lns, It is 2800 l't. long, or a little over half a mile. 
The girdert~ aro supported on masonry piers, and in the centre 
on wrought-iron scrow ~ilcs. The foundations of the masonry 
piers w<n'Q laid each w1th fourteen brick cylinders, or wells, 
of 4ft. internal diamcLcr, sunk through the sand till they 
l'Cstccl Qu the compact blue cla.<., at an avcra~o depth of 13ft. 
below the bed of the river. 'Ihe building 1s wholly of the 
fine blue limestone, procured from the Nurgee quarries, 
about 23 miles distant. Ground was broken, and the first 
well sunk in :February, 1867, and the last girder placed in 
position the 17th December last. The contract price was 
only 98,000 rupees. 

Exiii BITIO.N OF APPLIED ART IN PARIS.-The :Minister of 
the French Imperial Household has announced to the Com­
mittee of the Paris Union Centralo that, after the closing of the 
exhibition of the works of living artists, which opens on the 1st 
of May and closes on the 15th or J uno, the Palais do l'Industrie 
will be placed at the disposition of the committee. The 
latter propose to organise a tri.Partitc exhibition on a large 
scale, comprising: 1st. A collcct10n of objects exhibiting the 
npplicat,ion of art to industrial purposes ; 2nd. The works of 
all the schools of design in France; and, 3rd . .A. collection of 
01·iental productions, ancient and modern. The date is not 
yet mentioned, but it can scn1·cely be earlier than August. 
'fh.is exhibition will supply an excellent opportunity of 
judging of the gonernl value of art-education nnd nrt-work­
'manship in Frnncc. 

10l. on account of expenses of annual report and examination. 
18. :Prizes are given to successful students, and the ud­

vanced studies of the schools of art are brougllt together in a 
national! competition, when gold, silver, find ~ronze medals and 

Trm EnBw V ALE Co:llP.A.Nr.-The directors of the Ebbw 
Vale Company (Limited), have notified that, in consequence 
of the general desire expressed by the shareholders to ha\e 
the nominal amount of the capital reduced, they have given 
theil· earnest attention to that subject, and arc advised that 
the best modo will be by the dissolution of the present com-

- pany, and its 1·econstruction as a new one, with shares the 
• The examination in dra·wing can, where there is no art nominal amount of which should be reduced from 60Z. to a 

certificated teacher, be held by the Science Cla:iS Committee t o l sum not exceeding 32l.1 an amount the directors think amply 
whom the necessary papers will be sent. sufficient. 

• 
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-
The pNIIutttt'Jtt f'irrulrttion qf J~N U I gElU G i.Y 

11010 f!NW/e,· thttJt I httl, tot/r•cliiJf'('J, qf tttt the 'UJt•r•H!J 

ftl!Ji'u't'l'tll.fJ jour11rtl.'l publishNt itt Lomlo11, at the same Ot' 

E N (~ I N E E H I N G. 1 8 1 

iron in crucibles containing the required wc·ight of ccdajn conditions, these conditions being the pa sing 
sol itl carbon , invented by tlw late Davicl MusheL; the upwnrd of Q[l.'!J!JC?t in the f!tl.veomt .form, t]n·ough l.he 
tllallufac( urc of cast st.cel direct from t.hc ore i a a. body of nu id m cl al, r·o,tt(lined i 11, ve.ysel.'J 1t0t het,_tnl ~1 
cruci ble, witlt t.hc requi!-! il.t! cluaul.il.y ol' carbon along jirt•. 'l'JJis, in ~~ few words, is the very boul of the 
"illt iL; the fttsion of puddlcd ~lccl iu crucibles, as .ilessem er procc~s. 

Cl h l:fj h l'l' pI' i ('P • 

pntdised by J rupp and oLherb ; the ccnteHiatiou of ~ir . .BcsbCII tCl' does not confine hitusclf in J1 is pal.enfs 
grallulal.cd C<t'>L irou ia crucibles with charcoal, as to the use ol' ntntospheric air, hut shows that "w:1J.9f'IL 

- patented hy Ucatiu~>; t ltc tllanufacturc of wooLs steel .c !/as nuLy be used iu liclt Lltcrcof," or a cc mixture of 
Atlvc1·tiscment.~ C'U111LOt be rccoivedfor itLScrlim~t in the cw·- by the natives of India; aml nnall,y Lhc fusion of blis- "ox.ygcn wilh other gaseous fl uids;" 01' he employs 

1·cut 'week late>· tlum 6 P.M. mt Thu.rstla.lf. Th e clun:qe fm· l_cn·d ~Lccl in eruci.hlc~ to J>roducc cust ol~cl, which. cc "''.'1.91/.'JCOtt.v j/11id Ot' IIIU!II'I', cottt(Jittill.'j, ~,. .r:(lprt!J~e qf 
arlvcr'lilJemenls is thrro s!tillin.'JS .for lh cjl1·:·;t fvw· lines o1· for so many ycnr~ lormcd. L 1e olaplc mauuiarlurc ol "CIJt)IIJiltf! o.r!J.r;e11," fo r tltc purposes ol Ju s mvcnL10n; 
tender, rmd ci,'JhlJil'ltr(l.for ('(Jf'/t wlditionctl line. , ' l,c(licltl, arc only so numy accttmltlatccl cxmupJe~ of but, he prcl'<;rs atmospheric air on account of iL~ chca.p-

'1'/w p ·ice of ENG l N EI!.:Jtl NG to an.n..tutl s~tuscribct·s, 1·o- thr Otlf' ,r;,·eal )'(let, viz., tltal,, prior t.o the dale of ~1r. nesg and efficiency. Nor need we wondc:r at this 
ceiving slampr.ri ropic.~ at places tln·ee miles awn!J Jt·on~. the Br-,scmcr's invention, 110 nroces::; ]~ad hceu known, or prel'ercucc, when we consider that IIIOl'C than one-fifth 
Gona1·at P otlt Office, is l l. h. 8tl. If c1·~rlit be .r;ivM, the proposed, for making Ca!',L steel, except by the 0011- of the whole aiAnosphcre is pure oxygen gas, which 
cha1:'Jo i11 2s. Ud. e.r;t1·a, subsc1·iptions being pa!Jable in tiuucd combustion of fuc·l for producmg tllC exces- abo und~ everywhere CHI the earth'~ surface, nud is the 
adv(lttce. si vc'ly hi~h Lct~tpcrature req uired to melt u.ud Lo retu.iu contrlt()tt prop~rty of all maukind, iu qu~mti ties un-

Citoques mul mmte!J m·dc1·s to be made pa!Jable ou .. ly to iJir. ca~l. slceJ ju a :-,late of fu:,ion. limited and frc·c of all taxation. Out warchOU'iCS arc 
Ch(Jrlcs Gilbcl't. ~uch thc:n was Lhc ::,tate of the casL-~tccl mauufac- all fi1lcd with iL, and like the widow's crui :,c, they arc 110 

Qfjlrc fln · Publication, awl Arlve1'liscme>~ts, No. 37, l.u re l.ltt·oughouL the whole world Hp to the Lime when :;ooncr cutpL,y than they fill agaiu s~onlaneously . \V c 
JJcdjrn·d-st~·ect, Strcmcl, 1V. C'. l\1r. Bc::;scmcr fi rst annou11ced his discovery ia a paper need uoL woucler, thcu, that .M.r. Hcfs~cmcr prcf'cr:; I his 

read h.v him aL the meeting of the Britbh A o,socw.tion cheap and cxhausLlcss source of oxygen to the .. xpcnsc 
at Chclt.c11bam, in 185(), vtz., "On the . .Manufacture of aud. lUConvcnicuce of sc•parating oxygen from ltitratcs 
"l\Iallcablc Iron aud ~1.ecl without l•'ut·l." ·; or oihcr cost.I.Y matcrhls, which musL Hrst be purchased, 

ENOI EEHING i.9 ·rogislorod for transmission aln·oad. 

L e blt,·cau. tl' gN G 1 NE g IU N (} pow· I a, ] 11ran.ro est J 15, 
Quai .JJ/(t(aqtutis, Pm·is, cltez E. L ac,·oi.r, .JJircoteu.l' des 
.Amwlcs du, Genic ()ivif. 

Sttb ... n·i ption.-..for the ANN ALI·:s u l1 Gt~N m C1 vrL arc rcl'ti ved 
b.lf JJr, .. ('luo·lcR (Jilbc1·1, tlt aJmMislt cJ• r!f HNGI.NgJtj Jt JNG 
o,('lvltom also the NoU'VEAl1 J'otn•gt?£lJILLH ur~ L'lNU J~ NIEl1.11. 

DES CHGMlNS JH~ Fuu 1U(I,IJ lJa oiJtaincd, price 01 . · 
JJ. Vatt Noll/1'lCitd, 102, JJrortrlwa.'f, l 'hw Y ork, is lit e sole 

A me1·ic(m a,qcnt .for ENGlN 1~J~ LU NO, muJ, is rmtltoriscri to 
1·ocoiuo all fhtusr1·iptions and Advertisements j1·om America 
jo1· this paper. 

In ansuu:r to itupt.h·ics, -tvc wcmlri stale that ENGI NJ•; HR­
ING ma,'/ be obtainetl in, .RuRsift, b!J subsc'1'ibin,q .for it at 
an,IJ of tltc P ost-offices ht tho JCmpi1·c. 'J'he J11'ic·e is 10 silucr 
r ot,bles p or annmn. iu. St. I'atct·sum·g, and 12 silvc1· roubles 
in other pa.1·ts of Russict. 

~IEgT!NO::> NJ~ X1' vVl~ EK. 

TJJE INSTJ'T lJ 'l ' toN 011 C I V IL ENOINlrEIHJ.-'l',,e.9da.'J, Jlfm·oh 
3, rtl 8 P.~r. " On. the lYianufartu.ro attti IVca?· ofll'.tils." 
B .'! lJfr. 0. 1'. 8cmdbat·,t;, .i181Jo<·. Inst. U.R. 

SocLE'rY 011 E~UHWI•.ll.ij.-Jifmula.'J, JJ/ arch ~~ at 7a P.l\r. 
.DitU'1tssirm on. JHtpcrs to bfJ ?'Cad, : " On tlto su.rvC.'fil ry' JHO­

poscd .Lines ,/(Jt' " Sltip Can((/ uelwcCII- t/I C Atlcmtir mui 
P aciflr," ''On, the l'anama llailr'oad," and "01t. tlto 1Ja1'icil, 
SMp Canal." Jly 1J1·. Cu.llcu,. 

ENGINEEl{_ING. 
FRIDAY, FEBRUAR Y 28, 1868. 

MA Ult'ACTUHJD OF CA.rrr ,·TEEL. 
'l'u E popular idea of tLc l3cssemcr process is simp1.Y 

ilJC prouuclion of cast steel by blowiug atmospllcric 
air iuto fluid cast iron. '!'his definition is, however, 
far too limited., aud by 110 n1cans COIIlprchclld::; the 
whole bcopc and priuci plc of tltal iuvcntion. l11 
order, therefore, to ascertain its true extent, and to 
\mdcrs1 anti how widely it diU'crs iu oLit<'r respects 
from all previously known processes, il will he neces­
sary to carry our thoughts back t.o a period prior Lo 
:l\lr. Hcssemer's invcutiou, and to keep in vtcw one 
imporl unt fact, yjz., that in all known lllOUCS ol' pro­
ducing steel throughout the world prior to ihc inven­
tion or .M.r . .ilessemcr, there was a neccs:,il.y for em­
ploying a powerful l'nmace for the purpose or iucrcas­
Uig anil continuing th e Leal of the mcLal by the com­
bul>Liou of coal, coke, or charcoal, from the commence­
ment lo tho t.crmiualiou of the rn·occ:sl>. lr we rro 

hack lo ihc Catalan forge, ihc low furnace of t?tc 
Pyrence::~, the flat hcarlh of the Sicgan otcd maker-;, 
or the small blast furuace of the lliudoo, we find in 
alL cases that Lite mcLnl under opcruliou is l.rcalctl in 
t.he same cuamhcr with the incaudesccnt fueL .\11 
the more modern plaus for producin:{ steel follow 
clo~cly in the satn c track. 'l'he maker of puddlcd ~tecl 
d iU'cr~ ouly in allow ing I he flalllc of hi~ powcrfulr~vcr­
bel'ator.y furnace to act direct upon the metal under 
operation OH the hcartlt, wh ich is in part separated 
frotn ihe fuel eh am her by a low wall or lire bridge, the 
regulutiou of the fire it t this process Lcing Lit e one 
grl'o.L essential clcntenL of sueccs~ . 

\V hen we look hack on the varied processes (hat 
l1avc been fro111 time to tinac employed, or proposed, 
for the prod ttCI ion of ca~L sl.ccJ, we find l1crc, u1so, the 
same grcatJJriueiplc ruuni11g tbrougltout ull previously 
known mo es of production, viz., the npplicaLion of 
the most powerful heat to I he cxl "rior of I he crucible 
or vessel contnining iltc metal under opcralion. 

Thu& 1,he prod uclion of cast steel by melting bar 

'1'11c title giveH to thiH paper, ol' itself clearl.v iudi- carl.cd, and ~torcd, at a much higher cosl, than l.ltc 
cutes how thoroughly .Mr. llcs:,cmer 1-3aw and apprc- lucre forcing of atn10~pheric air. And although 1\!r. 
('ial<'cl the hroa(ll iue of dcnHl.rcation which sc·pamLc., Jk..,scmcr cl wells with uwch force ou I he employrncni 
his inveulion fro m all former proce!)scs cmplo.vcd in of al.mosl>hcric air, he clcar1.v ancl un111iHiakably in­
the lllUilUi'acl.urc or cast steel. H wilt be l'CIIlelltbcrcu dico.Lc~ t l~~t O.?J/Jf!tt i~ Lite one clcnl(.liL lll LIHJ. I. natural 
wil h what iacredtdii • .Y l.l1is aunounccmcul (of a mode or cou1pouud, air, wbich is necessary aml all suJiicicnt for 
111akiug steel without fuel) was rccci vctl by nearly all hi::; proccs:> ; and at l.he same tltuc he clearJy tells us 
practicaL men tltroughout the country, wlw could not 1 haL ().t'!J.9Ctt f!tts , o,· 'ttlf/ttN cotttaittill.ff, Ot' Ntpttblt• qj' 
ul. oucc ignore !.he facts and. couvictious of a lifetime. eiJolvittf!, o:c.IJ.fJett , may be used iu lieu th~l·co f. 
'l'h<' more they lucw of tltc excessively high tcmpC'l'aLurc lt'rom what has already been said, ll w11l be sccn 
requin·d to rclaiu cast s i eel iu a state of fusion, Li te that the proCCl>S of nJ r. 13csscmcr is not ~imply an 
more tlillicult was iL for them Lo rcali~c a fuel ~o uovcl, improvement or alteration in tbe details of a prcviou ·ly 
and ~>O completely al variance with the practice of the known ancl csla.bliblted nwdc o[ Hlaking cast steel. On 
trade, and with all t.heir precouceivcd uotiomJ on the ilte contrary, Lhc 13esscmcr process 8Lauds alone, on a 
suhjccl, audit was, COll!,Cquenlly, aL finst ut terly dis- ha.,is of iLs owu, conspicuous alike for its cx.trcmc 
bcl1evcd. by Ll10usantl::; or perso11s well iuformed. on all ~impl i city, its rapidity of action, for the immense 
matters rel,~l.iHg to the manufact ure of irvn and blccl. quanl.itics iL is capable of dcaliug with at, n single 

'l'ltc foll owing ohort aholract from lhc paper rcarl at ehargc, as well as for the entire absence of manipu­
Clwltcnluun will abo :;how how complcLcly Mr. J3cs- lation, and u~c of fueL 
scmcr was aware of the true prin?iplc::s iuvol.vcd in. bis IL must. abo be borne itt miud tht~t nitrates of soda, 
proccs.s, cv~u '~t that ca~·ly pcr~~d of the lll v en Lwn. audnitrulcs of l>otash, or chloratcs of soda and chloratcs 
~peak.wg ?i tl1c rc~ult~>. of the varwus fut:t~accs ltc had of poLasb, whi e they remain as ~ uch, have no power 
used lor lH!:i early cxpenmclll.s, Jt c say!): "lhe!Se rc~ull.s wlnlcver Lo couvert fluid. cast iron iuLo ::st.ccl · mouths 
" all ~endcLl ~o con Hr ut ~m c~1LireJy .new view. of the or ~cars of contact would noL efi'cct such ~ change 
cc ~ubJCCL, whiCh at that tunc iorccd. Jtself ou ]us af.tcn- while these ~ubstanccs cxisL as ui t,rates or chlorates · 
" tion, viz. , that he could produce a much tuorc iu- we mighL as wcJJ expect that a tauk-fnll of co1d watc~ 
"tense heal u;ithotd rlii.IJ./ttrJatce o,· Ji,et, thau coulJ be woulJ drive a locomotive-a result t hat uo time either 
" obtaiucd by either of I Jtc modificatio11s he had. ~sed; can accomplish while t]JC water remains a liquid; but 
" ~~d, ~ouscqu~ntly~ tJ,:,t he sltou1d not ouly avoHl tlw simply apply heat to the water, and we then generate 
cc lllJ ur1o.us aetwu ol wwcral fuel on the 1r?n und~r a power t.hat forces the huge machine along i ls iron 
:; operatwn, hut that. be \\:ou1d at, il1c same tlme avo1tl track lil e a thing of life ; so, in like manner, if we 

a.bo the ?Xpense o~ Lho i~c~ . . . a.pp1y the heat of melted ca:,t iron Lo these quiet, in-
" On lhts ~1cw field ol t~quuy, h ~ set out w1th operut.ive uitrutcs, or culora.tcs, thc.v arc rapidly uecom­

cc the ass~mptton Lhat crude tron (·onlam~ about 5 1~cr posed, and cease to be nitrate~, or chloratcs, tbrow­
" cent. ?I carbon; that carbou cannot, c~1 st at a \~l~1te mg o11' abuntlaucc of oxygen gas, the vcr,y clement 
cc bcaL lJ?- the prcscucc. of oxygen, .w1lbouL urutm~ which Mr. l3 c~scmer has shown from t.hc lir~L Lo be 
' ' ihcrew1l~1 and produew~ C?mbusit?u,; that suc11 Lhc all-sufficient decarbonising and heat-producing 
" comhus~ton woul~ pro?ced wtlb a raptdlly dcpcudcut n~cnL necessary to couvert 11uid cast iron iulo btccl. 
" on the amounL ol sut:Jaec exposed; anti lastly t~mt Oxygen gas so generated below the surface of the 
"the 1cmperaturc wluch the metal. ~vouh~ acqut_rc, meLal isforN'r/, UJilocu·tls againsL the fcrrostu.tic pres­
" would. also be dcpcuclcul, ou tltc rap1d1Ly wtLh w Juclt sure of Lhe fluid mass above iL spritwiuo- upwards in 
" lhe oxygen aud carl?on were made lo combine.; a11tl, ~Lrcam::s from diU'ercnt parts ' of tl~c ~lccomposiug 
cc con~equently, that tt WIJS Otl(!J 1lf'('('.'{8flf,'J to btl!l,fj tht• ma~s or uit.ratcs, or chloraics, precisely in Lhc bUlllC 
" o:~:IJ.r;fm at~d c11rbott to(/rthe,· lll such a luam.JCr tltaL a way as if the oxygen gas lmd hcen admiLlcd io the 
er va::s.l, ~u_r! uce should be CXpOSeU to thCll' t_11 uluul boLtom of the vessel from a cc 1'f'SCI'UOtt' oj' o:r.IJ.fjf'IZ 
C( actwn,, m ord.cr to l>rodncc a tcn a p~rature htLhcdo ,r;a.v," as described in Mr . .lks~cmer' s patent. H t11ust 
" uuatLamablc 1.n our urgcst furnaces. 't . uoL be fo rgotlcu that it is l,his passing ol' the oxygen 

. 1 ~t thu~ sl;~twg Lo ihc world the theory on whJclt ~as uptfttrds th,·ou(Jh the fluid i,·ott tit a( alone lllake:; it 
lus J11venl 101t .1~ based, ~1·. J3csscmcr clearly . showed ~uccessfttl . Nitrates and chloraLes, if th rown ou the 
th~L the condt ~wns Cl>scutt~l to success were su~ ply ~·o upper surface of 1 he Jluid iron, arc wuoiJy incapable of 
bnnf.{ ?XY.gcn l~t coulact. wtlh the ca.ruou coutamctlm couvcrtiug iL into steel, as the oxsgcn would ily off 
Ll~e Hu~d 1ron, 111 ~uch a manucr Lh~L a large at ~tOUl_lt and not operate upon the mel.al ; ncithct· will jets of 
ol surface ohould be exposed to th.cu· mutual acl~ou m at1110sphenc air directed on to Ll1c burface of Jlutd iro11 
order to produce a Ll'mpcru.Lure IHthcrto nnut.Lamable convert it into sl,ccl. But .Mr . .ile::,scmcr 'Hts the first 
in _o~ar larges~ ~uruuces . ~r . . .H~:;:;cto~r, .m thus to discover that atmospheric air, or oxygen gas, if 
deruun~ the pr111~1ples on wluch Jus. mven.t,wtt IS bused, passed U)HHtrdl:l froml.hc bol iom of the VCS!,Cl through 
shows tL to be Htmpl~ ou lhc ac.LIOn of ,oxygen and a fluid. mass, woulu cc produce a vivid combu~>lion 
caruon when broug!Jt m conLact wtth each oLher ullclcr cc among Uw particle:~ of fluiu mdal, aud. increase the 

111 1'lw c~ucL pi'Ogt·n~nuw lui<l IJr fot·c tbo Aasoc:intion hns, in " icnt pcratu re to such a degree that the metal \\ o u Id 
St'\o'Cl'l\1 C:llSC!I, uccn HLrictJy ClllTicclouL Muny thow•und lontl cC l'Cillaiu Huitl , duriug its tran:,ilion from the slate of 
of sl<·cl havo lw<'n wnclo iu tht' upright Ji xccl cyliucler dP- " crude iron to tLaf. ol cust slecl, w il.hout 1 he cmploy­
Hc:rihNl in tlw pnpc·r, from JJlCLttl run clirccL fro1J1 Uw blw•L " lllCUt o[ uuy fuel to heaL iho vessel or the metal con­
fut·nncc• into iL, nncl iho pt·c,c:c·~:~s stopped when llw clcsil'cd cc lained therein." 
nmouoL of dt•c·tu·hcmi:mlicm luul lwfln nl'l'ivc,cl nt., ttnd tlwn•-
furo mudo in tu cm:ti ~:~tcl'l witlwuL fuel. At tho pl'C'scut H lllu,y, in couclu!)icm, he remark eel Llmt., pn'ot LO the 
lilCHucnt, un ot·clc·r J'CJr 20,000 tons of J3cttHctncr 1:1tcol mil1:1 itt several mvcntion:> of .Mr . Bcssclllcr, now generally 
bc:ing c•).ccutccl in !t'runco by using tho Jlui'l iron run dirccL known as the 13csscmcr process · 
from Lho blu~L fLu·n.Ltcc into Lhc convc t·Li!lg vcs~:~cl. . Uast steel was uevcr made di rect from fluid cast 

t AL Lho tuno thts pn1Jcr ~\'n~ rcr.Hl Jlut<l ronllcttulo 1ron wns iron by any process whatever . 
unknown, except ns a c~rwstl y m tho lnbornt~ry of tho 1 ( ' ~ l . , . .1 ' • , ] .J 
chC'mist. At tbo prcsl'nt Ltmc hund.rocl1:1 of tons of 1t nro mn.!lc . ,ast ::,lee was nevc 1 ma.uc lll nn n ou v~~sc, ~~ a~lu· 
daily, f1·ow Jluicl cn.sL it·on wiLhout any furnaco-hc,~l, o1· ~ng alon(·, anti snpporll'll al~o\ 0 the .lloor ol the butltl-
fur~hOl' consumption of fuol. l 111g uuconucctcd '' 1t h any luruucc ; 



• 

Cast steel was never kept in fusion by the heat ob­
tained from the combustion of the carbon contained in 
cast iron; 

Nor was cast steel ever made by pnssing oxygen 
gas upward through fluid cast iron. 

ABY • INIA. 
TnE great drawback to the advance of the army 

into Abyssinia proper, nex t to the difficulties of the 
passes, which are now being rapidly overcome, has 
been the want of the means of transport to convey 
supplies from the coast to tl.e station at enafe, on 
the highlands. Some assistance in 1 his m a iter is now 
being received from the hobos, who convey stores to 
Senafe by the Huddas route, receiving a dollar and a 
half for ever;r bullock load they carry safely. 'rhis 
they never fatl to do, fo•·, though no guard is placed 
ovet· them, they deliver up the goods iu as good order 
as might be expected of them. 'l'hc water difficulty 
has now in a rrrcai measure disappeared, and, though 
the W~lter is none of the best, there is at Zoul1a enough 
for man and beast, and a little to spare; 170 tons a 
day arc now landed from the harbour . Telegraphic 
communicat ion between ~oulla and Koomayloo was 
('S1 abli~hcd at eleven (/clock on tltP. morninn· of '7th n ~ 

January. The difficulties of the telegraph staff are 
much augmented hy the thieving propensities of the 
Shoho , who have already di 5covercd the value of the 
copper wire used for the 'line. 

At the date of last ad vices there '"ere at. work in 
the pass five companies of sappers, the whole of the 
~eloochees , and Lhe wcll-bormg party of Ro.ral En­
gmcers, from England. A new depot. has been formed 
at :N!aiyen, or Undel Wells, in the Guinea Fowl pbin, 
where the clearing and sinking of wells has heen the 
means of providing what promises to he an abundant 
supply of water. 'l'he formation of this depot breaks 
the long march of 28! miles between Upper Sooroo 
and Raraguddy into two of 12! and 1G miles respec­
tively. 

The Commander-in-Chief, ~ir R. N a pier, landed at 
Zoulla on January 7, and in a despatch to 1 he Governor 
of Bombay, of tlaat date, he remarks as follows : "An 
" excellent pier of 5tone, broad enough for a double 
"1 ine of rail, uas been all but completed, and is in 
"hourly use day and night. A second pier is progress­
" ing, but will not be finished under a fortnight. The 
"skeletons of several commissariat sheds are erected 
"and roofed; hut the sides having been omilted in 
"sending them, they do not give tl1e full protection 
"necessary. 'l'he stones are carried away from the 
"pier by a very serviceable tramway. The railway is 
"laid for about two miles. Colonel vVilkins says he 
"is delayed for want of plant. Working parties 
"are engaged in improving the road to Senafe, which 
"requires to be made easier, but I may say that a 
"substantial progress has been made when our carts 
" work to Koomayloo, 14 miles, and 1 he telegraph is 
cc at work between that place and Zoulla." 

J,JULTA GEJl!E1V/'.* 
RATITER more than twenty years ~~go, a small com­

munity of the readers of cheap romallce were enter­
tained (for six weeks onl,y) with a select assortment of 
blood-and-thunder and love-and-murder literature, in 
a pu blicaf ion bearing the supicious title of The J1Iys­
terious R egister, a pu hlication owned and conducted 
by oue :Mr. Edward Charles IIealey. 'l'his fledgeling 
was overtaken by early death, and it was a Jong time 
before all its accounts were liquidated. It was illus­
trated in the approved Londoti Jounzul style at an 
cxpen~e of twenty-five shillings weekly, and the en­
graver s account, now before us, shows t hat it was 
two years before the final instalment of the total sum 
of 7 t .. 10s. was paid. The f?rtuncs of the enterprising 
propl'letor subscquentl.v bnghtcned, and duri11g the 
Chartist excitement of twenty years ago he was the 
co~1ductor of a paper published in Liverpool, but 
pnnted, for 5ome reason or other, in the I sle of Man. 
Of the contents of this paper we know nothing, but 
we do know that a special Act of Parliament was 
passed, after a very brief notice of motion and a still 
shorter discussion, wl1ich effectually put a' stop to its 
fu~the; pub.lieation 'Yithin the United Kingdom. After 
tlus httle mterrupt10n Mr. Healey, like Micawbcr 
turned his attention. to other matters ; not, perhaps: 
to coals, but, we behevc, to an.ctioneering and to book­
binding, and, fmally, be became a partner of the late :Mr. 
Dewrance (an able and estimable mechanical engineer) 
in the sale of white metal and Bourdon's gauges. In~ 
moment of happy inspiration he conceived the idea of a 

• For the ~ormation of .Pa.qu:rus we translate this phraso 
from the Latm. It means "groaning deeply." 
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newspaper to be called The Engi1tee1, and this paper he 
accordingly started in January, 1856. A few able 
cnginecnng writers-among them Mr. vV. Bridges 
Adams and Mr. D. Kinnear Clark-kindly aided him, 
and the paper was at last got fairly upon its legs. But 
it would not pay. In October, 1858, before it had 
been going three years, it was publicly offered for sale 
by an advertisement in its own columns, an advertise­
ment of which we have a copy by us. As il. was, how. 
ever, but a funnel of expenditure, 1'he Eti!JitleN found 
no purchaser. Its bona fide circulation bad never 
reached 3000, and it was conducted inn. manner w11irh 
precluded every idea of its exercising the ~l ightes t in­
fluence in the profession. Iu short, it was neither 
fish, flesh, nor fowl; and when :h1r. Adams and Mr. 
Clark did not write, it was the laughing-stock of Great 
Geor~e-street. 

At about this time an American engineer was fre. 
qucntly in London on professional business, and he 
was sought out. and entreated to lake editorial charge 
of The Ett(Jineer. He a. sentcd, and, devoting his 
whole time and enel'gies to it, the hopeless speculation 
flnall.v "turned the corner," and begun to pay. Its 
circubtion steadily rose, and advertisements fo und 
their way in. He exercised absolute editorial control 
of the paper, allowing no interference by 1 he pro­
pric1 or, nor did he employ any assistants. In 1860 he 
decided to return to America, and was ab~<-n G nenrly 
eight months. Durin~ this time no oue had been 
fou nu to Lake his place, and on his returu, he was re­
instated in his former post within ten minutes after he 
had made lJ is anival known to the redoubtab!e 1\[r. 
Ilealey. From that. time unlil September, 1864, he 
con tinued I he sole editorial management of the pnpcr, 
which thus became, for a time, both a profitable pro­
per t.v and an authority in 1 he profession. In the 
meantime ~lr. Healey ciisposed nf a share of his specu­
la! ion to his brot Iter, .Elkauah Ilealcy, a coach-builder 
in Liverpool. · 

In 18G2 a l\Ir. Vaughan Pendred came to London, 
for the first f ime, and made the acquaintance of the 
1hen editor of The Ell,r;ineer. :Mr. Peudred came from 
the classic groves of Ballycarron, J enkinstown, Kil­
kenny, and possessed many and unmistakable national 
eLarlcteristiCs, one of which was a tremendous power 
of expression of gratitude. Never, in our life, have 
we been so heavily thanked as by l\1r. Pendred. His 
letters, conveying Lis sense of persona] obligation 
must have heavily taxed the resources of the post 
office at the 1 ime, and we have never had the courage 
to burn or otherwise destroy them . Mr. Pendred had 
held the post of under secretary, or junior draughts­
man, to Lis father, an eminent cobbler of portable en­
gines and thrashing-machines at Ballycarron, and 
therefore possessed every qualification of an engineer, 
and, no matter how, of an engineering journalist. Mr. 
Pcndred at once wished to instruct the profession, 
and his 1?-ew friend, thinking him quite good enough 
for the l~tUe ldechaJtics' ]fa.r;uzi;ze, obtained for him 
the ~ppowtment of editor of that luminary of science. 
In 1864·, when the then editor of The Ett(Jitzeer re­
si~ncd his posf, he recommended his eminent Irish 
friend as his successor, and Mr. Pendrcd did succeed 
him, and is sf:ill at it., eleetrifyin~ the world weekly. 
vVe l.l;\d (for 1.t \\as et w~" who ed1Led The En.r;iJleel) lo 
provtde a fitt111g subsf.lt u1 e for 1 he little }dechanic.s' 
J,Ju,r;azitte, :md we did so, and he, too, is still at it-a 
gcntle~an at heart, but worl inoo with a very sorry 
heart, I or now that 2'he Engi11eer91as taken to abusing 
us in the style of which a very few of our readers had 
a specimen last week, we must state that the 1Ietho­
dist brethren, the Heale.vs, have bought and now 
'' carry on" 1 he little ltlechanics' lllar;uzine alonoo with 
The Engi;zee,·. The Jllur;., as it is J;layful(y ter~ed in 
''I he trade," was established by a man who did know 
something of l1 is work-the late Mr. Robertson. Hi 
partner, the late 1fr. Brooman, l1 ad a large practice as 
a patent agent, nnd for a lime 1 he 1Uu.r;. was most ab1y 
couductcd by :.Mr. E. J . Reed, now the eminent Chief 
Constructor of the Navy. But when Mr. Reed with­
drew, t.he J,fu,r;. fell into ob;,curiLJ . :h1r. Brooman 
farmed Jt out to a Mr. Passmorc Edwards a terrific 
~·adica!, . and w~10 ear~ed immortality in P ;mch, who, 
111 not10mg an 1mpertment letter from him described 
l1im as "A Mechanical Donkey," sent hirn ' a spelling 
book, and wrote of him thus : 

In. this. wide. world. there. is. one. ass. more. 
Than. Puncll. bad. kuown. and. that. is. Pass. more. 

.Mr. Ed wards's lease having run out, the former pro­
pr~ctor of lhe Mysterious Register and present. pro­
pr•etor of 'l'he Engi,zeu, bought the little ilfac;. which 
had a bo11Ct Ade circulation of a few hundred' copies 
weekly, bes1des more than two dozen advertisers. 
Any abuse the Mag. may now contain is written for (not 
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by) the eminent Methodist brother, E. C. Healey; and 
we happen to know that the acting editor, Mr. Nursey, 
whose appointment we obtained for him, was forced to 
choose, last week, between dismissal and allowing the 
vulgar abuse, directed at us, to appear in his paper. 

The two articles to which we have referred were 
both written by one Mr. Frederick Arthur Paget, 
known to our readers by the soubriquet of Pa,r;m·us. 
Pagct wag once, we believe, an errand boy at the 
J.IechaJtici Jfugazitze office. He afterwards became a 
" fitter on full pay" at some engine works or other, 
and was next a "consulting engineer." At least, 
these were the qualifications, and the order of their 
statement., wit,h which he applied for membership to 
t,he Society of Engineers, his application haviog been 
either withdrawn or rejected-we are 110t sure which. 
Mr. Paget once instructed the profession through 
the p(jges of the Civit Engilleer and Architects' Joutnal, 
a decayed publication of which some of our readers 
have beard. A stone bridge had fallen in Spain, ancl 
a number of railwa:r passengers were drowned. )Jaget 
knew tu at 1\Iessrs. De Berguc had erected iron bridges 
in Spain, and he neatly and rapidly inferred thlt the 
stone bridge was an iron one, and erc•ctcd by them. 
IIc gave them full measure of dcuunciat ion accord­
ingly. A representative of Mcs~rs. De Bergue called 
at the office of t,he Civil ENgi,zeer and ..d,·chitects' Jour­
lUtl for an explanation, when Paget politely offered to 
kick him down stairs. So De Bergue could only take 
action for libel, and laid a suit for heav.Y damages 
against poor Sil vesf er, the proprietor of the publica­
tion. l!\icnds interceded for him, and he got oil' with 
no worse consequences than publishing no end of abject 
apologies, and paying a heavy bill of solicitors' costs. 
p ,,get's only sufreriug was the loss or his post, and 
the terrors of the possibility that he n1ight be held 
civilly responsible iu the n~atter. In a~king our 
opinion on this point, he assured us that, if a suit 
were brought home to him, he should, as he elegantly 
expressed it., " skedaddle from England/' It were 
a merc,Y had he done so, and never returned. Mr. 
Paget kindly ofl'ercd, the other day, to employ his pen 
in our columns; but his contribution was not favourably 
reported upon by the Argus to whom we refer such 
matter~. 

vVe believe we are correct also in slating that Mr. 
Nicholas Procter Burgh occuries an important po~i tion 
as contributor or profcssiona adviser to The .EngillPel. 
The ability with which he deals with the more recon­
dite branches of marine engineering is sufficiently 
known to some of our readers to save us the trouble 
of dilating upon it here. He is, to the journal of his 
choice, what the other "Nicholas" was to F«n, save 
only in the wit of the latter. 

It is right that the profession should know its 
instructors, and we only regret the insufficiency of 
our sketches of them. But as far as these go, they 
have, at ]east, the merit of truth; and if the portraits 
are not fla ttering, it is no fault of the artist. The 
penalty of retaining such a galaxy of talent has been 
paid iu a l1 eavy loss of circulation. The largest news­
agents-:hie sr . Smir h and Son, :Mr. George Vickers, 
and others-can ea~il.Y supply information upon this 
point. vVe may mention one instauce alone, that of 
the sale of the joumal in Glasgow. :h1r. Love, the 
large5t newsagent there, once sold 180 cop•es weekly 
of The Eti!Ji,zeer; now he sells but 120, and the num­
ber is decreasing weekly. He sells 250 of this journal, 
and the number is increasing weekly. 'l'o our readers 
these fact.s hayc no interest, except as explainiu~ the 
personal abuse to which we were treated last week 
-abuse which we will contrast with The Engineer's 
opinion of us in September, 1858, nearly ten years 
ago, and before we had taken any part in the manage­
ment of that, journal. We quote fxom its sixth volume, 
page 201 : 

"Some seven railway companies' managers out of 
" the whole Union resolved to club their dollars and 
" send a deputation to Europe, and especially to Eng­
" land, of competent men to institute a practical in­
" quiry and comparison between the several methods 
"of construction used in the different countries of 
"Europe and America. And more th.1n this, they 
" knew how, did these seven wise men, to choos'e 
" their inquirers ; one of them, bearing the name of 
" Zerah Colburn, a name well known in England in 
' ' tile anuals of calculation in days lon~ gone by and 
" whose owner, bad he stayed in England inste~d of 
" returning to the United States, would, doubtless, 
" have risen to an eminence similar to that of our own 
" George Parker Bidder. In the Union, however, 
" where rule of brain commonly succumbs to rule of 
"thumb, or rule of tongue on a tree stump, Zcrah 
" Colburn, the man of thought, went out into the 
" wilderness, and, we believe, died there, leaving the 
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" men of action to find out a few things that would do, 
" by the process of proving an infinity of things that 
'' would not do. Of this same blood is the present 
cc Zerah Colburn ; but with the indomitable force of 
" action, superadded to that of analytic t.houglt t-a 
" man in his own right of persevering industry, energy, 
" and en&ineering skill-with a faculty of nbsorbing 
'· knowledge by self-culture. Alexander L. Holley, 
" his fellow engineer in the same mission, and of the 
" good old blood of New England, the veritable ' gist' 
" of Old England, was of similar stamp. Of a verity, 
" the seven wise men knew how to choo~e their cap ­
" tains of industry in the adventure of rai1road dis­
'' covery in the dld World. Hither they came with 
cc something of belief in the superiority or their natal 
" whop-all-creation land; but, withal, with open eyes, 
cc and ears, and minds to receive all that might be new, 
cc and to profit by it. \\' e saw them, talked with 
" them, ate and drank with them, meeting on common 
'' professional ground, and there was no attempt at 
" speaking other than the exact truth .... 'l'hese 
cc gentlemen stayed some time in Engbnd, and worked 
cc hard and conscientiously at their task. They left 
" nothing undone that it was possible to accomplish." 

There are Colonel Divers engaged on the newspaper 
press of all countries, assisted, too, by their congenial 
J efferson Bricks. They are, if their professions may 
be believed, the great. popular instructors, and the 
"popular instructed," according t.o the instruclors' 
account, cc buy 'em by hundreds of thousands," 
t~lthough there has been a drop, of some hundreds or 
thousands, in the sale of the journal which has, for 
that cause, taken to abusing us. 

This abuse would matter little were it directed only 
at ourselves. It is directed, however, at every one 
who is even suspected of having assisted in any way 
in establishing this journal on 1ts present successful 
footing as a property. E NGINEERING has, at various 
times, been gratuitously fathered upon•as various a list 
of proprietors, and, not lon~ since, upon even poor 
John Scott Russell! The Engineer cannot understand 
that this journal is self-supporting, and it now fathers 
it upon l\(r. Bessemer-a gentleman of whose inven­
tion we have had ocr.asion to speak favourably, but of 
whom, personally, we know very little. Our contem­
porary is industriously puffing the greatest mechanical 
absurdity of the age, to wit, Brown and Wilson's 
"donkey injector," and believing, no doubt., from its 
own experience, that all expressions of favourable 
opinion are matters of purchase and sale, it insists 
that :Mr. Bessemer has "subsidised," or is, somehow, 
"supporting" this journal. A fortnight ago it had 
said, in so many words, that Mr. Bessemer had 
" bought., set up, and started" this paper; but this 
is now all retracted. We are asked, however, to deny 
the " subsidy" if we dare, and, if we do so, our friend 
informs us that his cc course is then clear." He has 
our denial at once, and his course is perfectly 
clear. It is to apologise most sincerely to the 
gentleman whose name he has so ungraciously and 
unwarrantably dragged into his own petty squabbling 
with a journal more successful than his own, and 
which he has attacked solely because of its success. 
It is news to the profession that, because a journal, 
honestly devoted to its interests, occasionally finds 
opportunity for approval, those interested in the thing 
approved should, under the characteristic Colonel 
Diver's view, be charged with editorial corruption. 
We are invited, too, to ask 1\1r. Bessemer what he 
knows of The Engineer's "honesty !" Indeed ! honesty 
must be going a-begging when it thus publicly solicits 
a certificate! We shall not trouble Mr. Bessemer, 
but we can easily answer as to what he knows of The 
Engineer's " honesty," or, let us say, lwnozu. H e was 
once charged, and he paid, upon demand, a sum of 
money (50t., we believe), for the insertion of a letter 
explaming some point or other concerning his process, 
then under discussion. In 1862, the editor of the 
paper thought fit to illustrate the Bessemer converter 
and the parts connected with it, by wood engravings, 
and this with no knowledge on the part of that g-entle­
man that they were to appear. He was nevertheless 
served with an account for 5l., which he _paid merely 
because it was presented. Captain Blakely was 
served \Tith, and he paid, a like account under nearly 
identical circumstances. So impressed was Mr. Besse­
mer with the superior "honesty" of the proprietors of 
The .Engitzeer,that when they sought, years afterwards, 
to deny these facts, he took no notice of their letter, 
as he also takes no notice of their paper. So much 
for the challenge as to " honesty." 

We confess our ignorance of many details of manage­
ment of the Irish press, and we believe that the law 
officers of the crown have obtained verdicts against. 
some of its conductors, and that the latter are now in 
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gaol. We may venture to answer, in behalf of true 
English feeling, that we wish as little Irish journalism 
as possible set up in our midst, especiall.v by the un­
successful proprietors of .Llfysterious Registers and 
Chartist newspapers. Nor do we wi h the American 
sty le of newspaper controversy to gain support here, 
not hut that there are newspaper quacks and charlatans 
who richly deserve even stronger and more vigorous 
chastisement than was at one time the boast, as it was 
also the reproach, of the American press. 

THE PURIFICATION OF IRON. 
WE, iu our last week's number, gave publica­

tion to a suggestion, or rather to an inquiry, sent to 
us across the Atlantic, which refers to the 1mportant 
subject of the purification of iron from sulphur and 
phosphorus by making use of the di(l'erent physical 
properties of the iron, and of the sulphides and phos­
phides of iron contained in them. Although the pro­
gramme of this paper is to record facts, and not f.o 
enter into speculatwns which cannot be supported by 
the results of practical experience, we still believe that 
the importance of the subject, and the pertinence with 
which our correspondent has put his questions, will 
justify us in taking up and following out his line of 
thought, still distinctly warning our readers, and par­
ticularly those living in very distant countries, not to 
consider our remarks as the results of practical ex­
perience in that direction, but simply as speculations 
unsupported by any other evidence than the greater 
or less degree of plausibilit.y which they may contain 
in themselves. 

vVe start with the supposition that all sulphides and 
all phosphides which exist in liquid iron a1·e more fluid 
than iron free from sulphur aud phosphorus, or at 
least more fluid than steel of less than lt per cent. 
carbon. There exists a certain amount of evidence, 
drawn from practice and from experiments, to support 
this view, and we have before this recorded several 
facts wbicll relate to this subject., yet it would be 
premature f o accept our above-named supposition as 
an established fact. 

The mechanical properties \Thich would afford a 
possibility to separate the phosphides aud sulpl1ides 
from the iron itself are or two kinds, viz., differ­
ence of specific gravity and difference of fusing 
points. We now add t he supposition that all 
sulphides and phosphides have a less specific 
gravity than iron or steel, and we find ourselves in 
the possession of two principles, capable of actino­
singly or in com bination, for the separation of liquid 
iron from its impurities. The difference of fusing 
points becomes eft'ective onJy at a t emperature which 
lies between the melting pomt of the phosphides and 
that of iron. At such a temperature the iron will 
solidify while the impurities remain li']uid, and by a 
suitable mechanical process we can separate the solid 
from the liquid substance. This is what actually takes 
place in the puddling furnace ; but the suggestion to 
make use of it in the Bessemer process falls to the 
ground the moment we consider that in this process 
the liquid metal is never kept at a temperature between 
the melting points of iron and of those impurities, but 
it arrives in the mould at a temperature far above the 
meUing point of iron, and is instantly chilled by the 
action of the mould down to a temperature which is 
equally far below the point of fusion of any of t.he 
pltospbidcs that may be mixed with the mass. Tile 
?nly practical way to avoiu this is to cast the steel 
mto heated moulds, only the temperature must be a 
bright reel heat, and must be maint ained for a con­
siderable length of time after the steel has been turned. 
This process, we believe, is in pract.ical operation in 
some of the steel works which make st.eel castings 
their specialt.y; but all these works keep their pro­
cesses as secrets. The heated mould would probably 
act in such a manner as to allow the process of crystal­
lisation to work as slowly and freely as to collect the 
particles of steel all round the surface, and only leave 
the more liquid masses in the centre of the casting. 
It would scarcely be convenient to watch the oppor­
tunity for removing the liquid from the centre of the 
casting, and practice seems to have arrived at a better 
process by making use of the difJ'erence of specific 
gravities for the final removal of this central portion. 
Castings of that kind are always teemed with a dis­
proportionately large runner or head, which sometimes 
is equal in weiglit to the weight of the casting 
itself, and even in large castings comes up to about 
one-third of the weight. This runner is carefully 
heated from the outside, and in some cases is gradually 
refilled or "fed" with liquid steel of a high percent­
age of carbon which keeps liquid at a lower tempera­
ture. Upon the surface of the metal, in the runner, 

charcoal is thrown by handfuls, which, by its com­
bustion, keeps the surface hot, adds some further 
supply of carbon to the upper strata, and maintains 
them more liquid than t.hey would otherwise be, and 
prevents the oxygen of the atmosphere from attacking 
the steel. From this runner the casting" feeds" itself, 
i.e., so soon as the metal begins to set all round the 
surface, which .fixes the outline of the casting, the 
shrinkage makes i tself felt, and more material is 
drawn down from the runner to .fill up the central 
portion, which otherwise would remain hollow, and 
which actually is hollow in all castings made without a 
runner, or in all cases when the metal in the runner 
solidifies before the complete solidification of the 
metal in the mould itself. Supposing, therefore, the 
sulpuides and phosphides of less specific gravity to be 
collected in the centre of the casting, and connected 
with the liquid steel in this manner by an open vertical 
channel, it is obvious that the heavier metal from the 
runner will descend, and the light.er sulphides will rise 
into the runnet·, or head, which latter is always known 
to have its "rotten" place at the juncLure between the 
runner and the casting. In the Bessemer steel mould 
no action of this kind can be effected, but the differ­
ence of specific gravity may be utilised even there. 
This difference is not large enough to cause the phos­
phides to rise to the top of the mould when standing; 
but ihe suggestion of rotating the ingot moulds points 
to a method to make that d1fference sufficiently effec· 
tive. The action of centrifugal force may be in­
ten:>ified to any desirable extent by merely increasing 
the speed of rotation, and there can be no doubt that 
the denser materials of any mechanical mixture of 
liquids contained in a rotating V'essel would, at a 
certain speed, be driven to the outside, while the 
lighter liquids would remain in the centre. Rotating 
ingot moulds are not new. At Imphy, in France, 
Messrs. J ackson, the licensees of Mr. Bessemer in 
France, rotate their ingot moulds in regular practice, 
and the ingol.s are saiu to be much sounder in con­
sequence, but the speed of rotation at Imphy 
is only twenty-five revolutions per minute, which 
is obviously very far from anything like the 
speed at which the separations we speak of could 
ta.ke place. A mould of, say, 10 in. diameter, would 
require to spin at the rate of 2000 or 3000 revolutions 
per minute, and the ingot produced by it would of 
necessity be a hollow cylinder ot· tube for effecting 
such a result. By making such moulds conical or 
spherical at the bottom, the impurities could be all the 
more readily collected there; but no solid ingot could 
at any time come out of such a mould. For making 
tubu1ar articles, such as tyre hoops, hollow axles, and 
shafts, this method of casting seems very promising. 
Pipes were cast of iron in rotating moulds now nearly 
twenty years ago, by Mr. An drew Shanks, in London, 
and by this process have been made the thinnest and 
most accurate castings of the kind ever seen. It has not 
come into commercial use because the machine mould­
ing of pipes, which was invented simultaneously with 
th1s process, offered greater advantages. The rotating 
of steel in~ot moulds has, therefore, some plausibility, 
and is, perhaps, worthy of a trial. 

If we go still further, and combine the action of 
centrifugal force with that of the temperature main­
tained between the two melt.in~ points, we arrive at a 
new system of mechanical puddling. Make a puddling 
furnace with a circular lJed, somewhat similar to 
~!organ's furnace, support this bed upon a vertical 
shaft., arranged for giving rapid rotation to this dish­
formed furnace-bed, and the rotating ingot mould is 
virtually formed inside the furnace. Let the liquid 
pig iron run into this furnace, and apply the atmo­
spheric blast in a manner similar to that employed by 
Mr. Richardson, or through fix ed pipes, and as soon 
as the " boil" has commenced, or short.ly after, shut 
oi.Y the blast and set the " ingot mould" into rapid 
rot~tion . The centrifugal force will drive t.he solid 
particles of iron towards the /eriphery of the dish, 
which must be properly shape to hold it, and after a 
short time the slao- may be drawn off at the bottom, 
while an anuular b~oom would he formed by the puri­
fied iron all round the circumference of the dish. We 
are not aware of any operation of this kind having 
been tried before this, and we have no desire to press 
it upou our readers as a suggestion of more than ordi­
nary plausibility; yet we believe that in these days of 
extreme anxiety for the future of the iron trade, and 
in the presence of all the difficulties which the employ­
ment of manual labour in puddling has caused, it would 
not be out of place for an intelligent ironmaster to try 
some experiments in the direction now pointed out 
by us. 

To return, in conclusion, from the field of specula­
tion to the teaching of actual practice in the present 
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state of iron metallurgy, we can only point in one 
direction for the purification of iron or steel, viz., to 
the treatment of the iron ore before it is charged into 
the blast furnace. We have, in our recent description 
of the Kladno Ironworks, stated how ~1r. J acobi has 
succeeded iu 1.oaslzin.~ the sulphur out of his calcined 
ore by cold water, and we may, probably at no distant 
t ime, be permitted to publish some other modes of 
purification of iron ores which are now in the course 
of experiment in the North ; bu t it will be quite suffi­
cieut to prove the possibility of desulphurising ores 
before their being- smelted, by our pointing to the fact 
that the purest iron ore which exists in the British 
market, and which is uscc! principally for fettling 
puddling furnaces, at present is the residue of the 
copper ore from the Tltarsis mines, remaining after the 
extraction of the sulphur and copper by :Mr. R ender­
son's process. 'l'his purest of all iron ores is virtually 
made frou nothing hut iron pyrites, or from the very 
substance w hi eh in its admixture to the ore in a small 
percentage is t.he cause of all the contamination of the 
iron with sulphur. If it is possible, then, to remove 
the sulphtu· from t.he pyrites to such a perfection, it 
ought not Lobe impossible to remove it from ores which 
contain these sulphurets admixed in a small proportion 
only. 

THE ALLEN ENGINE. No. IV. 
HIGH S'PEED.-Continuer1. 

IN our last article we gave a demonstration of 1 he 
action of the reciprocating part.s of the engine, in 
modifying the distribution of the pressure on the 
crank. When the piston speed is slow and the weight 
of these parts inconsiderable, this acLion is very slight, 
and has in ordinary :practice been so small, t.hat engi­
neers have been just1fied in disregarding it altogetber, 
and considering tbe indicator diagram to represent the 
pressure exerted at every point of the stroke upon the 
crank, as well as that upon the piston, as if the parts 
through which the force of the steam is t.ransmi1ted 
to the crank were wit hout weight. But in consider­
ing the subject of high speed, it is necessary at once 
to disabuse our minds of this enoneous idea, and re­
cogni~e the important purpose . w hic!l these parts may 
be made to serve. The followmg diagrams are given 
in illustration of their action. 'l'h is is indeed so 
simple, that it would seem to require only to he stated 
in order to be clearly apprehended; its practical con­
sequence, and the fac t that it has hi therto received 
scarcely any attention, must be our apology for dwell­
ing briefly upon it. 

Let the rectangle, ABCD, Fig. 2, represent an in-
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square inch of piston at tho other. Fi.~s . l and 3 re­
present the saruc supposed case as ihc bst., except that 
the steam is cnt o{I', in l~'ig. 1 at ouc-hnlf and in Fig. 3 
at one-eighth of the stroke. The full line in each 
figure n~presents the pressure on the piston, and the 
dotted line the corresponding pressure on the crank. 
If the speed of the engine is reduced to 175 revolutions 
per minute, and the st cam is cut off at one-sixth of 
the stroke, we have ihe diagrams of pressures on the 
piston and on the crank represented in Fig. 4. 

I t will be observed how completely the designer ltas 
this action of the reciprocating parts \llldcr control. 
He can proportion their speed and weigltt to the 
pressure of steam, in such a manner as to relieve I he 
crank from the blow on the centre to whatc\'cr extent he 
may wish. The accumulation of pressure upon the crank 
during tbe latter half of the stroke is not, in a pro­
perly designed engine, in ihe least degree a bjcction­
able, because there is ttothiDg sudden in the mode of 
its application, but it comes on the crank in a most 
gradual manner. It will, however, be found that ihis 
action of the reciprocatiug parts cannot be exerted in 
the degree necessary to produce a rea11y good effect., 
unless either t.he piston speed is lll uch greater than 
we care to employ, or these parts are of r ery ~onsidcr­
able weight. 

The notion that the reciprocating parts of high speed 
engines should be very light is therefore cntirelv wronrr. 
They-: should be as he~vy as they can ~c made, the 
hcav.1er the better. If, for example, m an engine 
makmg 120 revolutions per minute, the rcciprocatinrr 
parts weigh 10 cwt., and relieve the crank of th e fore~ 
of the steam when on the centres, to tbe extent of 
25 ~b . pe.r square inch of piston; iben by increasing 
thetr wetght to one ton, they will relieve it of 50 lb., 
and the.running of the engine will be materially im­
proved m the respects of smoothne::,s and uniformity. 
'l'he Alien engine possesses an advantage in this 
respect, in llaving t.he weight of tlte air-pump ram 
added to that of the usual reciprocating parts. These 
~·emar~s do not, of course, apply to locomotive engines, 
1~ .wlnch the weight of 1 he reciprocating parts is 
hm1i.ed by other considerations, and in which the 
shock of ~u.ddcn admission at high speed is avoided, 
~nd the dnvm~ pressure through the stroke is equal­
Ised by excessive compression. 

We pass now to the. secondary advantages of ltigh 
speed. The most obvious of these is the increased 
power obtained by means of it. One cnrrine, for 
example, making lOO revoluLions per minute, exerts 
t!te .same p~wer wbi.ch would be given by a pair of 
stm1lar engm.es makiDg 50 revolutions per minute. 
We may be . mforme~ that coupled engines are em­
ployed to g1ve. steadmess of moLiou- an object for 
whiCh ~bey are m fact still less needed than they are 
to furmsh the power. All that we want. is economical 
a~d , above all, uniform and reliable power; and ever 
smce the .fi rst steam engine was made the tendency 
has stead.tly b.een, by e1uploying higher pressu re and 
!llorc rap.td p1sto~ speed, !l'nd more recently by 1 he 
mtroduct10n of d1rect actmg forms, to obtain this 
power fr~m smallct· engines. 
~ore Important advantages result from the more 

r::tpid rotatlon of the shaft. Foremost amon cr tltc,se 
0"----------....Jc must be placed the increased efficiency of t he fly-

wheel, the power of which, 1 o equalise t.lte mot ion, in­
creases a~ the square or the number of revolutions. 
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dicator diagram, showing a pressure of G4 lb. of steam, 
admitted during the entire length of the stroke; iet 
us suppose that the engine is makin~ 25 revolutions 
per minute, and that at this speed the force required at 
the commencement of the stroke to give motion to 
the reciprocating parts is equal to a pressure of llb. 
on the square inch of piston; then the pressure on 
the crank during the stroke will be represented hy the 
dotted line, which differs very little from the steam line, 
AB. Let now t he speed be increased to 200 revolutions 
per minute, and let the admission and discharge of 
the steam be conceived to be such, that the engine 
wjll continue to give the same diagram as before; the 
force required now at the commencement of the stroke 
to put the reciprocating parts in motion, and at its 
termination to bring them to rest, is equal to a 
pressure of 64 lb. on the square inch of piston, and the 
effective driving pressure on the crank at every point 
of the stroke is represented by the triangle, DEC, 
being nothing at one end, and equal to 128 lb. on t he 

• 

I f, then, m place of the con pled engines already s11 p­
P?sed, .we substitute a single engine of the same 
dimenslOns, but making double the nu m bcr of revol u­
tions, we obtain not only the l:lame power, but 11lso 
~reater uniformity of motion; for t ile variations of 
lorce are not much greater, while the controllinrr 
power of th e fly-wheel is increased fourfold. 0 

T~e advantage~ o.f more rapid rotat.ion are largely 
felt 1n the transmission of power. Engineers under­
stand very well that, theoreLically, the prime mover 
should overrun the rcsi~tance, the pinion should dri,,c 
the large~· wheel, ~1o~ion shou.ld be not multiplied but 
reduced m 1.ransmiSbJOn. Tlns can seldom be attained 
in practice, bu~ hig:h speed ~~ves the great advantage 
of an approxtmat10n to thts theoretical excellence. 
On the. other hand, slow-~peed engines work arrain t 
every dtsadvnutage. 'l'o beg-itt with, coupled c1~gi1~es 
and enormous. fly -wheel~ have to be employed to gtve 
a tolerably nmform mot101~ ; often great irregularities 
arc endur~d, or the abommablc rxpedieHt is resorted 
to of placmg the fly~wheel on the second motion shaft. 
Then comes the t~sk of getting up the speed, with 
the J?Onder?US geanng through which motion is COm­
mumcat~d lll the wrong direcLion, the enor111ous strains, 
and the Jag-ged motion resultinficr from torsion and back 
lash·'. the V11l.a~10us nature of al which ha hit pr~vent s 
us fr om r~ahsmg, but caunot make us wholly blmd to. 
Slow motion prevents, also, the use of the belt, im-
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meas urably the preferable means of Lransut itting power 
from a pnmc mover. 

But how about the wear and tear? The question 
comes from friends and foes alike. 1'he only dill'erencc 
is in the expression of countenance, sympathetic or 
triumphant. Tile thought of high speed brings before 
every eye visions of' hot and torn bearings, c.yliuders 
and pistons cut up, thum ps and break-downs, and 
engines shaking themselves to pieces. It is really 
difficult to understand how so much ignorance and 
prejudice on this subject can exist in this day of 
general intelligence. 'l'he fact is, high speed is the 
great searcher and revealer of everything that is bad 
m design and construction . The injurious effect of all 
unbalanced action, of all overhanging strains, of all 
\\'eakn css of parts, of all untruth in form or Cvllstruc­
tion, of all insufficiency of surface, iucreases as the 
square of the speed. Put an engine to speed, and its 
faults bristle all over. 1'hc !:ihaking drum cries, 
"Balance me, balance me!" t.he writlling shaft aud 
quivering frame cry, cc See how weak we are !" the 
blaziug bearing screams "11ake me round," and ihe 
maker says, "Ab, sir, you sec high speed will never 
do.'' 

Now, nothing is more certain than that we eau 
make engines, and that with all case, in which there 
shall be no unbalanced action, no ove!.·hanging strains, 
no weakness of parts, no untruth or form or construc­
tion, no insufficiency of surface ; in which, in short, 
there shall be no defect to increase as the square of 
the speed, and then "'e may employ whatever speed 
we like. "But that," interposes a friend, "requires 
perfection, which, you know, is unattainable." No, 
we reply, nothing unaitaiuable, nothing even difficult, 
is reqUired, but only freedom from palpable defects, 
which, if we will only confess their existence, and are 
disposed to get rid of, may ea~ily be avoided . It is 
necessary to throw all conceit about our own work to 
the dogs, to lay down the axiom that whatc 't·cr goes 
wro11g, it is not high speed, but ourselves who are to 
blame, and go to high speed as to our schoolmasters. 

.Among the many objections to high speed, we are 
often told that the beam-engine will not bear it, and 
the beam-engine, Sir, was designed by \.Y att. I n 
reverence for that great name, we yield to no Olle. 
The beam-engine, in its adaptation to the conditions 
under which it was desigued to work-namely, a 
piston speed of 22 ft. per minute, and a pressure of 
one or two atmospheres-was as neatly perfect as 
any ·work of human skill ever was or will be; but we 
wonder why the out.raged ghost does not haunt the 
men wbo cling to the mattrial form the.v have in­
herited, when the conditions which it was designed to 
meet have been all outgrown, wlto have used up his 
factor or safety, and now stand among their trembling 
and breaking structures, deprecating everJthing which 
these will not endure. What high speed our faithfu l 
friend teaches us, we will consider next week. 

PROPOSED IRON TRADE CONFERENCE.-During the last 
twelve months the attention of the il'On trade hns been in­
'rited to many features connected with tho relations of thi~ 
industry to foreign competito1·s, to the development of the 
iron manufacture in other countries; to proposed methods 
fo1· impruving the quality and economical p1·oduction of iron 
and steel, nnd to many subjects of considerable importance 
t.o lhe interests of the British jron t.rade. It is therefore 
thought that a conference of Bri tish iron manufacturers 
might advantageously be held during tho next general meet­
ing of the associated chambers of commerce in London, say 
on or about the 6th of March next, when such subjects as 
the following might bt' discussecl: Statistics of llomo and 
Foreign Iron Trade : Measures to be adopted for obtaining 
t'Cliablo statistics of the coal, pig iron. malleable iron, and 
steel trades of Great Britain, and other countries where these 
industries a l·e located. Desirability of requesting the Board 
of Trade lo undertake the inquiry, by means of the consular 
servjce, or by ~pecial commission. Foreig-n competition: · 
Natural advantages possessccl by our for01gn com pctitors; 
advantages result.ing from better methods of manufacture, 
economical processes, utilisation of ·waste products, or cheaper 
labour. Manufacture: Means suggested for increasing the 
effective work of men employed in the different branches of 
iron manufacture; for encouraging grpater efficiency and 
economy in the puddlmg process ; .for extending the appli­
cation of machinery to the iron manufactw·e; for securing 
skilled managers in the several department of tho manu­
facture. Legislation : Enact men ts in opcmtion or proposed 
which press upon tho iron Lrade; m easures r.onsiclerctl de­
sirable Lo get introduced by tho Legislature. Labow·: In­
formation bearing upon expcr)mcnts which have been maclo 
with a view to promote better un(lerstaucling between em­
ployers nod employed. An interchange of opinions upon 
the abo'o subjects, between the leading members of tbo 
British u·on trade, will no doubt tend to elicit much va.luablo 
information.-Society of A1·ts Jom·nal . 
. S:u.A...LL ~OAI •. -:The movcmont.madc by the French railway 
mtcrest, w1th a VJ.ew to tlle utilisa tion or coni dust by con­
verting it )n.to briquettes for burning, appea1·s to be extend­
ing. Tho Southern of Franco Company, as well as the 
Orleans, is now making a t.rial on a largo scale of this 
dcscript ion of combustible . 
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STEEL AN l) I llO ~ llA.lLS. 1 should not think of addir.g lo tbo capitnl outlay the cost of 
To TllE EDITOR. OF ENGINEERING. I upholding since its original construction, and dividing the 

m ,-Your concspondcnt, " J. \r.," nppcars to labour fig.w·cs thus arrived at by the ~umber of years it ~as been in 
unde1· the mistaken imprcs~ion thnt 1 (in common wilh a eXLStcnco. All ~bat we requ1re to ~wnde for. Js, first, to 
contempm·m·y journalist not named) nm altogether opposecl pay permanent mterc~t on the cost ot construcl1~n, ":hether 
to tho adoption of steel rnils. I may, therefore, once more of way works ~r sta~·lOns; nnd seconr~J~, to mamtam wny 
repeat that I am a decided advocn.te for their use in all cases works and stn;t10ns m . a s~und cond1t10n, at the cos~ of 
where a hea,ry traffic c1tuses the rnpid destruction of iron rO'i'enuc: . Tnkmg ~ penod o.f 96 yca1·s for our calculat1ons 
rails. At a future day, I may contribute to you1· pages S)me (an~ this 1s as fnr toto futul'lty as I dare venture) , the c~m­
fnc ts from my own small esperience, showing the compara- ~an on appears the more correctly stalccl by the followmg 
tive dumtion of stcelnnd iron rails under heavy traffic. figures: 

Pa sing over'' J. \V.'s" illustration of the top, on which he I ron. Outlay 96,0007. 
has spun n somewhat touching yarn, I come to the pith and £ 

Steel. Outlay, 180,000l. 
£ 

marrow of his letter , wherein he asks, " "\.Yhy should not steel Interest for fu·st 16 
" be superior to iron on lines subject lo ligh t traffic ?" 'l'his years . .. ... 76,800 
inquiry he, however, proceeds to answer by saying that it is Renewals ... .. . M·,OOO 
" a question of first cost.'' 'fhis is true, but not the wholo Interest for second 16 Interest for first 48 
truth. It is a. question of first cost, and a serious one; it is, years ... . .. 76, 00 years .. . ... 4.32,000 
consequently, a g.ucstion of permanent additional interest Renewals ... ... 64,000 Renewals ... . .. 96,000 
on that cost, and It is also a. question of incrcnsecl outlay in Interest for third 16 
renewals when such become requisite. In many cases it years ... . .. 76,800 
ma.y be dilficult, not to say impracticable, Lo find the addi- Renewals ... . .. 64,000 
tional capital required 1or laying steel 1·ails. Take, for Interest for fourth 16 
instance, the supposed case of a single line of moderate years . .. . . . 76,800 
traffic, of 100 miles in length, where the adoption of steel Renewals .. . . .. 64,000 
rails would inYolvc an outlay of 8-.t,OOOZ. additional capital-a Interc t for ftfth 16 
very se1·ious sum to add permanently to capi tal for tho years .. . . .. 76,800 

Interest for second 
4.:32,000 
96,000 benefit of " posterity,'' as 1

' J. W." puts it. The dll-cctors Renewals ... ... 64,000 
and shareholders might not unreasonably ask, with a CC'rlain In terest for sixth 16 

48 years ... . .. 
Rene·wals ... . . . 

illustrious individual, "Posterity, indeed t 1 should like to yen1·s ... .. . 76,800 
know what posterity has done for us?" Your conespondcnt Renewals . .. • .. 64,000 
argues that ' ' we ought to save posterity from a burden they 
have not helped to create." I maintain that wo ought not £784,800 £1,056,000 
un~ull to burden m.u·sclves in order to relieve posterity from Or 8176l. per annum. Or ll,OOOZ. per annum. 
the1r JUSt bw·dens. It will be observed that this mode of calculation assumes 
. " J. W ." fw·ther ~tates that " F . F:" hn.s placed steel rails that the 1·encwals will be paid out of 1·cvenue at the end 
m every wa;r.at a disad•ant~gc, and ll'OJ?- 1n the most adYa.n- of the 1·cs:pectivc periods. ln practice, however, this opera­
tngeo~ pos1hon for comp~nson. To lhts charge of unfatr- 1 tion is takmg place every year and every day, and the annual 
nes~ m arg.umcnt, I dcc.tdc~lly demw·. I h~vc taken the outlay thus becomes an average sum, nnd is exactly equal 
penods of s1xt~en ycru·s for I~·on, and .forty-mght ycru·s for to that resulting from the second mode of calculation sug­
steel (or thr~c trmcs th~ rcla.tlvo du:n.tion) , .because I found gested in my last letter, viz., 8176l. per annum for iron, and 
the proportion q_uoted w your ~rcVJous art1cl~, nncl for. ~he 1l,OOOZ. per annum for steel. 
Pru:poso of sho'':lng. that there 1s a comparative ~ll;l·a~1hty I now leave this question of cost, so far as I am concerned, 
which does not JUstify ~h;c extra ou~la~ for steel. 'Ihts 1s the to the careful consideration of those who arc practically 
only argument I ha;,e tned to sustam m all my letters. But, interested therein. Engineers will do well before incw·ring 
lot me .a k .'· J . W. how he can so co~fidently state th~t the additional cost of steel rails, to satisfy theu. ·elves by a 
~teel l'a~s wtlllast far more ~han forty-etght years, wh~n .1t little calculation, and by carefully considering t.he special 
lS -~otol'lou.s that no steel rail of one-fo~rth that ~go. ~s 1n ci~·cumstanccs . of cac~ case, tha.t. they will b~ c•xercisins a 
CXlstc~cc. IIow, als?, can. he state bioadly that s1xte.en Wlse economy m mak10g the ndditlOnal outlay, if they decide 
years 1s. loo m~ch for u·on rail~, when I can myself show him on using steel. Careful records should, of course, be kept of 
u·on rails whic~ have been. I~ constant use. ~or more than, the weru· of all steel mils, whether of the excellent quality 
twc~ty-five yea Is, an~ oven'i hJC~ countless ~lions of tons ?f manufactw·ccl by the Atlas Company, and some others, or 
tra.fiic have passed 'Ylthout weanng them .enhrrly out. It 1s tho cheaper steel rails, now being freely introduced. If, 
true . that these rails were of a b~tter u·on than we now after a more extended trial, steel proves itaelf to be so much 
obta~ ; bu.t I am not aw~rc o: any lnSW'mO~~n?le obstacle more d~rable thn..n iron as to warra~t its greater cost, th~rc 
to our gettt~g as goocl 01 nc!ll lY as go?cln; rmlif we cho_ose few cngtneers who would not be delightccl to use a mater1al 
to pay a higher pncc, and ms1st on mmo uon alone be10g that would unquestionably save them much care and anxiety. 
use~. . . Yow·s faithfully, 

:row· corr.csponden~ ,P~oceeds t~ a~ege that " the pr~c1plc F ebruary 26, 1868. ] '. F. 
" m•olved m " F. :E . s' 1·easonmg lS the banc of ra1lway 
''economy." This is ono of those high soundin~ but totally 
untenable assertions which are too often subst1tutcd in the 
place of tl.l'gumcnt. The 1)rinciple involved in my reasoning 
1s this, that the capital account of a railway should not be 
bw·dcncd at the time of its original construction with a 
largely increased charge on which interest must be paid in, 
perpetuity, unless the line is likely to be one of heavy tmffic. 
My principle is also (and I have most clearly stated it) that 
each and every yen1· should witness its fair shar~ of all nccd­
fulrenewals, and t.hat tho outlay for such renewals should be 
charged against revenue in tho cwTent year ;. not, as pro­
posed by " J. vY.," from a redemption fund, since it is ob­
vious that there would be no financial gain by its creation. 
Such a fund is not self-existent and self-supporting; but it 
must be maintained by perpet.ual yearly contributions; and 
since, after a given period, the renewals of a railway become 
an avera~c quantity, the sum spent in them exactly corre­
sponds w1th' the amount which would have to bo contributed 
to a redemption fund. 'l'he object of the creation of a re­
demption or reserve fund is merely to 1·endcr practically uni­
form, dcmnncls on the ftwds of a company of an uncer tain 
and fluctuating character. 

I real!~ cannot follow '' J . ~:V." into the probabilities or 
responsibilities of the next 200 yen1·s. F or aught we know, 
long before the cxpirn.tion of that time, something fru· better 
than Bcssemcr steel may be discovered. I do not clearly 
understand what the "germs of immortality'' may mean 
when applied t o the so-called permanent way of railways; 
but if '· J. \V." can dcYisc any plan for rendering the way 
really p ermanent for even a li ttle less than 200 yeru·s, he will 
~?along way towards rende1ing his own name immorLal. 
.if he mean that we ought to adopt the most dw·ablc mate­
rials in ow· structures that we can. suitably afford, I entu·cly 
concur with him in opinion. 

'l'hc analogy between the railway system and the postal 
service is not very apparent. The former involves a large 
outlay of capital at starting, the latter chiefly cwTcnt expen­
diture. On all well conducted railways, cwTcnt expenses arc 
paid out of current rccl'ipts, as in tho case of tbo J:>ost-officc 
system. 1'he success of the latter is due, therefore, not to 
any superiority of manngcmcnt, but to the fact of there 
bems- no burden of intercbt to bear, as in the case of railways, 
and m a very great degree, also, to the extraordinary udva.n­
tagcs and facilities a1Iordecl by its use of the railways for tho 
conduct of its traffic. 

To come once more to dry fi~w·cs. " J . W." has obviously 
fallen into a serious error in his calculation, through mixing 
up together, as he does, the total amounts of bo~h ca-pital and 
inteic ·t. expended, and dividing them by the assumed yearly 
periods. 'l'hc only sums to bo taken into account in institut­
ing a comparison of the kind arc thoso of interest and 
renewal Cfxpenscs. In endeavow·ing to ascertain the yearly 
cost ot~ say, the London and North-,ifcstcrn Railway, we 

To TirE EDITOR OF ENGINEERING. 
Sin.,-In looking over my letter on " Steel versus Iron 

Rails," which appeared last week, I wish to have the follow­
ing corrections made: 'l'hird J;>aragraph should read. "Rail­
" ways should, after complct10n, be entirely maintained in 
" a state of efficiency; form a redemption fund, and pay a 
' ' fall.· rate of interest, from the r evenue, &c." In last para­
graph, " loco. management" should be " railway manage· 
ment." 

Manchester, February 26, 1868. 
Yours obediently, 

J. w. 

To TIIE E DITOR OF ENGINEERING. 
Sm,-I hnve always been of opinion that the spinning of 

tops in tho public streets ought to be put a stop to, and the 
letter from " J. w.," in yow· paper of the 21st. inst., has con ­
firmed that opinion, as, pe1·haps, if that small boy he alludes 
to had gone to school, without loitering on the way, we 
might have had two columns of interesting information in­
stead of what, at the risk of being deemed impertinent, I 
must term "figw·es gone mad" and equally erratic ru·guments 
to support them. That this is the case is not very dilficult to 
prove. Taking '' J. W .'s" figw·es to start with, we have for 
100 miles of railway-first outlay, u·on, 96,000Z. : steel, 
l 80,000l. ; additional outlay for steel, 84,000l. In sixteen 
years it will be necessary to expend 64·,000l. in renewing the 
il·on rails, but by this time the interest on the extra outlay 
for steel, at 5 per cent. simple interest, will amount to 
69,200l., or 15,200l. more than the cost of renewing the iron ; 
but yow· correspondent, by calculatins- interest on the 54,000l., 
and none on the 69,200l., makes 1t appcn1· that u·on will 
eventually cost more than steel. If compound interest be 
taken into account, the extra cost of steel ·will amount, in 
192 years (the period of " J . W.'s" calculation) to millions. 
The arguments by which " J. W." suppol'ts his figures are 
equally ccccntl'ic. If the rail lasts sixteen years, what does 
it matter whether it is worn out by tho wheels of the loco­
motive 1·o1ling or jumping upon it? .A.nd, with regard to first 
cost, of which" J. W." makes so light, did it not occur to him 
that if you double the first cost you must also double the 
receipts, in order to pay the same dividend, and that an ex­
planation of the unsatisfactory state of rai lway property is 
more likely lo be found in excessive fu·st cost than where he 
looks for iL ? 

F ebruary 26, 1868. 
Your obedient Servant, 

P. \V. D. 

SouTII Youx:srun.E.-Therc is not much change to notice 
in the iron trade of outh Yorksh.ire. N cw furnaces erected 
by J\{essrs. Fil·th and Co. are nearly ready. The coal trade 
of the districL is not very active. In coko a moderate busi­
ness is being done. 

CLEVELAND STEEL ~1ANUFACTURE. 
To THE EDITOR oF ENGINEERING. 

Srn,-Thc Zadkiels of the steel world aro prophesying 
great coming wonders, accompanied by the downfall of the 
llcssemer process, which is to bo supc1·seded, ere long, by the 
process of 1\!J:. Jones, the J ones of the ag~, who has made an 
mgot of 3 cwt. of steel melted without tho use of crucibles or 
pots. The bulletin, announcing the production of this won­
derful pig or ingot, runs this : " In~~t obtninccl from steel 
"fw·nacc, 7th l!' ebruary. One end s been cut off hot to 
" try the hardness. No crucibles or pots used in the pro­
'' cess." Whether the end of this wonderful pig or ingot, 
say its tail, or tho end of the steel fw·naco was cut off, does 
not seem quite clear, but no doubt tho steel fw·nace was 
itself well nigh cut off by tho time the pig was ready to run. 
But more marvels are in storo. A spike, 1·oughly forged from 
a runner belonging to the wonderful pig, was exhibited, and 
caused some attraction, in consequence, I presume, of its 
hams- been _Previously magnetised. 

Besides th1.s, says the legend, a specimen of J oncs', a cast­
steel plate, rolled out of cast steel, also created great interest . 
No wonder, for when before has the world ever seen such 
a specimen of J ones as this? The specimen was doubled up 
in its cold state, alas for poor J ones. The wonderful pig of 
~lcel i .e., tho J ones pig was infinitely: superior to the first 
mgots of Bessemer steel, so at lea.st sa1d a gentleman who can 
see further into a millstone than his fellow mor tals, and who 
had closely examined the pig- hcn1·d it squeak, in fact. Now I 
do not doubt the production of this steel pig; but I fear that, 
like other pigs, there is a certain amount of gammon con­
nected with it. 

Let us examine seriously. In 1856, parties were as anxious 
to supersede the Bessemer process as they appear to be now, 
and in tho autumn of that year I was consulted as to my 
opinion of nitrate of soda (then well known to exist in abun­
dance in outh America) as a means for pmifying pig iron, 
and so conver ting it directly into steel. :My opinion was this, 
viz., that nitrate of soda. would purify cast iron from phos­
phorus and sulphur, and thus improve its quality for puddling 
into steel or iron, but that its use could not in any way 
supersede tho Bcsseme1· process, for the simple reason that 
nitmte of soda could generate no heat to liqui(y decarbonised 
cast il·on. 

By means of gas and other fw·naces, it is now sought to 
liquify steel made from pig iron purified by nitrate of soda, 
and thus to supersede the Dessemer process. It, however, 
happens that the heat requisite to liquify cast steel soft 
enough for rails, shafts, &c., is so intense, that unless it can 
be applied under the metal, the com~a1·ative coklness of the 
hear th must prevent the proper liquifaction of the steel. All 
this is well known to those who melt steel in pots, for if tho 
lower part of the pot is comparatively cool as compared with 
the upper part, the steel can never 'be l horoughly liquified. 
Now, the Besscmcr process does happen to apply the heat 
just where it is most wanted, viz., under the metal, and 
amongst i ts particles, not on its surface, as must be the case 
in all meltinq furnaces, as distinguished from the Bessemer 
converter, and to this does the Bcsscmer process owe its per­
fect success, in liquifying the rron, eYen when wholl7 decar­
bonised. Now it is quite easy to liquify crude steel m a gas 
or other furnace, so as to obtain a l;Jlalleable ingot or pig, at 
a certain expenditure of f uel, brickwork, and money. I 
have seen this done in a common rc6.nery, and the runner 
made so malleable that nails, not spikes, were forged out of 
it, and a horse's shoe put on with these nails. But practi­
cally, such processes tu·e not of any value. 

No doubt when parties sec small quantities of steel made 
in this way, they are very sanguine of ultimate success; but 
they pw·sue a mere phantom, for the cold hearth under their 
steel material for ever debars them fi·om superseding the 
Bessemer process. 

•
1 

I will venture to predict that, as regards cast steel, Mr. 
Samuelson will bo a wiser nnd a sadder man three years hence 
than he now is, though for iron and puddled steel nitrate of 
soda will do much for Cleveland u·on, that is, if il·onmast.ers 
prefer to use it rather than a better and cheaper material 
nearer home. 

Lemnos, February 26, 1868. VuLc.A.N. 

TnE 1\fANUFACTUBE OF ULPHURIC ACID.- A new process 
for the production of sulphuric acid has been patented in 
France by 1\IM. Ta1·dani and De Susini. I ts great recom­
mendation is that it dispenses .,..rjth the large leaden 
chambers. The sul phw· or pyt·ites is bw"D.ecl in compressed 
air, and the sulphurous acid is fu·st washed to free it from 
arsonic, &c., and is then brought into contact with the nitric 
vapors in a. small leaden chamber of peculiar construction. 

lN'DO-E UROPEAN TELEGRAPn.-From n. return submitted 
to Government by Mr. H. I. W alton, dll·ector of the Mekran 
Coast and Subma1·ine Telegraph, it appeal'S that the total 
number of messages transmitted by the Indo-Ew·opcan 
Telegraph, during December, was 2350, of which 120 were 
Government telegrams. 'l'ho messages received n·om Great 
Britain via Tw·key were 733, the maximum time occupied 
being 15 days 7 hours 40 minutes, the minimum 22 hours 
14 minutes, and the average 9 days 23 hours 43 minutes, 
being the highest for many months. JTid Russia, 67 mes­
sages were received from Great Britain, the maxinmm time 
occupied being 11 days 4 how·s 45 minutes, the minimum 
4 days 2 how·s 63 minutes, nucl the average 8 days 22 hours 
68 minutes. 

TnE LATE ~fR. \\~ILLIA:U Con:~.-Thc cleath has been 
announced of Mr. William Cory, well known in the coal 
trade of London for his e:\')?Cricnce and connoxions as a coal 
and shipowner. It was mainly through tho exertions of Mr. 
Cory, by the establishment of the large fl.oating derricks on 
the river, nnd the erection of extensive hydraulic machinery 
at the Victoria docks for quick despatch in the delivery of 
coal at a low cost, that the trade in coal by sea has of la.to 
yen1·s been at all enabled to compete with that by railway. 
1t is said that of the whole quantity ycal'ly arriving in Lon­
don by sea, viz., 3,000,000 tons, at least 1,000,000 tons passed 
through the hands of his firm. 

• 
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THE COUPLING OF BORING-RODS. 
To TllE EDITOR OF ENGINEERING. 

SIR,-Concurrent with the daily appearance of " new 
things," is the curiously constant accumulation of proof that 
there is nothing new under the sun. AB an example among 
a thousand, there is the "safety pin," whose occult, though 
most valuable, service is particularly well known to every 
attentive paterfamilias. A lucrative business is said to have 
accrued from the patent of this pin. W c need only to go 
down to Cirencester, however, to learn in the Museum of 
Roman R emains that the pattern of this exceedingly precious 
little article is quite 2000 yeM·s old. . 

The refer ence in your 
issue of the 8th instant to 
Mr. Parsons's patent bolt 
reminds me that I was 
driven some years ago to 
adopt a similru: expedient 
to cure the failure of the 
couplings of b01·ing-rods. 
The common l'ractice of 
manufacturers IS to 'make 
the coupling-screw of the 
same diameter (taken 
through the outside of 
the thread) as the square 
rod. Consequently, the 
coupling, which ought to 
be, if anything, the 
strongest, is precisely the 
weakest part of the rod. 
In borings at a depth of 
about 100ft., an open bore 
(in South America tubes 
not being procurable), I 
came to a bed of densely 
compacted qutll'tzose sand. 
The torsion strain lwas so 
great (with four and some­
times six men at the tiller) 
that the coupling-screws 
repeatedly twisted off close 
to the boss. As the stratum 
was believed to be thin, 
and it was important to 
settle the point, I had no 
choice but to persevere, 
and consequently lost con­
siderable time: by breakages 
and attempts, frequently 
futile, to r ecover rods left 
at 40 and 60ft. from the 
surface. Altogether the 
failures were so annoying 
that I determined to have 
rods for future work made 
with the couplings, as 
shown in the accompany­
ing sketch. On ex.amining 
this, it will be found that 
tho sectional area of the 
screw, taken through the 
inside of the thread, is a 
fraction greater than that 
of the rod itself. The 
reasons for making the 
section of the screw a little 
more than the rod were, 
J st, because it was assumed 
~hat the spirally grooved 
or " nicked" surface of the 

screw renders it weaker against torsion, area for area, than 
the rod with its parallel and unnicked sides; 2nd, for 
practical convenience, not to split the -rt; in. . . . 

The ostensible purpose and the method (which m this case 
would be manifestly inapplicable) of Mr. Pars~ns:s bolt may 
differ; but the principle is precisely the same, if, ~deed, ~ny 
cc principle" worth speaking of be involved at all, m makin~ 
every portion of a thing which has to do one work of um-
form capacity for that work. . 

Permit me to indicate another improvement on ordinary 
practice, shown also in the sketch, ana w~ch I le~ned from 
the form of coupling used by French at·testan engmeers. ~f 
the thread of the screw be turned ri~ht down to the bo~s, 1t 
generally happens that the boss itself 1s more or less cut mto. 
11le ;practical effect of this is to make the root of t~e screw 
preciSely the weakest point of the screw ; whereas 1t. should 
be the strongest, as being the point where both torsw_n and 
tension work their maximum mischief. To correct tbis, the 
root of the screw is widened out in a bevilled shoulder, the 
surface of which de:B.ects 'U(Pon the socket a part of the strain. 
There is, however, a practical disadvantage, which can hardly 
be avoided in adopting the arrangement here describfld, which 
is the increased diameter necessarily given to the socket and 
boas. This is a difficulty, however, which is trifling com­
pared with the misfortune of breakages. 

In the hope that these memoranda may fall under the eye 
of makers of boring tools, and bo the means of saving much 
vexation to those who have to use them, I need only a<ld that 
the curve of the socket is made ftatter than usual to allow a 
ring at the end of a chain to slip over easily, and catch 
uncler the cc front" cw.-ve of the boss, for recovering a length 
of rods in case of failure at any joint. I have, however, 
known no case of failure in couplings made on this plan. 

I have the honour to be, &c., 

19, Great Ge01·gc-street, 
Westminster, February 10, 1868. 

W. J . CocKBURN MuiR. 

To CORRESPONDENTS.-We are compelled, from want of 
space, to leave onr until next week a number of letters 
already in type. 

ENGINEERING. 

I EXPERIMENTS ON COAL. 
To THE EDITOR OF ENGINEERING. 

SIR,-Some time since I made n. series of careful experi­
ments for the purpose of practically determining the r elative 
steam producing qualities of three different types of coal, 
viz., Welsh, N ewcastle, and Derbyshire. The experiments 
were made with an ordinary portable engine under identical 
circumstances, so that, for the purpose of c0mpa.rison, no 
doubt could arise. The engine was fiLtcd with adynamomcter 
loaded to 6 horse power, had a counter to · register the 
number of r evolutions obtai?cd by a given weight of coal, 
and the weight and quantity of the feedwater, so regulated 
as to be invariable. 1'he coals were broken up to the size of 
ordinary marbles, their thickness on the :fil'ebars did not 
exceed 3 in. The number of revolutions of the en~ine during 
experiments of some two and a half hours' dW'atwn, seldom 
varied more than 30 to 40 in a total of 12,000 to 15,000; the 
mean of revolution was as follows: 

W elsh ( Powell' N Duifrym ), mean, 15.615 revolutions. 
Newcastle (West Hartley), , 14.421 , 
Derbyshire (Elsecar) , 12.182 , 

Showing that W elsh was superior to Newcastle to the extent 
of Bt per cent.; Newcastle to Derbyshire about 18 per cent.; 
and that the grand total of differences between Welsh and 
Elsecar is something like 26 per cent. 

I am, Sir, yow· obeclienL Servant, 
J OB.N PINCHBECK. 

DRINKING QuALITIES OF WaTER.-ln a recent commu­
nication to the Chemical Society of London, it was stated 
that the noxious qualities of ordinary drinking water dicl not 
1·esult usually from any mineral substances that might be 
dissolved in it. Ammonia should not be in appreciable 
quantity; but lime salts, whi,le causing hardness, do not 
appear to affect the health. Nitrates too, alone, seem harm­
less, but when several of these substances occur together, the 
mixture seems to favow.· the rapid development of low forms 
of vegf\table life, wbich are positively injurious. Experiments 
have been made in supplying pig-eons with water containing 
these vegetable organisms, and 1t was found that they were 
purgecl almost to death ; recovering, however , quickly, when 
the water was changed. The purification of such water, 
either by efficient filtration or by the precipitation of the 
organic particles, becomes clearly a necessity, if health is to 
be preserved. 

A LONG TELEGRAPHIC CIRCUIT.-0n the 1st of the pre­
sent month the wires of the Western Union Telegraph Com­
pany from San Francisco to Plaister Cove, Cape Breton, and 
the wires of the New York, N ewfounclland, and London 
Telegraph Company from Plaister Cove to H ea1·t's Content, 
were connected, and a brisk conversation commenced between 
these two continental extremes. Compliments were then 
passed between San Francisco and Valentia, Ireland, when 
the latter announced that a message was just then being 
received from London direct. This was sa1d at 7.20 A.M., 
Valentia time, F ebruru·y 1. At 7.21 A.. . .M., Valentia time, the 
London message was started from Valentia for San Francisco; 
passed through New York at 2.35 A.M., New York time ; was 
received in San Francisco at 11.2 l P.M., San Francisco time, 
January 31, and was at once acknowledged-the whole p ro­
cess occupying two minutrs actual time, and the distance 
traversed bein~ about 14,000 miles! Immecliately after the 
transmission ot the :::nessage referr ed to, the operator at San 
Francisco sent an eighty-word message to H eart's Content 
in three minutes, which the operator at Heart's Content re­
peated back in two minutes and :fifty seconds. Distance 
about 6000 miles.-N. Y. Jow·nal qfthe Tele,qraph. 

AMERICAN RAILROAD CaRRIAGEs.- The Now York nncl 
New Haven Railroad Company have introduced compart­
ment cars upon their line, char~ing $1 extra for travelling 
in one of these cn,rriages between N ew York and Boston. 
The parti~ions are so constructed as to leave a space of about 
two feet between them and the top of the car, so that as­
sistance could be obtained in case of an eme1·gency. The car­
riages are warmed by heating tubes. Each compa1·tment is 
adorned with two magnificent mi.n·ors. 

TnE LATE MR. J oHN HERAPATH.-The death of Mr. J ohn 
H erapath has been announced. It occw.Ted a few days after 
the decease of Mr. William H er11path, of Bristol, the cele­
brated analytical chemist, :first cousin to Mr. J ohn Herapath. 
The latter gentleman was well known as the proprietor of 
H e-rapath's Railway J otw1ucl and as author of M athematical 
Pl11Jsics. 

SINCLA..IR v. REDESDALE.-Most of our readers will re­
member the " Redesdale - Brassey - Sinclair - Bidder " corre­
spondence, which occupied such a prominent position in the 
columns of the T ilmes a few months ago. In consequence of 
statements then made by Lord Redesdale, an action for libel 
was brought against him by Mr. Sincla.ir, and this action was 
decided, on W ednesday last, in Mr. Sinclai.r's favour. In 
consideration of Lord R eclesdale fully retracting his state­
ments, and apologising to Mr. Sinclair, a verdict was entered 
for damages to the amount of 40s. only. 

RAILWaYS IN M.Exico.-According to late advices, a pro­
ject for uniting Mexico with the United States by a system 
of railroads has been placed in the hands of a commission, 
who are to examine the plan and report to the Mexican 
Government on its feasibility. Companies are forming to 
develop the gold mines which have recently been discovered 
in Oajaca, and wbich ru·e reported to be very rich. 

WEST INDIAN MAIL PACKET STA.TIONs.-The earthquake 
at St. Thomas has raised the expectations of several other 
islands as being more suitable stations for the mail packets. 
Among others, Grenada and Port Spain have proffered t.heir 
claims. 

A REAL RAILWAY TowN.- Thenew town of Coyote, below 
Hays City, Colo1·ado, consists of a tra.in of Shoemaker's cars 
on a side track, used for boarding and sleeping pw.·poses. 
One car is fitted up as a telegraph office. Two men and a 
woman have set up a shop in a tent, with a ten gallon keg of 
whiskey. One "vast illimitable" expanse of snow is all that 
greets the vision on every side, without a tree or twig to 
break the monotony. 
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NOTES FROM INDIA. 
Bengal.-In our last " Notes from India," reference was 

made to a new invention which has recently been made in Cal­
cutta, for the manufacture of a cheap gas. This, from infor­
mation since received, we may now titate, is generated from 
vegetable refuse, but we are still witbou t detailed particulars of 
its manufacture. 

A recent publication by the Financial Department gives some 
interesting statistical returns of the trade of British India for 
the two months ending tbe 30th of June, 1866 and 1867 re­
spectively. Io round numbers the value of the imports and 
exports for the latter period exceeded those of the former by 3 
crores and 86 lakhs of rupees, being as 17 crores and 47 lakbs 
to 13 crores and 61 lakbs. Taking the latter month only, tbe 
excEisS of last vear's transactions therein is shown to be 2 
crores and 26 lakbs- a still more satisfactory feature as indi­
cating a greater ratio of progres.sive improve_ment. Of the 
total increase for the two months, Imports furntsh 1 crore and 
23 lakbs and exports 2 crore and 6o lakhs. Foremost amongst 
the latte~ stands cotton wool, representing nearly 2 crores, or 
within 69 lakbs of the whole amount. Silk: anotller great 
I ndian staple contributes 28 lakhs to the advance; rice-tb~ 
Orissa famin~ abated, and the embartz:o on its export removed­
just half that sum; linseed and coffee, ~ach 10 lakbs ; pearls 
and precious stones, 5 lakhs ; and tea a hke amount. 

North- Western P1·ovinces-About midnight on the 17th 
January last an accident occurred on the Eru:;t Indian Railway 
line at Bholpore, 100 miles from 9a1cut~a, occasioned by t~o 
engines attached to an up-go~ds tram h~viDg ru~ off the ra1~s 
at the points close to the statiOn. Happ1ly, notbmg more sen­
ous resulted than the entire detention of the mail train of that 
night from Calcutta, and the delay of the next passenger train 
for two or three hours. 

Madras.-The inau~uration of the new Cochin Lighthouse 
on January 15th last was observed at that place as a general 
holiday. At sunset, the flags with which tile structure was 
decorated were pulled down, and a feeble glimmer showed that 
the young lady wl.Jo had been requested to perform tbe opening 
ceremony, bad begun her task. It takes some minutes to get 
one oi these lamps fairly lighted, and consequently some little 
time elapsed before the brilliant gleam thrown far out to sea 
evoked the cheers of the upward gazing throng. 

Bombay.- 'fhe merchants in the Gulf of Persia contemplate 
the establishment of a line of opium steamers to run to the 
eastward of Singapore, without touching at any British ports. 
This fact is indicative of a large increase in t he opium trade, 
consequent upon the increased cultivation of that drug in 
Persia. 

The Pioneer gives the following description of the postal 
arrangements at Suez. " Scrambled for letters from England, 
I ndia, &c., supposed to be consigned to the care of the P. and 
0. Agent at the Hotel. 1\lost disgraceful mismanagement, or 
rather no management at all. The letters are all heaped into 
an old tea chest without a lid. People go and help themselves 
-first come, first served. No one to superintend or even assist. 
Letters, newspapers, old and new, all in a muddle. Some 
of the letters are years old ; others by the last mail. :Many 
torn to fragments-empty envelopes, scraps of letters, &c.- a 
chaos into which you must dive your bands and take what you 
can get blindly. l ntense excitement of everybody, aad utter 
astonishment of the lucky few who manage somehow to find 
their letters. Despair, envy, rage of unlucky travellers !'' 

With regard to the proposed extension of the Stinde Railway, a 
local paper remarks that if any ~dditional proo~ w~re re.t] uired, 
if the necessity of unbroken ratlway commumcat1on wn.h the 
Punjab, the detention to which the invalids and time-expired 
men who tame down the Indus iu the De Grey a few days ago 
would supply it amply. This vessel stuck on sandbank:; ahove 
Sukkur so repeatedly that at last her commissariat stores be­
came exhausted. Fortunately one of the ti teamers of the Pun­
jab Flotilla happened Lo l.Je sailing down just then, and hastened 
to Sukkur for supplies, which she had time to take to the De 
Grey before that steamer could get off. 

THE PACIFIC R AILWAY.-This great work is now stated 
to have been carried 620 miles beyond Omaha. More than 
4000 men are employed on the earthworks and the construc­
tion of rolling stock. The establishment of the bridges, 
viaducts, and other works of art is also being pursued with 
activity, notwithstanding incursions of Indians, which h aYe 
necessitated the presence of some military detachments. 

ENGLISH STEAM PLOUGHS IN AMERICA..-At the State 
F air r ecently held at New Orleans, the following awards 
were made in the class devoted to machinery:-" Best trac­
tion or locomotive stea.m engine for farm or plantation use, 
adapted to all purposes; ~remium , diploma, and 260 dolla1·s 
to Fowler and Co. L eeds, l!;ngland." " Best practical workmg 
arrangement of &"ang ploughs for breaking up and preparing 
ground for plantmg, to be drawn by steam power; premium, 
diploma, and 60 dollars to Fowler and Co., Leeds, :England." 

AMERICAN ENTERPRISE.-A company has been formed 
at New York for work-ing a concession of an iuteroceanic line 
passing via the Isthmus of Tehuantepec (Mexico). 'r.his 
undertaking, which bears the name of the North A mcrican 
and Tehuantepec Improvement and Navigation Company, 
has been founded with a p1·oposed capital ot 1,000,000 dollars, 
in 60,000 shares. The company is understood to possess 
valuable lands in the neighbourhood of Tehuantepec. 

FRENCH OcEAN STEA.MING.-'l'he F1·ench Transatlant.ic 
Steam Navigation Company's steamor, the Ville de P nris, 
has just made an excellent run across the Atlantic. 'l~e dis­
tance between New York and Brcst was run in eight clays 
sixteen hours, allowing for time lost in getting through somo 
ice off Cape Race, showing an average speed of 1H knots per 
how.·. 

RaiLWAY WoRKING ExPENSEs.-While the Manchester, 
Sheffield, Lincolnshire !Railway Company expended 7.2d. 
per mile run for locomotive repairs and maintenance of way; 
the corresponding expenditure of the Lancashire and York­
shire was 7.91d. per mile run ; of the London and North­
W estern , 8d. per mile run ; of the :Midland, 7.97d. per 
mile run ; and of the Great Northern, 8.69d. per ~ile run, 
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LINE AND COUNTER-SHAF T F I .1 TU RES. 

1 

LINE AND COUNTERSHAFT FIXTURES. 
To TllE EDITOR OF ENGINEERING. 

SIR,-In yow· valuable journal of the ~Oth January, you 
gave an illustration of the above, as ~c ·tqnc~ by the. wrll­
known firm of Sellers and Co., of PhiladcJpb1a, and mt.ro­
duccd by them some seven or eight years since. 

I enclose you a sketch of a plan brought out some twenty 
years since by Mr. A. honks, C.E., ol' which some two or 
three t.housnnd are at" ork, which seems to me far simpler 
and cheaper than that of the 1\Iessrs. :::it>llcrs, and q uito as 
efficient. Fi~. 1 Ehows the ha.ngcr, a; b is t~o portion carry­
ing the beanng for the shalt; c, the bcarmg ; d cl, the set 
screws by which the line of the shaft can be readily adjusted; 
e, end of the shaft; andf,, the sot s~rew by whi.ch the h~~·i­
zontnl position of the shalt and boar1ogs tLro udJusted. hg. 
2 shows the other view of tho hanger, &c. 

By this mNms vertical, horizontal, ~nd nU other .mot.ions 
are attained, nnd the shaft thereby eas1Jy set ancl mamtamed 
m its proper JlOSition ·with very little t.rouble. I think the 
plan 1s deservmg of very general adopt.ion. 

I am, ir, yow· obedient crvant, 
Cn.a.s. li'. T. YouNo, C. E., 

7, Duke-street, Adelphi, , V.C., Mem. 'oc. Eng. 
January 21, 1~6 . 

======= 
TRADES' UNIONISTS IN AMERICA.-The sanguine promises 

of plE>nty of work and high wages in America held out to 
members of the Scottish Ironmoulders' ocicty a few months 
ago have not been realisrd. Three members of tho union, 
who went to the United tates last November in the hope of 
finding pl~nty of work, .have ~ent home a melancholy warn­
ing to theu· comrades, m wh1ch they slnlo that they have 
been ten weeks in l'ennsylvania and u have not yet fotmd 
an how·'s work." They complain in very severe terms of the 
officers of both Scottish nncl English societies " for with­
holding information relating to t rade in .A.merica.'' " 'l'ho 
members at. home," they soy, "haYo been continually kept 
in tho dark. All kinds of work are eq unlly scarce; we sec 
nothing but starvation before us, nncl hundreds of our fellow­
moulders who have come here, as we did, arc in a like, or 
even worse, condition.', Tho president of an Ironmoulders' 
Union in Philadelphia corroborates the stat.oment of tho un­
fortunate Scottish emigrants. "Fully three-fourths of the 
entire labouring popula.t ion of the taLrs are now out of 
work" ho says, ''and thoro seems to be no prospect of 
bette~." Ho denounces tho "emigration scheme" promoted 
by the officers of the Engl ~ h nnd. Scotch t rad?s' unions as 
"a direct outrageous fraud' pracllsed upon theu· own mcm­
bel·s, and a gross impos~ti?n upon the American people. If 
the lcadm·s of trade so01et1es cun mak<' no r<'ply to th1s they 
ought to be severely punished in some " ay or other.-London 
s~ot man. 

TnE :METRIC SrSTEM.-In the H ouse of Commons on 
Monday night last, Mr. Ewart moved for leave ~ bring in a 
Dill to introduce into t.his country the mctr1c system of 
weights and measures. The honourable member said ho pro­
posed to leavo the time blank, but ho thought Lhat five years 
might bo a sufficient interval before the Dill came in~ ?pcra­
tion. Mr. Cave said that ho should not offer any oppos1t10n on 
the part of the Government to the introduction of the Bill, 
but he wished to remind tho honourable gentleman that one 
of the points contained in the mensw·o will be brought 
under the cons1deration of the Royal Commission now. sit­
ting. Tho Bill was brought in and aftcrwnrds rend a fu·st tunc. 

METROPOLITAN GAB BILLS.-ln thr H ouse of Commons, 
on Monday evenin~ lnst, it ·was mo~~cd,. by 1\fr. AyrlOf:i, 
"that all .Bills relating to gas compames m the mctropohs 
should be referred to a Select Commilteo of ten members, 
:five to be nominated by the CommiLtee ol' election." The 
proposal was not carried, howeV()l', bu~ l·~C order Wf\S ID:RdC, 
" That all Bills relahng Lo gas compamcs m the metropolis be 
" referred to a Select Committee of .five members." 

2 

VALUE 01!~ OLD STEEL HAILS. 
To TllE EDITOR OF ENGINEERING. 

Sm,-A writer in Tlto En,qincer tells us tbnt old Besscmcr 
rails are not worth more than 3l. 10s. per ton, and hr 
adduces as a proof of this tho statement that steel rnil crop 
ends can be had in Li>erpool at 6l. per ton, and in hcfficld 
at 4l., and nt times much lower Lhan t.his from the Crewe 
Works. 

vVhen, however, we come to oonafidc commercial t.ransac­
tions we find 6l. and 7l. per ton actually paid for these crop 
ends, which 0;re eagerly bought up. But the~<' crop ends ~re 
not, for mamfcst reasons, so good ns the r111ls from whtch 
they hnvc been cut, therefore I infer thnt the old rails, whrn 
there arc any such for sale, may be fttirly reckoned to be 
worth 7l. per ton. Now, though the rrop ends mainly fin cl 
their wo.y to the melting-pot, no one in their senses woulcl 
cut up old Bessemcr t·ails ior such. a purpos~. T~<>y can be 
cut into lengths, and rolled for colhcry and mmc rails of c:rry 
description ; also for ship bolts and nngl~ pla~s, ~ncl hkc­
wiso tor tinplate manufacture, so that feuctng wu·c lS not the 
only outlet tor the old rails. 

But when will these old steel rails be in t.he market? The 
writer in Tltc Engineer n.lono ca?, I suppose, a~s"·cr. this 
question, and when the h me arnves I cnn promlSe him a 
good commission on all that he can offer at 7!. per ton. 
l{eckoning by compound interest is an excellent resource for 
deluding the public into a belief that iron rails are cheaper 
than steel; but I would a ·k the advocates of this singular 
method when they expect British raihnlys to make suitnblt> 
retut·ns, l'Cokoning the money sunk in them at compound 
interests. 

It is asserted that the quantity of ironstone capable of 
being converted into Bcssemer pig is very limited. 'l'his, I 
suppose, means Luflt as yet it has only been found expedient 
to employ such pig irons as arc free from sulphur and 
phosphorus. But any pig iron can be freed from these sub­
stances by means of ni tra.tc of soda or oth?rwise, so as to.mako 
it fit for the Bessemcr process, and to th1s process engmecrs 
have to look for a supply of cheap cast steel of reliable 
quality. 

As for the Cleveland wonders, they will find their level ere 
long; they arc not going to supersede or affect the Bessemer 
process during the present century at all ovonts. 

RonT. MusnET. 
Cheltenham, February 2 .t, 1808. 

TnE LoNDON, C.aATllA)t, AND Do"'ER RA.ILWAY.- The 
London Chatham, and Dover litigation, from the monstrous 
proportions it threatens to assume, is becoming a pn~·amount 
topic. It has been attempted to account for the ev1l by the 
fact that the Board is constituted cxclusiYely of persons ac­
customed to regard co~tention tls the chic~ bu~iness of life, 
but it may be doubted 1f the true explnnat1on 1s no~ ra~her 
to be found in the heterogeneous .charac~cr .of the direc.t10n, 
made up as it is of rcp1·csenLat1ves o( ch!feront sccLtonal 
interests, instead of being com.Posed or men accustomed. t.o 
work together, and recogmsin~ only n common mm. 
Although the statement is now re1leratecl to the effect that 
the continuance of hostilitit's is not unconnected with family 
influences, enough is known of the standing of each membrr 
of the Board to exonerate t.hcm from the likelihood of yield­
ing in a serious degree to any such consideration . . ~he pro­
babilHy is, that individually they would each r OJOlCe at a 
prompt and equitable sett.lemcnt, but that. they h~vo not the 
united force to out themselves free from lc~al ~wdancc, and, 
instead of t.rcnding only ns they arc "ndv1scd ' by counsel, 
to assume tho responsibility of giYing, simply as men of 
honow·, advico of their own to thru· constituents. 

TnE M oNMOUTnBI.LIRE :RAILWAY.-Mr. II. Apple by hns 
been appointed b;y the directors to succeed Mr. Layboul'ne as 
lo::omot1ve supenntendont of the Monmouthshire Railway. 

OUR IRONCLADS. 
(From llie A'rmy and Navy Gazette.) 

Tile Engineer, of last week, has taken upon itself the task of 
contra.dictlng-we c~tnoot honestly say, conecLing- some of the 
~tatemen ts made io our recent articles upon our ironclad sllip1-1, 
and we need hardly say Tile En,qinee1· is wroug in nearly. every 
counter-sl atemen~ which it puts forth . I t say~', speal<1ng of 
1 he Achilles, "The only modification of the Jeal)t moment which 
:-.he underwent consisted in continuing her :~rmour all rouncl tr, 
the height of the m~~in deck ; and even this. chan~e wa~ owin~ 
to a suggestion made by the late Mr. Ol~v~r Lang,. and her 
armament was r<'duced as a consequence of tts n.dopt1on. II~r 
lines were not altered in any way from Mr. Watts's dt-sign." 
All this is completely wrou~. With a contemforary tba~ really 
knew the suhject we could di~cu s each o these pomts at 
len~th, but wi th Tlte Enginee1·, which has been long the mere 
organ of a clique, we shall not condescend to do so. We :,hall 
mert'IV say that the Jin<?s of the ~>hip were altered; that the belt 
was n·ot surgested by 111•·· Lang; tbat the disposition of the 
ship's interior and weights was modified; that wei~hts were 
added to the t'hip even above her upper dt:ck to check rollin~, 
and that all these improvements were made in the Hhip, ali wc 
stated, by Atlmiral Robi1•son and !llr. Heed. There .is ono 
glimmering of a fact in Tile Enginee1·'s statement, but 1t fall s 
very far short of a fact itself. Alter the belt of armour h ~ul 
been ordered fo r this ship, an increase in its depth was propo&ed 
by !ll r. Lung, but betorc the suggestion had 1·eached t he 
AdmiralLy tlle th ing hud already been arran~eu by t he 
Comptroller and Chief~Conslructo~ of the ~uvy, first in. the 
Favourite aud then m the Achalles. AgaJD, The En.f)Uleer 
says, " Jn a gale the AcLillcs co~ld literally bluiV the 
Belleropbon out of t.he wutt!r at her JeJ::mre, bec.1use the latter 
ship from excessive rolling, coul(l not fire ~~ gun." This is 
~r ros~lv and shatncf'ully uoLruc. The Bellcrophon does not roll 
;xces;1vt-ly; on the contrary, :,h~ i::; like tbe Achilles hen;elf, a 
perfect marv~l of st l'ndine~~, and oni.Y dil!~rs frc!m he~ .in this 
n·~p,·c~ in bemg a much snwlle~ slup. 1 ~1erc 1s J~Ol:> l t~vely no 
evidence of the B"lletopbon rollmg e.xces::ilvely. ~he IS often 
said to do so, we know, sim ply because she was first aent out 
with pig ballast instead of guus, and her fuilur~ to. ~re gu~s 
was attributed to a wrong cause. But we have 1t dl5tmctly Jn 

the printed parliamentary returns. th.at slle i.s an ed.Sy-rolling 
ship, and we also know, from the clastmct test1mony of many of 
her officers, that she is far steadier at sea than tbe aYerage of 
wooden frigates Nnd lin~-of-bat.tle ships. Wl1ere, then, is the 
sen~c or jubtice of imputing to her the oppo~ite quality? We 
shall sa.y but liule now as regardt~ tbe spe~::d of the llell~rophon. 
\V e s!lid tbat, as the llellerophon has not stettm power enough, 
the remedy in future ~h ips wouiJ be lo give them more. Tlte 
Enginee1·'s reasoc1s again:,t thi:, assertion arc singularly curious 
an a journnl w 11 ich, tbroughout this article, plumes it:,elf upon 
iLs :,cieutific knowledge. They an~, first., th ~::re 1s not sp \Ce in 
~uch :,l.ips for more engine power; secoud, no combination of 
')rass and iron woulu stauu Llu~ exccs:;ive ~train of the incre.\sed 
power; and, lastly, ~he could slow co<&ls for a few hours 
only. Now for thn·e complete and pcrft>ct an:,wcr~; to these ''~ry 
tovl i:,h objections: Fir:,t., the Lord Ulyde at,d Lor~l Warden :ue 
sborter sl1ips, willt muclt lu:av~er bulls, and yet do actually 
pol)se:;s all Lil13 sttmm fJO\H' r wl1ith the Bellt>roplwn r~qu~n~s tu 

111ak~ her quite equ d to thl/l Achilles. St>cund, brass uud aron 
do actually ~LtHHl tiJis power; for lh~ Lord. \V u.rden _in Lhe sea 
trial bl~umcd uway fur J10urs, d~.vdopwg tl11s excc~s!ve power; 
and, altl.ough a l)hor tt.!r, broader, aud blufltr ~uip by fM thau 
th~ Belleroplloo, be a~ eve• y thing in the ~q uadron ~xcept the 
Achilles, tlnd maintained u. reiJiarkably ~l'Od chase ev~n wath 
her. Thirtlly, the coal :,upply of the Uellcrophon is nearly or 
quite eqnalto that of the J.HIIlotaur-a far lu•ger bbip, au~•, us 
~> lie bas g1 cat f'X pansioo 1 ~u riace condeusl!rs, aud su perheaLcrs, 
while tbe ~l inotaur bus not, ::; he ought to requir~ les~ fuel for a 
given power thau the :\l anolaur. We cannot conclull~ tllis 
article without saying tha~ The E11ginee1· is not only fi.&gruntly 
wron<r in all ils facts on this subject, but, by abu~i11g th~ sll ip, 
comu~its the gross inju:,tice of :,eeking to d tver~ attention Jrom 
tltc essenti!ll dcfec~ ol the Bellerophon, her dctichmt Skam power, 
which is ~~n engine defect. I t would be Jar more to the credit 
of a profe:,siooal journal if it took some vains to show w llercin 
lie the defects and merits of the uew-typ~ engu1cs, which ha\·~ 
been in mauy bhips inft:rior in their perform.ances. as otltcr 
t:>hipbuildors and t;h ipowoers beside the Admmdry know too 
well, in&tead of heapmg discredt~ and mi~repr~:,entat10n upon 
the shipbuilders; and if '1.1/te Enginee'r fiods its~lf unequal, 
as it no doubt 1s1 to thi(i legiti wate task: it migh t at !east 
lJave the decency not to publish ~he . coar~est misrepre::;enta­
tions of facts to the uude::~erved oe~nment of her 1\l.l)esty's 
Navy. 

\V~ will add but one word about the articl(>s of the Times of 
last Tue::~day. I t is clear tl1nt our article or J.tst week llas pro­
duced a wholesome efl~ct . \\'e are told that, "We do not mean 
to intimate that tl certain he•ght of treebourd is not necessary 
for a ::;llip which 1s tv tru:,t to her ~n\11~> ." There goes tbe low 
sbip, wb1ch wa~ advoc~tted la:,t week as the perfect type of a 
sea-going Briti:,h man-of-war. l n t. lle next lew ~entences the 
v(>ry small ships di::;appear also. If tbe Tunes goes on in 
this way, there will speedily I.Je a perfect agreement between t!Je 
Admiralty and it, for it is well known that. the Uomptroller and 
Chief-Uoustructor of t11e Navy are btroogly in ftlvour of h~~\.vily­
plated, low -Jy10g, turret. ships, with a very large co.1l supply, 
tor use in Europe, leaving the use of sails to ships that have t.o 
proceed to more distant ~eas. We believe that our remark:; of 
last week have bad a beneficial effect, and we are ~lad to find 
that, even in these excit.ed time$, the moderation and justice 
which we havo recommended, and which we know are cougenial 
to all the prudent and well- informed otlicers of the Navy, nre 
not without infiucnce on the more influentml of our coutempo-

• ranes. 

TIIE Frn.E AT CuaRING-cn.oss ST.ATIO"''.-lt is slated by 
the dil·ecto1·s of the South-Eastern Railway Company, t.hnL 
Lhe cost of repairing llw clnwag<' done by tho recent fire at. 
Charing-cross slntion will not. e~ceed 400Ul., us cst.imalod by 
the engineers. 

• 
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BALDWJN L.ATllAM, Esq,., P1·esident, in the Chai1·. 
On tlte SUil·veJtS of P1'oposed Lines fo1· a Ship Canal betwee:n 

the Atlantic ancl Pacific Ocean-s. By Dr. CoLL~N. 
( Con,tint{,edfrom page 1G6.) 

The Panama Railroacl.-The Cont1·act. 
As the Panama Railroad Company's contract or charter was 

based upon some previo11s privileges or concessions th~t had 
laP.sed from non-fulfilment of their conditions, a notice of them 
w1ll serve to introduce it. 

1836, .May 29. A privilege for a canal across the Isthmus of 
Panama was granted to Matthew Klein, as r~presentative of the 
Franco-Granadian Company, of which M. Salomons, of Marti­
nique and Paris, was the promoter. On the 6th of June, some 
modifications of the same were passed by the Congress of New 
Granada.* 

1889, May 30. A renewal of the above was granted to M. 
Alpbonse More!, the representative of tbe Franco-Grenadian 
Company. 

Although these privileges became null and void, the conces­
sionaires induced Louis Pbilippe and Guizot to S!!nd out M. 
Napoleon Garella and M. de Courtines, by whom a detailed anc.l 
admirable survey wa made in 1843 and 184.4. M. More!, whom 
the author bad the pleasure of meeting at. Panama, bad pre­
viously made a minu te examination of the ground, and found a 
very low summit level. His assertion was, however, always 
doubted until very lately, when it was found that the>re is, not 
far from the summit of the railroad line, a summit level of only 
a few feet greater elevation than that which ho had assigned 
to it. Count de Secqueville, who had been one of the directors 
of the company, assured the author, in Paris, that Guizot 
entered into tbe project of a canal with enthusias:n. 

1847. A contr~ct for a railroad was concluded at Bogota 
between Juan de Francisco Martin and 1\ilatthew Klein. The 
former was specially authorised by tbo eucutive power ; the 
latter was agent of the Panama Company of Paris. The follow­
ing were tbe directors of the company : .M. J ean Louis Marie 
Eugene Durien, chief of a section in the Department of the In­
t t>rior ; Viscount Fran<;ois Ernest Cbabrol de Chameane ; J ean 
Edonard Caillard, Administrator of tbe Messageries Generales ; 
Lieutenant-Colonel Alexandre de Bellegarde, J arques Cour­
tines. civil engineer; Franyois Tbierry Chevalier ; Cb. Veyret; 
Eloi Dumont ; Silvaine J acques J oseph Joly Blazon de Sabla; 
Augustin J ean Salomons; Baron Jean Henri J oseph de Lagos; 
William Henry Bainbridge>, banker ; and Sir J. Cam pbell, vice­
president oft he Oriental Steam Company. 

June 6. The above contract was approved by a decree of 
Congress. 

J une 8. It was signed by T. Cipriano de 1\1Iosquera, then 
President, and M. M . .MalJarino, tbe Secretary for Foreign 
Relations and Internal Improvements. 

The Panama Company, of Pari:::, having failed to make the 
pecuniary deposit required as a guarantee for the completion of 
the works, tl.le above grant, by its terms, became forfeited, and 
was t ransferred. to the Panama Railroad Company. Klein's con­
cession was for ninety-nine yt>ars. 

1848, December 28. A contract was celebrated, in Washing­
ton, between General Pedro Alcantara Herran, Minister of the 
Republic of New Granada, and William Henry Aspinwall, 
J ohn !Joyd Stephens, and Henry Chauncey, of New York, 
conceding to the latter parties a privilege for constructing a 
railroad ( camino de hi\}rro) across the Istb m us of Panama, and 
a grant of all necessary lands, with· 250,000 acres in additiont 

1849, June 12. The executive power was authorised by a 
legislative decree of the Congress of New Granada to amplify 
and modify the above. 

1850. By virtue of the above authority, a new contract was 
concluded between Victoriano de D. Paredes, the Secretary for 
Foreign A !fairs, and J. Lloyd Stephens,:t vice-president of tbe 
Panama Re~ilroad Company, on the 16tb 0f April, approved by 
Congress on the 26th of l\lay, and signed by Jose Hilario Lopez, 
the President, and Paredes, at Bogota, on the 4th of J nne.§ 

EN G I NE ER IN G. 
declared. The entire work was to be completed within eight 
years, and a sum of 120,000 dollars was to be deposited at its 
commencement as security for the fulfilment of the contract, bue 
to be refunded, with interest, on the completion of the road 
within the given time."'!!< 

A ca{lrter was then granted by the Legislature of the State of 
New York for the format ion of a stock company, 1mder w hi eh 
one million dollars of stock were taken~t.IJe original granters 
having previously transferred their contract in to the hands of 
th is company. 

Tlte S1.wvey. 
Early in 1849, Colonel llughes, of the United States' Topo­

graphical Engineers, was sent to survey the line, and another 
summit gap was discovered by Mr. Baldwiu 87ft. lower than 
that previously established by him. 

Early in t he same year, 1849, a contract was entered into 
with G. M. Totten and J . C. Trautwine, who bad a short t ime 
before been engaged upon the Dique Canal connt>cting the 
Magdalena river witll the Caribbean Se~L at Carthagena. Soon 
after, at their own request, they were released from their 
obligations as contractors, and retained as engineers, the com­
pany having determined to take charge of the construction 
themselves. 

The cbaracter of the country through which the line for the 
road had been carried was such as might well have made the 
hardiest projectors shrink from attempting its construction. 
The first t hirteen miles, beginning at Navy Bay, led through 
the 1\lindi Swamp-a deep morass, covered with the densest 
jungle, reeking with malaria, and abounding with almost every 
species of wild beasts, noxious reptiles, and venomous insects 
known in the tropicli. 

For the first 8~ of these thirteen miles the swamp was so 
deep that it had to l.Je piled and then filled in with eartlt. 
Farther on, though some of the land was so fair and beautiful 
that the natives called it Pm·aiso, the greater part of the line 
was through a rugged, broken country, along steep bill-sides, 
over wild chasms und deep ravines, spanning turbulent rivers 
and furious mountain torrents, until the summit ridge was sur­
mounted~ when it descended abruptly to the shores of the 
Pacific. 

The Work. 
In May, 1850, they commenced clearing par t of the island of 

Manzanillo, t which is 7000 ft. in extreme lel!gth and 5800 ft. 
l\lanzanillo was then a virgin swamp, covered with an impe­

netrable thicket of mangroves, and interlaced with immense 
vines and thorny shrub~. In the black sl!my mud of ils surface 
alligators and other reptiles abounded, while tbe air was laden 
wi th pestilential vapours and swarming with sand-flies and mos­
quitoes. Residence on the island was impossible, so that the 
par ty took up tbeit· quarters in an old brig until part of it was 
cleared. In July, Mr. Trautwine arrived with several assistant 
engineers and a surgeon, Dr. Totten, brother of the colonel. 
Soon afterwards about fiftf Irishmen arrived from New Orleans, 
to reinforce the handful o men that had commenced the work. 
On the 1st of October, 1861, a train of cars, drawn by a loco­
motive, passed over the road as far as Gatun. In the follow ing 
month two large steam-ships, the Georgia and Philadelphia, with 
passengers from the> Uni ted States, en route for California, put 
into Navy Bay, from wbehce the passengers were conveyed on 
the railroad to Gatun. 

On the 2nd of February, 1852, t he settlement at Navy Bay 
was formally inaugurated as a city by Don Victoriano Parede:s, 
and named As pin wall by the Americans, and Colon ( Colum­
bus) by the Granadians. By March the road was completed to 
a station on the Chagr9s, called Bohio Soldado, 8 miles beyond 
Gatun, and passenger trains ran in conne.xion with every 
steamer. By the 6th of July it was pushed on to Barbacoas,:t 
where its course was intersected by the Cbagres river, making 
a total distance from Aspinwall of 23 miles. At this time an 
agreement was entered into with Mr. Story to complete the 
work. The death of the lamented president of the company, 
Mr. J. L. Stephens, also took place at this time. 

At Barbacoas the Chngre:i is about 300ft. in width, flowing 
through a deep and rocky channel, and suuject to sudden 
fresbets, often rising 40ft. in a single night: so that, when the 
bridge was nearly cvmpleted, one span of it was swept away, 
causing much delay anu expense. 

By January, 1854, tbe summit r idge was rt>acued, distan t 
from the Atlantic terminus 37~- miles, and lOt miles from 
Panama. 

Simultaneously with the operations towards the Pacific the 
road was pushed, under tbe superintendence of Mr. Young, 
from Panama. over the plains of J:'anama, through tbe swamps 
of Corrisal and Correndeu, and up the valley of the Rio Grande, 
to meet the advancing work from tlJe Atlantic side ; and on the 
27th of January, 1855, at midnight1 in darkness and rain, tlle 
last rail was ,laid, and on the following day a locomotive passed 
from ocean to ocean. 

The entire length of the road was 47 miles 3020 ft., with a 
• "Recopilacion Granadina," Bogota, Imprenta del Gobierno, maximum grade of 60 ft. to the mile. The summit grade was 

1845. · 2581\~ ft. above the assumed grade at the Atlantic, and 

"Among the concessions by the terms of this contract was one 
guaranteeing that all pul.Jlic lands lying on the line of road were 
to be used gratuitously by the company; also a gift of 250,000 
acres of land to be selected by the grantees from any public land 
on tbe isthmus. Two ports- one on the Atlantic and the other 
on the Pacific-were to be free ports ; and the privilege was 
granted of establishing such tolls as the company might thiuk 
proper. The contract was to continue in force for forty-nine 
years, subject to the right of New Granada to take possession of 
the road , at the expiration of twenty years after its completion, 
on payment of five millions of dollars; at the expiration of t hirty 
years on payment of four millions ; and at the expiration of 
forty years on payment of two m lllions. ll Three per cent. was 
to be paid to the New Granada Government upon all divideuds 

t King's Railroad across the Isthmus of Panama. Report 242/o ft. above tlJe assumed ~rade at the Pac~fic terminus, being 
26, 2nd session, 30th Congress, U.S., .Tanuary 16, 1849. 2631~0 fr. above tlle mean t1de of tlle Athtnttc, and the summit 

t Having arrived in Panama from Darien in February, 1850, ridge 287ft. above the same level. 
just before .Mr. Stephens sailed in the Pacific steamer for lluen­
aventura, lm 1·oute for Bogota, to apply for this contract, the 
author had the pleasure of taking 1£'ave of bim on his departure. 
l3eing unable to proceed to Bogota himself at that time, he for­
warded, through General Daniel Florence O'Leary, then British 
Charg6 d'Affaires at Bogota, petitions to Congress for a privi­
lege for a canal from Caledoma Bay to the river Savana, and 
1or authority to introduce foreign labourers and miners into the 
republic. 

§ Panama Railroad Contract, J.Jambert and Lane, 69, Wall­
street, New York. 

11 This charter was, however, renewed for 500 years, from 
1875, by the president, on the 5th of July, 1867; and, it is said, 
the renewal was approved of by Congress on the 16th of Augu~t, 
1RG7, by a mnjority of one. In consideration of this extension 
of their lease, the company paid 200,000l. in gold, and engaged 
to pay tbe Government of Columbia 50,000l. per annum, and to 
ran the pier at Panama so far out into the bay that ships of the 
greatest draught of water may lie alongside it. 

* Otis, F. N., Esq., M.D. " Panama Railroad Illustrated.'1 

Sampson Low, 1862. This very interesting book contains a 
great number of views, and a large fund. of accurate information. 

t l\l•~nzanillo Island was ceded in perpetuity to the Panama 
R<~ilroad Company by the Congress of New Granada, in 1852. 
in extreme width, and has an area of 650 acres, or little more 
than one square mile. It derives its name from the great 
number of manchineel trees (llippornane rnancinella, Euphor­
biacero) w hieb grow on it . l n clearing a way for t.he railrold, 
some of the labourers suffered severely from conjunctivitis, and 
were nearly blind for a day, in consequence of the juice of one 
of those trees getting into their eyes. The island is separated 
from the mainland l>y a frith 700ft. in width, and 10ft. in its 
greatest depth. This frith was afterwards crossed by a cause.­
way, built of piles and cribwork, which were soon replaced by 
stone and earth. 
~ Barbacoas signifies a sort of suspension-bridge made of 

beJucos, or bush-ropes. 

[FEB. 28, I 868. 

A pier, 450 ft. long, was constructed in the Bay of Panama, 
to t he end of which freight cars were run to receive cargoes 
from lighters, or vessels lyin?; alongside, and deliver the same 
on board vessels at A~pinwall. The ligh ters, which used to 
load and discharge vessels wbose draught of water prevented 
them coming to the pier, were soon supP.rseded by the com­
pany's iron launches of 1GO tons each . These launches are 
towed by a powerful st~am-tug. The charge for Jighterage 
is 1? dollm· per ton. 

On the completion of the road, Taboga and three other 
islands in the bay, affording good anchorage, and well supplied 
with springs of water, were purchased by the company. 

The line is single; but tbero is a double line of rails at Gatun, 
nenr Barbacoas, at Matachin, and the Summit. 

\ Vood is u~ed for I nel. 
1'lze Line. 

Commcnci ng at Asvinwall, in lat. 9° 21' 23" N. and long. 
79° 53' 52" W., the road skirts t he island of Manzanillo fori 
of a mil(>, crosses to the mainlaud, then follows the shores of 
Navy Bay, till it reaches the river l\1indee, from whence it con­
tinues to the Cbagref:, along the east ban le of which it runs as 
tar as Barbacoas. There it crot~ses the river by a wrought-iron 
bridge, G25 ft. in length, 18 broad, and 45 above the surface of 
the water. From the bridge it follows the left, or west, bank 
of the Cbagres to the mouth of the Obi::;po, «: and then follows the 
valley of this stream to its head in the summit ridge, 37~ miles 
from the AtlanLic an:.l 10! miles from the Pacific terminus. .. 
Passing the summit ridge, by a cut t of a mile in len_gth and 
24ft. in depth, it st ril\es the head-waters of the .Rio Grande. 
Following the left I.Jauk of this stream, ancl descending by a 
grade of GO ft. to the mile for four miles, the line crosses the 
rivers Pedro, .Miguel, Caimitillo, and Cardenas, near their en­
traucc into the Rio Grande. Thence it stretches across the 
savanas of the Corrisal and the swamps 'of Correndeu, and 
cuttwg tllrough a ~pur of Mount Ancon, reaches the Pacific at 
Playa Prieta, the nortilern suburb of Panama. The terminus 
there is in lat. 8° 57' 20" N., long. 79° 31' 40'' W. I t is, 
therefore, only 33 nautical, or 38~ English miles, S. 42° E., or 
S.E. t S. of Aspinwall, although, as slat~d ab0ve, the length of 
the railroad is 47 miles 3020 tt. 

Distances and Levels. 

Aspinwall ... ... .. . 
Alonkey Hill ... ... .. . 
Mindi Plains ... .. . . .. 
Gatun Station ... . .. .. . 
Tiger Hi!J (a quarry here) ... 
Lion Hill Station . .. .. . 
Ahorca Lagartot (River Juan 

Gallegos) ... ... ... 
Bohio Soldado Station! ( Hio 

Agua Salud) . .. .. . 
Frijol::; (Rio Frijol Gran de) ... 
13arbacoas§ Station .. . . .. 
Bail a Monos .. . . .. . .. 
.1\lamey Station .. . . .. 
Gorgona ... ... . .. 
Matachin ... ... . .. 
Obispo Station .. . . .. .. . 
Empire Station ... .. . 
Summit (Cerro Culebra, between 

R. Grande and R. Obispo) ... 
Paraiso Station .. . .. . 
Pedro Miguel Settlement ... 
Bridge over R. Caimitillo, a 

branch of R. Gran de ..• 
Rio Grande Station ... ... 
Panama (Rai lroad Terminus at 

Playa Prieta) . .. .. . 

Miles. 

• •• • •• 
1.1200 ft. 
2.2-7 
6.590 
9.910 

10.3400 

12.4400 

15.2000 
18.3200 
23.300 
25.800 
26.3100 
28.3200 
30 
31 
35.4500 

37 
38.4500 
40 

41 
43 

47.3020 

Geology of tlte Line. 

Feet above 
mid- tide of the 

Atlant.ic. 
3.75 

13.44 
6.23 

18.11 
22.69 
21.10 

26.27 

40.05 
36.24 
62.05 
53 
62.68 
76 
71.05 
75 
218 

262.4 
137 
88 

34 
17 

18.7 

The geolo~y of the line is given in detail by Dr. Wagner, ll 
who was sent, in 1857, on a geological and botanical tour by the 
King of Bavaria. The results of his investigations a re as 
follows: 

Aspinwall 
Mindi •.• 
Tiger Hill 
Frijole ... 

... . .. 
... 
... 

Formation. 
.. • .. • .. . • .• Corallin e . 
Tertiary T nfa, and Conglomerate.** 

... ... .. . Tracbitic Tufu. tt 

... .. . .. • Tracbitic Breccia.:tt 

* The Obispo falls into t he Chagres, near Matacbin. It 
rises in a ravine among some small hills, called Los Hormigueros 
or the Ant-Hillocks, about eight miles from the Bay of Chornera' 
ten miles S. W. of Panama. ' 

t This place derives its name from having been pitched upon 
as an encampment by a body of troops, who suspended from a 
tree their banner, on which was a lizard, the insignia of the 
Order of St. Jago. 

:t The sol~ier's hu~. Bohio was tl~e Caribisce name for a hut. 
§ Cerro G1gante, from the summtt of which both oceans are 

vis1ble, is 5: mi les 'ci.W. of Barbacoas Station. 
11 \Vagner, Moritz, l\1.0., lleitrage, in Petermann's " Mit­

tb~ilun~en." Gotha, 186 l. 
, Tufa is a name applied to several different substances the 

product of v?lcanic eruptions; generally, it is an aggregate of 
:;and , volcamc ashes, and fragments of scoria aod lava united 
by an argillaceous or muddy cement. I t presents' various 
shades ot grey, brown, red, or yellow, and is sometimes spotted. 
Its hardness is moderate, and its fracture dull and eart.uy. 

*• ~onglorne~·ate, ": mas~ of frag.ments united by some cement. 
tt 1rac!Jyte J:i a. kmd ot volcamc p~rphyry, usually containing 

crysta~s of glass>: felspar, and exceedmgly rough to the touch ; 
hence 1ts name, from tra~hus, rough. It sometimes possesses a 
columnar ~truct u~e. It JS gene1:ally of a coarse grain, and with 
a degree of porostty. From thts latter circumstance it easily 
breaks down, and forms frequently a conglomerate with other 
substances. 

tt Breceia is the name applied to any rock composed of 
angular fragments cemented together. 
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Gorgona •.• •.• •.• Dolerite.• Porphyry.t 
Obispo .. • ... •. • • .• .. . Dolomitt-.t 
Em pi re Station ... • .. ... Dolerito Tufu. 
At Tiger Hill there is a stone quarry; a mile beyond Bohio 

Soldado is a quarry of free-stone alongside the track; and at 
San Pablo there is one of recent volcanic rock. 

Scene1·y. 
Beyond the summit the scenery becomes bold and picturesque 

in the highest degree. Lofty conical mountains, with deep 
ravines bctwe<'n them, and rocky spurs, rise on either side. 
About a mile on the Pacific side of the summit, the raih·oad 
passes along the side of a huge basaltic cliff, whose great c_rystal~, 
nellr ly 1 ft. in diameter and from 8 to 12 ft. in length, he <tt an 
nogle of about 4.0°. 

The beholder cannot but be struck with admiring wonder, on 
contemplating this curious formation, at the regularity and 
beauty of its crystallisation, and with awe, when }10 _reflects upon 
the gigantic ioter~al forces that have r_esnlted m 1ts upheaval. 
It is one of the few lmown examples m the world where the 
natural perpendicular, which basaltic fo..-mations assume (~o 
beautifully seeu iu Fingal's Cave at taffa, and along the" Pali­
sades" of the Hudson), has b£>en so rent and displaced; but this 
whole region give unmistakable evidence tha~ great and com_pa~a­
tively recent volcanic forces luwe been mstrume_ntal m 1ts 
formation. There is no continuity of the mountam ranges; 
conical peaks rise up ?n every side,_ perfect marine shells Hnd 
coral are found on t.hetr very sumnuts, and the strata of the 
rocks, exposed by the cuttiogs on_ the r~ilroad lint.>, arc all vol­
canic.§ On the left of the termmus n ses Cerro de Ios Buca­
nieros, where Morgan encamped the night before be attacked 
Panama. 

Jlfo1·tality among Laboure1's Exa,ggemtecl. 
The mortHlity duriog the progress of tbe work has been 

greatly ex:nggerat~d. It was m_aiuly dl!-e t? the fact that Lhe 
men were ahvays m the wet whtle workmg m tbe swa.mps n~ar 
the Athlntic coast: amongst those employed upon the h1gh 
ground there was very littl~ loss o~ life. . 

Mr. David lloadley, Presulent of tbe Panama Tia1lroad Com-
pany, says:ll 

11 'fhe first blow was strnck in J anuary, 1850. Since then a 
strict record l1as been kept of tbe deaths which have occurred 
among the white men employed by the com~any; and, up~ ~o 
t he time of opening the road, on the 2 th ot January, 18oo, 
the number was 293, of whtch many are known to have been 
caused by diseases not inciden.tal to the climat~. How ma_ny 
white men were connected mth tbe work durmg the penod 
cannot be accurately detailed; but the number was at least 
6000. No record was kept ot tbe mortality among other 
classes of labourers; but the proportion was greater among 
coolies, and less among Jamaica men and natives." 

Thns the mortality amoogst tbe white men was only one per 
cent. for each of the five years. Owing to the ten·aqueous 
nature of the Atlantic portion o_f the line,. the labou_ren ~~re 
constantly in the wet, day and .Dig~t, standmg a11d l_ymg. I he 
prolonged suppression of persvnat10n caused ~y tbts unwh~l~­
some condition of existence, aH.led by the mahmous or meph1t1c 
miasmata evolved by the deco~posing v~getable. and anir?al 
matters in the swamp, gave riSI:l to remtttt!nt fevers, wbJCh 
would not have been very fatal had there been any dry place 
for the patients; since, in the eight or nin~ cases th~t tbe 
author attended in Aspinwall, the fever ytelded read1ly t 
treatment. 

The greatest mortality was amongst the Chinese,. numbers of 
whom committed suicide, probably from nostal~1a, or ho_me 
sickness. Sometimes six or seven were found 1n a mornmg 
hung from trees along the liue. 

Aspinwall, or ColOn. 
This town was first settled in 1850 by the employes of the 

company. On tile completion of tile line as far as Gatum, and 
the consequent abandonment of Cbagres, it suddenly rose into 
importauce as a receiving_ and transl11ppin~ depot. It w~s for­
mally inaugurated as a e~ty on t_be 2nd ot February, 18o2, by 
Don Victol'iaoo Paredes, the Foretgn Secretary of New Granada. 
I t derives its names from Aspinwall, of the firm of liowlatJd 
and Aspiowall the contractors, and from Columuus, who is 
called Colon by tbe Spaniards. It is situated on. Manzanillo 
bland ou the east side of Navy Bay, in lat. 9° 21 23" N., 
long. 79° 53' 52N W., and has~ population of 2009. l ~s situa-. 
tion is low and swampy, and 1t has the most ramy climate of 
any part of tlle isthm_us. Tbis. migh~ be improved by _clearing 
away tbe bush on the tslanu. Some w1de and deep basiDs have 
been dug close to the town for lh~ purpose of drainiogit. 

A magniticent wharf extends out upon a coral reef, nearly 
1000 It. to where a depth of water exists sufficient to float 
the largest ships •. It is 40ft. :wid~, and coveted by :\ lofty 
metallic roof; the plies upon wbtch ~t stan?s are c_oppered to 
protect them from the te·redo na~a_lls. Thts wharf 1s a gre~t 
convenience, as passengers, on lan?mg, cap at once take ~he11· 
seats in the cars for Panama or, vlCe versa, can ::,tep out ot the 
train and cmb!lrk directly on board a steamer. Close to it 
th~re is a fire-proof warehouse, BOO ft .. long aud 8.H~. '~ide. 
The houses about 200 in number, are of wood, and built m a 
style midw~y between the Nety Eng_I~nd house and th~ verandah 
structures usi.Jal in tho trop1cs. I bo mess-room ot the com­
pany's officers, Colonel Tot. ten's house, J olmsun 's ice-houl:le, 

:X• Dolerite is a variety of trap rock, composed of augite aud 
Labmdor felspar. Augite is a mineral of a dark green,. brown, 
or black colour found iu volc~mtc rocks. It~ fracture ts con­
choidal and un'evt>n. It generally crystall i_ses in s_ix or eight 
sided prisms terminated by diherlral summits. lt IS attracted 
by the magnet, and scarcely fusible by_ the bl_owpipe. With 
bortlx it melts into a yellowish glass, wluch, while bot, appears 
red. Augite consists of silica, 52 ; lime, 13 ; protoxido of iron 
alJd manganese, 16; magnesia, 10; and alumina, !>. 

-f Porphyry, any form of rock in which one or more mincr'\ls 
are scattered through an eart~y or compact base. . 

t Dolomite, or magoesian hmestone, ts composed of magnesta 
4 , and lime 52. 

§ Oti:-;, Dr., op. cit. . 
11 Communication of the D1rectors to the Stockholders of tl1e 

Panama Railroad Company. New York, August, 1855. 

EN GIN EE RING. 
the American Hotel, and Aspiowall House are the principal 
buildings. Except those belonging to tbe company, all the 
houses a re built ou land leased from it by private individuals. 
~lanz anillo Island: being a low coral foundation, hns no spring; 
water is therefore collected in large iron tanks, of which tbere 
are several. In the market green hHtle is abundant at five 
cents prr pound. Aspinwall, though belonging to New Granada, 
has a sepamto civil government, the control of which is possessed 
chiefly by residents from tho United St::~tes, most of whom are 
connected with the company. A riot occurred here on tbo 15th 
ot April, 1856, between the Granactians aud the .Americans, and 
much property was destroyed, in consequence of which the 
btt(•r presented claims at Bagota for indemnification for losses 
to the amount of 1,200,000 dollars. These were settlecl by the 
Herran-Cass Treaty, signed at Washington on the 1Oth of 
SeP.tember, 1857. 

l'he greatest rise of tide in Navy Bny is 1.60 ft.; at Panama 
it is 21.:30 ft. 

Cost. 
The ronstruction account, closed in 18.)8, amonntl.'d to 

$8,000,000, equivalent, at 48. Gtl. for the American dollar, to 
1.800,0001. The cost of the line was, therefore, 37,8!l4/. per 
mile. 

T1·aOic. 
Regular trains arl) despa.lcht!d daily from Aspinwall to 

Panama, and from Panama to Aspinwall, (•allin~ at Gatltn, 
Bohio, lbrbacoas, Matachin, and the Summit statiolls. The 
joumcy occupit>s four hours. Special trains arc al.o <>mployed 
whencvrr t.he scn•ice cannot be adequately perform('cl by the 
regular trair.s. There are often us m:my as five or :-,ix daily, 
for weeks togeLhcr. On the arrival of steamers at A~ pin wall 
trains arc despatched at nny hour, so eonn as the passengt~rs 
a.rc landed. On the arriv:~l of a ::,teamer at Panama, the trains 
start immediately on the landing of th~ passengers for Aspin­
wall, when! they step from the cars into the stl·nmers wiLhout 
<my delay. The fare is $25, or 5l. 4.s. 2d. The special rn.tcs 
of frei~ht vary from a quarter of a cent to 10 cents per pound. 
First-class freight is 50 cents pec cubic foot, coal $5, and coke 
$7 per too of 2240 lb. The freight on si lver iu bars is j, 
silver ore ~' and gold t per cent. on vnlue. The express height 
by steamer trains is $1 80 cents per cubic foot. 

Besides merchandise from Europe for the Pacific, the princi­
pal articles conveyed by this line are. bides, inrlia-rubbt'l', cin­
chona bark, tobacco,•orcbilla, dye-woods, pearl shells, Panam·'l 
hats, cigars, sperm oil, vegetable ivory, ceroons of indigo and 
cochineal from an Salvador and Guatemala, coffe~ from Costa 
Rica, cocoa from Ecuador, sarsaparilla from Nicaragua, copper 
ore from Bolivia, silver bars from Chili, boxes of dollars trom 
Mexico, and gold ores from California. 

Colonel Totten, the superin tendent of tbe railroad, has lately 
published a. statemer.t of the work of the line from its opening, 
1n J anuary, 1855, to December, 1866. During th is p~riod of 
nearly twelve years, the number of passeugers carried was 
396,032. 
The treasure transported exceed~d $500,000,000 in gold, 

, ,, , 147,000,000 in silver, 
, , , 6,000,000 injewellery 
, , , 19,000,000 in papermoney 

The tonnage of general merchandise exceeded 600,000,000, or 
upwards of 155,500,000[. 

In 1 56, the total income was .. • .. • 
, , expenses .. • .. • • .. 

, ,, net proceeds ... ... 
In 1866, the total income was ... ... 

, , expenses ... ... . .. 
, , net proceeds ... • •• 

Lines of Steame1·s. 

$1,360,741 
530,249 

830,492 
2,424,9/7 
1,208,364 

$1,216,613 

On the Atlantic side the lines of steamers communicating 
with the railroad are: 

1. The Royal Mail Steam Packet Company's vessels, running 
every fortnight between Southampton, the West ladies, the east 
coast of Soath and Central America, and Aspinwall. The fleet 
consists ot 23 large steamers, of which the Tyne, Tamar, Solent., 
and Eider run between St. Thomas and Aspinwall . A vessel 
leaves Southampton for Aspinwall on the 2ud and 17th of each 
month. 

2. The West I ndia and Pacific Steamship Company's vessels, 
which leave Liverpool for Aspinwall on the lOth and 25th of 
each month. The fleet of this company consists of the Grana­
diaD, West Indiau, Caribbean, American, Californian, Chilian, 
1\le:xican, St. Thomas, Colombian, Cuban, Bolivar, Darien, Hayti, 
Crusader, A kalou, Barbadian, Talisman, Plantagenct, Albion, 
and Venezuelan. 

3. The Atlantic anu Pacitic Steamship Company's vessels, 
which leave New York (foot of Warren-street, Nonh River) at 
uoon on the 1st, 8th, 16th, and 24th of eacil month, for A pin­
wall. Fare, 40 dollars in tbe steerage, and 70 dollars in the 
state-room. By arrangement with the l)a.nam:\. Railroad Com­
pany and the Pacific ~lail Steamship Company, through passage 
t.ickets from New York to San J.l'ranci~co are furni :;hed for 
200 d(lllars in the first cabin, 150 dollars in the second, and 
100 dollars in the steerage, these f:lres including board. The 
pass!lgc from New York to Aspinwall is usually made in eight 
days. 

4. A French lino that has recently commenced running from 
St. Nazaire to Aspinwall. Be::,irles the steam linos, t.hen~ are 
lines of sailing packets from Liverpool, New York, .Bremen, 
Hordeanx, and ~t. Nazaire to Aspinwall. The two first belong 
to the Panama Railroad Company. 

The communications between .Panama and the Pacific ports 
are maintained by the following lines of steo.'ncrs : 

l . The .Pacific Seam Navigation Cornpany's vesl'els, plying 
every fortnight between .Panama, ~4nd .Buena,~entura, and 
1'umaco, in New Granada ; Esmeraldas, 1\1autn, and Guayaquil, 
in Ecuador; Tumbes, Payta, Lnmbayeque, Pacasmayo, Mala­
brigo, Huancbaco, S·mta, ::>amanco, Casma, Huarmey, Supe, 
llu lcho, Uallao, Cerro Azul, Tambo de Mont, the Uhincha 
Islands, Pisco, Chala, Quilca, Islay, I lo, Arica, 1\1exillooes, 
Pisagu 11 and Iquique, in .t'eru; Tocopilla aud Cobijn, in Bolivia; 
and T,\ltal, Cbauaral, Caldcra, Ca.rrizal-bajo and Huasco, 

Coquimbo, Toogoy, Valparaiso, Tome, Talcahuano, Lota, Corral 
(Valdivia), Ancud, Colbuco, and Port Montt, in Chili. The 
steamers of this company are the Talca, Ecuador, Bogota, 
Lima, Callao, Valparaiso, Guayaquil, San Carlos, Bolivia, Anne, 
Cloda, New Granada, Inca, Mon·o, and Payta.• A contract 
was concluded, in 1846, between the British Government and 
th is company, for the conveyance of the mails on the w·est coast 
of South Americ3. 

2. The Panama Railroad Company's Central American line 
of steamt>rs, running every fortnight between Panama, Puota 
Arenas, Realejo, La Union, La Libertad, Acaj utla, and San 
Jose de Guatemala. 

3. The Pacific Mail Steamship Company's vessels, which run. 
every week from Panam:l to San Francisco, California, touch­
ing at 1\lanzanillo and Acapulco, in Mexico. The passage from 
Panama to San Francisco is generally made in from twelve to 
fifteen days. The vessels of tbis company are the Golden 
Age, Golden Gate, Sonora, St. Louis, Uncle ::>am, 'Vashingtoo, 
Orizaba, Fremont, Califol'Dia, Constitution, and two oth~rs. 

4.. The Imperial Mexican Company of packets in the Pacific, 
plying monthly between San Francisco, Le Paz, Guaymas, a.nd 
Mazatlao, and every fortuight bctwe~n Ma~atlan and Acapulco, 
touching ut San Bias and Manzanillo. This and the Oregon 
line were established in 1861, by Holliday and Flint, of San 
Francisco, who purcba.secl the stcl~mnrs Panama, Cortez, Re­
public, Columbia, and Sierra Nevada, from the Pacific Steam­
ship Company, by whom those lines had been previously 
managed. On the 31st of January, 18G5, 1\Iaximiliao's Govern­
ment ~'\greed to pay an annual subsidy, for seven years from that 
date, of $70,000 tor the mnin and $25,000 for the branch line, 
tho former to be under the Ullited States flag, the latter under 
the Mexican. 

5. The Oregon and California Steamship Company's five 
yessels, plying b~>.tween California and Eureka ( Humboldt Bay), 
Crescent City, Port Orford, Umpqua, and Gardiner City, m 
Oregon; Esquimault., Victoria, in Vancouver's Island; and Port 
Townsend, Stt>ilacoom, and Olympia, in Washington Territory. 

6. T be Panama, New Zealand, and Australian Royal Mail 
Company's steamers. This company has a yearly subsidy of 
90,000[. for the main line, to be increased to llO,OOOl., it the 
New Zealand Government should require the rate of speed to 
be increased to ten knots an hour. That sum, with the sub-
idies for intercolonial services, would make an aggregate of up­

wards of 150,000[. per annum. 
The imports and exports of the Australian colonies for 1863 

were: 

Imports 
Exports 

... ... 
... .. . 
... • •• 

£ 
34,264,597 
28,378,355 

Total ... ... £62,642,952 
The exports included 12,G77,319l. of bullion and specie. 
7 The Pacific Mail Steamship Company's monthly line, run­

ning between California and Chma, consisting of four first-clllSs 
steamers of from 3000 to 4000 tons, for which they receive a 
subsidy of 100,000 dollars per annum, under contract with the 
United States Government for ten years, from November, 1865. 
The route via Kanagawa is 6200 miles long. 

8. The California, Oregon, llnd Mexican Steamship Com­
pany's monthly line from San Francisco to t he Sandwich 
!stands, under contract with the United States Government, 
dated September 5, 1866. 

A Pleasant Trip for Tourists. 
By the old way of transit, on9 bad to fiounder on through 

heavy swamps, across rapid streams, along the borders of de~p 
ravines, and over precipitous hills, exposed alternately to the 
drenching rain and tbe broiling sun. But there is uo longer 
either difficulty or discomfort to be f'tared iu crossing the 
isthmus. Now the railroad, passing, as it does, through tbe 
heart of a primeval forest, and amoog tbe wildest and most 
picturesque hill scenery, along beautiful rivers, ferti le plains, 
and luxuriant lowlands, wbere the vegetation at every season is 
varied and gorgeous beyond comparison, affords the traveller an 
opportunity of easy enjoyment of, and acquaintance with, io­
tertropical nature, unsurpassed in any part of the world. 

"ON THE ISTHMUS OF DARIEN AND THE 
~HIP-CANAL." 
l3y DR. CULLJ£N. 

The United States of Colombia. 
UP to the end of the first decade of the present century, 

Spain held undisputed sway over the nor thern part of South 
America, which tnen constituted the Captaincy-General of Ca­
raccas (Venezuela) and the Vicoroyal ty of New Granada. In 
the latter was included the Central A111erican Isthmus as far 
west as Costa Rica. I n 1806, a futi le attempt to revolutionise 
Venezuela was made by Ceneral Miranda. l n 1810 commenced 
the general revolt of the Spanish colonies against the mother 
country, which was brought to a successful issue by Simon 
Bolivar, tbe Liberator, in Venezuela, New Granada, and Equa­
dor, by San .Martin and ucre, in Peru, and by I turbide and 
Santa Anna, in Mexico. Tbe following are tbe principal events 
of this prolonged war between tho European Spaniards and the 
native Creoles, the horrors of which were increased by the ex­
traordinary natural difficulLies of those countries, and the total 
absence ot roads properly so called. 

1810, July 10, Antonio Amnr Borbon, the hst Viceroy, over­
thrown at Santa F o de Bogota. 

1811, March 28, General ilaraya (Republican) gained the 
battle of Pala.co, in Popayan. 

November 1~, a congres.; held at Bogota, which, followiurr the 
example of Venezuela, proclaimed the Republic. 0 

1814, December 12, Holivar stormed ..l:iogota, aud overthrew 
the government of Cundinamarca. 

1~15, April13, General Pal>lo Morillo arrived at Porto Santo, 
--

: The ~ayta, 1800 tons, arrived at Valparaiso in November, 
1864, hav10g made the voyage from Liverpool deductin rr stop­
pages, in :H days, 1•1 hours, and 59 minut.es, ;ltbough sl1e had 
to contend with a. head wind, a. heavy sea, aml au adverse cur­
rent of 7 miles an hour in passing through the Straits of 
Magellao. 'fbe Limena made the run from Liverpool to Val­
paraiso in 3~ days. 



in Venezuela, with 15,000 men from Spain. December 5, 
Morillo took Cartlw~eoa by famine, after 116 d11ys' oiege. 
1816, May 30, Morillo entered Bogota. June 13, Morillo shot 
the maiden Policarpa Salavarrieta and others. 1819, August 
7, Bolivar defeated and took Barreiro at Boyaca, in the province 
of Tunja. August 10, Bolivar took Bogota. December 17, a 
law was passed by the Con~r~ss of Augoslura (now Ciudad 
Bolivar ) , on the Orinoco, in Venezuela, creating the Republic 
of Colombia by the union of Venezuela and New Granada ; 
Bolivar elected President, and Francisco A. Zea, Francisco de 
Paula s~ntauder, and Roscio Vice-Presid~nts . 1820, San 
Martin obtained possession of Lima. 1821, May 6, the instal­
lation of Congress t ook place at San Rosario de C\tcuta, in the 
province of Pamplona. June 24, a decil>ive victory gained at 
Carabobo, in Veneznela. Octob.,r 11, Carthagena taken from 
the Spaniards by Montilla. November 17, Panama taken by 
Bolivar. 1822, May 24, a great victory gained by the Repub­
licans at Pichincha, in Equador. 

May 29, .Equador, the former Viceroyalty of Qui to, joined the 
Republic of Colombia. A ugost 3, Maracaybo in Venezuela 
capitulated. 1823, November 10, Porto Cabello, Venezuela, 
capitulated to J oso Anton.io Paez. 

1824, June 1, last Spanish battle in Colombia fought at 
Barbacoas, in the province of Pas to. December 9, last ~panisb 
battle in South America gained by the Colombians and Peru­
vians, under Sucre, over the Spaniards, commanded by the 
Viceroy Canterac, at Ayacucho, i.n Peru. 1825, September 15, 
the castle of San Juan de Ulloa, m Vera Cruz harbour, the last 
stronghold of Spain in Central America, surrendered to General 
Santa Ann a, by General Don J ose Copinger, after a prolonged 
defence, during whi~h most of the garrison died of fever or 
famine. 1826, J a!luary 24, the Spanish flag waved for the last 
time on American soil, the garrison of Callao, in Peru, under 
General Rodil, having surrendered by capitulation to General 
Sucre. 

1829, November 24, Venezuela seceded, und~r Paez, from 
ColJmbia. 1830, June 4, assassination of Marshal Antonio 
Jose de Sucre, at the pass of Berruecos in Pasto. December 17, 
Bolivar died at San Pedro, in the district of Marmato, near 
Santa Martha. 1831, Colombia dismembered by the separation 
of Equador, and the independent republics of Venezuela, New 
Granada, and Eq uador formed. 1857, during the Presidency 
of Citizen Mariano Ospina, the thirty-six provinces and two 
territories of New Granada united into eight Federal States, 
and the title of the Republic changed to that of the Granadian 
Confederation. 

1861, July 18, after the taking of Bogota, during the last 
of the civil wars which have distracted New Granada, and which 
bated from 185!) to 1863, the title of the Confederation was 
altered to that oft he United States of Colombia, by a decree of 
General Thomas Cipriano de Mosquera, the provisional president 
and commander of the liberal forces. 

Mosquera bad been president from 1845 to 1849, was again 
elected by the people in 1865, and entered into office in March, 
1866 ; but wa:; taken prisoner, tried, and banished for four 
yectrs, in 1867. 

Tfte State of the Isthmus. 
It is to the United States of Colombia that the narrow neck 

of land, extending from the continent of South America to Costa 
Rica, belongs. The western third is the Isthmus of Veraguas,'*' 
or Chiriqui; the central, the Isthmus of J>anama ; and the 
eastern tbird, the Isthmus of Darien. Taken to~ether, those 
isthmi form the State of the Isthmus (Estado dellstmo), which 
extends from lat. 6° 50' to go 40' N., and from long. 77° to 
83° 101 W. Its length is 460, and its average breadth about 
50 miles. The narrowest part is 27, and the widest 105 mi!es. 

Its configuration is that of a bow, the coast of the Caribbean 
Sea forming the convex, and that on the Pacific the concave 
line. I t is bounded on tbe N. by the Atlantic, on the S. by the 
Pacific, on the E. by the Gulf of Darien, the rivor Atrato, and 
the province of Choco, and on theW. by the republic of Costa 
Rica. The boundary line between the state and the province 
of Choco runs from the mouths of the Atrato, in the Gulf of 
Darien, up that river to the confluence of the Napipi with it, 
up the N~pipi to its sources, anrl from thence acros::~ the Cor­
dillera to the mouth of the river Cupica, in Cupica. Bay, on the 
Pacific. The boundary between it and Cosla Rica runs from 
Punta Burica, on the Pacific, to the mouth of tbe Changuene, 
or Dorachos, on the Atlantic. It is div ided into the provinces 
of Panama, Azuero, Veraguas, and Chiri~ui (formerly Bocas 
d~ l Toro), and the territory of Burica. 'l hese are subdivided 
nto cantons, each having several parishes. The total civilisr.d 

population of the state, according to the census of 1851, was 
138,108. To this mav be added 5000 for the estimated number 
of the independent Indians of Veraguas and Chiriqui, and 3000 
for those of Darien, making the total146,108. Tile state sends 
three senators and three representatives to the general Congress 
at Bogola. 

I n the time of the Spaniards the whole isthmus constituted 
the province o~ Tierra: Firme. In ~82 1, during the War of 
!~dependence, 1t was Incorporated w1 th Colombia. Upon the 
dismemberment of that rep1;1blic, in 1831, it became a province 
of New Granada. In 1857, 1t became a state of the Granadian 
Confederation, and, in 186 1, ot the United States of Colombia. 

The Isthmi of Panama and Darien. 
T~e Isthmus of Panama comprehends the western part of the 

provmce of Panama. The Isthmus of Darien constitutes nearly 
one-half of. t~e state. ~a~in~, ~owever, only a very scanty 
P?PUl~tJo~, It 1s under theJonsdl~tlo~ of the province of Panama, 
of whtch 1t forms a cctnton, whJCh IS twice as large as the rest 
of the province. 

The boundary between it and the Isthmus of Panama as 
determined by a decree of Congress, dated Bogota Augus't 7 
1847, is a line drawn from the mouth of the Chep~, or Bayano: 

* Veraguas gave the title of Duke to Columbus and his 
descendants. It was once abolished by the King of Spain but 
restored after a lawsuit which the Colon (Columbus) f;mily 
carried on against the crown for more than thirty years. The 
late Duke of Veraguas, Count of Jamaica, &c., Don Pedro 
Colon, was elected president of the Cortes of Spain, ~tbout the 
end of 1864, and died in 1866. 
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in the Gulf of Panama, up the Chepo, across the Cordillera to 
the mouth of the Mandioga, in the Gnlf of San Bias, and round 
its shore to Cape San Bias, corresponding nearly to the meridian 
of 79° W. 

:Jfountains. 
The surface of the isthmus is extremely irregular, being tra­

versed by a cuain of mountainR, which is a continuation of the 
great Cordillera of the Andes, and intersected by the spurs and 
ramifications which it sends off in various direct.ions. The Cor­
dillera, which follows the direction of the Pacific coast, close to 
which it runs, passes from Equador into Columbia in about 
1 o N., and after traversing the provinces of Pasto, Popayan, 
Buenaventura, and Choco, enters Darien in about 6° 18' N., 
inland of Cruces Point. From Equador, in which republic it 
rises above the lower limit of perpetual snow, its altitude rapidly 
decreases to Buenaventura river, and thence to the San Juan. 
In about 7° 30' N ., near the height called Alto de Espave, it 
bifurcates. The western branch continues to run close to the 
Pacific, and terminates in the beautiful mountain of Garacbine, 
behind the point of the same name, which is the S. entrance of 
the Gulf of San Miguel, and the S.E. entrance of the Gulf of 
Panama. The height of this mountain is about 3000 ft., and it 
is baid to contain veins of gold in quart z rock. Between the 
San Juan and Garachine there are three depressions. The first 
is between the Quebrada del Mar (as the head stream of the 
Cupica is called) and the Napipi, where the P ie de Ande is 
estimated at only 500 ft. elevation. The second, further north, 
is between the Cbuparador and t be Hingador, the lowest 
summit level being 947.44 ft. The thi rd, between the J urador 
and the Salaqui, has an elevation of 10v3 ft. The height of 
this chain inland of Arditi Point is !\bout 8000 ft. The most 
conspicuous summits which it presents are Cerro del Zapo (the 
Mountain of the Toad), half-way between Garachino and l"'ort 
of Pines; the Peak of .Espave, S. of the latter; and J anano* and 
the Pyramid, inland of Cape Corrientes. At some points the 
mountains come down quite close to the shore, but generally 
there is a narro\v belt of low land along the coast ; and, at the 
mouths of the San Juan and other large r ivers, there are 
swampy deltas submer~ed in the rainy season. Nowhere, how­
ever, do many miles intervene between the shore and the high 
land. 

The other branch of the Cordillera runs across to the N.E. 
towards the Atrato, separating the lower course ot that river 
from the head of the Tuyra. From a point only a few miles 
distant from the Tarena mouth of the Atrato it follows the 
curv~d direction of the Atlantic coast, running parallel to it, at 
the distance of from two to five miles, as far a;:, Cape San Bias, 
where it enters th~ Isthmus of Panama. The hif,h range !Je­
tween the sourc~s of tbe Tuyra and the Atrato valley is the 
Sierra de .Maly, which sends vff some spurs called the Cacarica 
bills, that approach the west bank of the Atrato, coming down 
nearly as fa r as the lagoon on the Cacarica river ju~;t atove its 
mouth. Betwee 11 t he bead-waters of ·the Paya, a tributary of 
the Tuyra, and tbe Arquia, which fa lls into Cano Tarena, the 
west or main channel of the Atrato, near its mouth, is Chacar­
~oon, or Tagar~onu, mountain, in which there is said to be an 
abundance of very fine gold-dust, ca lled by the Indians aasites. 
North of it is Chistata mountain, in which there is a great 
waterfall. Between the Atrato mouth and Cape Tiburon the 
Cordiliera takes tb~ name of Sierra d~ Estola, and presents the 
peaks of Candelal'ia, Tarena, Gandi, and P ico de Cabo, or 
Tiburon. Inland of Carreto harbour is the P~ak of Carreto, 
and N. W. of it is the break in the Cordillera, which will be 
noticfld hereafter as affording great faci litieu for tbe construction 
of a ship canal. Inland of Sassard i Poin t the Cordillera ap­
pears suddenly to terminate, and a new chain to aride a little 
Lehind its extremity. From thence to Cape San Bias it presents 
some notable peaks, which may serve as marks for the various 
anchorages within the islets and cays forming the Arcoipelago 
of tbe Mulatas. They are named Navagandi, Putrigandi, 
Kweetee or Musquitos, Rio Monos, Playon Chico, Playon Grande 
(two peaks), Concepcion (four) , Cerro Meseta~ inland of Rio 
Azucctr, La Orqueta and another, inland of .ttio Diablo, Rio 
l\JaDgles Peak, or Cerro Gordo, and Carti, all of which, ~xcept 
Meseta and La Orqueta, are inland of the mouths of rivers 
of the same names. Close to Sun Blas Point it is 2300 ft . lngb. 

From Cape San Blas, where the Isthmus of Panama com­
mences, to Portobello, a distance of 4.5 miles, the coast runs 
westward, the only inhabited places on it being the h·1mlets of 
Culebra, Palenque, and Nombre de Dios, founded by Don Diego 
de Nicuesa; these have an aggregate population of about 150 
negroes, who are descenJ~nts of Cimarron<>s, or Spanisb ma­
roons. The Cordillera in this part of the isthmus prestmts tbe 
peaks of Saxino, Nombre de Dios, and Capira. 

A little west of Portobello, it becomes broken into a s~ries of 
oblong ridges and conical bills, having their bases skirted by 
plains. Inland of Navy Bay and Chagres its continuity can 
no longer be traced, the hills thereabouts being isolated and de­
tached, and only from 200ft. to 4.00 ft. in height. TLe ravines 
which separate them are but little elevated above the general 
level of the country, and are intersected by streams ; and im­
mediately inland of Navy Bay is the great Mindi swamp, across 
which the Panama Railroad was constructed. 

A few miles west of Chagres the hills became connected, and 
the Cordillera, gradually becoming more elevated, rises to a 
great height in Veraguas and Chiriqui, where it forms an 
elevated plateau or tab leland, called La 1\lesa, the highest 
summits of which are I\Iount Chiriqui, 11,266, and Mont Blanc, 
11,740 ft. high. From thence it declines towards Costa Rica. 

Rive1·s. 
The isthmus abounds in rivers, th~ number of which, exclu­

siv~ of the small periodical streams, cannot fall short of 200. In 
the rainy season every mile of hind is intersected by a flowil'Jg 
stream, whicb carries off the surplus water. In the time of the 
heaviest rains the river::; rush along with irresistible force, bear­
ing along with them great rafts of bamboos, trunks of trees with 
the branches on them, and islands of floating grass. Those 
opening on the Atlantic coast of Darien, from the Tarena mouth 
of' the Atrato to Cape San Blas, are the Tarena (an independent 
river), Tutumati, Tripogandi, Gandi, Pinololo, Miel, Anachu-

* An extinct volcano in Choco. 
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cuna, Malahazai, Carreto, Aglatumati, Aglaseniqua, a consider­
ctble river of unknown name that falls into Caledonia harbour, 
the Sassardi, Navagandi, Putrigaodi, Tres Bocas, Kweetee, or 
Mosquitos, Zambogandi, Cocos, Pitgandi, .Monos, Playon Chico, 
Playon Grande, Concepcion, Azucar, Diablo, Mangles, M:acoJlita, 
Carti or Cedar, Carti Cbico, Mandinga, and Culata. 

Those falling into the Pacific from Cruces Point to Garachine 
Point are-the Cupica, Corredor, Pa.racucbichi, J urador, and 
Pinas. 

Between Punta Brava and the mouth of the Chepo, the Gulf 
of Panama receives the Buenaventura, Pernado, Orado, Trini­
dad, Manjue, Cbiman, Bocafuerte, Hondo, Maoglar, l\1oestra, 
Oquendo, Pasigua, Lagartos, el Griego, Centinela, and Santa 
Cruz. Off Buenaventura mouth are the Farallones lngleses 
rocks; and inland ot Hondo mouth are Column, Thumb, and 
Asses' Ears Peaks. Off the Chepo is Chepillo Island, and off 
the Chiman are l\1abaguey and Maguey Islands. 

Seasons. 
The seasons are the rainy and the dry. Tbe rains commence 

with the ne'"v moon, in April, and contiiJue seven or eight 
months until the end of November or December. In the dis­
trict of Biruquete (the extreme south of Darien) and in Choco, 
they are profonged for ten or even eleven months. Slight at 
first, the rain gradually increases, and is ful ly establisl1ed at 
the end of May, when it falls in torrents, accompanied w1th 
terrific bursts of thunder and flashes of lightning. In June, 
July, and August there is sometimes a heavy shower every 
day for several successive days. The air is loaded with mois­
t,Ire, and mists, with calms or variable winds, prevail. Al though 
tbe temperature seldom rises above 87° Fabr., still, perspiration 
being impeded, the atmosphere feels extremely hot and close. 

In the height of the rainy season, when the sun is at its 
greatest northern declination, the rains are suspended, and for 
nearly a week aiter the 20th of JuiJe the sun shines with the 
greatest splendour, and the sky becomes clear and serene. No 
instance is known of irregularity in the recurrence of this sin­
gular and unexplained break in the ordinary course of the 
season. The same phenomenon occurs in Demerara, Venezuela, 
and probably in all th~ north of South America, wi thin Hum­
boldt'::; "zone of constant precipitation." This period of dry 
weather is called el veranito de San Juan, or the little stA.mmer 
of St. J ohn, because it commences on the 21st of June, St. 
J ohn's-day, which is kept as a festival of great social enjoyment 
throughout Spanish America. I t may be observed, en passant, 
that a custom, evidently of Druidical origin, prevails amongst 
Celtic nations of lighting bonfires on the tops of the mouutains 
on the night of the 20th of June. 

Towards the end of November or December the rains di­
minish in frequency, the clouds begin to disperse, and, with the 
commencement of t.he new year, the N. W. wind sets in. An 
immediate change ensues, the ai r becomes more pure and re­
freshing, the sun shines brilliantly, the sky becomes blue, not a 
cloud is to be seen, and the climate displays all its tropical 
beauties. The heat, although greater, ranging between 75° 
and 94°, is less felt, as the atmosphete is almost free from 
moisture. The almost vertical r~ys of 'the sun are then 
very powerful, the rise of the thermometer to 124o, when ex­
posed at noon to their full influence, being no uncommon phe­
nomenon. 

Some precis~ information regarding the amount of the rainfall 
on ~he istb~us has prob~bly been communicated to the Smith­
sonlan Inst1tute at Washmgton by Dr. Quakenbosch, of Aspin­
wall, the physician to tbe Panama Hnilroad Company, who 
received a set of meterological instruments from tbat body in 
November, 1862. 

On the isthmus t be days and nights are always of nearlJ 
equallengtL, tbe sun rising about 6 A.M., and setting about 
6 P.M. 

Climate. 
The isthmus, being so nea1· the equator, and having so vast 

an extent of forest and uncultivated laud, and so great a rain­
fall, has, naturally, a hot and moist clirr.ate. Nevertheless, 
with the exception of a few localities, i ~ may be regarded as 
being healthy, aud more favourable to the constitution of the 
Caucasian race than that of most intertropical countries. The 
mouths of rivers which have deltas, inundated or drowned lands 
in their vicinity-as those of the Atrato and the Chagres- are 
unhealthy. So are Portobello and Aspinwall, owiug to th~ 
swampy nature of the soil in their neighbourhood. In such 
places remi tteut fevers, of a type much milder than the yellow 
lever, occasionally attack Europeans and North Americans, but 
seldom prove btal. Where the ground is elevated a few feet 
above the level of the sea, and there are no swamps, no endcmi<' 
exists, except the intermittent fever, which prevails all over 
South and North America, and even in Canada. It is much 
mi lder than in the West Indies, or even in the Western States, 
an~ is by no means obstinate. The cold stag~ is generally eitber 
entaely w~qtiug, or passes off in a momentary cbill, whilst in 
the Demerara ague there is frequently a r igour of tour hours' 
duration. The hot stage seldom lasts more than four hours, 
and the sweating otage more than two. Tile usual form is the 
tertian, which recurs every second day, the patient being well 
on the day between every two attacks. The quotidian, in which 
there is an attack every day, and tbe quartliLn, in wbicu the 
paroxysm comes on every third day, are rare. The attacks are 
few in number, and probably the average may be only five or 
six. The complaint yields readily to sulphate of q,uinine,* the 
efficacy of which is much increased by administering the 
tincture of sesquichloride of iron, or steel drops, in combination 
with it. 

It is quite possible, however, for a person to live on the isth­
mus for months, or even years, without ever suffering from an 
attack of fever. Colonel Lloyd states that the family ot the 
British consul resided four years in Panama without an hour's 
sickness ; and Lloyd and Falmark were seventeen months on 
the isthmus, during the whole of the time exposed to the ut­
~ost r.igour of the sun and rain, yet they escaped with entire 
1mpumty. 

• Hebeerme, the activu pnuciple extracted from the seeds 
and bark of Nectandra Rodiroi, the Greenheart, or Sipiri of 
Demerarl:l, is also a powerful anti-periodic. The tree belongs to 
the class and order Dodecandria Monogynia, and the family 
La01·acere. 
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The comparative healthiness of the isthmus m!l.y be owing to 
the great quantity of rain that falls washing away the decom­
posing vegetable matter, and absorbing the morbific gases 
evolved; wbilst the rains rapidly carry off the surplus water, 
and prevent it from lod~iog and formic~ stagnant pools. The 
equability of the temperature, which is not subject to gt·eat 
vicis:,itudes or sudden changes, the ran~e of the thermomet~r 
being witllin nurow limits, never fallin~ belo'v 75° (on the 
lowlands), !lnd rarely rising above 95°, also contributes to the 
healthiness of the climate. 

Negroes sometimes suffer from slight cutaneous diseases, but 
elephantiasis A1·abica, or " Barbadoes leg," is not so common as 
in other parts of New Granadn. The true leprosy (lepra 
Grrocorum), which is common enough in Carthagena. and 
Demerara, in both of which there are lazarettos• for patients 
afflicted wi th that loathsome disease, does not seem to exist on 
the Isthmus. El coto, or goitre-the enlargement of the 
glands of the neck, so common on the higll mountains of New 
Grnuuda, is unknown on tbe isthmus. 

Tlte Forest. 
The Isthmus of Dllrien is covered throughout with a dense 

and tracklel:IS forest, extending from the summits of the highes t 
mouutains to the very edge of the sea, and broken ouly by the 
courses of the rivers. This renders it impossible to see more 
than a. few ynrds ahead, and constitutes the greatest difficulty 
the explorer has to con tend with. The trees ~row in a soil of 
great c.!epth, and of such amazing fertility that it would t~erve 
for manure for other lands. They are of all sizes, from 30 to 
150ft. in height, and have bet,Hen them a multitude of shrubs 
and a close undergrowth of herbaceous plants. The trees sup­
port numerous trailing vines and creepers, known by tbe names 
of vehucos, lianas, nibbees (in Demerara), and bush ropes (in the 
West I ndies ). These ascend to their tops and fall in matted 
festoons, forming a perpendicular wall of foliage, which would 
delight the eyo of an artist, but would totally impede the opera­
tions of the surveyor. Orchidero and other para~:.itic plants, in 
~reat numbers and variety of form, cling to their trunks, en­
circling them with flowers of every hue. 

Of palms, the most abundant are the troolies ( Manicaria 
succifera), itas or moricbis (~lauritia flexuosn), and otLer fan 
palms, vernacularly known as guaga1·as, wiJich occupy the 
greater part of the space between the tall trees. Another pnlm 
very common is tl:e corozo col01ado, sillico, or hone palm (Elii.is 
melanococca), which yields an oil identicul with the palm oil of 
commerce, the produce of its African con~ener, E liiis Guineen­
sis. Tht: principal timber trees are ced~r ( Icica altissima); ma­
hogany (Swietenia mabogani); lignum vitre, or gunyacan 
(Guaiacum officinale) ; silk-cotton (Bombux ceiba); espave 
(Anacardinm rhinocurpus); bamboo (Btlmbusa :\rundinata); 
bullet tree (Mimusops sp.); crabwood (Carapa Guianeusis); 
ebony (Diospyros sp.); hobo (Sponuius luten); iron wood 
(Ybera puterana) ; laurel (Cordia gerascanthu:,) ; locust, carob, 
or ~tlgarrobo (Hymenma courbaril); mora (Mora excelsa); 
quicbm hncha, or break-axe (Hymenrea. pentaphylla); quira 
(Plntymiscium polystachyum); Tonquin-bean t ree (Coumou­
rouma odorata) ; and n very durable wood called yaya. The 
quipo tree is also very common: it grows to a heigh t of 70 or 
80 n., perfectly slraight, and has no branches except at the 
top ; the bark is very thin, und the wood quite white and ex­
tremely hard; it is, ~erhaps, the caoba of Spanish and the 
ba:,tanl mahogany of English wood-cutters. 

Monkeys, perezas, or sloths, dantas, macbos, del monte, or 
sapirs, a &mull deer like the "irribocerra of Me.xico, the sayno, 
havali, caluchi, wan·ee, or white-lipped peccari (Oicotyles 
labi.1tus) , and the tatabro, or collared peccari (Dicotyles tor­
quatus), conejos, or rabbits, and squirrels are plentiful. 

Amougst the birds are flamingos, or curri-curris, parrots, 
pigeons, bumming-birds, and three kinds of wild turkey nf large 
size, viz., the guam, guan, pava del monte, or crested wild 
turkey (Penelope cristata): the powhi, or crested curassow 
(Crax alector), and the powhi de piedra (Ourax pau:si). 

T!te Isthmus or Canton of Dm·ien. 
This Isthmus, wbich was at one time a. separate province, was 

afterwards rtld uced to the status of a canton of the province of 
!>~mama, which it continued to be until the 2od of June, 18 16, 
when, in consequence of the representations of Anselmo Pineda, 
the governor of .Eanama, it was constituted a territory, under 
a prefect with a salary of $1500 a year. On the 7th of August, 
1S47, its boundaries were fixed as already given. By anotlier 
decree, dated Bogota, June 22nd, 1850, it was again reduced to 
tlle status of a canton, under a jefe politico, or chief of police, 
with a ~alary of $ 500 per annum. 

Its length is about 210 miles, its grentest breadth !)0, and 
its narrowest part, Jrom Chepo mouth to l\landinga Day, 27 
miles. 

South Darien. 
The follow in~ was the population of the South of Darien for 

the years 1822, 1843, and 1851: 

------·---': 1822 - _1_8_4_3_1 
Yavisa, tlle capital... 
Santa r.1 aritl. . . . . .. 
Cllapiguna .. . . .. 
P inogunu. .. . . . . .. 
Tucuti . .. . . . • .. 
}1'ic1J icb i ~. .. . . . . .. 
1\lolineca ... . .. . . . 
Can a. • • • • •• • .• 
GaraclJine . .. . .. 
CLimaut... ..• . .. 

• • • 
• • • 

• • • 

•• • 

••• 

••• 

••• 

••• 

••• 

••• 

341 
245 
162 
146 
113 
100 

85 
30 

• • • 

• • • 

1172 
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• On Tierra Bombn, near the former, and llt Accaweeuy 
Creek, Pomeroon nver, in the latter. 

t Fichichi, where there was a fort, was on the west bank of 
the Chuquauaqua, between its mouth and Yavisa. A ne~·o, 
named Marcelltuo, who was alive in 1849, was the last survivor 
of its former inhabitants. 

t Chiman, at the mouth of the river Cbiman, in the Gulf of 
P.,nama, although in Darien, is under the jurisdiction of the 
canton of Taboga. 
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Bi?'uquete. 
The coast of the extreme soutb of Darien, from Garachinll to 

Cupica Bay, and the Cordillera island of it, were formerly 
called Biruquete, and, about thirty years ago, constituted a 
uistrict, under the jurisdiction of a corre~idor, with the title of 
tl1e Corregimiento of J urador; but of late years th1s has been 
completely neglected. Tue only settlements in it are a few 
huts at the Jurador mouth and on the Ncrqua and Cbupipi, 
twelve huts at Paracuchichi mouth, inbabited by negroes and 
Stlmboos from Panama, and a Jew Jamaica men, aud a little 
hamlet at Cu pica. It was once the resort of deserters, yimar­
rones, or runaway slaves, and fugitive criminnls from Panama. 
It was to this coast that tbe I ndians of the north of Darian 
directed Pizarro, telling him to go to Biruquete (probably mean­
ing " the southern country") to search for gold; and it was 
from tbe wrong application of the name of Biru that that of 
Peru \VI\S derived. On the Biru, which \vas then governed by 
the Cllcique Biru, was the village the inhabitants of which he 
named Pueblo Quemado or burnt people. He gave the river 
the name of Rio de Hambre, or hunger rh·er, and it is now 
called the J urador. Biruq uete formerly in eluded all the coun­
try from the Atrato and the San Juan to the Pacific, and the 
town of the N oanama I ndians on the San J uan ; but all to the 
south of Cupica is now in the province of Cho<:o. Noanamh, 
the people of which still retain tueir own language, has a popu­
lation of 3510. Biroquete was vi:,it successively by Vasco 
Nunez, Andagoya, Pizarro, and Almagro. It includes the lines 
for a ship canal from the Atrato and Truando to the Paracuchich i, 
and from the Atrato and Napipi to the Cupica, wbich were 
surveyed, but found to be impracticable. By some this narrow 
tract lletween the Atrato and the Paciti.c is culled the Isthmus 
of Clloco. 

Rive1· Tuy?·a. • 
The Tayr:.t, Rio Grande, or Santa l\Iaritl1 is the hu·gest of the 

ri~ers of Darien, the Atrato being included in the province of 
Choco. I t traverses the greatest par t of the space bet.-.veon the 
Atrato and the Gulf of San .Miguel, runuing from E .. E. to 
W.N. W. Its head-waters are separated from the valley of tbe 
Atrato by the Sierra de 1\Ialy, and the Cerro de l Espiritu an to. 
Inside ot 13oca Chica and Boca Gmnde, the mouths by which 
it discharges itself into the Gulf of Sun ?Jliguel, it forms a mag­
nificent estuary extending ei~bt miles up, with an avcru~e width 
of Lhree miles, and ·gre~:tt depth of water. Into this full the 
Savar.a Oll the N. and the s~tegantit on the s. Inside Boca 
Chica tlnd opposite the SavanR. mouth, there is a sottlt~meut, 
called La Plllma, established in 1851 by l\larcado and Dnmian 
Gonzales. The former was a native of Cboco, whose father had 
been canoe-man to Captain Cochrane on his j ourney in Choto 
in 1824. Seven miles above Boca Chica is the mouth of tbe 

eteganti, an uninhabited river: about a ct>nlury ago there was 
an Indian village there. On the bank of this river a ncgro of 
Chapigana was murdered in 1849 by some person, who chopped 
him in the back of the head with ll machete or bush cutlass, 
just as he was about to jump across it, he having previously 
fiung his bundle over to the opposite bank. 

Cltapigana Village. 
Two miles above Seteganiti mouth is the villtt~e of Chapigana, 

which Vasco N unez de Balboa made his Lead-quarters after the 
discove1·y of the Pacific. The people are all 11 egroes, and are 
governed by two corregidors . .Mr. Andrew !Cossack, commonly 
called Don Andres, an I nverness man, resided there for many 
years, aud carried on wood-cutting and boat-building, having 
always kept a. sufficient number of bands at work, by means of 
a system by which be lleld many of the men of the village in 
bondage. It consisted in givin~ lar~e credit to all corners for 
a~uardiente, anisado (a liquor impregnated with oil of aniseed, 
like the rachi of the Greeks), brandy, tobacco, &c., and then 
making a sudden demand for payment, and obtaining a decree 
obliging them to pay off the debt io labour, with the alternative 
of the stocks, if recusant. The same ~ystE'm was carried on in 
.Molineca by Gregorio, and in Pinogam~ by Requero. It is pro­
bably common in that part of South Americ~J, for wben, in 
1832, the government of Equador sent a body of political 
ofl'enders and 0on\icts to Charles Island, one of the Galapagos 
under the governorship of Don J OM~ Vilamil, thl:lt gentleman 
opened a store in wbiciJ, in lieu of money, he demanded for his 
goods mortgages on the crops grown by tbe settlers; but the 
plan cuded badly, for three years afterwards, tho people, ex­
usperated at his rapacity, chopped him down with llleir machetes. 
Duriu~ the author's visit to Darien in 18·!9 nnd 1850 his move­
ments were free, owin~ to tue absence at that time of Don 
Andres; but iu 1851 that geutlemun caused his detention at 
Chapigana for three weeks, by secretly forbidding the people to 
hire b1m a canoe. 

For a. few years he was in partnership wiLh another Inverness 
man, named Robert .Nelson,t but the latter left Darien severlll 
years ago. 

A Portuguese, named Jose Maria Troncoso, but commonly 
called Don Pepe el Niopo (the European), who had been a 
sailor in a slaver trading between St. Paul de Loando and 
Brazil, resides there, aud carries most of the traffic between 
Cbapigana and Panama in his oongo. The viluge is partly 
situated on a very small swamp, which is almost the only one in 
Darien ; close behind it is s well of good water, and behind that 
a hill witb a running stream. At t11is place, ou a hillock just 
behind liossack's house, is a ruined fort; there are also ruins of 
forts on the top of Boca Cl1ica Island, and ll.t Real de Santa 
Maria, and Yavisa. 

La .M area Rive1·.-Six miles higher up, also on the south 
bank, is the mouth of La Marea, at the bead of which the 
Spaniards once worked a gold mme. Dr. Lebreton, a physician 
ot Panama, l\1. le Hoi, and M. Hellert, who went up to its heud, 
state that gold exists in large quantities in the pozos or wt-lls in 
which it has its sources. 

• It is worthy of note that Tuyra is the name of the devil in 
the languages of both the Danen and Caribi~co Indians, by 
which tribes be was formerly worsbipped. 

t This word is compounded of Sete., a species of willow that 
grows thereabouts, gan, a village, aod ti, a river. 

t Not the Robert Nelson, who, with Mr. Kennish guided 
Commander Prevost. 

Rio Balsas opens two miles higher up. On separate 
branches of it are the village of Tucuti and the hamlet of 
Camo~anti, near which there are placeres or gold washings. 
This river was so named by Vasco Nul\ez because he constructed 
rarts on it. 

Clwquanaqua River.-Sixteen miles above Rio Balsas, or 
thirty-three miles above Boca Chica, the Cbuqnanaqua opens 
on the N. bank of the Tuyra, and is about 120 ft. wide at its 
mouth. This very tortuous river rises somewhere to tbe W. of 
Nayaganrli 1.nounta in, no.t far _fro~ the sourc~s of the. Chepo, 
wb tch runs 10 the oppos1te dn·ectwn. From 1ts head 1t has a 
S. by E. course to X a visa, ';,here ~t bends . to th.e N. W. for 
three miles to the I uyra. I he d1stance irom 1ts bead to 
Yavisa, in a. direct line, is for~y-seven miles: by tbe . windings 
of the river, the reaches of wh1cb approach every pomt of the 
com!Jass, it must be consiclortlbly over 100 miles. The distance 
from Sucubti mouth to Ya,.isa, in a straight lin<', is thirty­
eight miles. From its mouth to the first falls, eighteen miles 
above Yavisa, it bas a pretty uuiform depth of three fatboms, 
and an average width of 70 ft. Hi~her up it is much ob­
structed by ledges, bars, and rocks. The prmcipal aflluents on 
the W. are the Izquinti, Artuganti, La Paz, Meteti, and Che­
viniena, which rise in tbe ridge between it and the Savana. 
The tributaries, which open on its E. bank, rise from tbe 
Pacific slope of the Cordillera that runs clo~e to the Atl.1ntic 
coast. From its source down they are named the Uslucapanti, 
Arquiati, Chieti, Mo.reti, Suou~ti, the unit~d ~treams of .the 
Cbueti and TubugantJ, Ucurgant1, Tuquesa, T1ch1bucua, Tap1sa, 
and Yavisa. From the bead of the Chuquanaqua there is a 
t rail to Cuiquiou pLi, an affi.ueot of the Canasas, which falls 
into the upper pnrt of the Chepo. 

The Uslucapanti \Vas reached by Commander Prevost, of 
H . .M.S. Virago. on his mis~uiderl and unsuccessful attempt to 
cross the Isthmus fi·om December 20, 1853, to January 17, 
1854.* 

At the close of the last century there was a small settlement 
on tbe Arquiati, the caciq•le of which was named Juan de Dios 
Alcedo · but the Indians, nccord ing to their custom, abandoned 
it when' it was found out by the SpaniMds.t The Moreti and 
Sucubti will be refetTed to in the account of tbe canal line, 
which will follow the bed of the latter. 

From the ChueLi, which fHlls into the Chc.quRnaqua, eleven 
miles S.S.E. of tlle Sucubti, there is a. scarcely recognisable 
trail across the Cordillera to a point high up the Aglatumati, 
that falls into Caleuonia .Buy, on tbe Atlantic. Tue author once 
crossed in that line, but found the Cordillera there to be higher 
than between the Sucubti and the Aglatumati. This is the so­
called Pass of Tubuganti, which i~ thus noticed by William 
Patterson in his " econd Proposals:" 11 I o our passage by lllnd 
from Caledonia Harbour" (hu means Por t Escoces) "\ve have 
six leagues of very good way to a place called Swetetl" (Chueti) ; 
" from Swetee to Tubugantee we have between two and three 
leagues, not so passable, by reason of the windings of the river 
whtch must often be passed and repassed. At Tubuga.ntee 
there are ten feet of high water, and so not less in the river till 
it falls in to the Gulf of 13allon~t" (S~m Miguel ). " This we com­
monly call the Pass of Tubugantee." 

Yaratuba, a place about twenty miles S. W. of For t St. 
Andrew, wllere a skirmish took place on the 15th of February, 
1700, between the Scotch colonists under Captain Campbell, of 
.Fioab, at:Jd a body of negroes, mulattoes and Indians, sent from 
Panamtt and Santa l\laria up the Chuquanaqua. to reinforce 
General Don Juan Pimienta, the Governor of Carthageoa, who 
was then besieging Fort ~t. Audrew, was probably on the Tubu­
gaoti. 

Indians pass from Tuquesa to Pito, and from Tupisa to Gandi 
or Acanti, in the Gulf of Darien, in four days. They do not 
travel to the south of Tupisa; nor do the Granadians ventnre to 
trespass north of the Yavisa. With the exception of the Grana­
dian town of Yavisa, the entire course of the Chaquanaqua 
itself is suppostld to be uninhabited, the few settlements of the 
I ndians being on some of its branches . 

Yavisa,t the cabecera or capital of the canton, and residence 
of the J efe Politico, Don Manuel Borbua, is situated on a penin­
sula formed by a. bend of the Chuqnanaqua opposite the moutll 
of the Yavisa. The houses are of bamhoo, tbatobed with palm 
leaves . I t has a fort in good preservation. There are a few 
cattle in the smAll plain on which the town is built, and which 
is cleared to tbe foot of the mount'lin behind it. This plain is 
50 ft. or more above the river, the banks of wbich are there quite 
precipitous. Wulking rapidly up ttnd down one ve1·y dark night 
endeavouring to cool him~elf during the oppresstve heal that 
precedes a thunder-storm in that cl1mate, the author approached 
too near the edge of the bank and toppled over, striking his side, 
in falling, against a. projecting point. The river being flooded, 
he barely touched the bottom, und swam out safely, the splash 
made by the tall having frightt:ned the alligators way. He 
met there Mascareno and Pedro Louriano Garvez, two very old 
residents, who were born at Fuerte del Principe, on the Savana, 
and were brought away by their fathers, who were soldiers there, 
when it was abandoned in li90. They said that there used to 
be sometimes 400 soldiers at Principe, and that on its abandon­
ment its garrison, consisting ot 150 men, was sent to Yavisa . 
Tbere is not one soldier now in Yavisa . 

Dr. Nicolas Pereira Gamba, t\ lawyer, now of Bogota, was 
prefect of the territory from 1846 to 1848, when be was suc­
ceeded by Don Antonio Barnya, of Bogota, who remained uutil 
1850, when Darien became a canton, upon which be was ap­
pointed governor of the new province of Azuero. That gentle­
man, with the view of assisting the author in his explorations 
towards the Allantic coast, gave him a letter, of whicb the ful­
lowin~ is a translalion: but his kind intentions were of no avail, 
as the natives had such a dread ot the Indians that he could not 
prevail on any of them to llCCompany him, and had to proceed 
alone as before: 

• Ross, Dr., H.M.S. Virago. Report of the Exploring Party 
sent to cross the Isthmus of Darieu, in the Panama Uerald, 
January, 1854; and in a pamphlet entitled "Over Darien­
Reports ot the Mismanaged Darien Expedition." 

t This was, however, more probably the Arquiati, one of the 
southern tributaries of the 'fuyra. 

! This Indian word sigoifies "a. maiden." 

• 
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"Yavisa, J anuary 9, 1860. 
"Dear Sir,-Dr. Edward Cullen proceeds to your town with 

the view of continuing his explorations. I beg you will be kind 
enough to rrocure him the men that he requires for the con­
tinuance o his journey, whom he will pay for their services. I 
hope you have no news. 

" I remain your most attentive servant, 
"ANTONIO BARAYA. 

" The Corregidor of MolinPca.'' 
Real• de Santa Jl.fa1·ia is situated on the Tuyra, just above 

the mouth of the Pin·e, which has a very abort course from a 
high mou.utain called Cerro Pirre, and fulls into the Tuyra a 
li ttle above the Chuquanaqua, but on the opposite or S. bank. 
The Governor of Panama sent to this village for confinement 
thirty of the men from Liverpool, who took Portobello, in 1819, 
under the patriot or Colombian General, Gregor 1\I'Gregor, 
and wLo were afterwards m~de prisoners upon the retaking of 
that place by Santa Cru~ and Alessandro Lorcs. Three of 
them were killed there, and Colonel Hafter and another at 
Yavisa. An old Indian woman of Pioogana, who was present 
when Rafter and his companion were t!hot by Corporal Rinco, 
besought him to spare them, crying out " por cl amor de Dios, 
no les mata" (for the love of God, don't kill them)! Don 
Manuel Gonzales, a native of Spain, who was in Portobel lo 
when it was retaken, said that most of the prisoners were con­
fined in the large bouset opposite the puerla de tien·a or land 
gate of Panama, which latter has been thrown down by the Rail­
road Company; and that one nigh t, a muskc>t-rack having 
fallen down and alarmed the guard, they fired and killed several 
of them. 

Below the Pirre i~ the site of the old town, which was taken 
by the Buccaneers in JGtsO, on which occa~:~ion they found only 
3 cwt. of the gold of Cana, the rest havingjnst been shipped to 
Panama. I t was again sacked in 1G85, 1702, and 17J2, by 
the Buccaneers. In 1724 and 17 50 the Indians massacred the 
inhabitants. 

J-folineca, up to which the tide reaches, is about four miles 
above Santa Maria. From the other bank of the Tuyra there 
is a bush-path, about three miles long, to the bank of the 
Cbuquanllqua opposite Yavisa. Along this path the Cedron 
(Simaba cedron, P1·ancll, Simarubacere ), said to be the best 
antidote against Hnake-bites, grows plentifully; and close to the 
same path the author saw, in one day, great numbers of ~makes 
assembled together in three different places. 

Pinogana. Four (miles above Molmeca is Pinogana, the last 
inhabited place on the Tuyra. The population consists of 164 
ciYilised Indians and Samboes (half Indians and half oegroes). 
The distance 1:rom Boca Chica to Pinogana is forty-one miJes, 
and the journey can be acr.omplisbed in two tides. During tbe 
ebb tide it is usual to tie the boat or canoe to a tree on the 
bank. Going down with the ebb, the passage can be made in 
one tide. 

The Tuyra, above the confluence of the Chuquanaqua with 
it, receives on the same, or north bank, the Iluanacati, Yapes. 
Pucro (about iifteen miles above the Chuquanaqua), Paya, Ma.­
tumaganti, Punusa, Tapanaca, and Nique. Of t hose nothing 
is known except that there are a few Indians high up the 
Pucro and the Paya. The author learned from the Indians 
that there are two ways of crossing the Cordillera from the Pucro, 
and two from the Paya. .Pucro is a corruption of l ,ucurru, the 
I ndian name of the balsas ot· raft-wood tree (Ochroma lagopus), 
which, like the silk-cotton tree (llombax ceiba, and the huge 
baobab (Adansonia di~itata ), belongs to the Linnrean class and 
order Monadelfhia Polyandria, and to the suborder Bombaccre 
of the natura family Sterculiaccro. The following are the 
passes : 

1. One day's j ourney up the Pucro is the mouth of the 
Tapaliz11 , and two hours up the latter is that of the Mazaquia: 
from thence a journey of an hour and a half by land leads to 
Parcaparca, a stream which falls into tbe Tiperri, a branch of 
t he Paya. From T1pperri mouth to the head of the Paya is one 
day's j ourney, and from the latter the Cordillera. is ascended io 
four hours. At its foot on the other side is the bead of the 
Arquia, in the course of which is the lagoon of Tigre, one day's 
journey from the Tarena channel of the Atrato, into which, six 
leagues above its mouth, the Arquia fall s. 2. One day's jourol"y 
up the Tapaliza is the mouth of the Apeyac ; in one day up the 
latter tbe Cordillera is reached, and can be crossed in one day 
to the head of the Tigre, which f<alls into the lagoon on the 
Arquia. 3. The Paya falls into the Tuyra, one d11y's journey 
above the Pucra. It is two days from its mouth to its bead, 
one day thence to Cbacargoon or Tagargona Mountain, one day 
to its foot on the other side, one day thence to the Arquia, and 
one day down the latter to tl•e Atrato. The head su·eams of 
the P4ya are the Yracuna and Ucubquia. I n Chacargoon there 
is a rivulet, called Tiyaco, which contains abundance of a very 
fine gold dust that the Indians call aasites . North of Chacar­
goon is Cbistata Mountain wbicb has a great watedall. 4. One 
day on foot up the bank of the Tuggule, a hranch of the Paya, 
farther to the soutb or righ t; one day across the Cordillera to 
the head of the Yo; and three days down tbat river to the 
Atrato, one day's j ourney above its mouth. 

Above Molineca, on the same, or soulh bank, the rivers Clara, 
Uruti, Aruza and Arquiati, Siluro, Cope and Ipeliza, Papa and 
Piedras, Gran de, Escucha Ruidos (hear the noises), Viejo (old), 
Limon, and Cana fall into the Tuyra. Tbcy are all totally un­
inhabited, as wel! as all the country from tbe south bank of the 
Tuyra to the Pacific. 

ln 1716 the settlements in the south of Darien were: 1. Santa 
Cruz de Canai'nwbere there was a large population of Spaniards, 
negroes, and dians engaged in gold mining. 2. La Concep­
cion de Saba1o. 3. San Miguel de Tayecua. 4. San Domiogo 
de Balsas. 5. Santa Maria. 6. San J eronimo de Yavisa, a 
doctrina or mission. 7. San Enrique de Capeti, or the ~leepy. 
8. Santa Cruz de Pucro. 9. San Juan de Tacaracuna, and 
Matarnati, doctrinas named afLer hills in the vicinity. 10. Se­
tegaJJti, an Indian village, the iubabitants of whicb, although 
---------- - -

*'Real means "a camp;" and also a silver coin, worth ·J
1
0Lh 

of a dollar, or 5d. ; but the real of Spain is only Lalf tbe size and 
value of that of South America, being only Yoth of a dollar: 
the adjective real signifies " royaJ." 

t The house beli.>n~d to G onzales, and afterwards to his 
IOD-in-law, Don Juan .FerAu~ a Frenchman. 
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under subjection to the Spaniards, were not baptised. Some 
time after 17 40 the Spaniards bad rancherias, or collections of 
huts, at N uestra Senora del Ro~;ario, on the Congo, and on the 
rivers Z·tlJalos, Balsas, Uroo, Tapanaca, Pucro, Paparos (phea­
sant~) , Tuquesn, Tupisa and Yavisa, and at Chapigana. About 
the end of the last century , the fort of Real de Santa M aria was 
garrisoned by thirty-seven soldiers, and bad six peclreros, or 
small cannons. On the Pirre there were thirteen Indian fami­
lies, instructed by a Dominican prie~>t; and at Molineca twenty­
three fumili~s and a priest. Ayuca, four lea~ues abovu .Moli­
ne<·a, and Yapeli, three turns or reaches higher up the Tuyra, 
were uninhabited. At tbe sources of the Cupeti, the mouth of 
which is ~'~even turns above that of the Yapeti, were the Paparos 
Indians, who IJeld no communication with the others, and were 
supposed to be a mixed race of Indians and negroes, auu to 
consist of eighty families. Sev<'n turns above Cupeti, the river 
Ypeliza opens. On tbe Cup~, one of the two streamiS that form 
it, there was a J esuit mission consisting of for ty Indian families ; 
and at the junction of the two, the Spaniards once bad a military 
post, but the Indians killed all the bQidiers. From the embarca­
dcro or landing-place on the Ypeliza, three days' journey above 
its mouth, it was half a day's journey by laud to Cu.na: at the 
landing-place there were three Indian families. At Cana there 
was a fo rt with a sergeant and eight soldiers. The inbabit.'lll ts, 
most ot whom were upward!i of fifty years of age, were engaged 
in mioir.g. In 1780, tbe entire population of South Dal'ien was 
J :3:3!). Before that time, the Indians , with the exception of a 
few families that remained in Pinogana, had completely aban · 
cloned it. 

N01·th Da1'ien. 
The Atlantic coast and the country for eight or ten miles 

inland is V<'ry sparsely inhabited by the Darien, San Blas, or 
Mandinga Indians, who call themselves Tooleh*-a won! bigui­
fyin~ "people." Tl1is Lribe was never suudued. by the Spaniards, 
and ils mdcpendence was reco~nised l>y t.he Govcrument of New 
Granada aiJout the year 18J:3.t T ho Darien Indians have 
always opposed every attempt to venetrate their country, or even 
to land on the coast. They do not allow any oflici:tl or citizen 
of New Granada to reside in their territory, nor do they permit 
any of the people of the Granadian villages in the south to cross 
over towards the Atlantic, to which side they strictly confine 
themselves, claiming no part of the isthmus bOoth af tbe upper 
courses of the Cbepo and Chu~uanaqua. So severe have they 
been on trespassers that, in 18.>0, they killed four ncgroes whom 
they fouud fishing too high up the Chiman; and t.wo years 
!atcr they killed five negroes whom they caught bunting wiLitin 
their territory. They always boro great animosity to tlJC 
Spaniards, and used to make it a point to k11l any of that nation 
that happened to fall into their hands. They were very friendly 
of old to the lluccaueers, whose allies they were in many incur­
sions against tbc Spaniards. They are at pr€'sent very friendly 
to tbo English and Americans, but neve1·L!teless do not pe1·mit 
tltern to land on tlte coast. As soon as a. vessel anchoro it is 
boarded by the traders, who bring off thei: produce them~elves, 
and do not allow the captain or crew to land. They cani on a 
considerable Lrado in cocoa-nuLs, cocoa-nut oil, cocoa (Theo­
broma cacao), cotton and grass hammocks, and canoes of calli­
calli, a red wood like cedar, which withstands the attacks of all 
insects, and bears wear and tear better than mahogany. They 
also dispose of large quantities of carey, careta, or tortoise-sheel, 
caoutchouc, and tagua, anta, or vegetable ivory, which is the 
bard. albuminous kernel of 1' hytclepbas macrocarpa, a dioocious 
stemless palm.:t 

Their small settlements arc situated, at great distances from 
one another, a t the mouths of the rivers Maudinga, Carti Cbico, 
Carti, or cedar, Rio Diablo, Rio Azucar, Concepcion, Playon 
Gr&nde, Playon Chico, Rio Monos, Pitgandi, Kweetee, or ~I os­
quitos, Putrigandi, Navagandi, Sassardi, Carrelo, Gandi, Tripo­
~andi, Tutumuti, and Tarena, which fall into the Atlantic from 
N. W. to S.E., or from Cape San Bias to the Atrato. Their set­
tlemeuts inland are near the sources of the Cbepo, Uslucapanti, 
?!Ioreti, Asnati, Sucubti, Cbueti, Tubugaoti, Ucurganti, Tuqucsa, 
Tupisa, Pucro, ~nd P aya, which ri ~>e on tbc Pacific slope of the 
Cordillera. There are also the villa~es of Agla and Arquia, 
three or four miles from th~ Atlantic. During the seasou in 
which they strike the hawksbill turtle (Cbelone imbricata),§ a 
fe\v buts are occupied by them on sorne of the coral cays wltb 
which the coast i ~:~ fringed. 

AJlowing ~population of 100 souls, on an average, for each 
of the nineteen coast villages, aud also for Agla and Arquia, and 
GO souls for eacb of the twelve inland settlemeote, the total 
population would be 2800, which is probably above rather than 
under the actual number at present; but, in 1747, Don Joaquin 
Valcarcel de Miranda, G<~vernor of Darien, estimated the popu­
lation at 5000 lamilies. 

From Cape San J3las to the Atrato not one single patch of 
cultivated or cleared land is to be seen, either on the coast or the 

• mountams. 
At Mandinga, in 1852, the chief was J ohn Bull. It must be 

observed that two or three of the traders in each settlement 
adopt Englmb or Spanish names, as the Indians have so great a 
relnctance Lo tell their own names, that, when one of them iH 
a~>ked, " Jki peynooka ?" (What's your name ?), he invariably 
replies "N ooka cbuli'' (llJave no name), meanir1g1 perhaps, no 
adopted name. Carti Cbico is a small place, three miles ea:,t of 
Manainga. Carti, or cedar river, in .Mandinga Bay, nine miles 
east of Mandinga river, was the residence of the oldest chief, 
Calogwa, wllo watS about 100 years of age. The traders wertl 
Vicuna, William, a11d Tom Dadd. Vicuna, J ohn Bull, and 
Campbell, who Jived at Yantopoo, an island opposite Carti, each 
of wbom was nearly 100 years of age, \Vt re present at the 
signing of the treaty of petlce with the Spaniards, in 17~i, at 

-------
• But those dwelling on the tributaries of the Chuquanaqua 

are called Cunas or Chucunas. 
t Tbe independence of the Goahiros, who live inland of Hio 

La Hacba, was recognised at the same time. 
t A full account of this inLercsting tribe, witb a copious 

vocabulary of their lan~uage, will be found in the " Transact.ions 
of the Etunological Soctety of London." New Series. Vol. vi., 
1868. 

§ This is the species most in request for its carapace, or 
dorsal buckler, the horDy plates of wh1ch are known as tortoise­
shell. 
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Caledonia llarbour and Portobello. J ohn Bull was baptised at 
Portobello, tbe chief of pol ice there being his godfather. Camp­
bell, notwithstanding his great age, was able to walk about, and 
was quite clear iu bis intellect. lie asked the author to pre­
scriiJe for his dau~hter, and wanted some vaccine lymph, which 
he sent him from Navy ilay. Carti is the largest of the settle­
ments, and may have a population of 200. Rio Diablo, or devil 
river, the largest village next to Carti, ha~ about forty huts. 
The chief was named Napa, and the trader::~ were Story and 
J ack Bragg. At Azucar, or sugar river, the chief man was 
Crosby. Playon Grande bad about thirty buts. The traders 
were William Shephard and Tom Taylor. The sea-beach is 
four miles long, nnd lined with cocoa-nut trees, which grow 
along the coast all the way from thence to Putrigandi. 

Putrigandi hnd about twenty-five huts. The trader there 
was J ulian or Williarn, wbo was very frieud.ly and desirous of 
learning a li ttle English. He also wibhed lo bave names given 
to his sons, and seemed to take mnch interest io the account the 
author ~ave him of the Indians of Guiaua and Venezuela. On 
the way from Sa3sardi to this place, the boat the aulbor was in 
was followed by a 1Mge cauoe with t<:o paddlers and some men 
armed with m•1skets, who fired several volleys. As they were 
pulling directly towards him, he thought they might be coming 
to kill him on· accoun t o( the provositions he had made about a 
canal across the Istl •mus; lml, upon asking one of the Indians 
in the boat what t hey were firing for, be replied, " quenchaq ua 
Tule tumati poorkweesa" (one gt·eat Indian is dead), which ex­
plained the matter. Suon afterwards tbe canoe bteered into 
Navagandi. There arc a few huts on a sandy spot on the E. 
bank of the Navagandi or Mona, and six or ~even miles up the 
river is a settlement. 1\Jancbineel trees are abundant in the 
vicin ity. 

Sassardi, nt the N. W. extremity of Caledonia Laruour and the 
channel of Sassardi had eighteen huts and about fifty inbabi­
Lanls. The principal trauc-r was Den is, who had great ioFlucr.ce, 
uod caused. Gisborne and. Fonle to be arrcHted and sent h tck to 
their vessel the day aftet· they landed in J one, 1~52. A fort­
night afterwards the author arrived in Caledonia harbour and 
sent a message to him, whereupon be came down with about 
forty men, and told him of tbe landing ot Gi:,borne and Forde 
w1th t wo sailors. The author endeavoured to get bis consent 
to the survey of the rout~ and the cutting of a can~tl, but he 
would not entertain the prO}JOSitioo, and bid bim tell tbe Queen 
of England not to send any of her people to Llle coast. He was 
very fr iendly, however, called him " aya nugueti 11 (good friend) 
and came in l•is IJoat to Sassardi, where be gave names to his 
two sons, whom be promi:,ed to let him take to Euglaod on his 
next visit. lie even offered to give him a passage in a canoe to 
Navy llay, but afterwards said be could not get paddlers. The 
result of several discussions on the can.ll question was that be 
promised to ofi~r no opposition if the old men of the other 
settlements consented. to allow foreigners to come and cut a 
canal; and. he advised the author to call a formal meeting of the 
ol<l men to considl!r the matter. J ohn Bull, the oldest man in 
the village, was then sick and could not be consul Led. At this 
time an American yacht, lmd a schooner from tbe Atrato, be­
longing to l''<wstino, called in. 

When tbe expedition of 1854 arri'\"eu in Culedonia llarbour, 
Denis acted as spokesman for the Indians, and. gave permission 
to the cngineer!i to survey the line, promisin~ that they would 
noL be molested, as he hau promist>d Licutcn.mt Strain, U.S.N., 
who landed two days beforo Gisborne's arrival. Although he 
offered no opposition, and did all that was asked of him, Gisborne 
used to speak very harshly to Lim, and at la~t tbreatenened to 
hnve him banged. To this threat Dt'nis made no reply, but 
Sussardi village was immediately abandoned, and Denis was oo 
longer to be seen. Soon afterwards, Gisborne and three others, 
accompanied by Robinson, the secretary of the old chief of San 
Bias, aud anotber Indian, who was the guide, left Caledonia for 
Lbtl Savana. They went first to Sucubti, which had been 
burned and abandoned upon Strains approaching it, fi fteen days 
Leforc their arrival. Then they proceeded to l\1oreti, where 
they were detained, by order of Denis, in the house of the very 
men who Llad murdered four sc.ilors of Commander Prevost's 
party five weeks before. Learuing, fortunately in time, that 
Dcnis had arranged wi th the Chief of Moreti, that Gisborne and 
party were to be murdered there, the author hastened to 
Sassardi, where he found all the houses completely empty and 
open, with the exception of the upper room in Denis's house, the 
door of which was shut. Having shouted repeatedly, Denis at 
last came out, and in an angry voice asked what he wanted. 
Upon hearing the purport of his visit, Denis at once admitted 
that Gisborne and party were to be killed, and chuckled with 
satisfaction at the tden. After a long pow-wow, in which be 
displayed much cunning, the author bucceeded in convincing 
him that his owu safety depended upon countermanding his 
orders ; ·whereupon be whistled, and, in a few minutes, two 
Indians pulled over from the river, and Denis had a conversation 
with them, after which they went back. Denis then said that 
they would start at once for Moreti, which was three hours' 
journey, to order the chief to let Gisborne go uullarmed. Denis 
d1ed in 18Gl. 

AltLough the Sassardi people were friendly to Commander 
Parsons and his officers during their stay, they did not attempt 
to conceal their anxiety to get rid of them, and expressed much 
gratification when told they were about to depart.. 

Carreto bad. about twenty huts, built of manicole palm stems, 
and thatched with troolie leaves. The nativo traders were 
J3olivar, Trueno (thunder), and Smith. Trueno had been in 
Baltimore, P hiladelphia, and New Orleans, and spoke some 
words of English and Spanish. They said there was a small 
village a little inland. A young man of this vilhtge, name Jos~ 
Pio, bad been brought up by a Granadian at Yavisa, but he was 
then absent. The Carreto people were more opposed than any 
oibors to the canal project, and were very sulky and surly. 
Smith scolded Pedro Ucros, a gentleman from Carthagena, who 
accompanied tho author, and asked him why be did not tranl 
ilt l1is own country. On the nigh t of their arrival tbe I ndian:-; 
fired. oft' pcdreros at short intervals for two hourt~ , the shots being 
answered from somo place inland. This detonation seemed to 
be intended to frighten them away. During tbe expedition of 
1854, when Colonel Codazzi, who was sent by the New Granada 
Government, with 200 soldiers and convicts to assist in the 
survey of the Darien Canal Line, encamped them on the beach 
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of Caledonia Bay, at the mouth of the Aglatumati, the Carreto 
people sent almost daily mes ages to him, r equesting him to take 
his men away. Codazzi, who was an Italian, was chief of the 
Uhorographic Commission which was engaged in surveying the 
provinces of New Granada. As he was also part concessionuire 
of the privilege for a canal by the Atrato r oute, he did all he 
could to defeat the object of the Darien expedition, and strictly 
confined his men to their camp cm the beach. He died at Bar­
ranquilla, on the Magdulena, in 1859. I t w~s from Carreto 
that Vasco Nunez sailed to Agla, in Caledonia Bay, whence he 
st~rted for the P~cific . H e bad previously entered into a treaty 
of friendship with the cncique, wltose daughter, Carreta,~ he 
took for his wife. About fifty years ago it was the re~idence of 
Quebanna, who was esteemed the wisest of tue Darieu chiefs. 
The last chief was J os6 Ro:;ario. 

In Anachucuua Bay, there is a small village, where a man 
named Leon, whose fa.Lher was a native of Cura~oa, died in 
1851. 

Tarena Village, at the mouth of the Tarena, a river a little 
west of the Tarenn mouth of the Atrato, is probably built on the 
very site of Santa l\ laria la Antigua del Darien, the first settle­
ment founded in America. I t was, and is still perhaps, the resi­
dence of Zapatu. (Shephard) the half I ndian son of old Captuin 
John Sbepbard, of San Juan de Nicaragua. Tarena is, very 
likely, a corruption of Darien, which wouhl seem to h~we been 
the ancient name of the Atrato, the main channel of which is 
now called Tarena. Perhaps in the Choco language, tile Atrato 
is still called Darien. 

The I ndian population of the north being 2800, and the 
Gnmadians of the south 1485, it follows that 4285 people, most 
of whom ar e savages, occupy a country 210 miles long, with an 
a\·crage breadLh of fifty miles, having a soil of amazing fertility, 
capable of yielding the most valuable products, nnd occupying 
a most commanding position for commerce, situated, as it is, 
between the Atlant ic nnd the Pncillc, with maguificent harbours 
on each, and at only eigbt days' steaming from New York and 
sixteen from England. This seems strange, particularly when 
we reflect that the narrowest part of the neck of land between 
the two oceans is there; and that there, also, the first settle­
ment was made after tLe discovery of America-Santa Maria 
la Antigua del Darien haviug been the first town built 0 11 
tbe continent of America. Nevcrtlleless, there is yet neitlte1· 
path, tracl·, trail, nor line of t1·ansit ofany kind across the Istltmus 
of Da·rien. 

(To be continued.) 

INDICATED HORSE POWER. 
To TUE EDITOR oF ExannmRING. 

SIR,-I hnv<' 1·cad your corrcspondcn~'s lc~ters, signed 
"Younker" nnd "J. "\V.," audyour eiliLoriah-emarks r clu.Lh c 
to tho prnc~icnl unit m easurement of work cnllcd " horso 
power," and certninly agree with nll ~hat is said condemn­
ing its use. Nominal horse power , we must all admit, is 
utterly delusive. lL would be far better for a buyer to stipu­
late for an engine to perform a given number of units of 
energy. 

It is to be regroLLed that the scientific unit of work does 
noL corresp ond with ~he practical unit foot-pound. "\V eights 
a1·c standa1·ds of masses and f orces; gravity is not indep en ­
dent of localiLy. An absolute B1·itish unit of force, h owever , 
may be defined as" the force which, acting- on one p ound of 
"matter for one second, g-enerates a ~cloe1ty of one foot p er 
' second." This is the l"lllctic unit force u sed in olect1·ieity, 

&c. The practical uni t in m echanics is that required to O\'Cr ­
come a force cq unl to the weigltt of 1lb. through the spncc of 
one fooL. In mcaswing energy, we cannot do better than 
r ecw· to what N cwton so long ago defined as the " actio 
agen~is," which is equ1valent to the product of the compo­
nent or the force into the velociLy of the point on which it 
acts, or, in engineering vernacular, the rate at which Lhe 
agent works. ~!'his is precisely the same as ~haL for which 
Watt introduced the unit of" h orse p ower," OI' the ntte of 
overcoming 650 foot-pounds per second. BuL h ow much 
better is it to use a uniL of 10UO foot-pounds p er minute, and 
call it a Newton or a Wa.tt, as " Younker" points out ? By 
assuming such a uniL, we can at once apply the decimal 
system of reckoning, which may be a step Lowards i ts uni­
versal application in other mea ures and weights. If n ow a 
term can be invented to accord well with words ending with 
vowels, there would be progress. 1'he word to be employed 
then should be~in ''~Lh a consonant, should bo short and 
euphonious. Rmetic is already in e~istence, but "\Valt or 
Newton would do, and instead of misleading nominal h orse 
power, or awkward umt 33,000, we could reckon : 

1,000,000 foot-pounds ·... kilo-Watt 
100,000 , ... hecto- -
10,000 , . .. de ea- -

1,000 , . . . W att 
100 , .. . dcci- -

10 , .. . centi- -
1 " .. . milli- -

An engine 4000 indicated horse p ower = 132,000,000 foo t­
pounds = 132 kilo-Watts :-1 horse p ower= 33,000 == 33 
\Vatts, &c., &c. 

I run, Sir, yours faithfully, 
Ex WrsE ilEAD. 

London, February lOth, 1868. 
---

To TnE EDITOR oF ENotm::EnrNo. 
Sin,- ! am glad to sec that some one is at lasL expo ing 

the ambiauous way in which ' horse power" is n ow used, 
either to a cnotc a commercial unit (for the nominal horse 
power is nothing m ore) or a dynamical unit of 33,000 foot­
pounds pet minute. 1'he n ominal horse power, has literally 
nothing to do with the acLual horse power or the number of 
foot-pounds the engine is capable of performing in a given 
time. Neither has the actual h orse p ower anything in com-

• Careta, the Spanish word for tortojse-shelJ, was perhaps 
introdoced from the Indian. 

EN GIN EERI NG. 

mon wtlh the nominal, except p erhaps that the diameter of 
th e cylinder is brought into the calculnt ion for rnch. 

H ence the term " h orse p ower" should either bC' kC'pt 
entirely apart from ihe commercinl unit, and b£' under stood 
to menu 33,000 foot-pounds of tl.dual p ower, or be discarded 
nHogether. 

In the latter case, what better dynamical uni t cnn ·we 
h ave for an engine Lhan a ym·d-fou, per m iuuto? 1'he figmes 
becomo too largo, if foo t-pounds nre used. 'l'h e .IJard-ton 
would clo away with nn ambiguous term, noel iLs u e would 
how £'xacL1y what the engine could do. 

L eL P be m cnn effccth·c p1·essurc in pounrls p er sq u.n.rc inch 
on the pisLou , nJJ owing for back press tu·c or vac1.tum, 
as the case mny be. 

Lot v be piston spoetl in .vc~rrls p er mmutc. 
Lotfbe resistnnce due to friction in the mncbinery, which or 

cours<' Ynrics in different classes of eng ines. 
Tllen the ejfdctive strength of the cngino in yard-tons p er 
minute 

= I?v1·'1 X ~.1~50 _f. 
2210 

The commercia.} unit should vary directly as the efft.'ctiv-e 
strength of the engine, ancl inversely us thc- quantity of fuel 
burnt, the space occupied bv boilers and mnchinN·y, and 
annual cost of repairs ana ultcnclance, counting fireman's 
" a~cs. The n ominal horse power, or p resent comw£'rcial 
unit, brings in n one of these considcrntions, noel i s there­
fore comparatively valueless as a mensw·c ofthe worth of the 
engine to n manul'ncturcr. 

B elieve me, Sir , yom s faithfully, 
Bnnk liouse, Apperley, Leeds, J. 1'. Jl, R.E. 

:B"ebruary 9, 1868. 

To TIIE EDITOR OF ENGI NEERI NG. 
StR,-1 have pcrttsccl wiLh much intcres~ the lt'tlers on the 

above subject which havo appeared in yom· columns during 
the lnst few weeks. This corrcsponclC'nce has ftH' one of i ts 
objects ~he sweeping of the term h or e-powcr from the <'ngi­
n eer 's vocabuhtry. Among those par ties Lo be l>enefited uy 
this chll.Dgc arc mentioned students and young engmeers. I 
ha Ye some claims to the ln.lter de ·ignation , and may perhnps 
be allowed to say a few words on the proposed expurga tion. 

Before looking for another t erm, it is desirable that we 
should fully understand what arc the defects of the one now 
in gencn1l use throughout the world, in order thnt the know­
ledge of thoso defects may enable us to avoid them in ow· 
search for a substitute. 

I have attentively r ead " J . W .'s" lcLlE>rs, and have fail ed 
to discover that he has advancecl any valid objection to the 
trrm horse-power. It is s tyled a bal'barism, and we arc told 
that some other convenient term is to be substiLuLcd; it is 
also stated that students and young engineers arc totally at. a 
loss to form oven a bare idea of the proportions of the <.'ngioe 
namccl, &c., but th ere is not any attempt to show h ow the 
~crm in quantities of which J amos "\Vatt was accustomed to 
meastu·c his engines is barba1·ous, in what l'<.'spcct it is incon­
venient, or how Lhc subsLitution of some other term is Lo aid 
students to proportion an engine. 

Your second correspondent, " Younkcr," promptly came 
forward as a sort of illustration of the n ecessil.y of some 
cleansing or sweeping operation, and, afLer stating that h e 
has sometimes been greatly muddled, g ives us further on an 
examplr of the manner in which that disease usually aLtacks 
him. Natw·ally, " J. '\V." is not slow to take advantage 
of " Younker's" admission, noel would ftl.in imply ihat 
" Younker" is still somewhat muddled. This imputation is, 
h owever, repelled "ri.th considerable indignation by the 
" ri ~ing Watt," who thereupon shows us tha~ his acqunint­
nnco with English is not less limited than his ideas of rn· 
gin£'eriog science are muddy; indeed his language through ­
out is so h azy and obscure that it is ilifllcult to avoid n belief 
thnt he has lately been studying Nicholus; 'if this is ~he case, 
he is more to be pitied than blamed. llalf-a-clozcn p ag<.'s of 
that twaddle ttre enough to muddle nny p erson of moderate 
capacity. 

B oth your corresponden ts aclmit a sn eaking sor~ of admit·a ­
tion of yotu· suggestion that the n ew term should be " Vv att," 
and, if any change in the cx.i ting nom<.'nclaLure wore n eces­
sary, ·we probably could not do bcLter than to adopt a name 
which would perpetuate the memory of the great" faLher of 
the steam <.'ll~inc." But you, ir, cannot really wish to make 
a change whtch will seriously discomp ose the whole of the 
existing engineering literatlu-e in all modern lang uages, and 
serve no useful pw·pose whatever. 'w·ely your sug~estion 
has been made from a desire to mollify the " hadc of \ Vatt " 
for the indignity h e has suffered at the hand of " J. W ." 

F ebruary 12, 1868. G. H. J . 

To THE EDITOR OF ENGINEERING. 
" team-engines should be boug ht, by the num bcr of w;iful 

units of work they can p erform, abov~ overcoming their own 
ine1'tia, &c.' ' 

m,-" Capacity; L atin, capasitas, a gauge, mcastu·r, 
&c.; from capa.v, capio. The English word, capacit:;, is 
u sed in at least seven differ ent ways: 1. I t is u sed to denote 
passivo power. 2. Compreh ensiveness, a.s "rith a great ex­
tent of embrace. 3. Active power. 4·. State, condition, 
character, &c. 6. Ability in a m oral sense; qunlifica tion . 
G. In geometry, tl1e solicl contents of a body. 7. In chemis­
try, tha t state, quality, or constitution of bodi('s by which 
they ~bsorb and contain, or render latent, any fluid ; as tho 
capac1ty of water for caloric ; those sttbstnnces which I'e­
quire the largest quantity of heat to raise them to a gh·en 
temperntw-c are said to have the greatest cap acit:; for heat." 
It would appea1· that there are engineers who ha•e only 

o~e id~a of" capaci~y,'' viz:, the solicl contents of a body, as 
g-1ven m " men sw·ahon boo.ks." licnce the custom of sp eak­
lUg of the steam engine by Lhc " n ominal h or se po" er," or, 
Lhe cylinder capacity, in terms of the dilllllctcr and lengLh of 
stroke, both m odes of expression being so inadequate to con­
vey anything even like an approximate idea of tb.e real capa­
bility or capacit.Y of the engine for perfo1·ming t~efu~ duty, 

• 

• 

that it is now all but univers:.Uly acknowledged to be a 
"barbarism." 

To place it plainly ancl fully before your renders, ir, p~r­
mit to ask tws quc·tiou. Gin•n two Steam engines, one ~th 
a cylinder Gin. _cliam<'lcr and. 6 in. stroke, the ~thcr ~2 m. 
diameter and 2 1m. sLroke, or, m other words, w1th cyluuler 
cnpacities of 16 to 1, wha t shottld each engin~ be rated nt? 
1'h e question is so inddiuile, that unless certam other terms 
are giYen, each engin~er woulc~ in rcducmg the ex.nmplcs to 
practice produce cngmes Ynrymg much m mcchamcal capa­
bilities.' In point oL' fact, the c~uestion is intan.giblc. 1'his 
arises from the confined mcamng generally gn'rn to the 
phra e "cylinder capacity;" buL g i,·c iL <t mo1:c comprehen ­
sive signification, ancl it n oL only bucomes tnngtble, but pecu­
l ia?·l.IJ expressi vc; so much so, that if i t h ad nl ways been 
defined us t.hc "capacity" of the cylincl('r Lo absorb from the 
boiler, or admit a g-i,·cn wC'ight nn~l pressw·e of .steam, .nnd 
allow of its cxpans10n against a resistance-the p1ston- 1n a 
given lime, there never could ha,ye arisen any doubt or ~on­
fusi~n in rcs}!ecL to the dcuomiuntion of the p owers of vanous 

engmes. · 1 cl r. · · f 1' d 't , I Acccpt.mg the atter eumtlon o '"cy m er capac1 y, can 
aL once answer the question on Lhc u nderstanding that the 
a•crage pressure of the steam u sed shall be the sa.mc in. both 
engines, and CtRleris paribus. In fact, the terms ' ' cyhnder 
capacity" and "mechanical capabilities of an engine '' are 
synonymous, and, thereJore, in no other way could the above 
question be understood. I n discarding the term, " nominal 
horse p ower ," let us at the same time determine ne•er to use 
the term, "cylinder cap acit.y," in the confined sense of its 
cubical measLu·c, buL in terms of minute foot poun<ls, which, 
with anoLher term, n amely, the number of 1·evolutions of 
crnnlc shaft, gin's data for forming a pretty accurate irlea of 
Lhc diameter and eOectivo l<'ngth of cylinder (for l<.'ngth and 
clinmcter bear some prop ortion to en eh other), and the weight 
ancl strength of t he whole. 

"\Vhcnevcr a steam engine is r equired, there is a sp eed 
most suitable for the iil'st motion shaft grnerally; this sp eed 
in old-fashioned engines has to be broug ht up by wheel gear­
ing. In m nny cuses it is inconveoienlly accomplished; and 
without goinG' into Lhe details in this letter, we may premise 
tha t the rule Is that the nearm· the sp eed of the prime mover 
is to the speed required, the less is the expense incw-red in 
·wheel gcarin"'. W e h ave then ow· incenti,·e to the adoption 
of motors ru~ning n.t high SJ?Cecls, independent of the many 
ach-a.ntages attainecl by carrymg the principle of the <'xp.an­
sivc working of steam to 1ts fullest extent, the less tunc 
allowed for coolin~ of cylinders between su ccessive strokes, 
the more perfect balancing of reciprocating pnrts, and the 
other advantages claimed for high speeds. l 'he general ten ­
dency in all modern eng ines of improved consLruction is to 
hig-h speeds, and to show the still greater d.i.ffcrcnce n ow 
cnsting in the mcchanicul capabilities of steam engines, I 
may r efer to the Allen engine, and Lhc Spencer and Inglis im­
proved C01·liss en~inc, which, running at workable high 
sp eeds, arc easily ior same size o1· diameter, and lcngLh of 
cylinder, obtaining two or three times the p owc1· obtained 
ti·om ordin111·y engines. I think these facts arc reasons why 
the more comprehensive and only scnsibleandexpressi vc mean­
ing- of" cylinder capacity" should be u sed, viz., the amount of 
mmutc foot pounds. Thus, the cylinder capacity of ow· en­
gine, 30 \Vatts (of 33,000 foot p ounds) makes 100 revolu­
tions, cliamctcr of cylinder is 10 in., high pressure, condensing, 
or , as the case may be, conveys at once its indicated p ower. 

Sir, it h as been stated by a correspondent that the boiler is 
~he measw·c of the mechanical capabilities of a stcrun engine. 
I , however, fail to sec how it can be so. A boiler may, if i ts 
eva.J?orativc powers be too little, l ilnit the powers of the 
engmc i~ should supply with steam, or the boiler may 
evaporate more steam than the cylinder capacity of the engine 
can take in ; then, unless the firing is slackened, the steam 
would blowo.fffrom the blow-off safety-valves. It appears to 
me that to 111·guc that the boiler is a gou.qe of the p ower of the 
eng-ine is tantamount to saying that the " ' a.terworks r eser­
vou·, or the service pipe, is the measure or gauge of the per­
formance of the watcr·metcr. .U:ngincers, in llesigning en­
gines and boilers, always arrange to have a sullicioncy of 
boiler p ower, well knowing thu.L to " push" a ft.rrnace is to wa~e 
fuel. Th ey know more than that, that the efficiency of a 
furnace can be lowered from ono-.Ufth to one-h alf by unskil­
ful stokin~. So that, were we to accepL the statement that 
the boiler 1s the gauge of the performance of the engine, the 
fireman would h ave it in his power to raise or lower its 
efficiency at pleasw·c. Moreover, Sir, I sent you a letter 
which has not yet appeared in yow· columns, wherein I 
show that there is much uncertainty in the comparisons 
drawn between the performance of engines by the system 
practised in the manufactw·ing districts, from the fact of the 
efficiency of the fw-naces and boilers varying so much, as also 
the quality of coal in different localities. 

i.r, it is scarcely neccss111·y that I should reply to the 
letter which appe111·ed in yow· last impression, as the writer 
evidently is labouring under some mistake. I may be allowed 
to state that in the comparison I gave in a former letter of 
two boilers, "one consuming 60 per cent. more fuel than the 
" other for equal qua.nLhies of water evaporated, supplying 
'' respectively each a perfect steam motor of equal 'cylinder 
" capacity,'" as 60 per cent. more fuel in one boiler is used 
than in the oLhcr, and the engines u se the same quantiL~" of 
steam , and produce the snmo numbe1· of TVatts' power. It is 
self-evident that one engine would appe111· to waste 60 p er 
cent. of fuel. The fact of the fuel disappearing through the 
fw'Dace up the chimney in volumes of dense smoke is, I 
should think, in spite of all " Younker's" loud talk of ".first 
principles of the st.enm-engine," a proof positive that the 
'vater does not receive the whole of the heat that would have 
been given out had the fuel been consumed fully. If he 
refers to my letter, which he misquotes, h e will .find the state­
ment there given identical wiLh what I ha\c just rep eated. 
If the efficiency of the improved boiler-fw·nacc had been 
represented by .98 the other would be noted by .49. 

I am, Su·, your obedient :Servant, 
Ma.ncheste1·, February 26, 1868. J. W. 

• 
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URFACE CONDEN ATION. 
To TUE EDITOR OP ENGINEERING. 

m,-I rrmnrkcd a statement in a lcttor in your number 
fur February 21st, affirming thnt boilers which are fed from 
t.urfaco condensers do not last longer than thoso fed from 
orchonry condensers. Now, though I do not deny that in 
somo cnscs they do not lnst longer or even as long, I can 
givo i nstnnc~·s, t'rom my own knowledge, to tho contrary, of 
YC''lscls workmg on tho Thames. The steam tug, Annette 
"as flttcd " ith r ngines of 70 horse power four years ago by 
t:5lownrt, of Blnckwoll ; her boilers have not been cleaned 
~:~ince they wore put in, and now appear as good as over . The 
Anglia, 140 horse powrr, is eighteen months old, and has 
l)(•cn cons ton tly n t work sin eo she started, her boilers aro 
p r rrectly clean, tho tubeR quilo black still. The water is not 
blown out of lhe~10 boilers for three or four m onthM nt a 
Nt retch- ! ha' o known i t to be in for six months. Tho was to 
is made up with salt or 1·iver water , as tho vessel happens 
t o bo at sea or in the t·iver when it is required. '!'here is a 
groat saving of fuel, owing to the boilers being always clean 
(t~t lenst 30 pt'r cent. according to my own experiments with 
dtn:crcnt vcsAt'ls), ancl also~ ~eat saving of time and expense, 
O\Hng to the boat not requmng to be laid up to cletl.n boilers. 
V t'sscls "ith orclioary condensers, doing the same work ns 
those mentioned, .rcqu.ire to be laid u~ about every month 
to clean and rC'pntr bo1lcrs. In about four years, the boilers 
have to be taken out and bo thoroughly overhauled, and have 
n C'w bottoms, and Yery likely furnaces, and new boilers in 
three or four years more. 

I remain, Su·, yours very truly, 
A. W . 

1, Bisterne-plnce, l3lackwall, F eb . 24, 18GB. 

'l'HE DEN I'l'Y OF SALT W A 'I'ER. 
1'o Tlm EDITOR OF ENGINEERING. 

Sm,-1 nm vc•ry glad to seo by your issue of Lho 31st 
.Jnuum·y lhnt my observations upon the density of salt water 
hnve provoked u response to what I am convinced is a matLer 
or much impol'lnncc. 

1 1~ws t l_l<hnit th.at there does appear to be something rcnlly 
m y1:1l1Cal 10 the fact that M1·. J cnsen, alonrr with almost 
~·H~ryb.ocly :lso "hose opinions I .have heard ~pon thi s sub­
Jrct, fnlls m to I he error of thinking that :37 in 100 (in­
stead or :37 to 100 or :37 in 137) is the proportion of salt in a 
MluralC'cl solu tion of chloride of sodium. The first ronkcs 
~ :;nds of the whole weight of the solution to be salt, and the 
seconll and true way m nkos iL "· 0 • 23 nds. 

This mistake of A~nds seems t~
2 

have bct'n introduced by 
". Jlow," having SC't down the weight of salt in a saturated solu­
l lOn as 12, ancl the water 32 in the form of a fraction · and 
this, I find, is generally understood to m ean that tho ~alt is 
Hnds of the wholo weight of the solution ; but no doubt Mr. 
J ensen, upon r t'considcring the matter , will see that this is 
an imposRibility. 

The irregularity r eferred to as occurring between 1 nncl 3 
1:1n lta, hut which o<:eurs botwecn 1 and 2 salts, I cannot wholly 
account for; but ono thing I may mention, which would help 
t o malce i t somewhat less, if the sea water experimented 
upon hacl been heated up to 212°, and then allowed to cool 
down to soo, taking care at the same time not to r ecluco the 
volume of water by evaporation, tho specific gravity of the 
water woulcl be lC'ss than what it was at first on account of 
the bent sctling free carbonic acid and prccip'itat ing tho lime 
which it held in solution . 

I wo~ld take i t as a very great favour if Mr. J ensen would 
be R~ kind as to send me a copy of his paper, ns everything 
rclahn~ to. this subject must be interesting; and I cannot 
help thmking that Jt has not had the attention that its im­
p 01·tance deserves from m en of science, and, consequently is 
not understood ns it ought to be by those who have to d~al 
wit.h it prncticnlly. 

Apologising 1or this rnthcr long yarn, 
I am, yours most r espectfully, 

A . DIRRELL . 
.Arsennle del Lloyd, Tricste, Austri a, F eb. 18. 

TnE ~·urrnERT,A ND RAILWAY.-W e unclcrstund that iL is 
nCI\v .con~clently (•xpect~d that 1hc 'u therland l{nilway, ex­
t<'nchog from J3onnr-brtdge to Golspie (a clistauce of nearly 
twrnty-sevcn mi les), will be opened for trn.ffic about the end 
of 1\l arch . It wns nt first thoug ht that the lino would have 
been r eady about tho bC'ginning of this year ; but Messrs. 
Ilrnn<~ and • ~n, the con~rnctors, have been greatly hindert'd 
1n lhc1r ~orkmg opera tions by delay in the delivery of the 
pnlen~ rmls wbtch were supphed by an English fi rm. The 
work ts, howevrr, now so fnr advanced that an engine could 
proceed over the whole line. The bridges over tho Oykill 
nncl Carron nro completed, nod stood tho test of the recent 
great floods successfully .-Scotsman. 

T nE M oNT CENIS R AILWA.Y.- lt is stated that tbo Mont 
Ccnis 1:>ummit R ailwn.v is expected to be opened for rrg ular 
traffic on the 1st of M ny next. A somewhat similar r eport 
wn.s current about this time lttst year. 

1RRIOATION W oiu<s IN I NDIA.- A con·eepondenthas written 
t ? tbe 'l'ime~ d •·nw!og at.tcntion to the urgent wnnt of irrign­
t.wn w?rks In I nd1a, a~d quolcs ~he following extmct rrom n 
lctlor fr01n an officer m. t~e pohce establishment, sbowin~ 
tlw present s i a t c of nffturs m tbo Madras Presidency. Thu1 
offi cer says : " vV e don' t begin the year with good prospec ts. 
North Arcot bas not had a Clrop of rain since December tBtsG 
and tho cons(•qucnce is that every tank is t'mpty ~d n~ 
crops of rice likely to be realised . The Jargo Cau~crypank 
tnnk , for instance, has, it is said, sufficient water for one 
q unrlct· of the crop necessary for three viBages out of twcnty­
t" o that it usually s upplies, and has been fordable fo1· 
months. Cudclnpnh nod Salem will, I fear, suJfC'r . M nclrns 
and outh Arcot are in nearly aa bad case us Norlh Arcot. 
Tho whole of the labouring class being thrown out of employ 
already find it hard to Jivo with third sort rice at six fadra~ 
seers the rupee, nnd crimo of course increases mpidJy." 

ENGINEERING. 

THE SEWAGE QUESTION. 
'fo TltE Eorro1t Oll' ENGINEElHNG. 

Sm,-The use of water-closets and privies-with the present 
system of accumulating the excreta, dom estic refuse, cinders 
nod ashes together in ono mass close to our houses-is again 
to become a subject of g reat controversy. 

Tho .River P ollution Commissioners have not gone into 
thoso questions, and do ·not intend, as might bo seen from 
th.o report of tho inq~iry i~ the ~iverpool. pap~rs ?n " The 
Rtver Mersey and 1ts tnbutanes," wluch mqun·y came 
suddenly " to a full stop." So far as ri ver conser vators and 
t.rustrcs can effect any good, t hoy seem now about to do it. 
The Thames is t o rC'cci vo no sewago ; nncl last Thursday 
nftcrnoon (February 20th), Mr. Cave moved for lenvo to bring 
in o. Dill for the " Conservancy of tho ri ver Loa. and its 
tributaries," and Mr. P owell, who spoke on behalf of the 
interest~ of the great Yorkshire towns, " hopod that that 
would not be the only Dill of its class which would be in­
troduced into Parliamen t during the present session." ... 
er The population occupying the basin of the Lea, was about 
a quarter of a million, whereas, that occupying the basin of 
the Aire and Calder, exceeded a million." 

The population in this watershed (the river ~Mersey) is 
over two millions. 1'he sewage irrigation plan supplied by 
water-closets has its recommendations, but so dangerous are 
the consequences in so many ways that it is condemned by the 
majority of engineers and medical m en. Liverpool, with its 
half a m illion of inhabitants, is just about to complete a 
scheme by which every privy will be turned into a water­
closet, nod the sand-hills between that town and Southport 
be conver ted into a swampy, pestilential surface. Is this a 
sanitary measure? I mngino t ha t town with its water­
closets in the middle of summer, during a hot season and a 
long drought, with very li t tlo water coming from Lho water­
wOJ·lcs,-wiU there not be a SC'rious outcry against such a 
social evil ? What stale will the atmosphere be in, with the 
wind bringing the sweet odou,1·s from tho sand-hi lls, nnd no 
water for the use of the closets in the town? 1'hon in winter, 
when a ll the pipes aro frozen up ? This is not an overdrawn 
picture. Liverpool wants more water, nnd has done for somo 
time, but the adoption of water-closets and abolishing of 
privies must make matters ver.v ?nuch wo1·se in this respect. 

The plan wh ich I propose is a dry system to supersede 
water-closets and ash-pit~ . Let the sowers and drains take 
off the sinkstone water, and other liquid domestic r efuse; do 
away with tho present ash -pits ancl middens which are the 
~rent nuisances m our towns; collt'ct the human excrement 
tn boxes, or something of tho kind , and by throwing all the 
ashes and cinders on to a screen, which separates thom, the 
nsh (a good deodoriscr) falling into the excreta box, and the 
cinders r eturning to the coal-heap for re-use, these boxes to 
be collected reguJarly, an anangemont being also m ade for 
collectinB' the other domestic refuse, which n.t present finds 
its way m to the ash-pit, such as vegetable remains, &c.; then 
by this plan, I believe, tho town authOl·ities would be fully 
prepared to meet the clifficuhies of tho Sewage Qu.estion. 

'.l'he sc,vagc would then be frco of all those poisonous gases, 
and consist of liquid only, which could be poured on to land 
for irrigation br fore being clischnt'gC'd in to tho river, and not 
be so dangerous in its nature as when supplied from water­
closets. 

I am, Sir, your obedient Servant, 
G. llF.NRY R oDERTs. 

61, King -street, Manchester, February 24, 1868. 

P .. - Tho following extract from Mr. J . Conyers Morrell's 
pamphlet on er The Sanitary Question," describing his 
patent ash-screen, seems most likely to m eet tho suggestions 
I hnve mndo in tho above letter. 

"Treatment of ashes and cinders and lntma?~ excreta at the 
rJwellings of til e ·working classes." 

" A privy of the ordinary kind is to be provided with a 
water-tight ash-pit, OJ' a water-tight vessel easily r emoveable. 

"An ag itating screen for the separation of the fine ash 
from tbo cinders is attached to the outside of one of the walls 
at the side or rear, ns may be boat suited, this is covered by 
nn overhanging roof or otherwise, to koop the cinders nod 
ashes dry when placed upon it. By the opening of the door it is 
brough t in~o motion;.when tho cinders, thoroughly cleansed 
of the ash, fall into the yard for refuse; the ash being con­
voyed into a measurer fixed in the wall. 

" The sent orifice is covered by n. lid, which works hori­
zonta11y on a pivot ; this is to bo opcnccl by the person using 
the closet ; in the net of opening or closing i t measures ou t 
into the ash-pit a quantity of ash sufficient to deodorise the 
recent deposit. This cover closes by a solf-ncting motion, 
but must be opened by the hand. 

" It will be seen that the advantages arising from the 
adoption of this system n1·o : 

" 1. The thorough separation of the cinder s and the ashes; 
tho cinders, ns fuel, r epresenting nn annual value of at least 
20s. to the occupier of each house, the ash being reduced to 
n. Ilno powder, fulfilling its purpo1:1e more efficiently a~:~ a 
deodoriser . 

"2. In making uso io measured quantities of tha t which 
nature appears to havo provided on tho promises for anest­
ing decomposition, and preventing tho escape of noxious 
gases and the gene1·ation of animacul ro. 

"3. In r educing to a m inimum the quantity of refuse to 
bo r emoved by the scavenger, tho cinders being reconsumed 
until th<?y become ash . 

" 4 . Greatly incrcasin~ the \ Aluo of the refuse as amanw·e, 
making it available for tmmcdinto use or for storing until 
required. 

" bould it be preferred to use on1y the agitating screen 
the scat orifice cover may br cl ispen ed ·with, tho ashes falling 
(lircctl y in to the ash-pit. 'l'ho advantage, however, of pro­
curing for each use of the closet a fixed qunntity of tho ash 
would be lost." 

• 

• 
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TELEGRAPHIC COMMUNICATION WITll lNDIA..-Thero is 

now g ood reason to believe that before the s ummer of 18G9 a 
continuous connected lino of telC'graphs will be established 
b~tween England nnd .our Indian possessions. Tho route 
~11 bo ns follows : It \Vlll commenc~ at N ordeney, an island 
m tho German Ocean, on tho Prusstan coast, and will thence 
Eroceed lhr~ugh ll~mburg and B erlin to Thorn, on the 
Prusso-Russ1an front1er, tluough Russiavid W a.rsaw Odessa 
Kertch, and P oti to TiJlis, and thence tbrou~h P orsi!l. t~ 
Toheran . At Teheran tbo proposed line will jom the system 
now in connexion with the P ersian Gulf cable. The com­
pany by which. the scbcmo is being carried out ha~ obtained 
from the Prusstan Government the concession of landing its 
own cnblo on the No1·Lh German coast. Provisional arrange­
ments are, we undcrsLand, being made meanwhile with tne 
Electric .and Inte~nationnl1'clograph Company and Router's 
Compantes, securmg to the promoters of the new proj ect the 
use of two wires between London and the Prussian coast. 
By the Prussian concession the Government of that country 
undertakes to compl~te a spcc.ial double line connecting Nor­
deney and the Russtan frontier at Thorn , and to reserve it 
f?r tho exclusive uso of the company in good working condi­
tion on payment of n message royalty. By a concession 
from the Rus inn Government the company are authorised 
to construct a double lino from tho frontier at Thorn to the 
P ersian frontier at Ti!lis, with stations at Warsaw, Odcssa, 
K erteh, and P oti ; and by a P ersian concession the rig-ht of 
constructing a similar lino from the Russian frontter to 
Teheran is conceded. H will then be brought in conne:xion 
with the Indian system. 'l'he proposed amount of capital is 
450,000l., and tho cost of a message to India will be about 
3Z. l Oa. The ncl ~antago of the :proposed line may be thus 
briefly summarised: 1' ho oxpendttw·e will be moderate, tho 
secur1ty of the line will be secured by convention, and, above 
a ll, tho working of it will bo in tho hands of the company. 
At present, from tbo timo a messnge loaves England it is 
entu·ely frood from our control until it r eaches tho P ersian 
G ulf. During that timo it passes through pla~cs governed 
by various administrations, and it is transmitted through the 
hands of clerks speaking different languages. Tho new 
sc~eme ,promises to ob\riate tho difficullies which havo hitherto 
ex1stcd m tho way of a message passing intact and intelligible 
from E ngland to the East, or from the East to England. If 
1t fulfils what it promises, an invaluable addition will be 
made to our agencies of telt'graphie communication. 

THE B URNTIB:CAND AND 0RANTON F EU.RY.-ln reply to a 
question by Mr. Aytoun, 1\fr. Cavo staled in the H ouso of 
Commons on Friday mght last , tha t the ferry from Burntis­
lan~ to Granton was not within tbe limits of a simple river 
certt ficato, but belonged to the class requiring an extended 
river cortificale. The principles wc,ro these: There were two 
classes of cortifica.tcs applicable to these cases. The one was 
called a smooth Wttter or river certificate, which in the F orth 
was gt·anted to vessels pl yin~ not fur ther cast than Queens­
feny. It contained regulattons as to the number of passen ­
gers and e~1u1pmcnts which applied only to smooth water 
voyages. 1ho other- namely, the partially smooth water 
or extended [river certillcnto- wna granted to vessels plying 
within the space from Qucensfcrry to Anstruther and North 
Berwick. '!'h ey cnniecl a smaJ I or number of passengers, and 
ought to have the n4ilitional equipment of sails, boats, ancl 
compass-a regulatlon not always strictly observed, but 
which the Board of 'l't·adc hoped soon to have better means of 
enforcing. The shipwright surveyor must certify that the 
hull was sufficient for tho service, and in good condition, and 
must declare the limits bryond which the vessel was not fit 
to ply. H e might mention, by way of illustration, that the 
river certificnle in the Clydo extended to Dunoon; the ox­
tended river, to Cum bray and Skipness; and that in the 
Thames the former extended to Gravesend, the latter to 
Margate and W alton-on-thc-Naze. Beyond these limits the 
ho~e trado cer tificate be~nn. ~'here was also an excursion 
certillca te, granted only for dayhght and summer months. 

TnE ORDNANCE SELECT CoMMITTER.-It is agreeable 
news to hear that the success of tho efforts of the; Ordnance 
Select Committoo to provide the country with cheap guns, in 
order to arm as rapidly as :possible the forts and batteries at 
home and in the colomcs wtth rillod cannon, promises to be 
complete. A cast-iron 32-pounder, converted by Sir W . 
Armstrong and Co. for the Victoria Government, on Major 
P alliser's plan, fired somo seventy-six h eavy charges at 

hoeburyness, as much , wo believe, as 16lb. of powder and 
80 lb. shot. The ~un was afterwards condemned by the 
W oolwich authorit10s, and submitted by the Ordnance Select 
Committee to the trying test of 20UO rounds of service 
charges. It has jus t completed its task, having got through 
2076 rounds without injut·y, beyond a few scratches in the 
bore to a depth of ono-tenth of nn inch. The result is a 
proof of the ex traordinary p itch of excellence to which the 
Elswick Ordnance Company have brought their coiled ban·cls. 
It is stated, indet'd, tha t their converted m~-pounders have 
been fi ring batLe1-ing charges at hocburyncss usually allottecl 
to much heavier ordm\nce. Colonel Clarke's strengthened 
carriage answers admirably, ono of the converted GB-pounders 
having fuod one hun<ll·ed rouncl~:~ from it wit.h 22 lb. of 
powdor and 115 1b. shot. N oLhing could be better than the 
way t.he cnrriago behaved. Altogether the country is to bo 
congratulated on the r esult of lho efforts of General Lefroy 
and the officers or tho Orclnn.nco elect Committee. W e 
hear that their repor t will soon be printed and la id on the 
lnblo of the llouso.-A 1'111!J and '11 avy Gazette. 

SniP CANALS IN A.MERICA.- During the recent sittings of 
the Boston Commt't·cinl Convention, a r esolution was adopted 
in favour of the construction of a ship canal capable of 
passing vessels of 1000 tons from the great lakes to the 
MississipEl r iver, and in fuvour of a free ship canal around 
Niagnra .l!"'alls. '.l'he convention wns called to conbider the 
depreiJsed condition of national trade; it WllS composed of 37 
ditlorent delegations from the loading cities of the United 
States, and numbet·cd about 300 persons, among them being 
some of tho ch ief merchants of tho country. 
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