a complete depression in the same market.
Orders from the Cape remain at a satisfactory average, and
advices from New South Wales are more encouraging, so
far s machinery is concerned, the market being, however,
dull for general hardwares Good shipments are being made
for India, and the orders promise further improvement.
The recent reduction in d iron hasled to orders being
placed in the district with somewhat more freedom for
marked bars, sheels ana plates of certain special makes,
but in the medium qualities of unmarked iron, which must

. without question be ranked as constitating the backbone of
the local iron trade, there has been but little movement.
Loeal consumers, influenced by the fact that prices

have now goné back very neatly to the point at which '

they etood prior to the recent inflation, are begioning to
give limited orders, the descriptions mostly in request at
present being toundry pig, angles, plating bars and common
sheets, The accumulation of stocks on smelters’ hands,
notwithstanding that production has been curtailed, has
Jeft the blastfurnace proprietors no alternative but to re-
duce wages, and they have resolved to give notice on the
12th instant for a drop of 10 per cent. The best gualities
of plg are fairly sustained in price, but cinder pig is weak,
The demand for galvanised fron is guieter, but the leading
firms are still pretty full of orders,

THURSDAY EVENING,— Business quiet on *Change to-day.
Malkers, however, mustering strongly, and showing anxiety
to sell, DBu I'cw in number, and no specifications of im-

nee o s the sales mado being chiefly job lots of
unmarked iron at low prices,  Small parchases were made
by tube makers, bedstead and safe manuvfacturers and iron
braziery firms. Merchants more disposed to buy than sell.
Tin plates weak, Fair demand for pgalvanised sheets. Al
u meeting of a recently-formed conciliation board in the
wrought-nail trade of the distriot, held to-day, owing to
dissensions between masters and men, a resolution was
adopted for breaking-up the board.

ARDIFF.—The metal industries have none of them
experienced any actual improvement, and here and there
Cdifficulty is beinlg made as to the reception of deliveries
under coniract ; but there is no change for the worse; on
the contrary, the signs of life in the trade are increasing,
though the area to be animated is very wide. The Cyfarthia
works keep rolling merchant bars, though it cannot be said
that the entire power of theworks is put forth,  Operators
in iron ore are placed in some difficulty, throngha super-
abundance of imports, 1t is ml{ three months ago since
ironmasters could safely raise thelr prices between the exit

- of one und the appearance of another in the same ten
minutes, and next day regret all that they had dove on the
previous, Now a week does not bring forth the business of
an hoor in February, Thix sufficiently reveals how much of
the' demand ‘was unhealthy and unduly stimulated pro-
duction in advance of the actugl needs; but, by the same

" token, the present depression will act as a healthy counter-

action, The tin-plate industry is also suffering from over

roduotion, while wncmnllgemw works are being erected,

he explanation of this is to be found in the new inventions
for an cconomical manufacture, D‘J;Imt being altogether
at o discount ; and where old-established concerns cannot
make a profit, new ones on the newest principles are able
to live and thrive. As vsual the trade doctors are com.

:hbvl{ut variance as to how the trade is to be righted;
ut the stern ruling which weeds out the weak ‘Lcrom

strength Is confirmed to the ltﬂmﬁ; plainly puts the advocates
of diminished productiom on the side of natural law.

In the steame-coal trade there is in certain quarters exbreme

pressure 1o meet demands,  The coaling in the Mersey from
the pits of this dhltiicthh on an “l 1’{ hea u;:iheaen;’i
grat on with a great im , and assist

Imuuﬁ‘mam succesaful rehu;’:n in the States mg

‘Canada, Nothing is more remarkable than the fixed annual

augmentation of the steam-coal trade, Through bad and

mm and mh.ﬂrlua. the average quantity per-

ﬂy{unm. it is only quite recently that capital
seems Lo have given over invldingltlllm regions and nt-
ing that retorn to the diffioullies of copimg with an urgent
demand which are consoled if not relieved by an a ta-
tion of price, A new part has come into existence in com-
! for Cardiff exports, viz.,, § It has made
ts maiden attempt to ship a cargo of coal at its single coal
tip, and having been fai cackling like a hen
over iis first chick.  The Sh has done some-
thing 12 pull away trade from Gloucester ; it is now feeling

~after the erumbs which the glutted Cardiff docks can so
very well spare,  The timber and corn ships, by loading at
ardiff, save

Sharpness, instead of proceeding to Newport or
extra port dues and hﬂuling. and can tmm take freights
o mgnuuz for the extra mileage from the colliery,
Hence there is no doubt that the trade at Sharpness :ﬁl
increase. A now [acility has boen given to trade, but the
rates of the Great Western and the
ways must be reduced if they
of the bloated prosperity of the Tafl Vale Railway Com-

) VELAND.—There was rather a large altendance
on 'Change at Middles h on Tuesday, and business
©was ruther better than it bas of late. ~Prices for pig-
ron were firmer _l;{kl.a ton, being mainly caused by t
Glasgow rise, e market g:llen may be quoted as—
“No.t, g15.6d,; No. 3, 36s, 6d.; No. . 308, 1
. No. 4 forge, 308, 6d., [o.b. cash
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n iron trade seems net to be aff the trade
A failure u,\:oo.m lho:t' by u:%mmh
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even give promise of

encouraging that the _critical state of

needs., The analysis of exports

F::Mnyhiltml n y amounted in all to 81,829
tons, being 10,373 tons more than in May, 1879, but 6182
tons less than in ° April this year. he
foreign fell off 14,447 tons, but ey
improved 2:‘58 tons upon the ing month of April.
The shipments to Ametica fell off from 26,400 tons in April
to 11,190 tons in May, Germany took 12,773 tons, or 2500
tons increase ; Belgium 5585 tons, or 2100 tons decrease ;
Holland 6335 tons, or 1460 tons increase; France 4845
tons, or 1507 tons decrease ; Sweden, 1325 tons; Russia,
1994 tons ; Spain, 1574 tons; Portugal, 920 tons ; Norway,
300 tons ; Denmark, 153 tons, Scotland took 19,252 tons,
or 7557 tons more than in April. In manufact iron
prices have followed suit with those of the raw pig, having
dropped 285.  The exports for May amouats to 6253 Lons
foreign, being 3305 tons less than in April and 10,427 tons
coastwise, being 3224 tons increase, so that there is a net
decrease of 81 tons,  The United States took 2002 tons ;
India, 1600 ; Australia, 1302 ; Brazil, §45; Norway, 267 ;
Holland, 224 ; and Germany, Belgium, Portugal and
Sweden the remainder,  Tronfounding and engineering are
working steadily, A few orders for railway chairs and bridge
work have recently been received. A pgrowing trade hus
sprnmi up in slag bricks ; a large London warehouse has
recently been built of those made under Mr, Charles Wood's
rtoceu. The shipbuilding yards are fully occupied ; the fall
n iron is of course highly favourable to this trade. The coal
trade is rather firmer in price for households. Coke also is
nrmer,
DERBYSHIRE.—Although baving the advantage of
bein.i nearer the mmmrolin, and enjoying a cheaper tonnage
rite for forwarding coal, some of the tﬁstrict pits are not
near so well off for orders as they were a short time ago.
Pits raising a very good quality of household coal, are only
working short time, the tone of trade evidently getting
further depressed, Some of the Jargest collieries in the
district around Clay Cross and Staveley, are exccuting some
fair orders, and on account of these the Midland is taking
a 'food tonnage Lo the me is, It ought, however, to be
added that the returns for May show that in that month by
far the lowest tonnage sent during the year is shown. Best
Silkstones at the pits, range from 75, to 75. Gd., and best
ards from the upper seams 6s. to b3, 6. per ton, contracts
of course being taken at lower prices. The pits in the
Ilkeston district are upon short time, and judging from the
output of the district no immediate ‘improvement can be
expected, Steam-coal as is generally the case at this geason
of the year, is in rather better request, but slack and engine
fuel for manufacturing purposes shows but little improvement
Amidst all that is disconraging it is setisfactory to note that
hilst the output has of Jate increased in a marked degree,.
the loss of life at the district pits has not been au ted,
In 1855 the coal raised in the district amounted to about four
and a hall million tons per annum. The quantity raised
at the present time is about fourteen million tous yet the
sacrifice of life had not materially increased the number
of tons raised per life Jost being about forty per cent. less
thanany other. The iron trade is not so good as it was a
short time ago, and although the blast-furnaces are kept fully
oing, the output has outste the demand. A m

siness is only done by engineers. boiler makers, and other
similar workmen, There is very little change to note in the
district, except that the Unstone Coal and 'Colu Company
have asked their miners to submit to a reduction of tea
cent. The miners have, it is said, been taken
and resistance is talked of, but in the face of the slack trade,
and the stoppage of two other collieries, a short time s
their chances of success are very remote indeed. One of
two furnaces at Wingfield, now the property of the Dod-
warlh and Silkstone Coal and Iron Company (Limited), bave
beeabll:lown-iu. and the other will be lighted as early as

DURHAM.—Though the pig-iron trade has been
sl}lightly better thisweek, and rather more money has been
ed and realised, there is at the bottom no more confidence
apparent as n_gmis the future. There will inevitably be
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esoriptions of round coal are
to sell, ﬂiﬂ" nstun;llly
coal contracts which are usua
ol the year, and the Hmchute{
n able to secure contracts extending
| prices lower than thw.riid last
el are without material change,
on the part of consumers,
_ a5 o rule are firm at
lations at the pit mouth are
78, 6d. to Bs, ; seconds, 6s, to
1o _sl."aﬁién‘hnrgy, 35 od. to

s, e il
15, at all events | e present, quile
it can be es | to be. qu our
than they are on the manufacture
‘state of the case might have 1o be

it is most satisfactory to know

to the freedom with

eplenishing their rolling stock.,
 will all parties busy
work of a high class in the

nnection wirh engineering and heavy
also come in. output of boiler-
but there is not that certainty about it,
. is concerned, as there is in other
maon iron industry is not so reliable as
seemed likely it would be; ironmasters
ders, even although there appemrs at
‘of a rebound in prices. The cut-nail
and ‘the manufacture of horse-shoe
. Horsfull, of Armley, Leeds, having
il of attenti

on and recommendation
hecome an  extensive branch of
Towler gd"(:u., ofm, ufim:f
‘eonstruct the largest el
bee‘;!'sgi_ﬂed '.ndl’wlt::'

~ samé eminent firm m?-fuch busier

1 r time past in the agricultural

ngineeri in general.
'ib'a dull and Ill!pmﬂt:yhle.”

tal market here continues dull, but

) feelin is decidedly

' gives an incen-

ingots.  Lead, steady at £14 154, for
. ; are so mmyduée:n& that
s de book a-head. Ridiculous prices are
S Etat Dut” pubantly, oviers o socond-
3 ! g ers of second=
DISTRICT.—

" the iron
" raw material,

| more especially

h
:

- have
e turned out some splendid sp

A sleamer
e e s

-~ almost ready ; nine building berths are
occuipied in their yard, At al llnotlm-lmlrdl‘h“h
similar activity. Forges and foundries are supplied in

work, and engine manufacturing concerns are very v
in marine engines. The coal trade of

Tyne and Wear remains quiet. Sufficient demand exists tos
Iteer the steam-coal mines in regular work, and %ﬂut,
for loading turns are in most cases immediate. best:
sleam-coals arc selling at 8s, 9d. to gs. 6d. per ton, and
. free on board, less 2§ per

sccondary sorts at 8s, to 8s.
cent, Unscreened and manufacturing coals are about
18, per ton lower than they were three months ago; they
now range from 63, to 6s. 6. perton. Notwithstanding the
rise on the London market in the past week, which is
believed to be but tempnrl.lx, the market for house-coals
here is extremely duall, and prices are dmnplnF. There ix a
superabundaut supply of small coals for manulact

poses, and they can be had at the staiths for 25, 6d. to 3s,
B:r ton—a very low price.  Coke is dull, and very cheap to

y. Rather a better feeling has crept over the chemical
trade since last weelk ; prices had reached their Iowuetcrolm.
and now that the downward tendency has been checked, a
gradual rise is looked for, stocks being very small, Soda
ash, 48 to 52 per cent., is quoted at r}d. net; soda
crystals, £2 155, 6d, net; and refined alkali, 52 per cent.,
thd., less 2} per cent. Business in firebricks, retorts, &c.,
is not brisk. Messrs, Ramsay quote their bricks 50s. per
thousand for export, but they offer them for the 'Lomfon
market, accordirg to quantity and other circumstances, at
qo0s. to 456, My, Cochran Cart's well-known “Eand M "
bricks are 40s. to 42s, 6d. Copper and lead works are in
fair work, in face of a decline in prices, which, however, in
the case of copper, has been arrested, buyers coming more
freel foﬂ?l“[ Other articles of Tyneside mlnuFm:lnre
need no special mention this week, ’

NORTH STAFFORDSHIRE.—With the exception
of a slight increase in orders for the Colonies there is no
change to mote in the state of the finished-iron trade of this
district, At home, merchants are steadily turning their
backs upon contracts for forward delivery, and are merely
buying from hand-to-mouth. Most of the warehouses are,
hawever, well stocked, and as long as trade generally in the
country continues quict there will be no necessity to provide
for the event of their being emptied. Quotations which are
actually unremunerative, are impotent to draw orders, and
nothing remains but to wait patiently for the turn in the
tide, which can hardly be expected to occur for some
months to come. There is no sign whatever of a revival of
the American demand, and the export trade with other
countries is very quiet, Some of the bar mills are employed
eight turns a weel, but these will probably be reduced to a
par with the rest before long,  Orders for plates are by no
means numerous ; and but little new business is doing in
hoops. The pig<iron trade is decidedly flat, and prices are
unulea:i*. No improvement in the demand for ironstone is
reported, and the production is being curtailed. The supply
of coal is much in excess of the consumption, and rates rule
low. The colliers who have been on strike at Talke and
Harecastle for about a month have submitted to the re-
duction of 10 per cent, against which they struck, and at
other collieries a similar drop in wages hias been accepted
without any Interruption of work,

SHEFFIELD.—The iron markel is exceptionally dull,

nding indications of the turn the trade will take, There
18 a glut of material, especially raw, and business is again
suffering from over-production. 'We cannot gather, how-
ever, if any fresh concessions have been made, and holders
are very firm in their demands. There appears to be an
opinion amongst those engaged in the trade that business
will again revive, and we note that agents are not pressing
sales when reductions are asked for. During the recent
revival one or twoiron houses, which have been in a poor
position for mnn'{,monlhn past, have recovered their status,
and in addition booked heavy lines at rates above those
of tosday, These orders will keep the mills employed for
some time to come, and help to make business more steady,
‘We notice that the ship. and boiler plate rollers
are yet doiug a good trade at rates which must
prove remunerative, The demand for a reduction of
wages made on the ironworkers, on account of the de-
creased value of iron, has not yet been acceded to, the men
hete obeying the Staffordshire list, and a short time ago
were prepating new scales of payment. Now that
tide has turned adversely, they are endeavouring to maintain
their present position. It is feared that before long there
will be the old **strike ' difficulties in the trade. Standard
firms continue to send out an heavy output:  In the Bes-
semer department, rates are the same as last week, and con-
verters decline to make any further concessions,; Rates are,
No. 1 Bessemer ingots, special tempers, £8 per ton, ordinary
e; Trade is slow at these rates, buyers demanding 5s.

on above, Holders are of opinion that ina week

or two, when quarterly settlements are effected, prices
will jrecover.  The coal trade is, if anything, more
st t, and agents are remitting the increases of prices
made at the beginning of last month, Quotations : Best
branch, r1g 6d,; Silkstone, o, 6d. ; seconds, 75, gd. ; nuts,
55 6d. ; slack, 34, gd. to 4s.  Some of the railway com-
ies have been buying best Silkstone at 65, 6d. per ton
on contract, but the coalmasters are uniling to prevent
such a quotation be‘inmln given,  Meetings amongst
themselves are bein on the subject.  Numbers of

uring pur-

- are from this district on account of
! old sta

hitherto done, and in the last |

" unfavourabl
tition. In

; still these latter are executing United States an
South American orders. The iromnasters are gelting in
more tiona nmow that June has well commenced
which previously had been held over, Prices are unchanged
upon last report,

WEST CUMBERLAND.—There is a very quiet
demand for all descriptions of hematite pig-iron, and the
movements which have lately characterised the market have
not inany way tended to justify the assurance that for some
time to come at least there will be any change for the
better. Makers of pig-iron are very huli{y cmpgyod. and
although at the present moment the actual business doing is
eomparatively small and 1iudtum few orders for Bessemer
and forge iron, the greatest ty prevails, although a
Elomn overhangs the whole of the district as to what is to

e the result of the rapid decline which has taken
during the past few months. 1t is no doubt certain that the
effect of the over-production will be efperienced for some
time (o come, for makers sold during the recent briel
of good trade almost as Inlﬁly to speculators as to actual
users of iron, and some of this overstock has yet to be
out, Themarket is in a peculiarstate, for on the one hand
makers are in a position to sell at half the price which was
D Caminon ek WGk Wil usiey gl “‘.;m.’"’““"'“‘unq Y

business circles w will jus u n as
much as otherwise they would ﬁ. d”" to do. The
furnaces throughout the district are in full wark, with one or
two trifling exceptions : but at nearly all the works notices
of reduction in wages to so large an extent as 20 per cent,
have been given, and this movement is giving promise to
become very general, not only at iron and steel works, but at
iron mines and at other works throughout the district, The
shipbuilding trade is more brisly employed than it has been
of late, Finished-iron workers are fairl w. but at
one of the establishments in the district t have been
stopped owing to want of trade, The coal trade uhm
steady, considering the competition experienced in the I
markel, The coal and coke trades are, however, sultering
to some extent in regard Lo prices.

——

CONTINENTAL MINING AND
METALLURGY.

o FRraxce,
T is significant of the general condition of the Continental
markets that the standard rate of the market of France

has at last receded, For several months the Nord has been
fighting the battle of the makers with equal skill and deter-
mination, it has now had to yield to the pressure of external
competition, Our readers are aware that mz three or foar
weeks the owners of mills and forges in the department of .
the Nord meet and discuss the dimensions of the rate to be
adopted, and to hold good till their next m . On
the 27theult , the Nord forge-masters met as usual deci-
ded with one accord to bring irons down from 240 fr., a rate
which has been kept up since the winter, to 220 fr. ( £B 145,
6d.) * The group of the Nord," says L' Ancre, ' the most im-
portant in lErrmcc for the magnit of its iron trade, will,
thanks to the understanding which unites the !‘nmmnm of
the Sambre and the Scheldt, remain within studiedly reason-
able limits: there will be no more sudden elevations of rates,
but there will be none of those senseless depressions of rates
which have done so much harm in late years, The pro-

mme of the Nord is this: to keep tmn arm's

gth from our markets, to make necessary
for thus keeping him at a distance." internal -
;jmnamewntﬁur:;bevmhm‘;.antﬂththeMEy' ,
ncreasin, of the country, there is no reason w
it should becommp:mlmllhy t. The t:cytion of the Nord, w!
looks on itself as the guardian of the French frontier on its
weakest side, is expressly directed t the competition of
Belgium, The reduction of rates agreed isto tq be supple-
mented by a * bonification ' made to buyers who are more
sorely tempted by Belgian offers. The hope of a turn for the
belt:t u.l:ﬁu place at the end of June has nowlbocome very
wenk,

At dParil this eé:icidou {:‘l;hiha Tgﬂhlwpm b:
caused great uncer t with the com n
merchant with mm\:::l. maker with maker, maker with
merchant, and Belgian offers over the heads of both, buyers
are bewildered, and prices have lost all steadiness, %
tions, however, do not exceed 235 fr. for merchant irons,
245 fr. for beams, and 295 fr. for étlu 3 millimetres thick.
Belgian offers are on the footing of 220 fr., and 230 fr.
carriage and duty paid, Old iron and scrap has declined
in value. Current demands, however, are well
or a more rapid fall would before now have set in. S
of the Paris engineering houses have
abroad and the colonies. Thus: Séra
heavy lot of sugar-mal machinery on colonial account ;

avid, Desouches 0,, of Pantn, carriages for the
Northern of Spain. "

Forge plg warrants are quoted at 15 fr., or within § fr. of
the duty: a decline in pig is likely to accompany and
fircilitate the decline in irons.

ts have themselves been

The north-eastern
gian and German

influenced by Bel

te-Marne, native and

::dlheu:alnwh::‘him_uﬂnﬂhtt; between 225
250 fr. Wire-rod, a specialty Clungp- 1




of all deseriptions and machiuery used
the cultivation of the soil, for sowin
ses, for winnowing B
preparing food for cattle, to be

admitted free.””’
The Paris coal trade is now in its dead

, Neweastle-on-Tyne, has contracted with
the Western of France for the supply of some 40,000 tous
of pit coal to be delivered at Di
at Monflenr and Saint-Malo, )
contracted with the same company for 48,000 tons of patent
fuel at 175, per ton,

BrLaius,—The iron trade appears to be losing the place
it took d& the herald of a generdl industrial rev
to suffer from low
pig can be had at
furnaces are (herefore selling t
fr,, equal to 6o fr, delivered at Charlerol. The lowerin
will relieve the mwills to some extent, but coa
as it ix in gencral demand for more pros-
perous iridustries than the iron trade, and wages have
suffered no reduction, The exceptional low rate for the
enrriage of minettes will not be put in Terce this present
summer, and Couillet and Monceau will each probably blow
out a furnace shortly, Before a couple of months are over
it is supposed that four or five furnaces will have stopped
Trade with Chinaeand Japin is
difficult, the markets of those countries being in a state
Beams are o little stronger than
¢s are said to
and machine nails and Paris
spectilators have ceased buying

at 135, and at 18s. 104,
eo, of Dieppe, recently

rices and scanty orders,
at g7 fr, or 58 fr.

work at Charleroi,

of d isntion,
bars and split irons, but

4 are likewise dull, and
the expectation of seeing a further fall in prices.
50 far ms they have any fixity, at Charleroi, are :—No. 1
merchant irons, 1301y, 10 140 {r.; beams, 140 v, to 150 fr;;
plates, 168 fr. to 175 fr, Steel shows a disposition to
so with the weakness of iron, if we may judge
the Cockerill works of 197
# for deltvery at Santander
Tronworks are about to set up Bessemer apparatuz and so
‘add a third to the two steelworks existin

Aége. The continued
stimulated the imitativeness

Ly
jow that the State has given way to * the urgent repre-
tons of industry ' in the mittor of trucks, of which it
tly 2000, “industry "' has found out
that the equilibiium between trucks and goods locomotives
has suffered disturbances, and asks the State to restore it
ordering additional engines, That the rolling stock on
petly proportioned is axiomatic ;
but would *industry "' have preserved to them a senso of
il it were certain that the Belgian
etnuelves with non-Belgian goods

for 4ooo tons of

g in the province
rosperity of the Intter has
the dircctors of the Ougrée

2

) 'm{nt ordered

gian lines should be

are to have Belgian bodies

is surprised that the
omitted from its autumn
me i visit to the Brussels Exhibition,” where there
- m&m?mw mm:mme
n quest rawn up, not tute,
the German Iron Trade A’.’;ndnt?t’m, ho could
tardly “include Brussels in a German invitation—nol yet,

+ Doubtless, Brussels will not be overlooked z;'um
members of the British iron trade, who have once
the “silver atreak " ; for *
ge shall be Inereased."”

these
y and to be finished in Italy
Semaine Fmidustrielle, of Libge,
Tron and Steel Institate has

]

:

many shall run to and fro, and

B

I
portion of oxygen,

{ to them by the aj
to sell at common rates, ereisa
Association, and at a meeting held

the end of May, it was resolve i

ﬂmﬂ_ﬂag 'Lht pi!.!hhlimlt
i ot present ' disposed to do.

-!hlymll:cluhdtb:{:r“ '

late consumption,

brilliant than on the western, In Silesia, p
a standstill, and the mills, as a rule, are

owering of prices would not stimu-
Business on the enstern side of the empire is vert
g-ma is mt
i, Mill

which went with the times, and sold at current rates instead | |
of holding back in hope o still have orders on their
books, the Laurahiltte' belng especially favoured.
smaller works find themselves without customers, and are
putting into stock, If, during the next few months, de-
mands do not_improve, another period of forced
tions and elastic markets will come about. Industrial

are excessively dull, even the best,

Potthoff and Golf, of Berlim‘han patented o systom of ,

iron framing for carrying met;
bas many advantages over wooden

ic revolying shutters, This
ic ving pai

notice as a small exteusion of the uses ol iron.

Dr. K. von Scherzer, Austrian 18
accomparind s Archduke Roddigh 1 fhe

the latter through the manufacturing districts of Great

Maier), Staffordshire made a very

Britain in 1878, and has published his impressions of
he saw in a book he calls ¢ Studien wilh
Fiirstenreize durch dic britischen Fabrik bezirke (Stuttgart,

Mgl im
him ; thein tion to work, the dwemln«r

the horrible abuse of spirituous liquors, appalled bo

Archduke and his companion.
Amongst the numerous essays which
logue at the Diisseldorf Exhibition is one on

metal trades of Western Germany, which we takethe y

of abstracting : —
In Solingen ahid Lenne
tools reaches very lar b

the manafacture of arms and | SF0F '
A Count Adolf, of Berg, a | Qon

erusader, is safd to have settled Damascene sword cutlers in
Damascus in 1147, and in 1290 scythe-makers from Styria

settled in Remscheid, In the 15th centu
colebrated for its hélmets and armour, In ':ie

centuries, there were considerable exports of arms made
I00E ooy, the eeniie 00 st Ik TR T o e
18th century, the wearln arms then n on
of fashion, trade fell at Solingen; bat before Ly
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grew into an important industry during the 18th century
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hausen formed origihally the centre of the manufacture of
scythes, sickles and bar iron, A secession of the guild of
makers of these implements in 168> led to their man

being transplanted into the Mark district,
trade was succeeded by a development of
saws, chisels, planes, drills, &e.
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secret confined to St was bej in 1772 in Mingsten, oy
Remscheid was, and is, the mﬁ':n of lh'e7 minﬂ&d\:nre‘mbf' T

tools and im; ents, which stretches from Vi

u
Halver, to Werm

orth, over Cronenberg, Lilttringhausen, Radevo'm Wald
e {{Wagiogy g e i Py

& e goots
Io 1868 wa

in the commune of Remscheid

Solinge [ B
mllxl_:ﬂ:l area of manufacture. The val

909,500. Nearly half of these goods went
‘Bo'é:wl\lmm and Solingen are ;'
their prosperity to the numberless mountain

debted in
rﬂll,

utilised in the turning of grindstones and raising of hammers.
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- ORES, OILS, CHEMICALS, &c.
[FOR THE PRESENT AND PAST WEEK.]
Metal Market, City, Thursday Afternoon, 4 FXH
{Fune 10, 1880.)
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METALS AND ORES.
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LONDON PRICE LIST OF IRON.

[FOR THE PRESENT AND PAST WEEK.]
(Pune 10, 1880.)
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AIL ENDS

SEMER DH RAILS "

illets mom of any size and forall 5, O1d Steel Tyres
% .n%u" Spring Ends for remelting, gll.sh and German
Steﬂllmnmd Box Rm Swedish Nail Rods and Bundling Iron.

PARKIN,

Jos§ EP H
RON AND STEEL MERCHANT, SHEFFIELD.

nnd Swndllh Irou

of a
in mlﬁnwtﬂnshﬁl Mﬁlnhlpnnu.

;w_ATER MACHINERY
"K‘i"ﬁ‘G MACHINES,

W{FWOR LD, PDST FREE.

1
_lud' nﬂ wesessrries fo the Svdavwater or leesmaking Business,

PORT AND CO,

or Mineral Wnler Tiottles, using O1d Hottles and saving Corh and Labour.
and Co.'s Soda~water Machinory.

-
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BUSINESS CARDS.
CHILD BROTHERS
Faleon Works.
SMETHWICK nean BIRMINGHAM,

Rets Sarriage and
ROLTS Awn NUTS

et G gy

Tellar S
o, Waha
GENERAL SMITHS,

Sot,
Patont
vile,

RucisTERED.

S. MOULTON & CO,

XINGSTON INDIA-RUBBER MILLS,
BRADFORD, WILTSHIRE,
Manufacturers of their Patent Btee]l Embedded and other Indias

rubber Springs for Logcomotives, Rallway Carrlmn and Trucks,
India-Rubber Valves, Sheet l’ml‘.lng, Wulu-r ings, Howsa l‘i-pn’.,

d Tubi Machi llllu'll Ch ts, Rlanket
g'l'amn: mﬁinm;rll:: anﬁodo. ‘Twul. atot .km‘ Ink~ k
ing Rollers for Printers, Truss l"ud.l, I,nﬂfnbﬂlcll oues, & ke,

JOHN PEMBERTON,

(From W. and J. Galloway and m:).

ELLESMERE BOILER WORKS,
WATER STREET,

MANCHESTER
Maker of all kinds of STEAM BOILERS of the
Latest Improvement.

ALL DESORIPTIONS OF GIRDERS, BEAMS, &o,

CONICAL and PARALLEL TUBES
Ofll descriptions made to order and fitted to existing Pollers without

Repairs prompily attended o,

Sorr AGexrs i)
JOHN DONALD AND BON, g2, Cadogan Btroet, Glasgow,

——
10.60% 1 light solid and Rakes
SOt balstored teeth garden Jakes, eX solid -gnl "I..‘i"
gm‘dm Rakes, 40 to 45%.
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{' o to 351 best strong count Shovels 25 to § t bammerad
pades and Rhuvull § to 1ol Bhip 8 l;h
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2
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Patentees and Manufacturers of Speoi-
alities of EVERY DESCRIPTION will do
well to ADVERTISE with

P. J. JACKSON & CO.,
NEWCASTLE-ON-TYNE,

IN or UPON TRAMWAY CARS in GREAT
BRITAIN, FRANCE and GERMANY,

of many of the most important lines in which
cotintries they are the soLe Advertising Lessees,

Prices on application, and designs of advertisements

(of the style of which they hold the exclusive vight

weprobably the most effective ye! introduced) sup-
]I|Ir‘|'| 1o LARGE CONTRACTS FREE.

Just published.
P. J JACKSON and CO.'S *“ POSTAL ADDRESS
DIRECTORY of the CITY of CARLISLE " (with

map, ¢ inches to the mile) and Cumberland and
Westmoreland, with county maps. Price 108,

See Press opinions of this and of their other Direc-
tories, which are

The ¥ RECOGNISED AUTHORITY [ N THE DISTRICT.

—Newcastle Daily Chronicle.

NOTICE TO CONTRACTORS.
THE BOUTH LONDON TRAMWAY COMPANY,

hf‘.' I)IFECLDI’H are Ilr(,‘pﬂl'(:?(l to receive

TENDERS for the Construction of Tramways in Nine Elms

Lane, Rattersea Park Road, and York Road, The Dirawings and

-‘Tt‘l‘iﬁr‘aliﬂl may be seen and Schedules of Quantities and Forma

of Tendor obtalned (on payment of owe guinea) on and after Mon-

day the 14th inst, at the Office of the Company's Engineer, A, ], D,
Cameron, Exq., g, Victorla Chambers, Westmilnster, S.W,

Tendors are to be gent in sealed envelopos, endorand ** Tender for
'I‘ramwn‘yn." and addrassed tothe Directors at the Company’s Office,
No. 8, Tokenhowse Yard, E.C., not later than twelve at noon of
TURSDAY, the sand day of June instant.

I'ke Directors do not bind thomselves to accept the lowest orany
Tender.

Iy order,
H, CAMERON RICHARDSON, Secretary,

8, Tokenhouss Yard, K.C,,

oth June, 1880,

DER PRACTISCHE
Maschinen-Con structeur.

Zeitschrift  f0rManchinonsund Mihlenbaver, Ingenienre und
Fabrikanten.
Untor Mitwirkung bowabrter Ingenieuro und andorer Fachmanner
aus des Inund Auslandes her pogohen von
Wilhedwm Heinrich Uhland,
Civil-Ingeniour und Patenl=Aowalt in Loipzig,

Vetlig von BAUMGARTNER'S RUCHHANDLUNG in Lelpzig,

Tnhalt des 11, Foftos : Regulator fur bydraulische Motoren,  Usher
dos Wassnrrohren < Kessol-System und dessen practische Anwondung.

k 1 und Getreld tirmaschine von Ingonionf Kruger,
Mublstein-Stellrouge.  Patent-Pracisions=Sagomaschine Pulso-
moter und Ejoctor in_ Wasserstationen,  Radetfravmaschinen mit
hmtﬂ‘hﬂla'fmm. Dar Stahl fur Schifftbau und Maschinencon-
structionen  der Zokunft,  Koessol-Spelsowassor-Filter. Wick's
logotypische Setsmaschine,

Dar

wPractische  Maschinen-Constructour’ erscheint in balb-
wionatlic

m  Helten und kostet pro Quartal (6 Hofte mit Hela-
schnltten und 24 sutograph. Tafeln, sowio vielen Skizzenblattorn)
6 Mark 75 !‘f;l Inpolne Hefte werdonnicht abgegeben ! In London
- Herrn Williams and  Norgate, 14, Honriotta  Street, Covent

K. AUGUSTUS GUY AND COMPANY,

Government Contractors and Madallist
STEELCONVERTERS AND REFINERS,
Bole propriotors and manufacturers of

GUY'S "INVINCIBLE,' 'RELIABLE,' & 'MINING' TOOL STEEL,

Steel Forgings and Castingsof every weight and Section.
The unequalled exollonce and undeviating uniformity of  theso
famous Hrands secure an immense oconomy in the workshop and the

mine,
Inventors and Sole Makers of the

"IMPERIAL" METAL,

An economical and efficient substitute for ordinary brass and gun
wetal, being much more durable and chvaper \han these matetials,

GUY'S " TRUE" BOILER CLEANER & FUEL ECONOMISER,

For remaving wid preventing incrustations in land and marine
bollers, It prevents oxidation, secures a material saving in fuel,
and doubles the life of the Boiler,

Chief Officos !

1, CLOAK LANE, CANNON STREET, LONDON, R.C.
Worss,~The " Imperial ** Metal and Steol Works Peckham, London;
5K, and Sheffield,

Full descriptive prive Lists on application,

ANDREW WILSON,

STAMPER OF ALL KINDS OF

IRON AND STEEL  WORK.

Iron and Steel Stamping Works,
276, BROAD STREET,
BIRMINGHAM.

SMITH &

(E'S'T

A B | €

STEEL AND

AND

MANUFA CT *EH

CALVANIZED AND

CALVANIZING WORHKS,

CLASCGOW.

CLYDE

MCLE

IRON SHEET

COW
A\ TV

. g

ATED |

S ™

1 )
\. L_J’

CORRUC

' ROLLINC

VIENNA, 1878.

Contractors to the Admiralty, Brit:

G0, LimTeD

GOLD MEDAL,
PARIS, 1878,

ish and Foreign Governments.

MANUFACTURERS OF

STEEL PLATES FOR SHIPS, BOILERS,

AND GENERAL WORK. ¥
SHEETS, ANGLES, TEES, BULB BEAMS of all Sections, “S. 8." Brand, 8

BOILER-FURNACES, TUBE-PLATES, &c, AXLES, TYRES, FORGINGS, Uumg
Woldless Angle. and Flat Rings for Boilers, Weldless Dredger Bucket Mouths, Ingots, Blooms, Billets,
‘ Bars, Wire Rods, §o. 5

D. CAMPBELL, (Sole Representative), _
3, WESTMINSTER CHAMBERS, VICTORIA STREET, LONDON, S.W.

CORPORATE MARK.

Granted acconding to Act of Parliament, 1777, by the Cutlers' Company, Sheflald,

STEELS,
R. MUSHET'S SPECIAL STEEL.

TOOLS,

e e

IR
£

Railway Springs, Steel Castings, Shear and Spring Steel, &o. &o

SAMUEL OSBORN AND GO.
CLYDE STEEL AND IRON WORKS, SHEFFIELD. it

LONDON : 16, Pmirror LAnE, E.C, ; BOSTON (U.8.): 10, OLivER STREET ; :
MONTREAL : 470, Sr, PavL Syreer; BERLIN;: 48, Neuk FRIEDERICHS Sm

he Fngine and Boiler Insurance
COMPANY, LTMITED,
Head Office: 13, King Strect, Manchester,
R. B. LONGRIDGE, Managing Director,

The principal objects of this Company are-—

(1) Insurin engines against damage from breakdown. Every
engine insured ls inspected and indicated peiiodically ut intervals of
thres to four months by experionced officers of the Cumpany,

(a) Tosuring and periodically inspocting steam bollors,

(3} Adyising professionally as to the best and most economical
means of obtaining motive power, and on all matters relating thereto,

THE LANCLEY MILL
Engineering Wheel € Wagon Co. Limited,
Railway Wagon Builders & Repairers,

?tll.l.“‘l:ll(u'::ll;.“-wlRuhN‘ANDMIIRAHS FOUNDERS, Mang:

mturers of 8 rought-iron comotive K Carria ud

Wagon WHEELS, CRANKS, AXLES: SHAELS, and every
description of SMITHS WORK, PIT CAGES,

METAL TUBBING,

ALL KINDS OF COLLIFRY CASTINGS, AND EVERY
VARIETY OF

CRUCIBLE STEEL CASTINGS.
LANGLEY MILL, near NOTTINGHAM.

Exiskin LACES ror Brrys,—A millowner writes to
the Mining and Scientific Press; ¢ Eelskins make the best
ible st for Jacing belts. One lace will outlast any

clt, and will stand wear and hard usage where hooks or
any other fastenings fail.  Our mill being on the bank of the
river, we keep a net seb for eels, which, when wanted, are
takon out in the morning and skinned, and the skins are

stuck on a smooth board. When dry, we cut them in two
strings, making the eclskin, in three hours time the
fish 1% taken from the water, travelin a helt.

A « «Tme Hicnrst Ming,—The highest mine in the United

States, and probably in the world, is the Present Help, on
Mount Lincoln, in the main range of the Rocky Mountains,
Park county, Colorado, Mount Lincoln has an altitude of
14,297 feet, The present Help bﬂl‘dlllﬁ h’ﬁ built along-
side of the main  drift, is about two hun yards away
from the summit of the mountain, and 140 feet lower down.
This leaves it 14,157 feet above the sea level. )

il-limn‘:\a ur.rms amavr'rhe methods dhly&wﬂcm
min ve © yed with great success L
uws;itzhn heavy slides of earth which oceurred lﬂiy on
the Central Pacific Railway above Alia.  The mass of earth
wak 50 great, and the difficulty.of mmﬁmmm
way was so formidable, that unless water had been resorte
to several weeks might have elapsed before the track was
cleared.  Dut the hydraulic miners wére called upon for
help, and they found " the situation one which pﬁl:‘“m
perplexity to them. They brought up their
mm{:ga, mmctedmu gnizne linmh a ditch whi
tunately near at hand, and in 14 hours
débris which had bea‘rnhthad ;;fh and :
tremendous power o
here exhi in'a véry practical Mgnd‘fm' the benefit of
the community. Those who witnessed the despateh of
avalanche of earth have attained a llwl;_ pereeption of
cifects  produced . upon the bluffs

vel deposits, Tt is, indeed, somewhat siogular that

the hydmalic monitor has pever, so far &5 wi

expetienced will eut out and aws e ¢ _I
?-- than fifty ummhnhunfmmzll

to Records Union.
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PHIJR BRONZE.

tm' ROYAL LETTERS PATENT,)

. THE BEST METAL FOR

"UES, PUMPS, STEAM FITTINGS, &

IN INGOTS \OR CASTINGS, WIRE, SHEETS, RODS, &c.,

§ ¢a

- @vofa‘hana. see Price List of Metals, in this Paper

e

Sole Manufacturers, . |

?Hmrﬂon"' BRONZE COMPANY,

10, SUMNER STREET, SOUTHWARK, LONDON, S.E.

LIMITED,

JOHN H. AUSTIN AND CO.,
CANNON STREET, LONDON, E.C,
SUPPLY EVERY DESCRIPTION OF

RAILWAY MATERIALS.

MINING COMPANIES, CONTRACTORS AND OTHERS are requested to send full particulars of their require-

menits, !'.lr;,:t'. or small,
OLD RAILS AND WROUGHT OR CAST SCRAP FOR EXPORT.

STEEL OR IRON RAILS, BESSEMER CROP EIDS, OLD STEEL RAILS, &c.

.90,

THE BRISTOL WAGON WORKS GOMPANY

LIMITED,

TLAWRENCE HILL BRISTOL
CARTS,

MAKERS OF

WAGONS, TROLLIES, DRAYS, &c,

OF ALL DESCRIPTIONS.

CART and WAGOH WHEELS in Wood
and also in Wrought Iron for Hot
Climates.

FuLy (A'l»\l_num (the largest and most comprehen-
sive in the trade) FREE ON APPLICATION,

Also Makers of Railway Rolling Stock
and Tram Cars.

WESTMINSTER, SW.

Lnunou nmc:s—a vmmm"cuwasns.

ITllIAI ASBESTUS MANUFAGTUHE.

FIBRE and POWDER.

Indestruotible and Self:lubricating, for Btuffing Boxes and all kinds ol ]« sinth ol ‘ilmm -engines, supplied of the first quality and ag
moderate prices by the mnulacturors

DEVALLE, PELLI & CO., 11, Via Alfieri, Turin, ILa.ly-

BUSINESS CARDS

NO MORE INCRUSTATION

BY DEING THK

(Hobe Steam Boiler Powder-

For 'Testimonials and Particolars, apply t6

J. BERGER SPENCE & CO.,

31, LOMBARD STREET, LONDON, K.C,

THOS. B. CUMPSTON and CO.,
BANK STREET, LEEDS,

ROOFING FOR SHEDS. &c-

(Entirely superseding the Felt Rooting).
Zarpandin and Rulioay Waggon Cuvers
vo an elicient automatic eut-ofl va 1 o aud an anto-

e -n. you are lmllnﬁ to hava an veonounical

Lt res.
tl.l \ .J'lvr:.

No more Leaky Platons, No Additdan
I- I 1 i l; { the “Turabinll " Cut-off Yilve Gear and
the Do l] v 1Pac I. ng, .uHI Lo
JOIN TURNBULL, JUN.,
Consulting Hogineer, 184, Bachanan-street, Glasgoe,

PULFORD'S MAGBNETIC PAINT.

M\hl FACTURED FROM 1ROV,

Roady for the brash in l'.|l|ll, 7 b, u L II sho. pere cwh, —nll

urd,  Tho can fur P ant potowith by I Ry M BN Chmres

\I l. suit II o i'q Ii lidenn l Wi l s My \ \n,
hey and for ull LRON, \\UUII \"iII IU\L \\ IH

A Sampla Can at Dopot, 7 b, yu. @l

77, CANNON SITREET, CITY l'.l b
Hetworn Cannon Street, and Maosion Heouse Stations,
Most suitable for all Garden purposes. HEstablishod 1954,

AR B EBESTLNS

FINf, SPUN YARN AND PLAITED ROPE AS SUPPLIED *
TO THE ADMIRALTY FOR STEAM PACKING,

MILLBOARD, IN SHEETS,

Ov Cut to Shapo for Steam Joints,
AND FOR GAS ENGINES,

Rell's Patent As lﬂlu! Boller and Pipe Covering bor Preventing
e Radiation of Heat,

:n!i of the best guality manufactured by

JOHN BELL,
SOUTHWARK STREET, S.E.

Al Asbestos €

118,

THE GARNKIRK FIRE CLAY CO.

GARNKIRK WORKS, sian CLASGOW,
OFFICE : 243, BUCHANAN STREET, GLASGOW.

Manufacturers of
l“{!’ m:u KS and NLOCKS for th II |i'l Ih al! for Tion Ulant=
", w Illm, |ml1 |, and s poltory, bo tle
Wt u‘ wnd vefluing
il blm:l.l. lucowmutive

axs furnaces, copper, l.l rlp. o
winical Nlulk‘!. f ulu- uvens, hull

Special Bricks made for Siemens' Patent Rege-
nerative Gas Furnace. Registered Trade Mark,
*GARNKIRK.,”

LLOYD HARGREAVES,

GENERAL PATTERN MAERWI,

Maker ol all kinds of SPUR, LEVIL, SKEW and ECCENTRIC
GRARING,
GAQCL, TLANE, HALITAX.

NETHERTON o

"BAR, TEE, ANGLE AND SHOE IRON.

- ——— e miigEa e meie s

BEST

m hich -class SOUTH STAFFORDSHIRE Iron is -paalally maufactut-ed for SMITHING AND ENG]NIERING

purposes b

- MESSRS. N. HINGLEY &
NETHERTON

SONS,

IRON WORKS, NEAR DUDLEY.

AND LONDON, LIVERPOOL AND GLASGOW,
u.so ncmurmruuns or SPECIAL BEST BEST MINING Ann CRANE CHAINS,

CONTRACTORS TO THE

WTEH. illPERiAL, GERMAN, SPANISH, GREEK, BRAZILIAN & CHILIAN GOVERNMENTS.

© Awarded the (}old Medal at Sydney

Exhibition, 1880.
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LEATHER BELTING
JOHN WHITE & SONS,

BINGLEY, YORKSHIRE.

Manufucturers of Main Leather Driving Bands, Superior
Machine Behing, Hard and Soft Roller Hidn, Oak
tanned and green picking Bands, Combing Leathers for
Silk, Wool; Jute, Flax, &c:, and every kind of Mechanical
Leathers.

ATKINSON’S

PATENT

., FEED-WATER HEATER

THE MOST EFFICIENT,
CHEAPEST,

EASIEST TO CLEAN,

NO BACK PRESSURE,
TUBRES SCREWED IN, and
FREE TO EXPAND,

NO GREASE IN DOILER
WATER PURIFIED, and
PUMPED WHILST COLD.
MOST DUKﬁl HLE.

Musteaied C uulhr Particulars
andl Prices apply 1o

JAMES ATKINSON,

Marguis Road, Finsbury Park
A AT ONDON, N,

IRON.

The new Series commenced January 2nd,
1880,

Is an Illustrated Weekly Journal of Science,

Metals and Manufactures in IRON AND
STEEL.

IRON

Was established in 1823 as the * Mechanics’
Magazine.”

IRON

Has, therefore, been established more than
half a century,

e — - - > —

IRON

Is now conducted by PErRrY F. NURSEY,
C.E:

GLASGOW TUIE WO ., '-‘S,

MANUFACTURERS OF

LAP-WELDED  STEEL AND IRON B(
For Marine and Stationary Boilers, Locomotive and .pmm&' n
BRANCH OFFICES:~LONDON:“8, LONDON STREET, FENOHU'HCH

Supply the prmupal Engineers and Shipbuilders on the Clyde, and hweahrgoﬂ'ﬁme ] '_
Locomotive Iron Tubes with Coppe WW' )
R
NEW YORK: 58, HUDSON STREET. -
SAN FRANCISCOi 22 & 24, FREEMDNT BTREKT.

GA.!T IRON PULLEYS.
As shown below or in halves,
made any diametor or width,

2 TAYLOR & UHALLEN

DERWENT FOUNDRY,
BIRMINGHAM.

For each extra 1 inch in width
add 1o per cent. o fullowing prices:

PMummer Plocks, ﬁﬁhbc“!d-nnd balts,
lings, bored, l'uml. keywayed, and h
Collars of wronght iron bwqi,-:.lumad,w llcnl

Bi Illllll;l- Sezns Awp Praces, Tunsen axn Rownn,
iametor n| | 5T0C KIZES, and T'RIL‘: -
inclios 68|10 u|r1||ﬁ TAETIEL AT |t’||1 (8151 6o | Dare,dn i l:hastl:‘llamll.l\l’ “I! Wh‘. ],l )!
I\\r::lll: lllll\]lr g(2] 2| §f ‘i 3.8 4| 4 4‘ 5| 8| sF 6] 6 I‘LUMME HLOCK; ...ﬂt'h 6: !’ ] ﬂ{
' i din “.. f
shillings . J“ SARTREFAR AN 18 6‘“ s 10 i ‘ “
Do, Plain do,.. Fé 1l N'lﬂ]l;| 16 “S‘“l; JH'II 45 15380 Js ‘ ;M'QI’;:]. 'h l‘ 2 mn 1:‘

NEAR VICTORIA STATION,

(RSTABLISHED 1760} & !

JOHN STANIAR & CO.,

Manufaclurers by Steam Power of all Kads of Wire Tor

RICE & FLOUR MILLS, RICE & FLOUR MILL HUHINEHY
Rulfn Treble Strong Wire for
LEAD -AND (,OPPER MINES,

Jigger Bottoms, Cylinder Cavers, woven any width, ra Strong Riddi d Strong
l'er{ora{ed Zino an Co e s

pper.
Shigping Orders Lixeouted with the Greafest .Dc.l}dakk

MANCHESTER WIR
I iEx W&RKS

SRR ESrasn e
ain = =

L
Eaameesan s

Amame
(R

THR 4;104
Steam Cylinder % OB
For the Internal Lubrication of Surface- 1’-‘“
RECEIVED HONOURABLE MENTION PARIS Exm:m'rjau, 1878

Pure Mineral Oils, Greatest Lubricating Power in the Market, and not dewmpml! at Goo

HOME AGENTS:—Messrs. D. Nicolson and Co., 84, Leadenhall Street, London; D, Taylor, L"dpu‘
Piazzas, Liverpool ; J. B. Grier, 29, Waterloo Street, Glasgow. 'l‘ayl ’

SOLYE. MANUFACTURERS,

OIL COMPANY
120, INGRAM_STREET, BLASRON.

and Vﬂﬁ?jdis,

Condensing Marine and Land Engines,

OAKBANK

Mtﬂn

IRON

Is largely circulated on the Continents of
Europe and America, and in the Colonies.

IRON.

The Circulation of this Paper will compare
favourably with that of any other Journal of

ihdﬂl

IRON

Is printed every Thursday eévening, and pub-
lished early on Friday morning,

e ——

IRON.

Communications renpeclin.g Advertisements
Copies or General Business must be Addressed
to the New Offices, 101, Fleet Street, London,
E.C.

il

IRON. % g
Advertisements for this Paper must be sent in
not Later than 6 pm. on Thursday.

JOSEPH WRIG

NEPTUNEFORGE, CHAINANGHDR&ENGINEW,
TIPTON 'rm«"’“

Dunaan.n'v mﬂmndﬁg” IKMEN, FEOM IRON Gt
ﬂ-mu.owurr. MWMD&M i

it B '.. .
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BY BROTHERS,

NGINEERS, BOILER MAKERS, BRIDGE BUILDERS, &

‘Makers of STEAM HYDRAULIC and HAND CRANES,

Fig. 46, see App eby s Handbook of Machinery,—Section 1.

CORNISH BOILERS.
LANCASHIRE BOILERS.
MULTITUBULAR BOILERS,
VERTICAL BOILERS.

M“ @ SHOP TRAVELLERS: Steam and Hand:
':‘gwl o  FOUNDRY CRANES, WHIP CRANES.
'- PILE DRIVERS.
Steam Dredging Machinery.
PUMPING MACHINERY.
Roofs, Girders, Bridges,

AND ALL KINDS OF

WROUGHT TRON WORK.

M!
w “"l

hl il

I Registered Telegraphic Address:
e M/LL WRIGHT, LONDON”

FIG. 52,

i UFﬂG‘ES -+—-—~89 CANNON  STREET, LUNDON E.C.

. WORKS—EAST GREEZNWI(JH, S.E.
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LUBRI

“Polar.” |

Pale Refined " Oils, |
in respect to body from Castor ‘
Adapted to [
1

|

|

|

|

graduated

down to Sperm Oil
every class of Machinery from the
heaviest Shafting to the lightest
Spindle.

MACHINERY,

GATING OI

FOR “ @Iimax. P

CYLINDERS, | v coned ot gt

HEAVY AND LIGHT in respect to_ bady from Castor

down to Rape Oil Esp~clally
adapted for Steam Cylindars and
Valves, Hot Necks, and H-:vy
Bearings. -

LOOMS, SPINDLES, &C.

HESE OILS are warranted free from ACID ani ALKALI, absolutely SAFE aad NON-
GUMMING. They preserve Machinery, keep Journals cool. and clean, and will bo
found cheaper than any other Oil of equal quality. Samples, Q,uot.a.t.ions, eni
further particulars on application to

J. VEITCH-WILSON & COY,

OFFICE ; 5, ST. VINCENT PLACE
WORKS 268, DOBBIE S LOAN

OIL | SUPERSEDED!

NO MORE MESS, NO MORE WASTE,
BLIVEN'S AMERICAN

LUBRICATING CREAM

ENRIVALLED Por Boososy, Evvicincy Axp CLuaxiiness,
For Warine and Stationary Engines,
Mill Shafting, &o. &e.

FXTRACTE FPROM TESTIMONIALS
MW oare very moe b pleased with it,  Apart fro nlh Tar g g
eficcted, it s much ol aner, and takeos lass time and laboor |I an
in rlrnl}h‘l Ih-miu;: Hnnl; Tonta 1 w BB for Cream,
nnnh st gs's lut(
STHOMAS RRASSEY and Ce + Birkrnhe
The testy 'hlﬂt shalr journals in the joinery di [lurlmtnl Wi !Ii ing
m very high spevd, show nmull.n!pr'ﬂnl y faveurable.
CLAIRD BROTHERS, Birkenhoad.”
Tt hax glven un angualified utl l'mll iy, Requires much 1 o
nttention thas oil, and is pe eeloatly
CIAMES lA\ I I)R and Co,, Divkenbead
‘We fiad It ta be the most officient, economical and clean
lnl.u ieant we have hlitherto used."

“ALEX. CRICHTON,
Y Manager Cork 5.8, Company, Liverpo. 1"
"It i the most officie ot hubrleant wo have ever tried
“ 1 H WILSON and Co,, Laverpool

* Wao enclose ardae for one ton, which is the best proof we can give

you of our satisfavtion,
AMES HUMPHRYS,
U Menager Ilnn'nw hipbuilding Company (Limited) "

* Waork b considarably lossened, and 6ot s 70 per cont, i saved.
.lMl 5 Mall -\\
ON Engineer 8.8, ' Albicore, G mnm'l "
Agents manted. Trade mark a Lubricator. e \run- of imitaciom

Sore Aarscy vor GrEAT Burrarw,

3, George’s Dock Gates, Liverpool.

LOSS OF TIME IS LOSS OF MONEY.

ACCIDENTS USE LOSS OF TIME.
Aund moy be provided apainst by a policy of the

RAILWAY PASSENGERS ASSURANCE
COMPANY,

The Oldest and Acecldental Assurance

y.
Ri. Hon. LORD RINNAIRD, Cramstan,

SUBSCRIBED CAPITAL, 1,000,000.
RONUS A!M‘olﬁlnl’l%rﬁi;zbmb (* Fl\’l‘.‘. YEARS'
A fived svim h“dﬂnﬂ by Acesdent, and a Weedly Allowance

he veent of Ingury
ONE mox AND A'HAI.!'
HAS REEN PALID As COMPENSATION,

A to hcuwk the y Stations. t Agonis,
wit y l.D';DON lu.mt ' anaﬂw o

swoan. | GLASGO W

E..D. HINDLEY
BOURTON. DORSET,

VERTICAL AND
HORIZONTAL
STEAM ENGINES,
- SAW BENCHES,
do.

Catalognes, Testimo-
nials, on application to
the above address, or
o Yo the following Agents

LONDON ¢

F. HA i oy
37, Walbrook, ¥.C.

PARIS:

J. RO WHITLEY & CO.
8, Place Vendome,

'%i'Jl!“.‘.\\lﬁ\!\\lﬂ\ﬂl
PATENT DESIDERATUM

FOR SMOKY CHIMNEYS, AND SWEEPING MACHINE.

The Chimney Cap or Ventilator -nnpuaa wlthout 1n Mao 16s,,
e Bw“r ¥ hine, at mwm

A Model of (Le Apparatus, and a full-sized Machine fitted complet Ther
Lﬂr particulars as to price, :nuiu, &e., ub‘:hln:'d sppunﬂnw to Mu-,‘

WILLIANM ROBN. . )
2 CRANE COURT, FLEET STREET, E.O?
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an, . ANGUS & c

MECHAN ICAL

NEWCASTLE-ON-TYNE |

AND GENERAL

LIVERPOOL..

EDWIN LUMBY AND SON,

WEST GROVE WORKS, HALIFAX
Patontoes and Maoufacturers of Wreought Welded Boilers.
FIRE AND BURGLAR PROOF SAFES

GOLD MEDAL, PARIS, 1878: SILVER MEDAL, PARIS, 1878,
THE ONLY GOLD MEDAL AT ANY INTEIIHITIUHII. EXHIBITION FOR WELDED BOILERS.

SPECIALTIES IN BOILERS.

&c

S LRI p -4  G0LD MEDAL EXCEL-
SERERE-Bo0) e 8 IyvivemE™
3 e, o) - :
FIREPROOF DOOR3, & = =  TRENTHAM CORNISH.
For ordinary and = «  CRUCIFORM,
special risks. G & WITLEY CUURT.
| '
s ol = QUEEN'S.
JOXRS, o ROYAL ALBERT.
i O  VULCAN.
DESP, 8, 2 L
M BOXES, w TERMINAL END,
PAPER m’ And others of acknowivdged
meri,
JEWEL BOXES, BANGE BOILERS,
i o BIVETTED BOILERS,

e COPPER BOILERS,
e
. Elevation.\ Verticali8team Boiler.
GOODS SUPPLIED THROUGH THE TRADE.

URIAH NICHOLS, ENGINEER,
DUNCAN S REET.: OLDFIELD: ROAD,

PERSEVERANCE IRONWORKS,
(Removed from Back Quay Sireet).

MANCHESTER.

) wumucrunn or
PATENT VERTICAL, MULTITUBULAR,

AND
CROSS-TUBE BOILERS,
With or without Engines combined.

CRABS,
BRICKMAKING MACHINES,
HORIZONTAL AND VERTICAL

g mm ENGINEB
TS S G Soiher Hd-por. TRACTION ENGINES,

STEAM & HAND CRANES,

PILE DRIVERS, ap b
PUMPS,
EARTH BORING _
mc;mms EsTADLISHED 1830,
A B FLEMING AND CO., LIMITED,
CELEBRATED
LUBRICATING OILS

zﬂa:{wyc, Steamships, Engmes of all Classes, Looms, and 8pindles.
SPEQIAL OILS FOR IRON WORKS AND COLLIERIES.

‘Ueih
Samples and Prices on Application,

46 QUEEN VICTORIA STREET, LONDON, E.C.

o w&.‘ts 'CAROLINE PABK. EDINBURGH

.

TUCK'S PATENT PACKING FOR

STEAM ENGINES, &c,
INDIARUBBER VALVES, &k¢., &¢.

'I‘lTL'K & Co, (Limited) beg to call

attention to the annexed ** Trado
Mark," which appears upon oach length
of TUCK'S PATENT PACKING, as
also  upon thelr INDIARUBRER

VALVES, SHEETS, DUFFERS,
HOSE TUBING, BANDING, &c,
TUCK & CO, LIMITED.

LONDON ; 116, C:\\IHUN STREET, E.C.
Liverroon: 42, CHAPEL 5T, Works: LAMBETH.

Beslin : H. w., Pablishing Office of

Lindenstr,, No. 8o,
¢ Clasor'’s Annalen fiir Goworbi und Hauwesen,"

GENERAL PATENT AGENCY for Germany und all othor
Countries,

Relerences (among others) i—Hochumer Verein flre lierubau und
Gin 'shts lT Wabrie -lliﬂ' Nochum, Westphalia
A. Bonsig, Eoginvering .lllr] l"ulm'lllr)lI Works, Beulin.

GAUNTLETT'S
Patent Pyrometer or Heat Gauge. -

Recent improvements have rendered this Gauge extremely sensitive
and durable. It is now mado to rogister to 1500 deg, Fahrénhelt,
Itis ||h ed to Ovens !l ulml Btoves, Doller Fluu Heated Ailr,
Hot Liguid Steam, G jasos Testimonials on application,

W H BIUNTLETT Middlesborough-on-1oees,

RANSOMES, "SIMS AND HEAD,

ORWELL WORKS, IPSWICH, ENGLAND,
ENGINEERS AND MANUFACTURERS OF THE BEST

AGRICULTURAL MACHINERY,

ADAPTRD
FOR ALL COUNTRIES, CROPS AND SOILS,
INCLUDING
PORTABLE STEAM ENGINES
EXPANSION ENGINES,
BTRAW-BURNING ENGINES,
ETEAM THRESHING MACHINES,
CORN BOCREENS AND WINNOWERS,
BINGLE FURROW PLOUGHS,
DOUBLE FURROW PLOUGHS,
FOREIGN & OOLONIAL PLOUGHS,
HORSE RAKES AND HAYMAKERS.

ILLUSTRATED CATALOGUEs FREE BY FPOST ON
APPLICATION,

oy GRACECHURCH STREET,

London Office

WIRE ROPES.
JOHN AND EDWIN WRIGHT,

PATRNTRRS, m EstanLisuen, 1770

Manufacturers of every description
OF IMPROVED

PATENT ROUND AND FLAT WIRE ROPES,

UNIVERSE WORKS, MILLWALL, POPLAR, LONDON.
l‘ﬂ\ERb!f. WOKRKS, GAKRISON STREET, BIRMING-

HA
Cll‘l’ OFFICE~y, LEADENWALL STREET, E.C.
A:d!: communications should be forwarded to the Birmingham
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THE SILICATE PAINT COM‘

(Proprietors, . d. B. ORR & CO.), /&

MANUFACTURERS OF :

NON-POISONOUS PRINTS FOR ALL PURPOSES

INCLUDING

“ CHARLTON 'WHITE,”

A Complete Substitute for all White Pigments Hitherto in Use, =

SILICATE OIL PAINT and GHARLTON
ENAMEL PAINT, : _.i

UNEQUALLED AS PRESERVATIVES OF

EXPOSED IRONWORK OF EVERY DESCRIPTION,

AND EXTENSIVELY USED AT HOME AND ABROAD ON

Girders, Bridges, Iron Ships,; Railway and Mining Plant, &o.,,: &c.

QUALITY GUARANTEED. 5 CWT. CARRIAGE FREE. | “’«?»f**

Marine Paints, Varnishes, Japans, Oil and all Painting Requlslteq.
FULL PARTICULARS ON APPLICATION TO THE OFFICES OF THE COMPANY,

LONDON, LIVERPOOL, AND GLAs'Gow
Chtef Office_and Works, CHA__RL TON, LONDON, SE s

'lhll‘mdin;lhuyﬁw wckly O':’:p?ﬂﬂ‘::‘:‘l‘ the Great Adver- R SOHOLE 'E D,

S‘O e LATEST PATENT BRICKMAKING MAOHINE 4

Published overy Motning.—Pricerd,

CARDIFF TIMES AND SOUTH
WALES WEEKLY NEWS

7a Colomnn, Published enry l"ndw Morning (Bocond Edition
ron Saturday Morsiug)~Frice 3d

The SOUTH WALKS DALY NEWS s one of the Largest
Daily Papors in Wales and thoe West of England, 1t has a very
large and constantly lncreasing  clrodlition, wnd is dislr\huted
lhmu!hmu n.u unsaplly axtensive area, which ‘comprises:—Glamor

rih brokeshive, L-ml
unmhim lh conshire, Rad Inorshire, Forest of Dean, Bristol
Glawcester, Ilmnl d, and the West of land, T ﬁ{)lilli
WALES DAII Nlci\r'\:itrulnmin overy Town Aud Village of
this immenso |luhll and It is unsurpassed as
tislnghMediim- pnmrulart;fl i gommunicating with the Commerr
clal, Mining, Manulacturing, Shipping, and Agticuibural sections of
Ibormnluml.r

The CARDIFF TIMES & hOUIIl WALES WEEKLY NEWS
as for vrr pwonty yoary boen the recognised head of the Wooky
ress of Wales, 11 consists of seventy. two lonj columns, and is onp
of the Largust Nows-Sheots in the tngdcm It has a \mly large |, = [l

and contimally Incredsing ci s thirg n;g s gl
out the same sutensive district as the wulb ales ‘ll.\llr Nows, = s e
Proprietors: D, DUNCAN AND SON ———

Chiel Officos : Cannirs,

PATENT AGENT.

& General Adver-

Patents ~Mr. J. C. Mewburn, Patent A8 o ‘call the attention of all Colliery Owners in particular to his PATENT SEMUDRY nmcx»l!
Agent  and (.wnulllu En-gineor, Patonts obtained at 'h‘riei: 'by his I.IEMl nuclamonr from the refuse that is taken from
Home and Abroad. Designs and Trade Marks Regis r Bpoci- 3 ﬂﬂﬁj {nnd uu u;mu of valuable land umlnu il
fications and I)llclal.muu repared, = Oplnions givon on cases | O ‘atont Brick- GE‘M"’! m“ml from the pit hill,
H k, giving full information as to the coms | *0° h"“‘& l'nqulr.d to make 1&000 Pm
of hmm &e., poat free, 2 mon ing, each 61. par dar P Nl .
Oflive lor Patents, 169, Floel Street, Loadon, Ithan [

3 bl){ i:l.lng u% brlckl l'l::u machine, lml pl ic mg l'hl:m in Iu,rm mdy for Ih.
o, per d ly

w0009 ﬂﬂ
ko '-._-
goeoo oo |

1 boy greasing, s, Jnrda;r et bon
1 engine man, 58, o
1 man wheoling hx:h from machino o kily, 46 od. pu' ¢

Total cost of mal lx‘w 8&*”“

(SETTING AND BURNING SAME PRICE AS MD lqu BRICKS.)
N.H.—~Where the matorial can be used-as it comes from the pit, l.lw cost will be reduced in d

As the above Machi ed ®
i \:s::‘l“th::ddmﬁ:it.kg:nﬂku J.Mlnpi for the using up bind, &c., it will b- l.o:gl uimhp ﬂl]l Cdmw
The Machines can be seon in Operation al the Works of the Sole Majeh and

PATENT BRICK MACHINE WORKS, NEAR VIADUCT, BURLEY m;, snmt, ﬂ m

'DAVIS & PRIMROSE,
ETNA moxwonxs

BANGOR ROAD,
LEITH NB

STEAM HAMMERS, PUNCHING AND | *H5oel™  wma
CHINES

]
f..:a..m 5 ,."35.3
. TURY

PR

SHEARING MA : , WILLIAM "THOMSON AND '
SHIPBUILDERS' ud BOILERMAKERS S et mc PARK, GF GO - B
TOOLS. Whlcsle Agent i Loados, Ai ' .':a’.- 'erm.tw

SR 1Y B S £



IRON.

WRIGHT AND (0., LIMITED

Heptune  Forge, @n;]mz and Hoiler Works,

TIPTON, - STAFFORDSHIRE.

And at 147, QUEEN VICTORIA STRERT, LONDON, EC,
Sole Makers of Berryman's Improved Patent

UNIVERSAL  EXPANDING  BRASS
TUBULAR HEATER

AS APPLIED TO HIGH-FRESSURE, CONDENHPN{} AND

COMPOTITTND BENCGINES
LAND AND MARINE.

)
L The great success which bas stiended the introduction of these Celebrated Iieators to High
i 1 mamm’im lod to thelr belug applied ta Condensing Enginos also, and s Intorheaters for Com.
] pound Englnes—Stationary and Marine ; and from actual experience J. W, and Co, have now
; roliabls information as to the precise amount of Savieg in Boiler Mnndllt\t i d C val which can bﬂ
realised by the junlul.uua use of Exhaust stoam from Iligh Pressure, C ing or C

Engines with these justly

CELEBRATED BERRYMAN HEATERS.

The Interheater shown in the above skotch is fixed at any conveniant distance from the Cylindees
in or outside the Engine-room. The Exhaust steam from the High Pressure Cylinder is pas
through the insids of the Solid-drawn Bent Brass Tubes in the Interheator, and thence into the
Steam l'. host of the Low Pressure Cylinders.

N.B.~The application of these Hoaters to Compound Engines lll’a’dr incroases the effective
power, especially wgwu Engines are under thele work, and they can be added to any existing planot.

.'. : ” AS INTERHEATERS & FEEDWATER HEATERS,
R - : 3 65 ARE NOW IN USE IN GREAT BRITAIN AND IRELAND BFFECTING VKRY(}RE&I
SAVING. II..LU‘:IR;\IED PRICES AND il"HllMUh-l\ln‘s nnppllutlnntu the Works,

GA.LVANISED IRON ROOFS AND BUILDINGS

. The system adopted by ¥, F v the construction secures great
==~ M:and Co,,in the Construc- 1 ancz‘s strength “and  durability, *

tion of their Gralyanised Coy- A [ : together with protection
rugated Iron Buildings com- 07’10??’ against fire.  Illustrated
blnesmany advantages which Catalogues and Estimates
no other form of building and CO- 9  sent on application when ll" “|| Mg I'I Illl‘
; can offer. At a minimum LIMITED. Purchasers  should supply

— Ry S cost they provide every re- ESTABLISHED OVER full particulars of require-

- quired accommodation, while THIRTY YEARS. ments. Open Shad for Covering Largn Areas,
m m PRINCIPALS, GIRDERS, AND  GEN EEAL WROUGHT IRON WORK.

WEN RY POOLEY AN D SON. L’:ﬁf““’-‘i’i’”“ﬁ‘i"““”.. ::zz

lil
|

HHHHH]

m: {xﬁ;‘;) :: . :: 1”7 ' PRIZE ME D ALS, f{?:::luﬂer u-r;d Lr::r.rpmu’ ... ::}?:}
Nqﬂo( | ..3, e : i i : Manchester  (Gold) IB';s
Trieste o . 1871 (Society jfor Frometing
m . ::;: Aysr::;:ﬂ ffdmm . 1876
B Ao e Tpssoy .40
oyal Manchester Liverpool
i mm ﬁr It Rz:fl North L:nmLsMn’T,. .18 78
PO0LEY'S PATENT Sole Makers oEgIT
TTLIIN - : POOLEY'S PAT
B!LR-H:“:B&TI!G Patentees and Sole Makers of ' TMA.YE
' GHBRIDGES
e POOLEY'S™ WEIGHING MACHINES, | waom:
T NPT R For all Commercial, Manufactuving, Railway and Mining Ilm. ;
WEIGHING MACHINES ADAPTED T0 THE ity Sfengpr Ayl 0oL Improvadm}.ndmatora
| o e WORKS —ALBION FOUNDRY, LN BILLY FAIRPLAY

41, Hope Street, G

e, SR i 'Plﬁhrnlndﬂ I Fenuel Stroet. MANCHESTEL.
wirt m m EWCASTLE ONCTYNE Siddals Road, DERBY, MHINES_

 —LEGRAND’S PATEN'TT— COMPLETE IN TWO PARTS, From £260 per Wile
I!B TO FIT ANY I!AII., BI&PEIS!HE VIITH SPIKES Alllmll.l. mu PIECES.

OVER 1000 N
MILES OF LINE T PN\™ dureineeanne o BRICKYARDS

. _ ARE NOW o N7 - . },. e
- — e g AID WITH THESE " R

o ST AV SLEEPERS. ,

n'rs SI'-IAVI ‘BROTHERS BlRMINGHAM

APPI-IG&TION ,, TO SAVE TIME, PLEASE GIVE GMJGE. WEIGHT OF ,RAIL AND KIND OF TRAFFIC




A

JAS, I:)UNNAGHIE,
2, West Mt Street, Glasgow,

Cowrnacion 10 Hun A SIETY'S GoOVRRRUENT,
L 1 : I, .’lil A
o (rkin s 1ho eand vecommended by Dr.
ahsenico aud mn::pm
$*Hack Wik B the Trade Mark,
W
Tuave "“-* ““"D Mank
By enmnt

Q‘mmm:ﬂ:mhm &c., on

SNWN wm. ANgew, ummm. Leith,

'“t s, Mm aml Co,

Ciwn ‘Wharf, Victoria

heaﬁ Klrk Price and
All-ll'ltiﬁ

. ulcmrmﬁ, T%E RERS

nrtnerﬂhlps — Gent!emen

. ) desivous of enter)
R R

Hllllﬂ‘ol}i bona file mhl‘hllrnmluo'pln to admit

bnts Hone Peen . G K
Bavare,
Enﬁ,rmecrmg Firms of Good
"WTE, to admit partnors, rr
lulnm of nll mﬂﬂllu. are roquested 1
with the undersigned, who bm
mnnmu elium for sweh— WhraTLEy

Kink, Puren uum{iawl.n. _Albert  Square,
Manchester.

RIVER THAMES,
TO FORBION GOVERNMENTS, SHIP.
RUILDERS ANDIRON MANUPACTURERS,

To be let or sold (together

or separaiolyl, the very extensive promises
knewn as the MILLWALL IRONWORKS and
SHIPRUILDING YAKDS situated at Millwall,
on the North Bank of the Thames, four miles below
Mridge, and opposite to Meusrs, Penn's
Eoginpering Works at Deptiord
Tha Tronworks consist of Amnr-g.lut-. Ship-
plate, and Meschont Tron Bolling Mills, having an_
estimated m&iv for manulagiming woekly i—
oo Tons lnp!-(n {the largest sizes that are

Mu l‘u-n and Ship.plates,
:p it '.l-l‘mhl! Hars and Angles,
50 Forgings, Crard ®halts, Stoen Dosts, ke,
wm all the uncesaary machinory iu-,‘ahhin
NMMﬂkﬂo‘M&cimnwkhdl M8,
 Northutmberland, " several foroign war ships,
lpdthiomnhrr of meschant vessels, togethor
‘with that for the Cresstadt Fort and Circular Tron
at and elspwhere, was prepared.

20 ft., and an inlend Baptl of above soo fi,

capabilitles may bo Judged by the fact
that the **Great Kastorn " steamship, and u largn
aumber of vesscls for the Indian and Foreign

R were buiilt here.

The of the works tover an area of sbout
nm:ﬂhﬁn comn unication with the
¥ 1

m u - .
n-mumwmnmmu.m' ’

Private

hlhuud

g

ing yards have a viver frontagoof |

and of Messrs, Fn er,

Sans and Co,, i1, Billiter Bquare, ‘Im an, K,

Note,—The extonsive Premises tobe Sold, Held

from the Marquiv of Bute for an unespired term of
abwtumqlvaloul t.

orsey,

BOARD OF PURLIC éVOltK,S. IRELAND,
TO ENGINEERS and CONTRACTORS,

Sealed Tenders  will
veceived on of Before WEDNESDAY, the
oth inetan iur tlm CONSTRUCTION nnd

)tc:‘nol? CES ll x.l lalon wd

Mealick N, and of an

Accosimonxrlon mum;n At the latter
place, the

ho Plans nd seification can be saen al thh
Office, whore also

-ul lhu uoelr. ol'ﬂl'!l-

uy.a.e.mmnm

kl\d er mackinery and plant,

tlmgrlph Coplu of the
Plans, printed Copies of the Spociii
o ot el S S8
1 L)
l'l‘n.rd "ﬁ :ol bo"bo,:‘ﬁ 10 accopt the lm-

an 'Itmler
S ke R xra:.:: =SS

N LT T

E?ii

runumalek. v
AR a':m.&'.am
ENGINEERS AND OTHERS,
'I‘his Orporatm:t_n_be:
- of uoult ENDERS ia :




Mﬂtﬂ! TWeeklp 3ounuil nf Scienee, Metals, and Manulactures in
IRON AND STEEL.

e T
HED IN THE YEA.R* 1828 A4S “THE MECHANICS® MAGAZINE

(ONDUC'I‘LI) BY I’I?R'RY I' NUR%FY (‘I‘

BIRMINGHAM
PATENT TUBE COMPANY.

FMETHWICK THBE WOWRKE, Near RINMIKGHAM,
London Office—77, Cannon Street, K.C,

LAP-WELDRD, IRI‘)N. STEEL,
5 HOMO METAT,
l!lh\SS t CD!'I‘ER llDlLER. Il‘lil('h LT N

MAISON FONDEE EN 1844,
CALEDONIAN TUBE COMPANY,

COATBRIDGE, PRES GLABGOW,
: FAERICANTS DE
TUBES EN FER A RECOUVREMENT BREVETES
POUR

CHAUDIERES MARINES, oe LOCOMOTIVES, &e.

Cm arrangements spériaux a
@'ﬂ&h En touts &uun w“r
des, et de faire i hte

!m.tu m)&:unh mumr( "

nlle 'MARSTON MIB SHIHPE
!‘0&62 DE LA PERSEVERANCE
(Perseverance Tronworks)

M.M. & Co.

nelerie droits ou conlques :
l-'n blllll u#l !uri beet, pour forn Ilql'hi'l"tl
les gn fer pour tous los emplois,

J. VEITCH WILSOX AND C0'8
mnm I.IJBIIIBATIHB OILS.

WCLIMAX OILS,
ﬂmblwa ?ﬂh:lowy. Safety, and Economy. .

iy Bamples, pﬂcu.-l. an ‘furﬂter particulars, on
n

Offien: s, KT, VINCENT PLACE,
Wmh ‘a3, DORBIE'S LOAN 1} GrasGow.

S]:‘rmﬁm Hill, Birmingham,
ANI) COPI’ER ROLLING .
MILLS. AND CUPPER WIRE

TLLS.
RASS AND OOPPER 1.OCOMOTIVE MA
RINE, AND GAS TURE uu.w CART=

PENDLETON, MANCHESTEReAwdt  aniy
e Blatgue de fubrique dépoate

EBGHEH‘GHS BAS KII.N

As described in Irxown, April 16th ; the
only succesaful Gas Kiln for burhing goods
of a delicate eolour, facing bricks, fire bricks,
pottery nud china, &c., at a great saving in
fuel, For parliculurs, apply Lo

HERMANN WEDEKIND,

158, FENCHURCH 5T, LONDON, E.C,
JO SPENCER AND SONS,
NEWBURN STEEL WORKS, NEWCASTLE-ON-TYNE,
SPRINGE, BUFFERS, STEEL CASTINGS,
FORGINGS, TQOL STEEL, FILES, SPRING
STERL, -.nnul: 8 STEKL, ulumu«.mm

IHDIIRUBBEH HIIUHGTUHES

NORTH BEITISH RUBBER COMPANY

(LIMITED), OF EDINBURGH,

Ave oxtennive and bopa-fide Manufacturers of
Indiarubber Furnishings for

I‘EXTILE MANUFACTURERS, C IiFhII("AI
ANUFACTURERS, ENGINELKS, CON.

'] RACTORS, DYERﬂ PA PLR MAKI{K.‘\
MILLERS, for STRAMSHIPS,
RAILWAYS, CU[ l llik'[l"\ IKOQ \N)I{K\
and s AGRICULTURAL  PURPOSES,

Wasshousos,—London t 4, CANNON STREEP,
Manchesters 6, CHARLOTTE STREET,
Gluqnw : pgelnwald Stroet.

STEEL CONVERTERS AND KEFINERS,
Solo proprictors and manufacturers of

GUY'S 'INVINCIBLE," 'RELIABLE, &
"MINING ' TOOL STEEL,

Steel Forgings and Castings of every welght and
Sections
The unaqruallﬂﬁ excellence and n.m!rvmlms; uni-
formity of these famous Brands secure an inmen
economy in the workshop and the mine,
< Inventors and Sole Makors of the

IMPERIAL" METAL.
An ecopomigal and efficient substitute for ardinary
byass dnd gun metal, being mch more durable and
choaper than these matorials,

GUY'S-" TRUE" BOILEHS(}ELHEﬂNEH& FUEL

ECONOMI

For l'r'rnmrlrlﬁ’jl and preventing lncrastations in land
and marine bollers, Tt provents oxidation, secures
a material saving in fuel; and doubles the life of the
joiler,
Chinl Offices *
1, CLOAK 'LANK, CANNON STREET,
LONDON, E.C.

BOLLED MALLEABLE IRON JOISTS AND GIRDERS.

HENDERSON AND GLASS,

| IRON MERCHANTS, LIVERPOOL,
i Bm always on hand a large Stock of ROLLED
) mmmmmmsonn sizes up

to 20 Inches deepand
:g rat Engineers, Boiler

Bulb Iron, Angles,
Sheets, Rods, M Iron and

. MMM. on application.
"lmnss m lmmu. u. m 22, VULOAN  STREET.

i - b/ AR _T Prick MXP!I’.NC]"‘- ‘
I ONDON I‘R]DAY JUNF 18 1880. | Regintarod n'-;N(:{v!:#:‘;:Er Tor ‘T ransmission

B. & . MASSEY, MANCHESTER,

VATENT

. STEAM HAMMERS,
Rocoived the oney  Prize Medal, Paria, 1878,
More than 2,000 made,

HASSE'S PATENT
POWER HAMMERS,

The Lest Frictlon Hammer modi,

- e s

Wales aml Weit of Eaglagd.
Tho Leading ally anid Woekly Neo nayerl and
llu Great Advortisiug M

S()U'm WALES DAILY

NEWS, Published every Mornivg,—Priggad

Bl

ARDIFF TIMES 'AND
SOUTH WALES WEFKLY NEWS.

s Columns,  Published overy Friday Marning
Huulul Ldition op Saturday Morning).—Price ad.

The BOUTH WALES DAILY NEWS is one
of the Lafgest Dally Papars in Wales and the West
of Eaghnd. It has o very large and constanly
increasing o ireulation, and vwdistribated thranghout
an unsaally extensive aran, which comprisesi—
Glamorganshire, \|om|u-nl'l shire, Carmarthon-
shitre, Pembrobesbire, CarMuanalion, Rroconabire,

_G;Miu' e H. l“aIISTus HUY llD’ WHPA’Y Radnorshive, Fofest of * [9ean, Bristol, Gloucester,
r“m"" ‘ml age ou fer ow en acier, Gévetumetit ' Contrach 151 | ! Heweford, and the Westygf England, Ihe SOUTH
l ou A charnibre; ctors aud Kledallisis, WALES DATLY NEWS circulates in every Town

and Village of thls immieosedistrict, and it bs un-
surpassed ad a Genergl Advertining Madiam -~ pafs®
ticulaely Do sommunicating with the Commercial
Mining, Manufactuting, Shipping, sod Al‘r{wllml‘
s tions of the community, -

Ve CARDIFE TIMES & SOUTH WALES
WEEKLY NEWS has fongver twenty yoars been
goisod hoad of the Weeky Pross of Wales,

the
It consists of sevantydwo lmlg olumnd and is one
of the Largost Nows-Sheats in the Kﬂ!x&um Tt bas
a very largs and continually increasing clreulation,
and v publishod thepughout the samo ostendivo
distelit as tho South Wales Daily News,
Proprietors : T). DUNCAN AND SONS,
Chief Officos : CARDIFY,

= . ]

“ N/ achinery Market.”—A.

Monthly Huslness Journal, Eveéry-
ane using Machinery, solling Mechinery, buying
Machinery, or inteested In Machinery in any way
thould seo * The Mackingry. Markst,"  Slogle
copy post free, 61, Pubtishers pml Propristors—
James ‘_\Aunall. Son., and  Co.,  Dadlington
[England).

RIDGE METAL M w”“;‘;‘k"’h‘l‘r 1 Eﬂlpﬂd;“iﬂl ;gﬂklﬂ:u‘:!hﬁé_‘n:lli“?mki
Ao . " . sle
'GLYDO'N. ﬁﬂomm AN GLYDON. Full éucr'i:l.iw price Liste :m nppfi::n!lnn. I eroy’s I mproved Patent

Non-condocting  Composition for  Coatin 2'
Noflers, Stonm Pipos, and other  highlyheate
siitfnoes, Superion Lo Feltor any other composition,
for mmmgr,durahilily,- Thosivenns, aml ectives
ness;,  Prevents the radiation of haat, saves
Increases the power of steam, and keaps the stokes
hole and engineeroam caol. Tt will at onee show a
loak, and cannot cateh fire, Used all over the w

¥. Lunoy and<Co., Sole Manuficturors, va Gr:&
Steeat, Philpot Stypet; Qmmereial R N&- 3 A
Griffith Biroot, Lower Hrougitan, Manchoster.

————————— e ————

.PATENT AGENT,

atents.~Mr, J. C. Mewburn,
Paten it amd Connsulii i t
obtained a5 Home and A "':; ‘:‘1;:«!:: :’:::'l';'i'_
mpmd lnimlﬁlwn :: tn:n‘ Iubnlh::d A
ndbook, givieg full information as to tluuﬂ.tl
of Patenis, fc,, post fron
Uﬂcn for Pllmm, lbf.l. Flaot Street, Londoff,




Jﬂ —
D, L. SELKIRK'S
BOILER TUBE BEADER.

" Sosimple and
it in 'operation ; in
cuntinm uctf
unequalled,

For further Particulars and Prices, apply to
D. L. SELKIRK,
CONSULTING MARINE ENGINEER AND SURVEYOR,
g, LONDON STREET, LONDON, E.C,

HEPBURN AND GALE,

’ TANNERS,
LONG LANE SOUTHWARK, LONDON

MANUFACTURERAE OF WILR-BEWN AND OTHER

Leather Machine Bands.

LEATHER HOSE PIPES
Cups and Hydraullc .l.mltlmr) Propared Hide Laces, Birap Butis,
Sole Illlll-l, po Butts.

Their ‘Waterproof Leather for Pump Buckets re-
tains its shape, and remains perfectly solid “in water, It is
in general use in Mines and  Collierios, affl may be had of
all Dealers in Leather, Each Butt bears the following

stamp,

KENDALL AND GEN

pa/ VICTORIA ‘WORKS, SPRINGFIELD, SALFORD

Applicaticns for Axouu for this uu-M and economical upgimlu will l.m
advertised if desired. Agents for London and distreict, T, Pranw, 4, Quaen

Prize Medals for 1851, 1855, and 1862. Gothenburg,

J. B. TREASURE and CO.

INVENTORS OF THR IMFROVED

FIRE-POLISHED BAUGE GLASSES

1;‘

rF

FOR

" ' 0 il "ﬁm ], A BT Illilllllllltlll'lm ll Ii
High-Pressure Steam Boilers, MANUFACTURER OF EVE

o £ Tf\'\IDARDS nO'l/\,._t
8, VAUXHALL ROAD, | 125, ISLINGTON ST, 5

LIVERPOOL. -
DEST FOUNDRY COKE, M EDAL P I
Poaw's Wﬂ'l u:“'h.::] ‘1 {v-- ; 3ba, per ton, deliversd. T H E H A N C o c K
st e ve” | INSPIRATOR.
WHITTLE & SON'S NEW COMBINED

PATENT GAS-0IL LAMP, [PUMP AND INJECTOR

For Lighting Towns, Railway Stations, Ironworks,

M oLr

s ik s
w:{,’:ﬂ{'"” A &L."f_"""’g” Eclipses all other appliances hitherto intro-
e duced for feeding Steam Boilers.

It gives & clear and Traction and Portable Engines are not per-

The Burner vapourises
vy befantlight | foct without them. It litts its water 25 feet with

the Ol1; converting

it into Gas, without
Ata cosbof loss than ono smoke or small, and | & lOW steam pressure, and puts it directly into
ariing pe¢tioum, s in uae by the Boiler, No adjustment necessary for vary= i

oving o light fully

oqual to coal-gas, several  Raillway in steam-pressures.

Companies, nvaluable on board large Steamers, Steam

Ve, ';"?" : fron and Launches, Tug Boats, &c,
Gas Ol wilt o No sudden olt, nor the rolling and itchi
burn sbout 45 bows, Yod" | of & vessel, stop its action, As :)11 otl;‘
smicy ' Colliecies, e, ob‘)octioaable features in the ordinary form of
Mo Wick | a0 fn e counuy | Injectors are hereby overcome, itis an econo- |
f,‘,':;“g 2o Trim- - _'_‘:_'“" mical combination at once sunpla, and of guar~
ummmh‘"uw | B a ah boin, | A0 efficiency, R S
Lm:.;hhu o~ dom
for Yo Hals, Fuil Parttcula.rs and Price m&. alnt nn
Tesek | plication to the ‘p- ¢

s | HANCOCK ms I
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T,

: Il the result of 30 years’ exp In of this class,” By its acti
douxm mnd on de!iwry from the mnm‘d tllbln tfe hric]r.w are again ’;::-:v:rcn:ﬁl;
in the kiln

for
ﬁwd t:a b-fpxuue mado and pruund. brick. % y making, and
MANUFACTURED BY

" BRADLEY AND CRAVEN.

waSTGATE COMMON FOUNDRY, WAKEFIELD.
mmn-ﬁmxmvxmd TILE-MAKING MACHINERY, CLAY MILLS,
: ~ STEAM ENGINES and MINING MACHINERY.
SQLIMM H CHAMBERLAIN’ BRICK WORKS, BARNSLEY.

“O_OMER” PRESS.

Over 6000 Sold.

SPECIAI.LY DESIGNED PRESSES
FOR

SEED, NUT, & FISH OILS
LARD, TALLOW, TANK
REFUSE, CIDER, WINE,
&e., &e,

p————

Also BALING PRESSES for
Wool, Cloth, Tobacco,

Hides, Rags, Esparto,
7

ESTIMATES FURNISHED
FOR

m lT !me SEED OIL PLANT.

Jm ﬂ- HW & G0y 16, uu: vlcrom STREET, LONDON

o e L H BATEMAN & CO.,
v Eas

W ~Greenmch London, S.E.,
) at BIRMI -GHM! and MANCHESTER.
*Mw EMERY WHEEL MAKERS. -

_ SCALE 1N, To Foor . Cycloga l'l;ﬁnt B?Sr%?;
for hand or
Sentinel 'Va.lvas

Lock-up Bafety Valves
) Wator peaugest,y Fusibls

Hm B?&aﬂn&n

R. 8, NEWALL & Co,
SOLE PATENTEERS OF UNTWISTED FV!RB ROrE
Beg to call attention to thei mado
Ropes, for (.a{l. o Rﬂl:n;“p:g%rm al}o'?lgr.cngm uide
opes, Sux oan Brul;nu "o,
nﬁ; rigwing supplicd and {:gd by experienced workmen to order,

mdo exprosly for ¢ Ropm, P 5 ditvo.
" E!: mfui. I.tgrlﬁnln; l';‘m::l“lem Pl;:ll i
mmrrmn toshend-ons’ m
LoNDON v0is 1o 130, Strand,
Grasoow " ﬁﬂ Andorston .
Livenroot, vernne 36y Waterl:

_l,b, 5% 58 SHADWELL, LONDUN, E,
Manufacturers of

LG HER MACHINE
ANDS.

Enntuss Hawnos for

TiA LuATnew
Bririno Axe
Leathor Dolivery
and Suciion Moss, %
Fire Engines and Ships vt §
Pumps and Hydraulic Leathar,

MILL BAND & HOSE PI1rR BUTTS.

Indiarusuer Sivew, ST,

Portable Engines,

BLOWING FANS,

FOR CUPOLAS OR SMITHS' WORK.

These Fans are strong, well made, and require the
least power to give any reqmred blast,

CENTRIFUGAL PUMPS.
VORTEX TURBINES,

The best means of utilising water-power,

STEAM ENGINES, CORN MILL MACHINERY,

Illustrated price lists on application.

WILLIAMSON  BROTHERS,

CANAL IRONWORKS,
KENDAT,

Martm and Son, Engineers, Irorn
Brass, and Maticablo Iron Foundors, Vino Street, Yark Road
Lambeth.

Horizgontal Fnlmmﬁlmhﬂ,
Blucks, Coupling ing, Copyin
Fly, Spur, | si Cono, apd  Dram
ings, Axle Hozes, Frasses, i
Latlie Carriers, Serew Stocks &l

Duellling Machines, Silent Fans,
an "slanwm‘i'mnn Band
heely, Points, Curves, Cross.
ul Castings, Malleablo Irow
Bpanners,

IOREPH GILLOTT’S
STEEL PENS,

e £ S
. 2@ by all Deaiers throughout the World,

' FOR THE W H D

ICOFFIN FUPN!TI l E
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'MOORE & MANBY. Yy »mmmm;eaz.

DUDLEY.

Lownown Oprices

mLLgTrtlt §Q. FENCHURCH SI, CE

Contractors aud e
0. Her Ceiencil of
Magesty's State
Geovwerupnnd for India.
BAXON

All Dy ||I tions of Manulactured Tron of best qualities,
viz,, Bars, Hopps, Sheety, Builer and  Ship- -plates, Angle,
ln‘, Bulb, and Beam Iron, Nail Rods, Fencing and Tele-
t.tph Wire, Ralls and Railway Malterials of all kinds,
Yig-iron, Tin: -plates, &c., &c., &e.

S. B. WHITFIELD.

Manufucturer of

Metu.l]ic Bedsteads, Cots, Chairs, &o.,

GLADSTONE WORKS,
WATERY

LANE, BIRMINGHAM,

TUCK'S PATENT PACKING FOR

STEAM ENGINES, &c,
INDIARUBBER VALVES, &, &re.

'I'l.'('K & Co. {(Limited) bog to cal
attention Lo the annexed * Trade
Mark," which appears upon each length
of TUCK'S PATENT PACKING, as
alve  upon  theie INDIARURNER
VALVES, SHEETS, NUFFERS,
HOSE TUBING, BANDING, &«

TUCK & CO., LIMITED.
Lonpon: a1, CANNON STREET, E.C.
LiviRroor: 42, CHAPEL ST. Works: LAMBETH,

RANSOMES, SIMS AND HEAD,

™ ORWELL WORKS, IPSWICH, ENGLAND,
ENGINEERS AND MANUFACTURERS OF THE JIEST

AGRICULTURAL MACHINERY,

ADATTED
FOR ALL COUNTRIES, OROPS AND SDILS,

INCLUDIR G
PORTABLE STEAM ENGINES
EXPANSION ENGINES,
BTBAW-BURNING ENGINES,
STEAM THRESHING MACHINES,
CORN SBOREENS AND WINNOWERS,
SINGLE FURROW PLOUGHS,
DOUBLE FURROW PLOUGHS,
FOREIGN & COLONIAL PLOUGHS,
HORSE RAKES AND HAYMAKERS.

lLl.U‘-"l.R.Allf-Il CATALOGUES FREE BY PFosI OnN
APPLICATION,

London” Offiee: o, GRACECHURCH STREET,

& W., Linienstr, No. 8o,
* Glaser's Annalen fiir Gewerbe und Bavwosen.™

Perlin Publishiog Office of

GENERAL PATENT AGENCY for Germany und all other
Countries,

Roferences (-m othess) i—Hochumor Verein e Mblll und
uf-m.bﬁc.unn. Hochum, wuupn at
A. Tlorsig, Enginnering and Foundry W/

WIRE ROPES. ,
JOHN AND EDWIN \'JHNHT,

PATENTERS, m Bntnuault. e

Manufacturers of every description

OF IMPROVED
PATENT nmn AND FLAT WIRE ROPES.

UNVERSE *&wmm "IRAING-

HAH
CITy 0!'?".8-— LEA LL & ] R.C
AH: 8 S umm.\ KT - ek

- SoLF AGENTS FOR LONDON AND DISTRICT :

J AME S
{Famcr!y LA,UIL and SPENCER)-

GLYDESDALE TUBE

RUTHERGLE &, near Gmaow, iy
MANUFACTURERS @F A

LAP-WELDED IRON BOIL
Iron Tubes, with Copper Ends brazed on, specially adaptod f 1

JOHN C. ANDERSON, 114, FENCHURCH ST

THE STEEL COMPANY OF Sﬂﬂ'ﬂ.ﬁ

(SIEMENS' PROCESS), 2 b
150, HOPE STREET, Gm,mw g

MANUFACTURERS OF A~

STEEL RAILS FORGINGS PLATES &.'ﬁ

IMPORTANT IMPROVEMENTS IN mt*-dl!ﬂﬂ: 8
BRONZE MEDAL. PARIS, 18‘?8;

— ._.._-..-—-—--q-——-

LACOURS
Patent Dlrect-Aetmg Staa.m ?ﬁa

Used in the Principal Govem:?nt

Efects considerable saviog in llme and muna {n

The wmch is only used for placing the pllc ln godﬂon. the nonkey being nmmh,#um

The monkey can be mdﬂy ﬂtted tc the frame of an ordinary Pile
SOLE LICENSEES and m‘mm for the Unltﬂ m of

S, OWENS AND C0.°

. _HYDRAULIC AND GENERAL En'eiﬂttns;

i L 1 WHITEFRIARS STREET, :.oxnmr. !D‘w 2]
PATEN’I‘ED
. The EL ﬁﬁ:ﬁh:%bmm&f %:mﬁ‘?“ . utta Percha, &c., Mhmﬁ:ghym
‘:"%: % for axle-washers of all kinds it is unequalled.
1879,

ay Cross Co iy, SR
iﬂow ary - e
”'Eu o e

“That a pump clack faced wlth Vuleanised Fibre one hdfhﬂl'thiek: was
wark ahm 150 dup, m pmhain

Tllustrated Pampue: and Price List Iy -.

and was-taken gut 18 havhg been in work . lﬂ Gays
strokes, and rn»ed‘];.,il;yg'd o lons, *The clacks were

in work about 40 days ; when faced with gutta percha, they last

5%. perlb., whereas the fibre is only 2s.”

, The HARD is a Substitute for I te , &, and Isvesd for o
oniser Foiruion "ntlwey Fiuh lote !'mso
‘ m, (he gml electrician, writes e v “ ;
“1 i . and use lary {ities of i&-vthﬂr X
uliﬁu of

u M about u mim y 42 inches and varying in thi
TO lmlhﬂumﬂ*‘ UYERS
Trym!’atent Vuleanised Fibre. MMWM_QH rosua s

i o "-.".','._- W -t. "; I i ”."-'.' ’,_-,.':‘ i o
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H.WE WEIGHING MAOHINES
s “ADAPTED TO ALL. STANDARDS
- For gJI.Gommemlal, Manufacturing, Railway, Mining, and Household Uses, &0 &o., &c.

b HICHEST AWARDS AT PARIS, 1878.

| . OVER 600 SIZES AND STYLES AND ALL

g - GUARANTEED,

 CATALOGUE ON APPLICATION IN ANY LANGUAGE.

FACTORY, RUTLAND, VERMONT,
U.S.A. Z4DY, 3

NNIS General Manager, 8 & 9, Holborn Vladuct London.

STEANERS, YACHTS & LAUNGHES (Wood Iron or Stéel)

- PADDLE smm HAVING DRAUGHTS DOWN TO 6in. OF WATER.
MACHINERY CONSTRUCTED FOR BOATS BUILT ABROAD.

‘-‘00 (Ma Yarrow & Hedley), Enginons & BhlpbuﬂﬂBrS, ISLE OF DOGS, POPLAR, LON! DON.,

bl ~ - —_———
e ery————— —————l E Aol

Rma EEHIBITION, ;878 " GRAND Pmi GOLD AND SILVER MEDALS AND HONOURABLE MENTION.

" JOHN BROWN AND CO, LiMITED,

ATLAS WORKS, SHEFFIELD.

‘.;namour-z PLATES, IRON AND STEEL PLATES, BEAMS, ANGLES.

PLATES FLANGED BY MACHINERY.

TYHES AXLES, RAILS, STEEL PROPELLER BLADES, FORGINGS AND CASTINGS.
" PATENT DEAD WEIGHT SAFETY VALVES, PAPER-CENTRE RAILWAY WHEELS.

'_ SPRINGS, BUFFERS, FILES, &c.
: ﬁmm SIEMENS’, CRUCIBLE AND ALL 'KINDS OF STEEL.. FERRO-MANGANESE AND SPEIBELElSEN

: _ 3 CHILF OFFICES— Glll Fl TELD. 10\1)0\ OrF FIC ES—I2, }1\( HUR(‘]! STREET, E.C,
w . T = — e e
Wil VY - A | Y 4 WILDEN I
E "P. & W, BALDWIN, w22 NEAR STOU RPORT.
/) MANUFACTURERS OF
~ SHEET IRON. : TIN PLATES.
YR A “EP&WB” BRANDS—
e "’“ _m?n " AND “SEVERN.” W H “WILDEN” “UNICORN" “ARLEY @ " “STOUR."
Y b T , BUTTON IRON AND SHEET IRON, PICKLED, COLD ROLLED AND CLOSE ANNEALED,
‘ : i __- ' : (on'nm-wlu AG!:NTS‘ AJ(_)_IﬁJ}_\\__I_U’I"l .EY 1ml L('l 8, Place Vendome, l.m / I R I
Wik SMITH & COVENTRY

n%m ot PATENT SPECIAL and GENERAL MAGHINE TOOLS of all Descriptions.
- - r———— STRAIGHT LIP

P . TWIST DRILLS,
S oF THE MIGHEST QUALITY, WITH GRINDING LINE. A LARGE STOCK ALWAVS READY FOR DELIVERY.
. /GRESLEY IRON WORKS ORDSAL LANE SALFORD. MANCHESTER:

now Orewn 46, FISH STREET HII.L. RBiC., W, PARSEY, Agent, whore the TWIST DRILLS may alwe be obtsined from Swock,

- CAMERON WARD & CO,
it '-_C‘J‘HANTS. ENGINEERS, CONTRACTORS, &c
LACE CHAMBERS, ST. STEPHEN’S, WESTMINSTER, LONDON.
i) h intimate they are prepared to treat for purchase of Patents or the working of the same on Royalty.

'E nmm AND MANUFACTURERS DESIGNS AND TRADE MARKS REGISTERED,
1;.-'- _ mw:ma. INM YBEQ, &ec., CAREFULLY FREP&RED PATTERNS AND MODELS MADE,

-




¢

VL h L IR O N
THE SAVILE STREET FOUNDRY & ENBINEERING CONPANY, L,

MAKERS OF

HALL’S PATENT DIFFERENTIAL GEARED BONE __MILLS

HALL'S MULTIPLE ACTION STONE-BREAKER ANB ORE CRUSHER,

HALL'S PATENT

Coment
Clinker
Crusher

Hall's Patent
Bone Mills

GENEEAL VIE s ST
| This Blower is adapted for Bu.p:iu, Bmﬁh’ Fires, ﬁw
Hearths, Refineries, &e,, &o,, also for Ventila! Coal and f:l
Ships, Buildings Railway Tunnels, Drying Rooms, and generally for
elevating Grain, Timber, , &e. b L

Fownoss f —~Less p lnﬂnTIu WRXIM 3 pabi of running diroct fro
N lb in ected in uwulllyh ‘?'“fﬂ'“‘" squiny ] rication tutemally,
lt mporarily Lhr. Ll owi Non-injurs ! e

k
i in cha
¥ NGINE AND MACHINE COMBINED, wiliout e ug; et o ol Shack

Mo R “‘f’,‘ff,_,,_ - Hand Power Rock Drill Company, Itd, TomLLING MACHINE

e .'_- FOR THE $

AN - ~ LATEST TESTIMONIALS AND REPORTS !
- OF PRACTICAL WORK
APPLY TO

T B, JORDAN, SON AND MEIHE,f

02, GRACECHURCH STREET, EC.

IF PURCHASERS ARE UNABLE TO OBTAIN TH.'H PRACTICAL

{ RESULTS CLAIMED ¥OR THIS DRILL, J. 5. & M. ARE WILLING TO
UNDERTAKE CONTRACTS AT SAME PRICE PER FATHOM DRIVEN .
AS PAID FOR HAND LABOUR, AND, FAILING TO OBTAIN RAPID o
i ADVANCE.AND T0 PROVE THE ADVANTAGES OF THYE MACHINE,
WS AGREE TO TAKE IT BACK.

GALINT  JORDANS
PATENT “DEAD-BLOW " HAND, POWER ROGK DRILL

Prices, Complete, £55 fo £70.
PATENT GOLD-REDUCING MACHINERY AND GENERAL HINING PLLNT

—————

An ENGINEWHICH ORKSWITHOUT ABoiLER ORSTEAM

STARTS AT A MOMENT'S NOTICE,  _iies - AVERAGE MONTHLY nﬂnghﬁ“ Continental) OVER
: y OVER 2,600 Y DELIVERED. .
No trouble with Coal, Ashes, Ssnolta ater, or mmmmduq-

No Glands to pack, of Water-G npauﬂﬂlm Gan.unmh

WTHE “0TT0” SILENT GAS ENGINE

f 1S RAPIDLY REPLACING STEAM Emmnsmmu t mngmwwm

MANOHEBTER. '

WORKS AND HEAD O ums
GREAT MARLBOROUGH ST, SB , 8T.,
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read | automatic brakes in
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.| orbefore the 315t day of July next,
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. | earnest attention. - In the meanwhile it
| to give
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taking that the pass line shall,
wi-thlnh;miqd to be named in the mga,d be,.,ﬁth!li
of the description which is contained in
 the Schedule to the Act of 1878, and which runs as
follows :—=(1) Brakes instantaneous in action and cap-
lied by engine-driver and guards ; &)‘

g1 (3) capable of being applied to

;. (4) in regular use in daily working ;

maintained, and kept in order. This is bringing
. things to an issue, and the sm;% would seem to leave
‘the companies no room for doubt or hesitahcy in the

matter. It is still, however, a question how far the
& will agree upon the adoption of any
orm system, is, we fear, they never will; in

; their whole conduct in the past completely
: supposition, Such a course
annot be expected of them  Of course, after all
bat has been said and done, Parliament
gﬂk now very properly enlarge the powers of the
i u& but it could not be asked to demand the adop-
tion of any particular form of brake, It is, however,
,an whether the Legislature might not now
y ree certain definite requirements, which are the

tives the

1| a proved result of practice and experience. 1f the

ere

empowered to require that every passen-

uniformity and security would be taken,

Then,
i Thw,
~ the compa
'lines, by reason of their running powers, would doubt=
‘less act in concert to secure uniformity in their
brake arrangements. This would probably lead to
the selection of the best example of brake, and
would thus relieve the Board olp the invidious and
disagreeable task of choosing between rival systems.
The only question at present remaining for deci-
sion is what should be the form of brake adopted?
This would be answered in different ways, by dif-
ferent railway men, as their inclinations or their
interests might guide them, Their instincts, if fol-
lowed, could hardly lead them wrong. There is no
need for us to advocate the 'adoption of this,
that, or the other form of brake, merely because we
believe in, or can prove its superiority. We can go
much farther than this, and let the guestion stand
for answer purely upon its own practical merits.
Although comparatively little has been done in the
way of adopting continuous brakes, as we observed
at starting, still that little is sufficient to indicate
where merit lies ; and if we take the brake which itis
admitted fulfils all the Board of Trade requirements,
and test it by the extent of its adoption in practice,
we shall eertainly not be wrong in selecting it as
the brake which should be—to use a popular ex-
pression—*! the brake of the future.”” The question,
as to which brake this is, is answered at once by
a reference to page 145 of our present volume,
where we Elve some returns respecting the Westing-
house e, which admittedly complies with all the
Board of Trade requires, being continuous and
automatic, It isnot our present purpose to indlcate
the éxtent to which each system of continuous
brakehasbeenadopted, forsome would cut but a so
figure; butwe I, in another article, describe eac
brake briefly, and out how far each dées or does
not comply with requirements of the Board of
Trade. ¢ will only now note the extensive adoption
: ouse brake as indicated h{th report
‘in question, F hu;-'ﬂaa:t it tlu;nll b; l}unt ut-it- o;:a
K t merits, ‘upto the end of January last, lei
tnt!iugpllcaﬂan of the automatic Item to no fewer
‘than 302 engines, and 2337 ages in England
alone, The total adoption of automatic and non-
countries including America
was to engines, and 21,329 car:iugﬁu And here
we sh mention, in justice to the North- m
Railway Company, that having Em the Westing-
house atic brake a full and fair trial on a portion
of their stock, they have decided to fit the remainder
with it. This decision, be it noted, was arrived at
fore the issue of the recent Board of Trade circular,
¢ merely advance these factsto show that one parti-
| cular form of brake has, in the face of the supineness
- and manifest indifference of some railway companies,
- made gre; ugmgrul-lu the favour of others; and that,
this the case; itis worth

eis : 1 while for those who
are now hesitating in matter ' to it .

Board of Trade .
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‘ahealthy condition, and a
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order to render the traffic interchangeable, |
nies whose interests extend to each other’s |

tors and a certain number of

od heed to the most recent protest of the
M.M&q.l-hﬁ'a -

orders are received are at un-
8, Indeed, with the excep~
tion of the shipbuilders, all descriptions of
ironw com of dull trade. The tone of the
Middlesborough market on Tuesday was firm, fol,
lowing, as it invariably does, that of Glasgow
and the proceedings were marked by a degree o
hopefulbess as regards the future. The finished-
iron trade is in'a fairly salinfacw%mndi_ﬁpn. From
the Tyne district there is not much toreport. There
Sl iron, wad . deciatly. v hoil-toutsg
P n, and a more ) eelin
among thoseengaged in tho{nds. alth lnmuaﬁ
utrﬁa:enutup:uat?d. Builheromuglﬁ oh}pf%"?l‘:l?“
an s are all in steady work, an uilding
is still c‘:rﬂed on briskly. d!ne activity of this last-
named industry is stimulating the local engineering
trades. There is a rather better fecling in the Dur-

ham pig-iron trade, d 5, that of Cleveland,
in sympathy witl the i condition of matters
in '5'1’1.. ow; but the fin branches continue

hopelessly low, the only demand being for ship's
plates, rates for which are stiffening. 1In the North-
west, very little business is ds ; but the list
prices remain unaltered, while, although the fur-

and  what
remunerative

naces in the ct are in full work, it is
expected that when large  shi ging
ers now in hand are disposed of, there will be a

decrease in the output., Sté ers are still well

_ old orders, but no new business of any
o ¢ '"L. mnu}mu hand, Several of
the contracts for delivery this are, however,
very extensive, Merchant- is in considerable

output; and there is Fnhtuiivhy in the shipbuild-
ing yards and the industries connected with them.
-'I‘lfe labour difficulty is cropping up in several parts
of the district, and likely to cause considerable
inconvenience. Although there has been very
little doing at Manchester during the past
week the pig-iron market has a healthier tone.
There is, however, a disposition to blow out more of
the Lancashire furnaces rather than submit to a

farther reduction in prices, In the finished-iron

trade prices continwe weak with a downward
tendency ; but there are rather better reports from
the foundry and engineering branches, The West
Yorkshire iron manufacture is stated to be in even

better case than it has recently been repre-
sented ; and the influx of orders is taxing all the
resources of producers.  ‘The crucib stecl
branches show great improvement, and hoth
engineers and machinists are bua{ly employed,
On the other hand, the Sheflield. pig-iron t.gda

remains exceptionally dull} but both iren and steel

?lates, especially for shipbuilding, are in great and

nereasing demand.  In the Barnsley district the
blast-turnaces are kept ofoing. but in some instances

the outputis in exceds of the demand. In the other

branches business is quict. The local trades of
Sheffield continue ina depressed condition, the file

and sheep-shear makers being in the most fortunate

osition. The leading hardware manufactures of
%irminghﬁm still show little animation as regards
home demand, the orders being few and of

limitéd extent. The depression in the Australian
market continues, but both from the United States

and Canada orders are coming in somewhat frecly ;
and there is a perceptible improvement in the

demand from India. = Fram the adjoining district of
South Staffordshire complaints also come of the

small and irregular character of the orders received
and the lowness of prices. The m&ply'oi coal ap-
pears everywhere to be in excess of the demand, and
pr‘ll:elﬂnlequenlly remain weak ; in the important
coal-mining district of South Yorkshire,the trade is
said never to have been in such an unsatisfactory
state.

THE BRUSSELS NATIONAL EXHIBITION. i

OLLOWING closely upon that in the Palais du
Midi, the official _r{atm Exhibition, restricted

to produytts and manufactures of Belgian origin,
was in ated ongn,m day later than that firs|
appointed, viz., Wednesday last. A dals been

erected in front of the arcade connecting thedwo
ermanent pavilions, for the accommodation of the
yal family, the higlh officials of State and foreigr
ministers, and to the left 1400 executants effectiv

- rendered the pitriotic cantata com

Benoit. When this was concluded, the exhib ors in
the various classes, accompanied by their collabora-
s Bears

in of their trades
pﬂm,' d visitors an¢

into the

d, mining and metallurgy > ¢
oph "or ore, pig-iron and ﬂniﬂmdz ars,
d plates, having a prominent place. Engines,
i:’a:a,i'c;gm: tools, oobmntiga and rolling stock
nerally, including two types of tramwa enElna_'
i ” l-lljtl__lid_ o Y : €,
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the machines inmotion.  The Sociéts John Cockerlll,

the Société Marcinelle and Couillet, and, indeed, all
the leading manuofacturers, have imposing displays,
and the lixhibition promises to be a success from a
technical as well as from a financial point of view.

* GAS-FIRED STEAM BOILERS.
HEN we say that the perfect consumption of
. Muel is rarely if ever attainet in practice with
stenm-boilers fired in the ordinary manner, we only
state afact which is well and greatly regretted. Nor
do we do more when we observe that any feasible
proposition for reducing the consumption of fuel is
always hailed with satisfaction by those who study
their ‘'own interests and their coal bills; and where
are they who do not, except perhaps a few colliery
owners who may be privileged, and consequently
careless, inthis respect? But gven their privilege
costs them something per annum, and if they would
only realise this fact they would doubtless study
economy a litle, in common with other and less
privileged steam-users,

It will be conceded that the best, and indeed the
only, means of securing perfect combustion is first
to Jistil off the gases contained in the fuel, and sub-
sequiently to burn them with the proper admixture of
air, economy being further promoted by heating this
air with the)itent otherwise radiated or lost from the
boiler or masonry, In this connection we now place
befare our readers particulars of the Simon-Haupt
system of gas-fired steam-boilers, which is Leing in-
troduced into England by Mr. Henry Simon, of 7, St.
Peter's Square, Manchester.  ‘The gist of this inven-
tion consists in the production of combustible gases
by the imperfect combustion of solid fuel in a generat-
ing chamber, the gases being immediately brought
into intimate contact with a supply of heated air so
as to effect thelr combustion uader the boiler. The
dccompanying engravings represent the Simon-
Haupt system as carried out in a double-flued Lan-
cashire, boiler at the Lieprick Sugar Works in
Moravia, which has been fired with gas for a con-
sidetable time past—about 2 years--with very satis-
factory results, Fig, 1 shows a longitudinal and
fig. » a vertical section of this boiler,

It will beseen that the ash-pit, A7, is closed. Air is
blown in by one of Korting's blowers, {7,  The fire-
bars, whicﬁ form the bottom of the gas-gengrator,

ean, according to the fuel to be used, either be level

orin steps. A door, /2, closes the hole through

which the fuel is introduced, and through which’

what stoking ia necessary is done.  Five-brick arches,
F, oarry the burners, 2, which consist of long slits,
extending from 1"ta 19 through which the gas gene-
rated from the fuel passes, The gas is metin an
opposite direction byratmospheric air, drawn in by
the deaft of the chimney through the two lms:cr
tubes, A, and a row of smaller tubes embedded in
the brickwork of the furnace. These latter branch
off vertically from the former, ‘and after rising for
5ot b feet, they bend hack parallel to themselves,
and then in ahorirontal direction, leading under the
gas-burner,_ slit. Their object is to in and
xglli_n to some extent the heat oth

st by

AT THE LIEPNIK SUGAR WORKS, MORAVIA.

radiation through the walls of the fireplace by
heating the atmospheric air which passes through
them. The uir drawn through the tubes, A, is
heated to about 5500 Fahr, before meoting the gas,
the combustion of of which it thus facilitates. The
heated air, meeting the incandescent gas just under
the burner, ignites and intensifies the flame, which
then issues through the slits and goes through the
boiler in an clongated mass, The length of flume
is regulated by the admission of more or less air
through the valves connected with the tubes, A,
This long flame is the cause of the greatly-increased
evaporative power of boilers fired in this way.
Through the sight-holes, S, the flame can always
casily be observed.

The lighting-up is cffected in the following
manner :—The door of the ash-pit is opened, and a
fire is lighted on the grate in the ordinary way, and
with the watural draught through the chimney. The
grate is then gradually filled up with coal, until the
whole generator is full of incandescent fuel. The
arches and walls and the burner soon get ted hot,
and the gases issuing al the top are ignited by them-
selves.  In cases where steam is already at hand,
the blower can be used to accelerate this process.
It is interesting to notice the gradual transformation
of the ordinary direct fire into the indirect or gas
fire. At first the chimney smokes considerably, even
when the burner is already red hot, and notwith-
standing plenty of atmospheric air arriving through
the tubes, A, mingling with the gasunder the burner.
As soon, however, as the layer of fuel becomes thick
enough, the formation ‘of smoke in the fire itself
ceases, and the formation of gas only takes place,
the burning of which occasions no smoke at all,
We understand that some fifty applications of this
system have been made with very satisfactory results,
notably at Brieg, in Upper Silesia, where there is
an establishment ' for testing different qualities of
conl. The establishment hag originally two exter-
nally fired boilers of similar construction, and for the
last twelve months the Simon-Haupt apparatus has
been fitted to one of these. The result, as testified
by the manager, Professor Noggerath, director of
the Royal Technical Government School, has heen the
following, viz,:—(1) That the apparatus can be
used with good results both for mf of«the highest
or the lowest quality. (2) That in the gas-fired
boiler an equal quality of coeal produces per pound
14 to 2 1b, more steam than in the other boiler, (3)
“That the gas-fired boiler evaporates about double t
quantity of water evaporated in the other. Whilst the
pas-fired boiler evaporated 22,000 1b. of water, the
ordinarily-fired boiler only evaporated 11,000 Ib,
(4) That there is no smoke and less deposit of soot
and ashes in the gas-fired boiler than in the other,
the proportion beng as 1 1o g. 1

ISCOVERY OF anmno_u Ork 1IN Nrw Soutn
WaLks,—Late news from § announces the discovery
of some valuable bands of fronstone Ining close 1o the sur-

face, and af ble extent. One of these bands cons

tains aver GI per cent. uhu.udmhe:{?hl& or. of

mmmmuhm ounces of silver.  The gold |
will thiss fully pay for the working /

SMITHY STEAM-HAMMER,
T must be apparent to the most casual’ ol !
that smithinﬁ by hand, being a process d
ing so much on the gkill of the workman,.
to be both costly and uncortain, There is, mo
a large amount of drudgery connected with the p
ceas whichcan be far better performed by ma
hence it is clear that no’ smith’s shop should
without a steam-hammer, and as n matter of fact the
cnnnideralinns wa;e Il:avn_ ndmmd_-ha\;e--la!mm‘?
aimat working with economy to largely employ steam  ~
hammers in their smithiog By tl'ﬁt l’i:.yﬁlm
smaller articles ave at once fo or stamped into
shape in dies, and the larger onea operated uponin
a manner quite impossible b{ mere mafual power.
We need not dilate upon the advantages of using
steam-hammers, but at once direct attention to
elalrccllem lexnm!?le of this class of ma}chri_n'e m‘iiﬂl’h
illustrated in the accompan engraving, It was
i by Fnt-'—nukm.

exhibited, with others of various sizes, | :
Messrs, Davis and Primrose, of the Etna Ironworks,
Leith, at the Sydney Exhibition, whare it has been
awarded the first prize for steam-hammers. Tha
hammer is of the 5-cwt. size, and has a eylinder 11
inches diameter, with a 24-inch stroke. , The waight
stated is only that of the piston-rod and hamm
and is of conrse irrespective of steam-p ,
piston, The prossute of steam a the top
side of piston adds immensely to the ‘of the
fn_l_lin&welghl. _Thus this hammer having an 11-i
cylinder and 2-feet stroke the area of the eylinder
g5 square inches. -~ Now, 4o Ib, presstre per
inch on g5 inches of arca adds 3800 1b, to the weight
of the falling mass of metal—in thiscase 5 cwt., or
560 1b,, ;Living a total of 4360 1b. falling 2 feet, equal
10 8720 lh. of actual energy, - T S
The hammer we have 'ﬂlummd am.!?‘f%
-

\h-"h’

'y

= &

improvements in'details that haye been sy ed 1

experience in the manufacture and nse of steam-
hammers,  All the parts are carefully proportioned
to the respective strains they have to bear. The,
valve casing is so placed as to be easily
repacking or examination of the valve,

to the cyiim!gt_ ‘by bolts passing th
The aist;m..xnd piston-rod are d
best fagotted serap-iron, or of steel, anc
face is of crucible cast-steel or of forg
faced; and the anvil is of east steel.
block is a separate casting resting on 2
independent of that supporting t
frame. 'In these hammers the steam stop-val
of special design and very cfficient in. their
The stop-valve handles are within cagy reac)

attendants, the supply of steam is thus brought under g
s toaiate comtrel eod Whos st bt Sacppad -
steam can be com shut Off without trouble,

This is an importan!
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s piece of wotk to another

e whole weight of i:l:iet .

and in every way it
been :

work may require, In case glw.
it can be instantly extricated wm. rkman in
charge, who has m to te the drill
tool by the feed-lever, ¢ drill can be used for

coal-cutting, and when it is so used, an arrangement
which produces a slotting motion is used. in-
ventor has provided an nit-comdpnsd:.'f and

hydraulic apparatus to be employed to drive the

machine where steam cannot be obtained. Amongst -
the special features which recommend this handy
rock-drill, Mr. Cranston gives prominence to the
following :=It will bore a hole 2} inches in diameter
at the rate of from 2 inches to 1 foot per minute.
Through Aberdeen granite it will bore at the rate of
from 2 to 6 inches per minute. The working

‘parts of the machine are very simple and strong, an

are not liable to get out of order. It can be worked
b( any pressure from 20 1b. to 12071b. of steam or
air, and will bore a hole 20 feet deep, the drilling
tool being changed every 2 feet, The valve can be
readily adjusted so as to late the force of the
blow fo the varying nature of the stone to be drilled
and depth of hole required. Some vﬂy difficult work
has been done by drills sent out by Mr. Cranston to
the Eberhardt and Aurora Mining Company, and
used in their wines in Nevada, The engineer of
the company states that the drills have done ex-
cellent work.,  The total distance of the tunnel and
drift is 6162 feet through the hardest kind of lime
rock ; not a foot has been run without the use of the
:muachines for drilling. Mr. Cranston, whose address

‘is 22, Grey Street, Newcastle-on-Tyne, is sending out

to the gold mines of Brazil a large plant of rock-
drilling and air-compressing mach 'xiu'I. He goes
shortly on a visit to that _mnr?r. with the object
of fully testing the application of his apparatus to
gold-mining. G

OCCASIONAL NOTES.

CREMATION.

THIS new enthusiasm does not seem likely to burn
itself out on the Continent, although the refusal of
the late Government to legalise crematoria has
apparently checked it in England. There is an ac~

tive Cremation Society in Rome which has recently
obtained permission to erect a crematorium in that
city, and in the new cemetery about to be formed in

Padua, arrangements will be made for burning
the bodies of those who prefer it The reformers who
aim at curtailing the extravagances of modern
funerals, were cremation the , might follow the

example of Suk Ram SlnF, who sent the relics of his

father from Khelat-i-Ghilzai to Candahar for inter-

ment, packed in a small tin box. The .Ratn'ngual

was unfortunately lost in transit, and the Dead Let-

ter Department has not been able to discover its

whereabouts. Inthe English Post Office that would

not often occur; and funerals conducted through the
Post Office would be as economical as the most ad-
vanced reforiner could desire,

CIVIC TREASURES.

Magnificent as was the show of gold and silver
plate belonging to the City Corporation and Guilds,
exhibited at the conversazione on Friday night last,
the vessels shown are said not to have comprised a
tithe of those in the possession of these wealthy
fraternities. The value of the precious metals of
which these goblets, loving cups, salt-cellars, and
other articles, are composed, is great, but greatly ex-&
ceeded by th# value of the workmanship, ~ From the
readiness with which the Companies have thus dis-

layed the paraphernalia of their feasts, it may be
Eoped that when the Royal Commission of Inquiry
enters upon its labours they will be as little reticent
with regard to their lands and incomes. There is a
general feeling among them that the expected inves-
tigation will be a very superficlal affair, and that
neither their property nor position is in any great .
danger; but io spread such an idea may be meulﬂ
a device of the enemy, and in displaying their |
recious utensils at the Mansion House they may
Eave been but imitating the weakness of Kiliﬁ
Hezekiah, who by vainly parading the treasures
the Temple, stimulated the successful cupidity of the
hereditary enemy of his race,

THE BLECTRIC LIGHT IN MINES,

While in this country we have been talking and
pln;minF, the Americans have practically and satisfac-
torilysolved the problem of lighting mines by elec-
tricity. The Marquette Mining Finrnal claimsfor
the Cleveland Iron Mining Company the credit of first

semanently introducing the electric light into mines
F;the United States. The special form is the Brush
light, and the editorof the Fozrnaldescribeshe
as fairly rivalling sunlight, giving full llumination .
to the working face, an g the roof and pillars
visible from every direction. = The' lights are ©
suspended on pulleys from high placesin the roof,
and the wires are lel ﬂwmabe the x at
lowering of the light without breaking the connection.
The rope attached to each pulley is fastened at a
convenient placedn the floor, and the _l_ifnibm‘.f ¢
raised to the roof or lowered to the floor without Joss
of time or trouble, They are so arranged as to
out of the reach of blasts when raised, There

"



the

~ four lamps are employed, and in ana
there are six, By the use of the electri life of <[ Lk
the miner wil be rendered not ooly safer wmf: fovso.teld s ond e T thin
he will be able to do more work and do it better; and | 0 porwithstanding  this
" the benefits it will confer on the iron miner Will be | sineers has been to consider
increased manifold in the case of the collier, r,.’ compression than in tension, whatever

ELECTRICITY V. GAS. of the structure may be, 1 venture to ask—is thi

. : j sense ¢ We know that a tull chimney may be
In two instances on Monday last, gas companies | without crushing the lowest course of its bri
appeared before Committees of the House of Com. | you were to saw out of a brick a little pillar, 1 inch
mons on bills for local improvements, which they | and 2§ inches igh, such a l}i"k‘ i“"l \'Wlﬂ} dﬂ.ﬂi.
considered militated against theie interests, Tnboth | the P*°P°'“°rh° “““}m" sodid Moot
cases the opposition was fruitless, One of the | B tcln*: "w:" b “‘- :‘-‘ '3‘“:""“:;: i
measures opposed was the Preston Improvement Bifl, | 1127 BOCuy Thnes a5 sirong l
in which provision is made for the lighti_:i

‘more striking illustration would be this:  When any excaya-
tricity of certain public streets, places a

puiris | Smi ot il ben pd, (el

A A : the supersoil to mark the orig eight of th : o g
that town, and hlgpfrwx : \'ﬂemw.e.r.b!!&.ﬂiﬂul. m,.,"fé';f small diameter, are mm:'fmmy crushed ‘ﬁﬂ ]
agency. The lighting scheme is creditable to the | they are left so as 1o be for every foot of height 2 of 3 im | g
enterprise of the Preston Corporation, and Dr. Sie- | diameter they will bear many tons weight with safety,
mens, who explained it to the Committee, expressed One of the most recent works on the strength of t
a, _ltron'%uopinlon in favour of its convenience and

practicability,  Within u radius of 800 yards, he

is that written for the Scignce Text Book
j;!l;: ':lutlm:;mIll thet ‘:fcll-‘klnowpbcmr:;mr of the
atated, there were a market pls a exchange, , and he thus desoribes the
%&Etiﬁaah?-?mnﬁc:;m%m g,:fm
» seventy-hve small lights wwﬁ ‘be re-
d for the streets and builﬁga, u? twelve
to I effect of this change of form is to slight]

wrought-iron cylinders when the load is tiken of
fracture :—* By increasing the stress m |
cgl;::lm of wrought iron or soft steel ¥
L lampa 8t fi ’5 candles t the shorten gradually by bulging outwards in the L
phm.ud open spaces, menqi‘n(ﬂ ‘wouls require_ and this affects the malleable or lowing m
to be of 82 actual and 30 nominal horse-power, and | the specimen is extremely soft it will s
1hq,ugnmmptgn of coal would be from 2 to 24 cwt. | of slight fissures or cracks at the part whic w |
per hour,  An expenditure of £gooo would to | prevent this, the annealing process must be
supply the engine and pecessary plant, total | with care the pillar can be flattened dow
cost of lighting would be 2os. per hour, which is gs. | gradually presenting a larger surfuce fof ¢
each lamp below the cost of the existing gas-lamps, | Wpon. Reckoning the intensity of the ultimiate pi
The street lamps would be lighted 3000 hours per | from the origind dimensions, a strets of upwaris
year, a;\d‘t‘t«a:iu:ih ;lie plafk;ia l"ut 900@(1,13;“, The II::. square inch is necessary to actually flatten down
ot ST A elepiiie light be, only '\N"hcn Professor Hodgkinson was m
about half the cost of lighting tﬁe same places by | pe did not, so far as 1 know, try themmﬁ
L he

.-

as, Anarea of 200 yards square would require & | Jeast th linders which T ehted
it of 6oo candles, Costing 7d. per bour, the initial | broken. They all broke in the same Wiy i &

nse being £250. 1 nt or below the middle, and then a kind &f. !
) g 2 R : 410§ up-the lower part an irregular cone, the upper part
. THE SCHOOL ROARDS AND DRPORTMENT. hollow, seevkatoh, 'ig. 1., AR UPPR N &

~ Hones nﬂ,iiiﬁunﬂnus.l{\-themh.u the working
- clasyes of this country are, théy are, at the same time,
ag a tule, more rude and discourteous in their inter-
Geﬂitﬁtbuch other than thesameclassinany other
. nition in Europe ; nor in this respect do their supe-
“riors always set them the best example. It is, there-
. fore, satisfactory to find that the School Board of a :
[ Scoteh senport has, with the view of improving the | -
- miannerd as well as the minds of the rising genera- |
~ tion, procured reports from the masters of its various
‘w schools on the deportment and general conduct of
_ the childrer of the town, in and out of school, The
A, Ef'm;n'ﬁ'fn?& ewhat ‘galll;odc!enﬂw. codfarn;
; ﬂ!llé own s¢ are concerned, an s it i
“denying ‘or ﬁnﬁo’nﬁ:g “the allegation that the ';I:r:y:h:n &“ﬁﬁ“&“ﬁ'ﬁaﬁ,”ﬁ'ﬁ iI: i': .f:f‘i.g‘éi.i,‘"i:ﬁ .:1:' 1555
- Greenock children are worse biehaved than those of | this should be the case. 1 you will look  again at fig, 1, ﬁ AN
. similar towns, generally concur in the opinion that | is evident that if these -mﬂy:nmm had been vl and, |l
|« there is great room for improvement."” tch hoys | several standing close together and held together, they would ¢ i
are esp ally difficult to manage ¢ and the masters, (iw each other much mutual support, and the initial
© . no doubt . attribute a ﬁ deal of their faults | would be checked, If this be admitted, the dlﬁuu}ty_c&
. : riment to purental negleet, Among ~dther caleulating the strength of any structure in compression is
!  Hilieg . e - e not . Itix easy to speak of so much per square
f one of the masters blames hereditary eyher speink i Ch per s
on

S e o Tyt ) | B a2 e e
JEearn the i mﬁ",“‘zm of :‘;""‘k . abrdrged Although wrought iron is commonly supposed to be
oo Lellan ‘?ﬂ‘? rature, the early age at which | weaker in compression than in tension, perhapy nond of us
# whﬁh' earn and handle money, the frequency | have ever seen u case in actus Emmim ol wrought iron
- somewhat rough nature of electoral gatherings | being crushed. In some cases it is difficult to concoive thint
. in the town, and periny dreadfuls, whick® last are a of machinery would break as m.w iron were |
i evil: ’ g“ﬂﬂmmﬁMSﬂMﬁe lywnﬁninmpudnm;a -

.. mat entrusted by the Board suggest that the | I remember seeing an eccentel
\-% voule h_;a-ﬁtl\ubi{to! punctuality, goo:l the zing. The -
Come and language, obedience to duty, respect ; :




] s lndmdtntmmn;w . Hence itis
sary to make one of the stresses |

) “iron : . 1 ushing pressure, Taking Fairb periments for | But this does not seem a ' roceeding, =
- pasal ! dracture i, 13 St logeie thes ik r Bachted mgsmu“zﬁ&m&mm;“:ﬁ?? aing stress,
. L s ye Mﬂmhﬁg!e aring. crushing m,mw

B in lap joints where the pressure a‘:ﬁ % @ fredt f

14
0 tons.  The generdl bearing of Mr. Stoney’s experiments )
i' 'ﬂghtly in the same dimlfon. In Mr. 'B,r’owne’n experi- s ] Folatmidrt
m ét;nhﬂu} the clmslgng e r;ache;: lti:m. the o= A ALge bl ok |6y
i tenacity 15 ve t, though the o 2 Pl AT
| feely some doubt as to wh’aylhgerrulhis 1% ge'nlimly ue to Similinly for rivets in double shear— T
| erushing action, a ' b | e

_ f= ol :
EXPERIMENTS SHOWING DEPENDENCE OF ¢ WA
APPARENT TENACITY OF CRUSHING I therefore fc and f& are fixed theoretically, the ratio, % is

* PRESSURE IN TRON PLATES, ; ¥
also determined, Thus, for example, in the case of jron,

rad o 13 ' ﬁd:nr rivets in single shear, taking / = 30 tons, /; = 20 tons,
,&‘5 Eh'b’ﬂdﬁs 2 =19, Taking /i = 4o and /i = 20, then, for rivets.
Forx or Joixy, |S§ |58 Ehet v d RS
Eﬁ %«.E. EE(ES in double shear, = = 127, B
CRI<E |2 4
3 It would be desirable to enquire how far the existing -
empirical practice as to the diameter of rivets is based on:
Lap, single riveted i 37—3 187 | practical advantage. Ordinarily the diameter chosen for the
iy L) 2085 | 1979 rivet is made 19 depend on the thickness of the plates,
# |, double ,, /| 34'95 | 33" independently of any consideration of the form of joint.
T 34°30 | 2+ But i the crushing stress is greater, as appears from the
Fhisp seys g 20010 | 261 experiments, for joints with double covers than for 5
e o 2290 | 24'7 with single covers, and greater for butt than for lap joints,
{5 [Butt, double, one cover ( | 25'90 | 241 and if the shearing stress is different for single qndau,l;zk
;s single, two covers | | 42:06 | 3379 riveting, then to adopt a diameter of ri depending
e O | | 3910 | 37+1 only on the thickness of the plate does not at all conform to
_ theoretical requirements. :
i (Lap siogle riveted. . | 20113 | 211 : It may be convenient lo give here some of the rules
. double o | 16:30 | 25787 which have been propesed for the diameter of the rivet in
1 Butt, double riveted .. | 3334 | 19°03 single shear :— 5 W
: " " " v | 32°03 ’u:i‘é B.I’DWM .. +v o= 2t (with double covers I#f} U 4
lf ML . | 28019 20°C Fairbairn 2 W=ub IOy platcnleuthwt!.:. (51
1 " i ve | R7°93 | 17750 " s = li“'m’ Pht“ greater lill. 3
= Lemaitre v d= 15 4016 ) ‘ :
o Lap, single riveted ., 41:9” l’:g{s Antoive (¢) ., d=1'1y¢ 3 (5)
E Vol oar * e o 2‘;5‘,‘; ::‘?* Pollig(t) " ci = 2t rrur boiler riveting 13)
3 " RLL LIE " s ). 1 1 rivel
S Rutt, single riveted ., 45‘_"_: ';:Ji} Redtenbacher (¢) “3-;{-5?{::;“"“‘ rellng . {7}
@ ” i " %% :::{; :23]_’3 e Unwin(d) e A= ipsaabtofs4=§ tgj
e v wile) v d=12 YT (r0)
Lap, single rivet'd punch'dl 20'56 | 1424 [ 22700 | 7476 (2) Naval Science, vol. i, 1872, (3) Maschinentheile, 1877,
,,' s o | 2484 | 14°67 | 18:54 _;fi;' (¢) Construction des Machines, 74 () anlh-tg?é
" » " 2208 | 1077 | 21743 | 406 ges, 1869, "~ - i
1 1 0 2110 lrrug 2143 | 543 (¢) Machine Design, 1877,  ~ i
i ) no|1gso | 2048|2043 | 095 | The following Table contains some data of the sises of
™ " " " 1880 | 1976 |ar43 | 1467 rivets used in practi sizes giver &
0 L 2 [azse| ihan agon| $78 | Soment s mutes oy S04 She sorremptadiey S ML
§ " » drilled | a¥+75 | 2090 [ 22'00 | 1410 on
W # w | 20035 15°57 | 22'00 | 6743 wow | e il
g " " " 2439 13‘52 2043 291 E P o I I 1 | L
v " " oo |21°59 10037 | 21743 | 506 bt <ol (R B Wi
| i e 1) " 21423 21°22 1213 | 021 Lty =
T " 2060 | 21°59 | 21'43 g:iin. ll E o » Ao
' ’ " 20°50 21'54 [ 2143 0. | e
e L ot R AR
Each set of Experfments in this Thble is arcanged in the - — -
order of the erushing pressures, @ G
Pin Connections,~In the case of the pin connections of bt ™ magiir! oyt 7
suspension links, it Dbas been found that to oblain a il SO Y LN
strength at the ]o{nt equal to that in the body of the bar, e T T e T e
the pin diameter @ must not be less than o8 of the width & e |8 2 1 28Is R
of the body of the Lar, and the section of the bar, through - O, IS, X JONTBICR MO N o
the pin hole must pot be less than 1°5 times the seot ] ) PO 5 O
of the body of the bar. From the former propertion we | - _ L
m:‘rl.deﬂum the result that the ratio of the crushing pressure ' @ - sa
o i 8 et 073 (SIS 2
f‘.:;:-'.u. = 15, ) Wolaaitiy I
Vil oA /| o E . h =it
From the latter proportion it may be inferred that the 2 %
| wnequal distribution of stress round the hole makes the ) -
‘apparent tenacity of the metal surrounding it less than the -

tennci o?' of the bar, in the ratio 0°666, giving  loss of tena~
city of 33 per cent, These results, though not strictly
applicable to riveted joints, arve interesting for comparison
with the crushing pressuve and apparent tenacity v
in experiments on riveted joints,
‘o leng as atmum-lsb{mﬂmd 1o the experiments on iron
lap-joints, a tolerably consistent decrease of tenacityt with
increase am ressure is observed.  With the experi-
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\ hm‘l;;l'l:ilh nﬁ_hnga the uhuu

a crus pressure has

ced the tenacity, mt_lnflhu instances
‘to_have been upaffected, With
: 'y high umlﬁnf pressures, no
traceable. 1t

seems

DIAMETER OF RIVETS YOR DIFFERENT THICKNESSES OF PLATES.
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5 Anestines on Wivelliig apeume fhat the sivet tends o shear the
0 l’ltoi'a-ac.-b ,fig. 9. No experiment is kaown to the
7 ‘Re in which a plate has Mw way, In some
 experiments the fracture takes place along the lines @ &, ¢ d,

e S g simullaneously, is form of fracture, can,
135 'ﬂ'r.“ aceur in j:’nu_vﬂh-:a single rivet, and the
~ fracture in thiy way perbnps indicates that, at the end rivet
~ of & row, same extra motal should be allowed between the
" yivet and the side of the plate, or that the distance to the side
of the plate should a Hittle exceed the hall piteh,
. Except at the onds of the joint, the metal iu front of each
ﬂm the position of a” bar encastré at_each end, and
m-ﬂ;ﬁd«d “I'reating the load as concentrated at
. the centre, ﬂhg!:%tmce from centre'ol rivet to
Rl lite, £ == the greatest stress due to bending, we
ot for the relaton between the shearing strenath of the
rivet and the reistance of the plite o cross-breaking*—

e

?m.:“.(’bjl'_i-
4 s 3l

: gy | e M g
’21/?;—‘-4. L g

. Ifwe put f = the ordinary tearing resistance of the iron,
we get for £ a value  litle less thun that usual in practice.
o Bat it would probably be worth while to make a few direct
mmmuh to determine the value ol the constant in a

form =
I=cq/ %+ 5

which Would ensure the width of overlap being sufficient to
- prevent cross-breaking, In such experiments ft might pro-
" bably be necessury to prevent the lateral spreading of the
 two parts into which the plate under the rivet divides, by
. clips embracing the joint “tightly, This would make a

’Hn' with oue rivet approximate to the condition of a por-
. tion of a louger joint.

- IV, ExprriMests ON RveTeo Jomrs,

" .’3 ]

e i disenssion has been chielly confined to data
b5 dete lxmcm nn:nlmann. It remains to dis-
o en t which can only be ascertained by experiments

~enwy the dat:
~ on different forms of viveted joints, What. it is chiefl
! %t determine bylnchjnxp:dmenu is m..,f:gﬁui
- of the te strength of the fron in the joint to the
‘ : ' nd:!lll:lll pl t‘:_lml l.c{vitnhe sheari gln;l
el F '*'.‘“ ey ore "
| means of these relations that the pite u§ f:?fngm‘o}' thﬁ
 joint have to be determined,
o W may eall the ratio of the tension on the joint to the
R iy oF S i T o A ppincaars gl
{. 3 v ) - . 1 " W 2
., city is rendored less than the original tenacity of the ir::.—
7 ”-{h_w_lﬂmydw: n drilling or punching (2) by any
e m.&“,fw'“."'ﬂﬁ;’ by eepAlacly o distbasien of
e erush 1 (3) by an i ~distribui
- steess due 1o the ’J‘I:Eo]‘;&:;.-m iuu‘h:n‘gnwh;l:‘ Ill:id;mllE:
~ aetion: . The o yesist
determined by the - upl:ﬁ;:u_n

L 3 ;
should be noticed, however, that the bending occurs chiefly (A o
at the points « a, fig 1o, whilst the actual fracture occurs in | lap Jolnts.

7]

SINGLE-RIVETED LAP JOINTS, mnta\g% \RT

T Stress hn!.;lomwl MM'
Tenncity o on per 8q. Mg H e st
e Hules fron. I i O
Riveting. mado'by. T:qu i:r
Tensile, | Shearing.
9] .| Punch | 2877 17'99 22:40
and i .| 2200 11°97 1778
" IR T ve| A2°00 147 1
" +| Drill «| 2200 :5-33 13'3;
" . "o, . ” ;& - TR : :gg
Maching ., ..|Panch = 2| s
lhnd e " " . o - 20°51
Machine ,, LDl v — - 1851
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into a bloom. An average of forty-three, con-

Bt PROCESS.* secutive charges at Towester gave the following results ,—
3 e 88 Tron in ore charged, pounds i s 127
ey, C.E., LL.D., New York City. Coul, pound, i 5 ii & 72
ng demand for pure and cheap mate- - Time ﬁ;r operation, ++ 3 hours, 12 minutes.
open-earth steel; a material not only very . Blooms made, o st Y i v AHG
us, but from earbon and silicon, so that it Loss, per cent. ., i i Vi 126
ol into steel.  Tron and steel scrap Coal in producers per ton of blooms, tons, 2

L

@ cheap materials for the separated from the slag, are practically pure,

however im-

. toqu mﬁ:'“d they are often dear, The particles of iron forming the blooms, if perfectly

from the pir

g, as done at Creusot, | pure the ore may be. The slag contains sometimes 6 per
<" | cent. of phosphoric acid, and 1 to 2 per cent of sulphur,

process (the conduct and results | 7The pure jron will alone vemain in the open-hearth bath,

former paper), which elimi

n. Neither of these pro-

very fine steel, those very e

from the ore | 5.619, 0°046,

A , although | 5 cent.

although some few hundredths of phosphorus may be taken
orus and most of the |y, from the slag at the highest temperature. The bars

from the direct Toweester ore blooms contained

B a eight analyses) :—Maximum phosphorus, oo ; minimum
hm)'m of the United E)h%hspbnruz. o'():n . The phml:zhggn in three blooms was
YU ) 0'033. while the phosphorus in the ore averaged

urities of the ore. This is he first trial of the process in the United States was at

at a cheap _“‘i'i several have | ooqin to make material for

18 successful.  Dr,

Park, Bros, and Co's works, in Pittsburgh, two years ago.
There were no serious difficulties, except the oxidation re-
ferred to, in the manufacture of the balls into wrought fron.
I am informed that this company intend to start the rotator
eir new open-hearth furnaces.
ithin the last few months a large rotator, 11 feet long by

of ore and the coal 10 | 1y feet in dismeter, has been started at Tyrone Forges,
e, and bringing out,in | pennsylvania, by Mr. Robert J. Anderson, m'ilubu!gh,

‘pure iron so soft that | 1o make materi
out of it, is the | (he gperations have purposely been ex

of all the | verious ores and linin pmalrria , enough
. show that a product of excellent quality may

siliceous
ﬁp«rmt

charge,
prodaces

$2°15, and

not exceed
The output

coal, 600 to 700 1b, ; estone, 250
d,nct’i:r', 800 Ib. The yield of blooms was 1600 to 1700 lb,

coal was 3800
work was pineteen operations, producing 14 tons of blooms,
The cost of blooms, with ore lvun%ng about

ton, was a little over §2
bour is of

five operations per twenty:
has IE;) been

. of iron, the were: ore,

or o to 5|:¢rcem.ortheimnln
b. per ton of blooms.

for his open-hearth furnaces  Although

mental, with
been done o
be got from

any ore; and that linings (necessarily oxide) may be
adipted to any ore, although a very siliceous ore requires
""ﬁd the use of so0 much lime that the repairs

N are proportionately increased. In an a

work at Tyrone, with Robinson ore and the highly,
Pennington ore, the mixture huiuiba ut

of linings
e week's

ré-
.3 scale and

theore. The
The week's

with labour charged at the very high rate of §10

ton,
course excessive, an i

proximately determined

mental costs, but -It:gms safe to say that blooms can be pro-
dueed at a small advance over thecost of pig from the same ore.
The cost of a plant of four rotators, ore-crushers, hammer
, &c,, exclusive of building, is about §40,000,

t, with existing appliances onl
experimen P

in this case the men gould
have just as well run four furnaces as one. Labour should
1:.'20 to §3 per ton in a plant of four rotators.

s been gradually increasing, and bas reached
«four hours. The producer coal
decreased. Of course, working

Experimental

from experi-

, in regular

THE PUDDLING PROCESS: PAST AND
PRESENT. # gL
By PExCIVAL RODERTS, Jun., PHILADELPITIA.
T may seem necessary Lo offer an v for presenting
for’;ouidention a process which egnynp s by its
absence in the liternture of the Institute, nnd which may be
thought by some to belong to the past in metallurgy, and to-
have been already superseded. t the large capital in-
vested in puddling for a careful consideration of the
question whether the time has certainly arrived when the
puddling furnace must be replaced - by the converter: and
open-hearth jurnace. May there not still be a place for
puddied iron alongside of molten iron and steel, and is not
the improvement of the puddling prosess itsell worthy th
attention of engineers equally with the Bessemer and opens
hearth processes #  The changes involved.in the conversion
of plﬁ.-e:mn into wraught iron are well understood and need
only be briefly alluded to, The patent of Henry Cort bears
the date of 1784,  Since that time the improvements in the
process have mainly consisted in the replacement of sand by
iron bottoms by Samuel Baldwyn Ropgers in 1818, and the
still more recent substitotion of iron oxide for the refractory
materials used for the sides and bridge of the hearth, whi
distinguishes the wet or boiling process from the dry or
pudd]glg fpmm Chemically, the process consists in the
removal of the metalloids from the pig«dron, nresult effected
muinly by the iron oxide.  Silicon is first oxidised; then the
phosphorus, and finally the carbon,  The silicic and phos-
phone acids produced pass into the cinder and the carbonic
oxide bumns as it escapes” from the bath of metal, Itis
interesting in this connection to gote the effect of tempern-
ture on the removal of the phosphorus from the fron.  As is
well known, no phosphorus is eliminated under the oxidis-
ing influences prevailing in the Bessemer converter, while
from 70 to Bo per cent, is removed in puddling, = Hut we
find, if in working ‘cold short irons the tempeorature of the
furnace is much inereased towards the end of the process,
that a considerable amount of the phosphoric acid is deoxi-
dised and phosphorus again combines with the iron, This
reverse process is aided by a siliceous cinder arising either
from the wse of a very siliceous pig-iron, or of an over-
siliceous ore for fix. The fact which has heen known
for some time that only a basic cinder can rptain phosphoric
acid has given rise to the ““basic lining™ which now
attracts so much attention in the Bessemer process. For
the conditions sfiecting the removal of phosphorus from
iron 1 would refer to the careful and eomplete experiments
of 1. Lowthian Bell, in England. Notwit ing the
recent progress in the metallurgy of iron the pu -
cess ii ::l:::tlally uwdh“ ié was iti;m.qlm'r‘; of acen
Ao us, crude and unsatisfag " e attempts
improvement in the process may hema,nulﬁd under two
heads : (1) economy of labour; and (2) economy of fuel,
Increase of yield and improvement of quality are so inti.
mately connected with both of these two classes that it is
not easy to consider one apart from the other. i
ihment of Too opaatice. O pudding. it 1 sateery sl
ishment of 1 ton g it
Edng the molten metal into wp:ucl with the m—
by agitation effected either by human or mechanioal !
upon a stationary hearth, or by giving motion to the whol
body of the furnace. One of the first attempts for lessening
the labour of the puddler is recorded in a drawing at
Dowlais which has traced back to the {eu :B;z. I
i a reverberatory furnace with a revolving heatth, driven
with a vertical ‘shaft by bevel gearing,  Whether this
machine was ever used 1 do not know, but it s of interest
as showing that most of subsequent improvements are nof
new in principle, Coml‘l:‘g 1o more recent times, we have
the Richardson process blowlns wir into the molten batk
through a tubular rabble, The ndvantages claimed for this
method are that it hastens the boil, reduces the labour, and
produces a trough metal of uniform and high quality,
the iron has come to'a boil the rabble is withdrawn '
working continued in the ordinary manner. T believe thi
process has never been used in this country, and bu
mnri:ngt in England, Morgan's puddling machine con
ts of w reverberatory furmace of the usual form
which has an opening in the roof through which
vertical shaft is Jowered with a horizontal arm, The shaf
is set in motion by suitable machinery and the arm rev
in the furnace, doing away with the labour of the pu
and helper until the heat is ready for balling, when thy
shaft and arm are withdrawn, the opening in the roof closed
and the balling proceeded with in the usunl manner. The
wear and tear connected with this method must be
enormous; and the resnlts, T should think, not very satis
factory, Griffith's and Whitham's devices are similar i
idea but different in mechanical details, Their object is tg
e an oscillating movement to a rabble of the

ape by means of machinery, the puddier or |
guiding the rabble, The balling is i in
cases by hand labour. None of the above-mentionet

al
improvements do away with the skilled workman but merely
lessen the laborious w,;ri

cesses.  That them has proved .

fen Gl Sommon o e Ui
the raw

crevices of the fix ud‘muh on the b ::d u

‘corners of the fornace into which the rabble donm
conclusion !

g of iron in _the jamby of a
that the metal begins (o gather when
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cesses i, that the fre the same skilled workmen
2 h’!hl?m a8 Lon?wu FT‘M old style of
dling. No'inerease in the number of heats is ohtained
the men, instead of encouraging experiments, look upon
them with great distrust as to their best interests,
and when a workman and his tools do wot agree good
results cannot be expected. About 1867 a change in the.
dizection of improvement took place, and it was reserved
for an American, Samuel Danks, to have the boldness to

an entire revolation in the puddling process.  The
m&: farnace was the finnt rotary furnace to be put into
successful operation, although its success was not assured
until mamy improvements and tions were made upon
the original designs, In England this same idea was
elaborated, and several machines were biought out differing
in details. The one of most novel construction was the
Godirey-Howson furnace, which had but one openiog into
which the heat enters and the products of combustion
escape, a blowpipe on a laige scale being substituted for the
y fireplace.  Later, in this country, we find a rotary
furnace ned by the moot Iron Company of Wil-
nware, worthy oqu‘i‘r 3@“1:‘:: ‘:‘tom lhl:am\:ixlz':h this
: ny is at t pping their wor y ese
m whlnhp;::rd seem to indicate great confilence
upon the part of the proprietors in the success of the rotary

(2) Kcowomy oF FyrL~In the uiilisation of coal for
two methody are employed, Lhe one in almost
use, where coal is directly burned on the grate 0.
is irrational and wasteful, The other method,
in the conversion of the coal into combustible
‘gases, which are burned on the hearth of the fumace, though
maore mwwlakh hll“:.ln miom.l“, s lhul uldnlm 13;11 The
attempts. e made Lo improve the system
mh divided into two classes ; First, those having for
: abject the prevention of smoke by feeding the coal
the surface of the fire, which is always kept bright.
mechanical devices for accomplishing this object are
found in the Frisbie and Sweet furnaces. The system has
not come into general usg.  An objection in the case of
conl-lorming cli is, that the glinkers are forced to the
top of the éﬁ. Second, those having for their object the
mhnﬂnn, of the volatile matters of the coal by a partial
coking of the coal beforelt reaches the fire, This is effected
ma‘ em of a separate magazine in connection

o
over

]
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i

:

£

The gases ftom the coal are caused to
fire and are there bumed,  OFf this variety of
mentioned the Wilson furnace, and of more

furnnce, which has given very good
consider, however, the cost of intro-
furpaces, and the trouble and

af t workmen to use them, it is evidene
we might just as well go a step further and introduce
in its entirety. The great advantages to he

in the use of gas in puddlin g are well known, W
distioguish here two systems, the mthum?u&g
, and the
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ve furnace,

: of Great
Lowthian Bell, occurs pﬁ. following i~—** The ulinl:)jm
this metalloid from pig-iron bitless, a subjeet
“Interest and importance to lli:hhhumuum |
 fact nearly five-sixths of the met
their native ores contains so much of this
anufacture of i;l.lml. that
supersede, t
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ol detailsof manipals

and rigid chemical and mec l ey
obtained is compared with wron, n made 1
and everything.  No chemist mixes the charg
e
e most vi ol R4

the grentest weight, with the least labour, in #s shorl
time as possible, “and with such work no one can blar
him, Tt is not astonishing that under such

taking the sime
wrought iron as 1% now )
the latter suitable for structural purposes will, no douht,
ive higher results by mechanical tests, but the difference
ween the two will not be as t as many

de of pig-

think,

l’GPh«’ﬂEhﬂ‘Mﬁx processes, we shall use all sorts of pig~iron
for steel, shall we not introduce a dangerous elcmwm un-
certainty into its manufacture which we do not have ta deal
with at Enunl? ‘When it is considered how wery slight a
change in the percentage of some foreign substance ma
produce a considerable variation in the quality of stesl,
uniformity in a metal derived from such impore raw
materials must be difficuli to attain,  The h
nature of steel, as compared with the many-pieced structure
of iren, is claimed as one of its advantages, Homogeneity
in steel may be a cause of weakness, and _the lack of homo-
geneity in iron a source of strength. A steel bloom, to all
external appearance perfect, may be within entirely
bad, either from piping in the moulds, or from
other caudes of a similar mature,  Chemical analysis
will not show this defect, and a bar produced from
the same, although sound so far as can be seen, may
fail in service suddenly and without warning.  On the other
hand, the possibility of a wholly bad iron bar diminishes
just in proportion as the number of ‘pieces in the pile from
which it is made increases.,  For a material for structural
purposes, the term uniformity shonld take the place of homo-
geneity, A material exposed to abrasion, such as a rail
receives, requires the latter quality, but one subjected to
strains of compression and extension, torsion and bending,
wants uniformity more than any other property. If one bad
member is contained in a structure, the strength snd homo-
geneity of the whole is of no avail.  For many purposes in
construction, steel may be used to good advantage, notably
for members liable to wear and parts ruoning in bearings.
But whenever it is applied in parts of varying outline, where
sudden changes in form take place, planes of weakness are
devel at all those points at anything like a corner veeurs,
unless large fillets are used and great eareis taken, It must
not be forgotten that the structures hitherto erected of steel
have been, asit were, experimental, and have therefore been
E:t up with the closest inspection and caution, If it should
generally adopted, this same care conld not be exercised
unless an eatire revolution in existing modes of manuficiure
takes place,  The rough handling which iron for structural
use receives In manipulation would be fatal to steel, Exist-
ing t and methods of working must be abolished, and
men be educated in the proper handling of the new

- products. Looking upon the above objections ax a few of the

more important ones yet te be met with before a more general

use of steel can take place, it will be apparent that !tuuhil"::; | Plage.

tution for wrought iron will be very slow and gradual,
g;lddlﬂ' and his furnace yet bave many years before them,
o ane could regret it more than the writer. No other pro-
cess in jron metallur, ires s0 much wark per ton of
metal produced.

of two men for ten hours is to uce a ton of
wrought iron, and that for one ton of pig-iron used one ton
of coal is consumed ! It s not worth while to consider

those methads which aim merely to lighten but do not do
away with the labour of the pudd
advantages, but they will never come
‘What is needed is a method which Is gover
nce, but which requires only ordinary labour for

work-
. The rotary furnace E.:ﬁ:' is only one which at
5

esent aims al this result, complete success is
?r.: douh:i The wear and tear of the complicated -ldhlm

0 use,

i faces is of expense,
T S vne L Sap o 3 e Jaiog
The quality of the iron, however, ix good, .n? counterbal-

L 2% at one time
i Sonlpir oy s B g TR
“ the work upon it will not suffice for _ We are
now in the midst of an epoch of i afew years

more and the success or failure of steel to supplant wro
iron will be established beyond a doubt, Ihmaepﬂ

ofal

«quality cannot be produced. ¥or the

g

system of puc must continue as of vls
maogwr this but of at_ha"'cqw:a{_ 10kt |
peogtie th process, whether it be of steel of of iron, -
will do away with the weary ol of sc thousands,
and usher in & : ter era thin c ever be || ayear

for steel, the mild grades of

are-upt 1o |
On the other hand, ilin the futtire, by means af

i+ %6 rouch Inferidr fn its physical qualities to, stee). Even |
Weing 1 ot s ol Y3

m?ﬂmmﬂm_mmwm labour

er.  They may have '
hmsy some, |

the results which shall be obtained fi Mm :
grades of pig-iron ; and its failure is certain if w d;a vight
uld; but me"“.




m-fnch pl:m and those
tion, it appears from the
_the joint may be taken at _7

nired inhe boller now in fues-
riments that the efficiency of

SCIENCE AND ART.

Merrororrray ' Warer SvprLy.—According to ihe
report of Dr, Frankland, during the month ol' lz
Grand Junction and Chelsea Companies delivered Tham
witer of faidy pood quality, but the West Midd!mx
Company's water, drawn from the same source, wis slightly
turbid from ineflicient filtration, and that distriboted by the
“Southwark and Lambeth Companies was much polluted h
soluble organic matter, The Lea water supplied |3
New River and East London Companies was efficiently
filtered, and of similar yuality to the better samples of
‘Thames water.

‘Soctitry oF ArTs MEDALS.—On Monday last, at Marl.
borough House, 1is Royal Highness the Prince of Wales
presented to Sir William Thomson, F.R.S,, LL. D.. D.C.L.,

~the 1879 Albert Medal, awardéd by the Snc:clv of ‘Arts,
“on account of the ngmﬂ services rendered to arts, manu-
factures, and commerce by his electric rescarches, espeeially
with reference to the transmission of telegraphic messages
over opéan cables,” The Society's Medal for 1880 was at
the same time presented by His Royal Highness 1o James
Prescott Joule, LL.D., D.C.L., I"R.S., of Manchester,
¢+ for having established, after most laborious research, the
trie relation between heat, electricity, and mechanicul wnrk
thus affording 1o the engineer a sure  guide in the appltca-
tion of science to industeial pursnits,'

Sociery or Arrs CONVERSAZIONE,—The conversazione
held on Wednesday night, by the members of the Society
of Arts, at the South Kensington Museum, proved hlghly‘
successful, and was attended by large numbers of “the
society’s g The pany us they arrived were re-
ceived in the Architectural Court by Lord Alfred 5.
Churchill, the chairman, und other hers of the ¢

and instrumental coneerts were given at intervals,
and attracted large audiences. The galleries containi

modern or less
the guilds placed their

thn emhg@ﬂhe chief mginrn . Thes
t Joving-cups, punch~howls, tankards
nm, Iudls. mo-wp:ter dishes, salt- mmu,
ewers, snufl-hoxes, a ipumi
Among the more ienaus bits w
‘clnp and cover of Nurembery work .ai!rlblud by
erers’ Com helmet-shaped ewer
“.ﬂm wgmmuloiu 1741 for the Goidmiﬂuw :
a silver-gilt standi ; embossed m‘
the "M o!"roh:l,llf" tll:rlm e I

Company ; npdrormm-%‘& wﬁw .@

lo i g rl?:m Eﬂ' weh cxhlbltmi he
e o L
ri layers' Company, Amon qub? hibits were
four silver garlands ur luu fmmrl; worn by. i
wardens of the Carpenters’ Company ; a
watches contributed b thc Clothmakers' Cm
interesting specimens of work in iron, lent by the
smiths' Company ; and the Weavers, Company’s
attested by Thomas i Becket, Inaddition to the
g!a#e and curiosities, other articles were lent h’i‘m« _
I Antiquaries, Mr. J. R. Vallentin, Mr, W, an,
Mr. L. 1. Phillips, and there way an interesting ¢
of ancient andl’ modern
Prounndes, In the Lon
various charters granted to (he Cm‘pora
William the Conq'lteror,‘[{mryl . Rlg
various old books, records, and pictures | v
able autographs, including 4 debd signed -
thu Cit{ajewe[led scepu;ur , and V8,
the or on ¢ oceasions | and
p ate in use at the Mansion House,

MEETINGS FOR THE WEEK.

‘MOND:\_\.’_ J.Tl-ua U

Cnystar PaLace.—Handel Festival. * Thy Mesadah.* :
ARRONAUTICAL Soctvry of Great MitAIN, -t’ﬂ-uunl l‘luﬂn’ bl,
the Society of Arts. Maodels, Papers and Disoussions,
TURSDAY, Jusn 22
Starisricat Socry.—y pam,  Anniversary,
ki:;ﬂ. l(“nmdr:u AcwicurTomar - Sociery,-«Mesting  at M
« I ¥our
WYSTAL l'm.nel --lhndcl. I’ullm Felection,
GuoLudicar Sociniy, =8 p.m
W‘EDNESDA\' Jusn ‘34
Rovar Usizep Senvice I8sTiT0T108, -—; .
C. Doan-1itt, R.A, on i: Trapsport S vl l.!da
with & brief nccounl of the Transport Operations from

Dnm:wrn Aul(c_i{grunﬁ BocINTY.~<Shaw of W’x, m ™

ments and
T HURSDAY. Juxe gy,

Sor Crup—~h.30 pim, Annis
Vicrourn Doox Kxransion o be opensd by the Duke and

the Raphael cartoons, the Sheepshanks Colleetion, the
Williwm Smith collection of water-colour drawings, *‘ the
Chantrey Bequest,” the Schliemann collection, as well as
lnﬂnotbau. were open, aud were well filled throughout the

I‘Bn'ﬁ:;'um:c L1GHT o8 SHIFBOARD,—On the night of
the 7th inst. a highly successful attempt was made at Ports-
mouth dmk{ml to IE:‘ up the Znflexible dock by means of
the electric light. bject of the trial was (o aseertain
whether it was mlic&ble £0 to illumine the dock—n husc
chusm 416 feet long by 110 feet in width and about 39 feet in
daz!h—-u to malke it possible in time of war, or from any
er urgent cause, to dock an ironclad after dark, or to
continue the work of completing her for sen tlmmgbont the
nigh The apparatus nsed oun the vccasion was one of
'ﬁm!h'u dynamo machines, consisting of eight magnets and
four powerful electro-magnets, and driven at a speed of 8oo
revolutions per minute. The lamps were also constructed
“on the Brush principle. Sixteen of these were placed inthe
| same circuit in variovs parts of the dock, while a seventeenth
was in the electro-plating shop, near at hand,
where the generating machine was fitted. At a quarter 109
o'clock all the lamps were simultaneonsly lighted with posi-
tively startling resuits. The whole of the dock appeared to
ﬁﬂutmt!y ‘with daylight, rendering every part of the
{ ‘keel, and bllgu of the monster  turret  ship
&nﬁeﬂy distinet, 5o that the workman would have
m dimmhy in  pursui ‘& their labours
: g‘ The carbons, which are vertical, and
diameter, burnt with a steady white
of flame, and the most sensitive
: “the least approach to the cus-
- wnuyhnm g ’.!‘hnurbuuw!ll bum nine hm con-
ﬁuwusty vitlwul ‘being changed—the renewsl, however,
‘being performed automatically ; and the estimated ex-
, which has been confirmed by a day's continuous
imption m per Jamp for fnur ‘hours,  The
oing at 120
ng 10 cwt,
' :ul wan ol inferlm u.lity,
m of the M.
) ul\lmp for

" of mmdiﬂ. would

of C
FRIDAY, Juwn 25.
C-mm. Pavacn.~Hando! Festival. ** Israsd in
AL Usttun Spvice [NSTHUToN. =) pm
lu.gl’ o\ R ., on Naval Promotion, Ui&hmulull,f
SATURDAY, Jusn 86,
PuvsicaL SocieTy.—) p.m,

RAILWAYS & TRAHWA’VB. :

Tnr SAHARA Rau.wa\.—-ne Sahara Rnﬂn kg
mission met on Wednesday to hear MAM. Clmlay.
and Soleillet give an account of their e:ploutinul.

two latter, who are about to star in, adv a
graph line as a preparatory step,“snd M, de
nnlcd E:i: ide; I‘t:‘n £ Vsmnur !’o m
aving been exhiaus arroy w ra
of 6o§ooo fr. F‘_ i

‘I Mirsty Stunwav,—The Liverpool Chambe
Commeérce have passed a resolution approving of the
for a subway under the Mersey; between Liverpool
Birkenhead, and of supporting a plti!lm ta Parliament ir
order to bring about tu.Pudy accomp uhmt On Tm
day the House of Lords’ Committee passed g: hle of
the Bill.  The total length will i i

chains, and the estimated capital rptl
taking up of which is guaranteed by th

14 &0 , the Merye Dmk Board and the
Gr‘;:%mm Railwa, {"eaeh of whoé’l are prepared to giv
security for the cost of construction. . T

engineenatew uhn Fowler, of London, and Messes. _ ;

O e ALaend B Ttay T, Du gu fp;g
L BERG WAY TUNNEL—

week the first practical steps have been n‘

realising another miu work of

i ] ﬁ ‘* . I
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h the tunnels
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NAVAL ARCHITECTURE.

LAUNCHES.
EnoLisn.
Scoern—The Barow Shipbuilding Company lately
launched feom their yard at Barrow, a steam-yacht built to

the order of Earl Ducie, She was named the Severn, and
is of the following dimensions :—Lcurl.h between perpen-
diculars, 135 feet ; breadth moulded, 22 feet ; depth moulded,
12 fect b inches ; registered tonnage, 314 B Her engines
are a pair of direct-acting inverted surluce condensers, and
she is expected to steam 11 knots per hour, She was
launched with steam oup, and steamed with her own power
into the docks at Bhrrow.

Scorc, "

C‘l{dci:k_.-—()a the 2gth May, Messrs. Osbourne, Graha
and Co, Jaunched from their yard at Hylton an iron screw-
steamer bullt to the order of a Cardiff firm, and of the
following dimensions :—z220 feet by 31 feet by 13 fect 4
_inchies to top of tanks, and she will class 100 A 1 at Lloyd’s,
“She has been built on the cellular system of tanks for water
hallast fore and aft, and will be provided with compound
¥ by the North-Eastern Marine Engineering Com-
pany of 100 nowminal horse-power, and has been fitted with
all the lutest improvements and appliances for facilitating
the londing and discharging of cargoes, On leaving the

wiys she was named the Clvdach,

er de Mes d' Hyeres—On the 29th May, Messrs. 1D,
Allan and Co,, ih}y)h;‘,l:l:n. Leith, Jaunched from their yard
a screw-steamer of 70 m:swﬁrou rogister, built to the order
of M. Vaccaro, of M les, intended for Government
service between the naval port of Toulon and the Island of
Hyeres. Her dimensions are :—Length, 88 feet; breadth,

106 feet, 6 inches; depth, 8 feet, Ginches. Her engines of 2

horse-power, nominal, will be supplied by Messrs, Muir an
g,gllm;ﬁlugow. She was named the Cowrrier des Ies

e

fhin, =00 May 2a7th, Messrs. David and William
Henderson und Co, launched from their Meadowside Works,
Partick, 2 bandsome iron screw=steamer of 2150 tons, and
*of the following dimensions :—Length, 320 feet; breadth,
306 feet 6 inchex ; depth, 26 feet hold, She has been built
ta the order of Messrs, Donaldson Prothers, 67, Great
Clyde Street, and will form one of their Canadian and South
" American fleet of steamers. On leaving the ways she was

mﬂw. The Cyntiva has been built under special

will e furnished by her builders with compound
of 200 horsé-power,

(len Ltive.—~On May 26th there was launched from the

‘shipbuilding yard of Messrs, T, B, Seath and Co., Ruther-
& handsome little steamer intended to ply on Loch

Jitive, in connection with the new tourist route by the Oban-

mﬂm Her dimensions m:-—-l.c-n%\h, 82 feet | breadth

{mo )y 12 feet; depth (moulded), 6 feet; and she has
a promenade deck §2 feot long, while the fore cabin is 18
feet, and the after-cabin 10 feet in length respectively,
The vessel, as she left the ways, was named Glen Etive,

- The Glen Etive proceeds to Anderston Qtufy to receive her
machinery and fittings, which are to be of the wost im-
proved description.

Greyhound,—On the 27th May there was launched from
Ahe ywrd of Messrs, Robert Duncan and Co., Port Glasgow,
a mtw-ﬁmuﬁh:&a by uldby g c!:ruud lluw Ax, !pecti,nl
; ] with compound engines, ol bo-horse power
Meszs. Smith Brothers snd Co AR

Lecta~On the 29th Msﬁlhm was launched from the ship-
buflding yard of Messrs. Murdoch and Murray, Port Glas-
_mdlvlplndld steam.yacht for Mr. David Laidlaw, of
ey, Skelmorlie, of the following dimensions :—
100 feet by 14 feet by 8 fect 6
Jolt the wiys she was named Zacta, The vessel is fitted up
in forward compartment with saloon, ladies' cabin, pantry,
lavatories, and’ two state-rooms. The ladies’ state-room
fitted with & bath, which can be filled from the sea and
‘heated by steam from the boiler. All the fittings of the
saloon and Jadies’ cabin are of the best description, being

with carved and gilt capitals
cabin is lighted with a
ht with obscure glass, and the fittings are
saloon is entered by deck-house, which
All the deck
i “"-“.?c.‘&‘f.‘,"" oot onobbarmbnp e i
up a8 a ! encaustic tiles, where

:l: mﬂh{m-h i niug by fire or nun: The crow
‘the engine compartment,
with boiler and nes on board,

and aoul

inches deep. As the vessel.

The |

went down the Clyde
wlll take up the sta
Dunoon and Arrochar, connecting with the
steamers, 18 207 feet by 21 feet, 6 inches by 8
built mdulg.of,;m, hayin

entire lengt v g g S e i siied
tinuous prom ¢ fore an i ie vessel is suppli
with diagonal engines of about goo indicated horse-power,
having two cylinders of 36 inches, with a stroke of § feet.
The boiler, which is also of steel, is 14 feet in diameter and
:;I feet 6 inches high. The Chancellor behaved most
admirably. The engines worked well, and there was an
absence of shaking and tremulous movement, The vessel
started from Helensburg, and then ran across to Prince's
Pier; from thence she sailed to Dunoon, and then ran down
us far as the Cumbrae Lights. The speed attained was 16+
knots per hour, which was regarded as very satisfactory.

Ldith~On the 29th ult, the steamship Zditk, of Hall,
bad a tal trip.  She was a serew steamship of $84 tons
gross and 279 tons nett., built in 1864 by Messrs. Hendrick-
son and Co., of Renfrew, and was intended for blockade
running. The conclusion of the American War, however,
made her useless for this particular trade, and she was then
purchased by Messys, G. Lawson and Co., of Hull, for their
service between Hull and Rotterdam, In this branch of
commerce she has been since ehgaged, but her consumption
of coal, and the space occupied by her engines, rendered
some improy t indispensable, besides which the age of
her boilers, and consequent deterioration, had materially
reduced her rate of speed, In order to obviate these
delects her owners placed her under the charge of Earle's
Shipbuilding and Enginéeting Company (Limited), Hull,
who have strengthened and refitted Ker. and  designed
and built her a new set of engines and boilers, The
vessel left the Hull pier on the duy mentioned, and pro-
ceeded down the Humber to run the measured mile off
Withernsea, Four trials were made, which gave the fol-
lowin resulla—aga:‘gnt the tide: 11'g and 11743 knots ;
with the tide, 12°7 knots and 1584 knots, or a mean ol
12150 knots, or 14°303 miles per hour. The new engines
are two pair of gompound surface condensers of 120-horse
power nominal, working up to 550 effective, and the con.
sumption of coal will be reduced from 17 ewt. per hour to
B ewt.  Phese alterations have now made the Edih 562
tons gross, 315 tons net, and enabled her to carry 70 tons
more cargo, She is propelled by two screws, which work
entirely independent of each other,

Lake Manit ba,—On the and  June, the new steamer
Lake Manitoba, boiunfing to the Canada Shipping Com-
pany, went on trial down the Firth of Clyde, The result
was very satisfactory, the mean speed attained being 14 kaots,
The Lake Manitoba has been Euill by Tames and
Thompson, and is a sister ship to the Lake Wﬁnlpcggi
same builders. She is 3500 tons and 400 horse-power, an
is built of special strength and scantling for the Canadian
cattle and produce trades.

Malemba,~=On June 2ad, the new steel screwssteamer
Malemba, which has been built by Messrs, Tohn Elder and
Co., Govan, to the order of the British and African Steam
Navigation Company of Glasgow, went down the Firth of
Clyde on her trial trip. Thix steamer is a sister ship to the
Coansa, built by Messrs, Elder for the same company, and
is of following dimensions : —Length between lars,
290 feet ; breadth, 36 feet ; depth of hold, 18 feet ; tonnage,
gross, 1520 tons, is vessel is designed to have large
cmyin.g capacity, combined with light draught of water,
and is for that reason entirely built of steel. The engines,
which are supplied by the same firm, are on their compound
t;incipio and on the trial gave a maximum speed of u-g

ots, and an nmaT, speed of 12:56 knots, as against t
contract speed of 11 knots.

Sakara. — On the 20th May the screw - steamer
Sakara, a vessel ol‘is tons burthen, built 1o the order 6
the Bedoum Steam Navigation Company (Limited), Liver-
pool, of which Messrs, W. and E{ Thomson are the
mmanlni”omu. mude her trial trip over the measured
mile at Whitby, when she attained an average speed of
11-28 knats, she being at the time in ballast trim. The
machinery during the run woiked with perfect: smoothness,
and the trial in all respects gave the greéatest satisfaction to
the owners, who were re nted on the occasion .

Mr
William Thomson und Mr, William Glover, the mbgm&‘:
engineers, un supetintendence

inspectin
vessel nnd her machinery

ﬁﬂ. She s

have been constructed,

St. Awugnstin—~The tial trip of the scrow-steamer
St. Augustin, built by Messrs. Jgh.n Elder t:t_cl%n. for the

ie Générale Cransatlantique, took
#th of June. After ta
on board at Greenock,

on

Augustin

camer accomplished the

a saloon running nearly the i
and breadth of the main deck, with a con- | the !

lEﬂ)’ inﬂudhy:hnhﬂd&:i.
¢ proceeded to
Skelmorlie, where she ran the measured ml!l;. On l_lt_u_ﬁr:: _

ten days,

'D::Asnnwrfnn‘-' : were 15
:;aldn;ato&l"o:ﬁ:da. resent v

as compared

which was written ;—¢
We are ninii:ﬁ |
other words followed, b
Hulchings,” The missive
uutherﬂug. on the ground that
Atalanta have drifted anywhers
hl:'l:ﬁ rd to the set of the ¢
prevatling - earl
New

the Atlantic in ¢
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NOTICES OF BOOKS. .

Chemistry, Inorganic and Organic, with i ments, R
CraArLES Lounon BLOXAM. Fourth M’I

J. and A. Churchill, 1880, A '
THE issue of a fourth edition is bardly the oceasion for a
len notice of any work, even though, as in this case,
we have not sly it under our readers’ notice,
‘We should, however, omit both a duty and-a.pleasure if we

lected now to recommend * Bloxam's Chemistry " as an

addition to the ‘library of all who need a handy
treatise on the subject in a single volume. Larger and more
complete works there are without question ; but that there
s no better one-volume manual of reference for the pro-
fessional man, since ‘Taylor’s has geneout of print and out
of date, we know by some yews' experience. Its preat
merit consists in the clearness and copious illustration of the
earlier portions, which give the reader an insight into the
elements of the science, andsin the very full descriptions of
‘technical chemistry, under which fall the metallurgical part
of the work, and such manufactures as those of glass, fictile-
ware, gunpowder, soap, &c. The revision of the work has
been carefully performed, though it needed no extensive
corrections, e are bound, however, to note that the old
statement is ated as to the impossibility of making

essemer steel from phosphoretic pig, and regret that Prol.

oxam has not made at least a relerence to Messrs, Thomas
and Gilchrist's remarkable paper on the subject, published
nearly two years ago.

The Recint Depression of Trade, By WALTER [, SMITH,

BA. don : Triibner and Co. Pp. 107.
MR, SMITH has written a sepsible but not very strong essay
on the economical phenomena of the past lew years. It
is gratifying to see general principles applied to particular
cases with as much success as Mr, Smith ‘l:ms achieved, and
we tuke no grudge n[i_ainst hia work lor baving been the Oxford
Cobden prize essay for 1879 ; but we have not been much
refreshed by its Fempal. i:!riaﬂy stated, the reason adduced
by the au or the decline of trade on the Continent
d{ce the Franco-Prussian war is the enormous loss, direct
and indirect, cansed by the military establishments kept up
by Continental pations; while for Lpgland the causes
assigned are the impoverishment of Continental custumers
oawing to the war just mentioned, the collapse of the railway
mania in America, the waste of English capital in foreign
loans, the disturbance of trade created by international
tele u.ph}r. Ungound trading, reckless manufacture, the
workman’s unwillingness to put out his strength and skill,
are all factors in the same unlucky result ; which Mr, Smith
€€y No more m])rncticnl means of conjuring away than hard
wark, free trade and honesty.

Guia del Jnventor. Don Felix Prats, Madrid: Calle
de Don Martin, 7. 8vo. FPp. 58, -«

THE original text of the Sglnnith patent law of 1878 is here
reprinted, together with the regulations which have trade
marks as their object, and a summary is also given of the
patent law of all countries having one, A list of the patents
taken out in Spain during 1879, which forms 30 pages of M.
Prats' compilation, s useful, and not bulky.

A Description of the Diffevential Bxpansive Pumping
Engine, By Hrsry Davey, M.LCE., F.G.5, &ec.
London ; Spons. 1880, Fp. 36 and 10 plates,

I this little work is given an exposition, at once brief and
clear, of the ingenious differential valve gear, designed hy its
author for the purpose of regulating the admission of steam
to the cylinders of pumping engines, according 10 the
variation of load. This is effected by an ingenious com-
bination of levers described in the text and illustrated by
Jithographic deawings. A large number of practical formulse,
none of them expressed in terms higher than those of a
limﬁplc equation, and some notes useful to those concerned
with pumps and pumping operations, give an additional
value to Mr, Davey's sket

Switzerland fHustrated. In parts, 40 pp. each. Zurich:
Fiissli and Co; London : Smith and Son,

Tre Swiss firm which prints and publishes this collection o

small local guide books has been prompted, no doubt, to

its enterprise by the wish to spread the cost of the miuoingl

over as wide un area as possible.  'We wish the publishers

could have gone to the expense of having these books

revised by a com En scholar. Inaccuracies in
language and in dn style in a French edition any
firm that knew its business would be most careful to guard
against. The the French have for their language

respect
would render unsaleable an edition faul
However careless and & pew the Englishman may be,
we do not like to see his rence speculated upon ; and
are barely reconciled to the text by the vampwucn
‘experience,

in these respects.

ACCom it., * Were a Paris, of great
SRS e potees el A2 the fokest Amssine andscupee
o ¢ to the fairest amongst landscapes,
bvﬁnho"&uc?mﬁh ve the - P"isp:l:e
astounding conundrum with which one of the sections opens.
‘the price of each is **4 sh.”—sixpence is meant,
‘each district of Switzerland

, may scem at first sigh s
d tzer-

b

i

R

' mills
T
concern m each State.  Ewglish readers who are fain to
content themselves with Mr, Funt's short and dry statistics
would be glad to have for their own country information
such as that of the following paragraph, taken at random.
"Wthnl; -Igm Cmp?yi Terre Haute, Completed in
January, 1874; 15 single puddling fwmnaces; 1 serap
gll.l'mll:ﬂ: 3 heating furnaces; and 3 trains of ralls (ane
8, one 18 and one ao_#ch}: uct, all kinds of bar
and guide iron ; annual capacity 6000 net tons.  Brand,
fWabash.! A, J. Crawfurd, President; J. P Craw-
ford, Secretary and Treasurer,” --
In this detailed manner all the works in the States are gone
thr‘;m‘s‘t:. Iar;lu.; mg nm;:l, whetherl l:; work or standing still
and thus, with the editor's excellent arrangement, a very
satisfactory Directory is put together, e enui:ind:.g
extructing one little paragraph com tary to the list of
forges in Tennessee ;-—*' In the ‘mountainous cts of
Tennessee the forges are usually operated by i
only make bar iron from ore whenever it is needed in thelr
immediate neighbourhood. Each forge usoally has two
fires, Dhaily production about 250lb. to the fire; much
depends upon the water-power which drives the blast and
::Emcr; in exceptional cases even 7oolb, a day being
e'U’ - o

Gevdesy, Dy Col, A, R, CLarkg, C.B, R.E. Oxford :
The Clarendon Press, 1880,
ALTHOUGH the subject of geodesy has in recont years
become a very large one, until the appearance of the pres
sent work there was no treatise u% it in the Lnglish
language, with the exception of Sir G. B. Airy's article an the
Figure of the Eartly in the  Encyclopedia Metropolitana,”
Sir G, B. Airy's article was exhaustive at the time it was
published, and it is still valuable for many reasons, but
since then many important works have appeared on the sub-
ject abroad, dnd both at home and abroad there have been
many detached treatises and 1eports, scientific or o
prepared, which remain  on the shelves of scientific or
official libraries. The most important of these luive been
it under requisition by Col. Clarke, and the result has
ln:en awork in which the subject is faily brought abreast
of the time. In the first chapter there is & general descrip-.
tion and history of geodetical operations, from the early
attempts of Snellius to determing the rvadius of the earth,
in which the principle of measurement by triangulation was
first adopted. Halfacentury afterwards thetriangulation from
o point in the vicinity of Parls to Amiens, executed by
Picard, enabled Newton to establish finally his doctrine of
gravitation. The measurement of an ar¢ at the equator and at
the polar circle, under the auspices of the French Academy of
Sciences, was the first great operation in geodesy, and
to important results, hen the metric system was .
by the French Constituent Assembly in 1791, an are of the
mieridian from Dunkirk to Barcelona was measured in
order to deduce the national standard of hﬁth ; and the
triangulation was subsequently extended b'}h . Biot and
Arago further along the Spanish coast, The Great
nometrical survey of India is next noticed, as are a
the geodetic operations in this country, commenced
by General Roy in the last century, and but receutly
completed, There is now a well-connected triangula~
tion extending from Shetland to the island of Form :
off the Spanish coast. In the second chapter, erical
trigonometry and fundamental equations are dealt with, g
the third the method of least squares is explained, and
chaglcr four the theory of the figure of the earth is discussed,
In the subsequent chaptors, distances, szimuths, goedeticlines,
base lines and their measurement, instruments, ions,
and the figure of the earth, pendulum and pendulum obser-
vations, and numerous other geodetical ts, wre con-
sidered, and a few pages of notes and additions close the
work.

Water Supﬂﬂ By J. M. Bavrour Browne, Barrister-
at-Law. ndon ¢ Maemillan and Co. 1880, .
THE subject of this book, it must be admitted, is one of
pamamount importadee.  For purposes of cleanliness and for
various other household and manufac uses, a copious
supply of pure water is indispensable. Ireedom from un»
wholesome ingredients is absolutely requisite where water is’
employed in cooking or as a beverage, and in that condition
it is the natoral and the best drink. Unfortunately it is
seldom indeed that the water supply, either of sparse or
populous neighbourhoods, is what it ought to be in respect
of freedom {rom pollution, The existence of manulactories
on the banks of cur rivers, and the drainage from the sewers
enlarged and contaminated m:?ﬁ.vld with the introduction
of the wet system, have all tended to render a water supply
from rivers dangerous, and the extension of the heavy
uring of agiicultural lands has had a similar though -
efiect upon surfuce supplies collected from

grounds, The water drawn from shallow wells near houses
ought never to be used for alimentary Water
drawn from a gathering ground, whether by

dams constructed across a valley, or taken more i

from: a natural reservoir, such as Thirlmere or Loch Kat-

rine, if the area of supply is clean moorland,

b i g ]mra:l pmp.m'-'lg'n

and softer than the st

Care, how;ver..h:hwlg be b:m that

backs in the ol m wnﬁln.,n or y-manured
A to the reservoir. The -ﬂn
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influence of pollution from sewage in the water of
?m London companies bad an evident namu-am
and virulence of fhat disease. The celebratad
Lausen case is olso adduced as showing how disease is
spread by polluted water mpp,l;. In conclusion, Mr. Browne
es Dr, C:yhz'u making Sir John Harrington, who, in
the refgn of Elizabeth, invented water-closets, responsible for
most of the typheid fover we sufier [rom, and asks, * Have
not our , in «the wide confederncy of ignorance,
insisted that those poisonous. serpents, drams, and those
other serpents, water-pipes, were salutary metal serpents,
upon which we had “only td*laok favourably live
and have not we, believing them, taken these vipers
into our households, and been smitten with sore discases
in all our joiots 7'

Metallurgy : Silver and Gold. Part 1, By Joun Parcy,
u.D..%&iq F..S. London: John Murray. 1880,
Tux appearance of a fresh instalment of Dr. Percy's great
work must always be regarded as an cvent in the unlor-
tunately too sparse records of metallurgical literature.  The
rnlmm before us embraces only the first part of the treatise
on silver and gold ; of the ;cccm;t vrinlumc. l&owu\fer. 18
already in type, so that we may hope for its g y appear«
ance, :nd lla::p:nmpleilm of this Img:b of the mgun]: opus
of English metallurgy, This first part, although filling a
lnlk{ volume of nearly 700 pages, does not even exhaust
all that the author Znu to say about silver, and bunilr
touches on gold at all, The work hus evidently, as will
always be the case with a labour of love such as this, grown
under its author's hands 4l it has _considerably exceeded its
projected limits. The present volume, following the plan
always adopted by the avibor, commences with a very full
uccount of the chmtcﬂgrnpcrlh of silver and its combina.
tions with the non-metals. As an example of the elaborate
detail which chacacterises the whole work, we may mention
that the description of the formation and properties of
ehloride of silver alone occupies rather more than fifty pages
Throughout the book, where chemical symbols are used,
both the old and new notations are given, which is very eon-
venient. This preliminary matter is followed by a detailed
account of the alloys of silver with other metals, more
especially with copper, Under this head there is much
curious information on the subject of the silver currency and
“wllver plate, of which its users generally know very rittla.
“Thus we find that the mysterious series of marks stamped on
plate conveys to the initiated not only the name of the muker
and the {:I’ the standard, but the rlm: of assay, the year

of assay und the fact of the F‘fmﬂ‘ ol duty. The nawe of

tpz maker i indicated by his initials, the standard of 11 oz

2 dwt. by aTlon passant, and that of 110z, 10 dwt, by a
Jion's hend erased (7.¢,, without the budr%. except at ﬂir.

. mingham and Sheflield, and there by J tannia alone ; the

A of nssay by heraldic arms, the year of assay by a letter
it is used thrqughout the year, and is changed every
vear, and the pa t of duty by the sovereign's hend, The

rtant subject of the imperfect homogeneity of alloyk of

and copprer i fully treated in dealing with alloys, The

v of argentiferous ores and metallurgical products, with
claborate utions used in the laboratory of the
School of Mines, is described in detail. Some further
anition of the chemical reactions involved in these
rations might perhaps, however, have been given with
age to the stud tﬁ; The assay of gold and silver

lion, coin and plate, both by the dry and wet :
. ?ilhl:hu d?(?‘:;bz?u al c‘z lfﬂnﬂ ’I]n;:]‘wd.
wery o ' o 2 (4] [ n’enlo 5 » car [M l'
: Mﬂt Lﬁ :ﬁ::? furnished 1ot & .mh::'l:';‘.n Dﬁl
from actual ﬁm‘tlm. finds i8 place here. In the

on the separation of silver from metallic mfper by tit&e
fom gold,

&

g Bt B i, ol
90 N accoun ¢ method pursued in n for
he liquation of argentiferons cnpl;?r vrhich will g:P}onnd
i ng 8 v his is another instance
of a contribution from an old student, having been
furnished by Mr. Godfrey, lately Mining Engineer-in-
Chief to the Government of Japan, who appears to have
'Inwlin the assisted on of the present volume.
M chlorine process is fully explained, and a valuable
! -K_M-ﬂum Mint, 'S y b5 given i
e et
m_‘ n development in tbﬂmm.
As silver smelting, p-cdhnﬂr understood, is treated
al great length in the author's former vol ume on
- &md lead, he bhas contented himself in

e a1 Y
el

T
1 its practical A
g
wit sense 0f the n ;
the end of the book js ted
temperate and manly letter; ex
vigning his appointment at the
resignation which seems to ?I.::
on Bim by oificiad capmee, -0 &t
a siver l?nw y |
anﬁ: that of i hil
author's ise :
the wrkm well be re
particular cloud, which at one
interfere with the development of the
struction in England. :
We feel sure that the hope ex Percy |
he will still be furnished by his fo students and frie
with any information concerning what they have observed in
I_t_wtnllulrinl practice, will nul.ﬁa expressed in vain, and that
they will a8 heretofore act as volunteer contributors lo the
aps most lmﬁ:u.nt technical work which has yet been
roduced in England. We may also gt:rhn.pc express the
ﬁupz here, lhathJZr. Percy will now be able to wpd:n ! w

P ( on_an ;
:Ec first edil?on of which has not only been long out of print,
ggh eie

We have

but is siow from the rapld progress of the metallur

metals during the last decade quite out of date. .
already had occasion frequently to draw atiention to the
anomalous fact that England and America, the greatest
iron-producing countries in the world, are at present without
any authoritative and comprehensive treatise on the metal-
lurgy of what is certainly a far more precious metal than
either silver or gold, and we do not hesitate now to do so
again, E -
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Meg:llon.i C;,m;rn Bwlvn. iTrﬁ;a’ntr ! |.Co!.. iyl
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Bvo,  Stanford.
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edition. 12mo.  Simpkin und Co.

Pocketbook of Useful Formule and Memaoranda for Engl-
neers, By G. L. Mglesworth,  zoth edition, 32mo,
Spon,
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W. C. Bergen. sth edition. 8vo, Simpkin -ng Co,
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. Cenury. By W, G, Mulhall, wi 8vo.  Stanford.
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edition, 4to. Trithner and Co,
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OBITUARY.

W regret having to announce the death of My, Gent, cl'
the firm of dall and t, eel d its,
(b Vitiois Mo, S, M oharier, Akl o

My, Witniam Surrd Dixon, of Go Lanark-
shire, the Mmuﬂ:élhe firm of BJI:E%&“ u

Co. (Limited), on on Wednesday at the age o
'6.:!‘!»:&3\*[’1: been in fa L for 8o pas
r. Dixon, wh’u'm born %ﬁ‘ﬁup{nm. e 101
of the peace, and a deputy-lieutenant for the counties of Ayr
and Lanark, and proprietor of large ironworks in Glasgow,
ey et s oy D
- Ry T e

of Mr. George Charles Dbomll
essrs. Secbohm and  Dieckstahl, steel refiners and con-
near Hamburg, and
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! es remiltances were 3o sadly in arrear
that merchants on the other side felt that they were nat
wartanted in distributing the orders received,  The New
Zealand mail received on the previous day was an improve-
ment on its immedinte 5 United States orders
are still of fair average amount, and Canada has bsen buying
somewhat more freely, although money is still tight in the
Dominion. There is a fair business doing with the Cape and
also with Brazil.  Tndian orders continue (o arrive on ascale
which could scarcely have been expected, looking at the
flnancial state of the country. are maialy confined to
nﬂu;yhmterid. galvanised iron, toals, nails and
padlocks, but there is a perceptible improvement in the de-
mand for English hardwares genetally. France has bsen of
late our best Continental customer, German manufacturers
having been in successful competition with us in Southern

ussia for machinery. A falr bulk of orders isin hand
amongst the tube manufacturers of the district for Canada,
Russin and some of the South American markets, A pood
line has recently been booked by one firm for Russia, naniely,
some 300 tons of wronght-iron tubing for the conveyance of
mineral oil,  In this branch of ;mﬁ-, however, stocks are
heavy, and underselling has been rife of late, so that prices
are much depressed,  The home trade continues under the
lv'.erl'gn of the season, and there is but Tittle prospects of any
tangible improvement until after the harvest. It is true
that' travellers’ shects from the Scotch towns and from

the principal seaside resorts on the English and Welsh

consts, show a better demand amongst retailers in these
localities for the usual season goads, but the ordérs are
m for small lots and the articles of the cheapest descrip-
n, bespeaking a poverty of consumptive demand. For

* ironmongery there has been a lutle better request,

and the same may saicl with regard to cabinet brass-
ry, Gas-stoves are going off somewhat more freely,

and there is a shade mpre activity in the call for electro-
plated ware and German silver goods, the orders received

Tunnin; neipally apon spoons, forks, and articles in

-dﬂnﬂ.‘\: u{e, &Dth clﬁ;u a very moderate demand for
classes of ornamental articles, Afairs in the
Jocal chain and wrought-nail teades ace complicated by
labour difficulties. The dissolution of the newly.formed
Congcilintion Board, in the latter, leaves little hope of an
eartly settlement of the p_endiuﬁ differences.  The makers of
Brazil nails—-a ial Iﬁy in the hands of a limited
: rs~—have also just anvounced another

number of emplo
drop in prices of 3d, per thousand—the sixth reduction in a
few yoars. The ag te of these drops represents, it

seems, u difference of 10s, per cwi. on the average week's
work of a skilled naller, bringing his weekly earnings dowa,
on large and small work respectively, from 23s. and 254 to
138. and 1§s, The men urge sirongly that there is no
necessity {or the fall, as there is no foreign competition, and
these nails cannot be made by machinery. But little im-
nrovement can be noted in thelocal iron trade.  Merchants
S et ik 1o P s, whieh:thoy bare
not , it seems, to place orders, which they have on
hand tor the Indian and South Awmcrican markets, until
can obtain some little farther concession from manu-
lurers. It is ed that for Indin some large orders
will be distributed for galvanised iron when this additional ad-
uﬂug in price has been yielded. For the same class of iron
there isa better m#mt, too, for the Cape and some northern
markets. A few of the best houses are Inirly well employed

| finishing up old contracts, but the mqjod?r of the manu-

facturers of unmatked iron are either adding to stock or
running their works short time, as there u-hﬁt little doing
du the home trade. At the Wolverhampton eschange on
Wednesday there was but little business doing, but finished-
iron makers were again negotiating purchuses, aud some
sales ‘otaplg were effected—in one  exceplional case a
) of 1000 tons changiog hands. The market was

m in buyes' favour. Coal was in very slack
THURSDAY EVENING.—Iron somewhat steadler. No ap-

] iuor iness, but less anxicty on part of
kers to push sales was Shown, and less |.mclfersuslm-.gi
Some little vevival i: demand. for pig-iron, but only
lowest quality. Coal market weak and _a;r'nmd. Mr R.
ambetlain, president of South Staffordshire Jron Trade
g;qpm. to-day gaye his award in the arbitration on
e W,

ion, fixing sliding scale in Tuture as follows :
& w% Jrice of iron ta be determined
hooks of d firms gweed ed aceount-
R e

: up to first M
W average s z“*’ 5 lnéd}h'im.",mmnﬁﬁunfn'
.' .‘ I!’- . . '. “ , 'n- “ .- ; a“up

tained in game wl.lﬂﬂfuﬁi. succeedin

endin before first Mor ;
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| ¢ fault

(i
‘- ed that :
woney to Jose will be more cantious in their |
with those who have not,  The fini.hed-iron trade is
along quietly.  There fs an average amount of worl, but-
chiefly on old orders.  There is rather a dearth of new ones
at present, There it a fair demand for plates, but that canmot
be said of angles and bars. Plates £ Rﬁ:ﬁﬁ,{”““'

Bars £5 54, all less 2 cent., ars L3 §s
net. '('}hse emand Tor img:r_l‘actwing coal u_maﬁi‘nﬁ.
but steam-coal lias rather fullen off. ~ Coke 115, to 128, per

ton delivered. :
position of the iron anil eoal

DERBYSHIRE.—Ths
trades of this important district, cannot be sald to have
mateddally changed since our lust natice, The output of raw
iron continues at about an average rate, but prices are not
only lower but the demand is scarcely equal to what it was,
There is only a quiet trade passing at the foundries and
engineering shops, whilst the mills and forges are not fully
employed, The coal trade on the whaole is quister than for
some time past, 1t is true thmt some of the collieries are
sending a large tonnage to London, but this'is for the most
li_m on account of contracts, which are held at low prices,

be quantity of eoal passing over the Midland line s pretty
good considering the competition which prevails, but it is.
said the district coalowners have not fared over well with
regard to gas-contracts, which have been pretty I’rcelE p!md
in Souath {;orkshire. although the tonnage rates.by the -
land to some of the gas.works exceed 4s. per ton, Feom
what can e gathered several collieries have obilained eontracts
for the supply of locomotive coal lor the use of the
Company, but the prices have not transpired. Steam-goal,
where a fmd quality is raised, is in fair request for ship-
ment and smelling pn?gum. bt there is but little doing
manufacturing fuel,  The demand for coke is prety good,
anl a fair ontput is being made weekly, Tead " ﬁnlnt -
exhibits but little alteration, and there is no change in the
labour market, other than complaints of low wages and
small profits,

DURHAM.—The iron trade'of thisdistrict shows worse
features taken as n whole. There has besn, it is true, a rather
better feeling in the pig-iron trade, but this cannot be re«

arded as other than tump-‘;ra?-. and  ardsing from  the

uctuations of the moment, in sympathy chicfly with
stronger rates at Gilasgow. The under.carrent indicates &
probable greater depression than has yet boen reached, for
the finished -iron teade which is at all times a primary factor
in maintaining a healthy tone in pig=iron and stimulatiog
the prices, has, in al] except plates and angle iron, 4 very poor
prospect, This is shown by the fact that the Darlinglon
Iron Cnrnp;alt;l:{l lately stopped their Spriogfield Works and
last week discharged a number of men at their other worles,
Men are also about to bs discharged in the Auckland dis-
trict.  The demand for iron rails anl bars is esceeding
slack. Happily, as already indicated, there is 4 good demand -
for ship plates ; and as the great bulk of the producers are
in this county, the disirict is to be congratulated on the fact.
Bteps are 10 be taken to revive the Wear Rolling ‘Mills at
Sunderland, and capital has been subseribed for the purchase
of the works. . The plate makers, ﬁn:;l:g that prices have
been going down as they considered inordinately, have been
holding a meeting, and, % a résult thereof, we learn that not
less than £6 105, per ton will be accepted for mtﬂ
delivered on the Tyne, where the bulk of this class of iron i§
consumed, Angles are (5 75 6d. i barms, £ _1 g%, ; iron
rails, £5 108, to [5 158, less 2) per cent. T'hie plate many-
facturers, at ‘the present prices of pig«iron, be able o #
make & fair profit, The rates for pig-iron have not shown
much change, though the tendency hias besn to stilfan. The
present quotations are about 374, No, 3. and 366 61. No, ¢
forge net, at works or f.o.h.” Tees, The'codl trade shows
very Jittle change, In this county the steam-coal trade has
been quict, but that is of a secondary character compared
with other ¢classes of coal, the business'in steam«conl centres
ing chiefly on the Tyne, Flousehold conl has been quiet,
Coke is also dull of sale and prices are low, 8. to 105, at
the avens for furnace gotls. ;

FOREST OF DEAN.—Notwithstanding that we
havé arrived almost at midsummer, the Cinderford Valle
Colligries are fairly well employed. This wonld in some
degree bestrengthened by the continued stoppage in West
Dean, where there does not appear to be a:ly remote
prospect of restarting—~the sale of a portion of the pit
works having taken place on Saturday. Quaotations just now
are said to be lower than remembered srace 1865, Wers
all things equal the position of proprietors would be more
favourable than ¢ the case. Increases in the rating have asto~
nistingly arisen, some of the lacal collieries being burdene
upwards of Lrooo per annum. The culculation, however,
is on the tonnege rajsed, and to some extent the oty
awners are protected.  The reductions wride by the devess.
ment committee, alluded to last week, will, though inade-

ufite, prove & welcome easement, Phe taxpayers of the
E‘amt are unduly burdened, under the circcumstances ‘that
the bulk of the surface, some 18,000, at loast, acres, m 3
exempted from rates, thie misfortane ‘%MI ‘the fact
that the Crown, the proprietary thereof, claims exemption.”
There isa s wing movement '!'m-lng for its ohject
the remedying of this condition of ﬂthtg. and under a
combined effort the required retief might be secured. Tt is
fairly certain that until some thing is done the inhabitants
of the district will strenuously op m ‘objeet, sanitary
or edacational, likely to add to ‘burdens.  The Foxes
Bridge Colliery Company deserve commendation and conl-

eatulation in | to their spirit and enterprise, which
ag resulted m al':l::l "’“":{',P-’m‘mﬂ

ing to the Cinderford V woalfield. a




t have been won from the centre of th
'-'-"S’é"?-ﬁ.&".f" of by *dippling"—the alternative course’
adopted. The ecrude iron lndi‘:dmll wltl:::ll. ;;pmy :

stocks are wing. prices
o u:::lh'm soganet nferior iron is in the market,
Ieap

G pntire orders, but
1 to 6s. Gd., steam and f

oM 75 6.0 . e tily
coals 45 9, to.
3% 34, to 38, gd. p

the pit is quoted at

% 0. to 4s. 3d., andsla
Ehipping trade s dn n
tromely low p
offered at Garston at 6s, per ton, and at the high-level, Liver-
pool, it quite as low a figure. For coke there is now only &

small demand with a t cy to lower prices. = =
LEEDS AND WEST YORKSHINE —The West

“with ex-

“to be n misfortune that local makers are indis-

o manufactore pig apart from their old of
Jilgh-class iron; and it is ‘equally a misfortune that, with
the abundanee of Jocal ores and ‘coal, the suspended fur-
naces conlinue silent, There have been a few orders received
for wire, and Unplales are in fairly good demand. Mr.
Chivers, at Hawlkwell, is turning out first-class plates. At

y -on-Severn Mills, Messrs, Richard Thomas and Co,
hn:l:fnh week posted notices to terminate contracts at the
expiration of a month, 1t is Jocally presumed that the
object is to reduce wages, the employés having been ad-
vaneed during the upward movement of prices last year,

G W.--The warrant market has been subject to
constant fluctuations during the past week, and i not at all
in n healthy condition. The * bears ' find themselves
“ cornered *' through a scarcity of warrants produeced by the
large buying for investment which has been going on for
some time past. It is generally expected that a drop will
Aake place as soon as the more needy “hears ' get covered,
s investment buying cannot keep up prices long in the fuce
of excessive production, increasing stocks and unsatisfactory
trade prospeots.  Last week 1250 tons of pig-iron went to
the Uni States, but no freslt orders are now comin
from that quarter,'and it is reported that some of the Scote
lirms 'hnld-‘{u'e stocks there which have been thrown on
their havds by the consignees, On Thursday 40s. 6d. to
478, 6}d. cash was paid, and on Friday from 46s. 9d. 1o
458 9d. cosh was accepted.  On Mouday opening at
455 ﬁ cash, Warrants were agnin found to be scarce and
up to gbs. gd. paid; nest day business was done from

5:?.0:0 478, 43d. cash, and on Wednesday the price
ﬁucl'ualed between 486, gdd. and 47s. Gd. cash, Closing
sellers 47s. 9d. cash § buyers 475, 74d. Most of the brands
of makers' iron have been advanced a little in price in sym-

with the rise in warrants, but very little is being sold,
mMpmnull of pig-iron from Scotland last week were—
Forelgn, 7001 tons; coastwise, 4059 tons; total, i1,660
tons, against 6156 tond in the correspouding period of last
‘year, The imports of Middlesborough pig-iron into
mngumonth 1»? week were 7170 tons, against 7720 tons
in the similar of last year. The total imports of
Middlesborough iron into Grangemouth till June 12,1880,are
103,410 tons, against 108,632 tous till June 14, 1879, show-
ing a decrease for this year of §222 tons.  About 1500 tons
o’p‘lg-hma was sent inte Connal and Co.'s warrant store
rin m"t week, and the stock there now amounts to
Hﬂ.; 2 The manufactured ivon trade is without any
signs of iniprdvement, orders aie difficult to be got, and
imakers reckon that the prices at which they are obtained
are quite unremuperative. The exports last week were
moderate, the chief items being :—For India, machinery
valued at Fos&ﬁ. cast-iron goods at £7033, malleable iron
or the Continent, machinery at {3943, malle-

191
ped h?os :t 2090; and for Australia, galvanised iron at
655, castironut £1301, and machinery at f1053. The
8 rs are steadily pushing on with the work on hand.
week R. Napier and Sons have secured an order for

three Government cruisers, which will be n welcome addition
.10 the vessels already building on the Clyde. The engineers
are dull, and most of the rrml'oundeu are badly off for
orders, ‘The coul trade is quite inanimate, and shows no
ﬂ%m are working for very small w ;
%Aﬂ ~There is still only a very limited
t of business doing in the iron lnuﬂ,:: of this district,
Dut there is a healthier tone in the market, There seems to
be o returning feeling of confidence ; merchants are not

sales so mnci as

i

they were, dealers il anythi
m’ to héldhr:’lhcr than make any a ung
wishes of buyers for forward delivery, Cone
sumers are exhibiting more inclination to buy, and from the
and foundry branches ah:: trade there are rather
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. are also in much better work than lor
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Yaorkshire iron manufacture is even hrisker than previous
reports were intended to convey that it was; and there
could be no mistake tn what has been said on previons
occasions as to the vast improvement which set in about
two months since. That improvement has gradually gone
on expanding, and this week it is really taxing all the re-
sources of more than one firm ol ironmasters to meet the
demands of consumers.  Additional orders for cranks have
been placed here since our last report, and boiler plate has
sprung into extensive and urgent request.  The dilliculty at
the forges is to proceed with the rolling of plites, so as to
gel—not the orders executed in time—but the mills at work
without further deluy, The fact fs that managers have for
a long time past studiously, avoided having any stocks of
“aliabs "' betorehand, and certainly not of sech large slabs
as arc needed for the production of such extra-sized plates
as are specially required at the present time. No doubt
means will be devised whereby to overcome any difficulty
in this respect, although the stress of business is such that in
some instaices seven-cighths of the puddling farnaces are’
preparing the raw material for axles only, There is no doubt
that the orders already on the books for best Yorkshire iron
are sufficient to give full employment for some weeks to
come, The cruecible steel-making branehes of these farges
lofig time past has
been the éase—making ingots to be fishioned into axles.
In the common iron trade there is a preity good output
going on, but there is no strong certainly as to its con
tinnance. Locally, there is very little speculation in pigs
iron, either Scotch, Cleveland or Lincolnshire. Consumers
of merchant iron are only supplying themselves from hand
to mouth, Some fair export orders for cut nails have come
to hand.  There are no fresh facts of importance to be re-
corded this week in connection with cither engineers, tool
makers or machinists, but the fist and the last named are
agsuredly the busiest, It is much to be lamented that the
coal trade continues in a very sluggish condition, in
carrying out the mutual agreement for a wages sliding scale
it has been ascertained by the duly nuthorised accountants
that for the next four months no increase ol pay can be de-
manded by the eolliers,

LONDON.—The metal market gives evidence of im-
provement, and prices Arc better generally. Pig-iron has
changed hands at 48s,, closing slightly easier. Manufactured
not quite so bright. Copper remains steady at advanced
rates. Tin has taken stndes dpwards, and « large business
has been done at higher prices ; foreign, £76 108, ; English
ingots, £L80. Lead better; English, 1§ to g:&n o1
§ mtl:ih’ £15. Tinplates good enquiries are about. i‘u.

5

165, bd,
NEWCASTLE AND THE TYNE DISTRICT.—
There is little that is new to note this week with regard to
the pig-iron trade of this neighbourhood. Prices have only
improved a trifle, but there js a decidedly better feeling
amongst those engaged in the trade, most of whom believe
that prices will now be steady for a considerable time to
come, No greal rise is, however, thought to be possible in
the course of the present year, Clevelund No. 3 pig is sold
hiere at 378 per ton, and before it is in the hands of
manufacturers it costs 2s. 6d. to 35 per ton more for car-
riage ; No. a_fonz: rules about the same value, Ship plates
are easier. They are quoted here £6 2s. 6d. to £6 108, per
ton, but*sales have been made Tor considerably less by
holders anxious to realise. Some sellers in this district have
sent Elam to the Clyde for £6 3s. per ton, and out of that
they bave had to paya 125, Od. freight, Angles are to be
obtained at £5 58. 10 (5 75. 6d. per ton, and bars at £35 55,
The rolling mills on the 1 ed, but
mostly on old contracts.
steady work. In the bolt and rivet branch of the iron in-
ry there is at least steadiness, caused by the large amount
of ironwork that is being executed at present when the
prices are low, Shipbuilding is still on briskly, but
new cootracts are not pluﬂl}ilal, although prices o 8
The slight Tull, however, is not looked upon as likely to
of long duration. Most of the building firms have work
contracted for that will ku&em& yards
till near the close of . In

tagnant.
rices mllng'w n:; market, steam-coal heing | this
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v however sharply : with the 300 fr.
is pot -~ violently discordant dli” the
“il se pent que dans tout
8 lo mot magique de phorisation ait joud un
rile,”” which it was not perhaps doing i the Creusot speci-
fication of April of last year. The policy of the great
French companies in holding over for so long the orders for
pn]:lil::q bave been expected to give out is at last ex-
olained. ) ;
The project of amalgamating the Horme and Firminy
concerns has been negatived,  L'Horme is sad to be
negotiating now with the St. Ktienne steel works.
oiler-plate asked for by Buenos Ayres has been sold by
Loire firms at 305 fr., 320 fr. being the official guotation,
English forge pig has muade its appearance at Lyons and
Saint Etienne at 95 fr, ({3 155 6d.) ali paid. The Pont
Eﬂ)t‘;l: works lave started thew coke ovens at Givors, and
are shout to set two smelting lirnaces on blast, *

The Minister of Public Works has issued a statistical
account of the mineral trades of France for the three years,
1876, 1877 and 1878, and promises to issue similar accounts
for the future annually,. The output of coal in 1878 was
16,960,916 tons—substantially that of |8i4. The Hulletin
de statistiyue, also published by the Ministry, states that at
the end ol last March there were public works in course of
erection at 109 different places in France, and that they had
absorbed over (12,000,000, There were 20 canals being
repaired, enlarged, or built, among them water-ways in the
Nord and Pas-de-Calais, dgsigned to assist in the circulation
of French coal, and There were 4o different ports in course of
improvement, What had been done in railways is nol
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ven,

‘M. Htlouis, of Colombes (Seine), has sent to the Pavis
Sociely of Arts two samples of copper wire containing a
platinum core. In' one of the samples the platinum 15 a
thirtieth of amillimetre thick ; in the other, a hundredth of &
millimetre, ol

‘Mr, Moissant informs the Academy of Sciences that by
passing chlorine over oxide of chromium he gets the chromo-
chloric acid which Mr. Peligot first obtained in another

way. -

%ht.' new Compagnie générale d'éclairage électrique gave,
on Juue 1oth, a demonstration of effects ubiaingd by means
of the Jamin apparatus, The general tenor of the reports
of the experiments was that no great advance was shown
over extant systems of electric lighting.

The Marnaval blast -furnace made about 8o tons of pig a
day. The erplesion oceurred at the moment of tapping,
and both the elder nnd younger M. Desforges' have been
seriouslyidnjured.  The works loy between 200 and 300
luudku', who will be thrown out of occupation for six or cight
weeks, )

The proprictors of the Lille Engineering Works, not
being able to come to terms with their mea, have locked them
out,

BELGIUM.~No fresh fall in prices is reported from Bel-
Elurn, where the range is éxtremely wide,  Many Lrms

ave their orderbooks full, and quote the old rates of 140 fr,
and 150 fr. for frons, and 200 [r. for plates; other )

of & y orpeskilly Boglial:: «The' Pamece
plisie i o el g
sentatives of the ernde iron trade met on th ‘Jth
I situation, {
y .

Diisseldorf to discoss the mlm proposs,
mmmmm its t. The caster
of the German Tron Trad had not
since resolved at a meeting held by it in Kattowitz, to 1
make g0 as to bring their operations back to the le
1879, the make of which year it was agreed to i
standard, In both Eastern and Westem
example of the Westphalian coal trade is of inf
showing, if not proving, that a diminution of s
accompanied by a wholesome invigoration of
culars accordingly have been sent out to owners of mills
Rhineland and Westphalia, containing the outline of
agreement for the restriction of make, to become legn
binding on all contracting parties, and putting them under
the penalty orz per ton for every ton of iron mavufactured
in excess of the conventional quantity, Should the agrees
ment be aceepted in Western Germany its provisions would
possibly be extended to Silesin and Lortaing, Some of the
[minlu contained in this self-denying ‘ordinance are as fol-
ows i—(1) A committee will” be appointed, which will
uame inspectors ; the inspectars to have the right of en!
into works at all times, (2) Livts will be compiled ol'mm
with details of their plant. (3) No additions to be made to
reheated furnaces ; the number of days the
work will be fixed month by month.
the same for all works.  (5) Export business may be carried
on during a close time, on payment of a fine of 105, per ton,
() Local commitiees of inspection to be formed. ‘7 Moel-
ing of forgemasters to be held every month at D .
(8) Work to be transferred from one mill to anether, il there
is any excess of business, (9) A fine of £x per ton to be
levied on excess production, on information given by local
committee. (]m) Agreement to hold good for one year,
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During the last week the condition of the western mills,
the rail mills especially, has been tolerably rood. he
smaller mills were not fully employed, even during the tems

romry revival, and are now glad to take surplus work from
arge’ concerns at almost any price.  DBut Krupp, the
Bochum Works, the Dortmun
hoffnungshiltte, and generally the large concerns, Kave good
contracts which will last out the year, and arc under no
temptation to cut up the market, {l ik very doubtful if such
works will listen to the proposals ‘made in the fo
circular,  The Dortmund Union is workitg at its fu
strength in every department—blast-furoaces, bar and E!:lte
mills—and is turning out weekly some 500 tons of fi
goods, The company can get ?rum its pits at Bredelar and
elsewhere as much as 0o trucks per dayof excellent iron-
stone, and is able to smelt cheapr; in consequence of the
nearness of its supply of fuel, !

Ina meeting Ezld on the 1th inst,, the conlowners of
Westphalia resolved to prolong over 1881 the agreement for
restriction  of output
Cill..l'ioml}' enough, statistics show that the output is still
rising.

AuvstriA.~The condition of the market of Austrin;
which producers have succeeded in gettin
their own hands, and subject to their own dictation, by a
very general and strict agreement among themselves, is far
from satisfactory, A correspondent of Cﬁ

would be glad of contracts at 135 fr. or less ; and pig is re-
Enrled to have changed hands at ?5 fr.  On the whole,
owever, the market is thought to be in & better condition
acurrent of small orders keeping constantly flowing, and
the hesitation of the market being such as precedes a. rise
rather than a fall.  Some furnaces at Charleroi will probably
be put out of blast in consequence of the difficulty cx-
punr;noedut:.y the owners in getting ironstone at the low rales
necessitated by competition. The import duty charged on
foreign pig does not counterbalance the disabilities under
which' the native article labours, while the rolling mills are
unnecessarily hampered in their purchasesof raw material.
Tn a recent competition for bent axles for locomotives, Bel-
glan firms were distanced by German; a Wilden house
tendered 135 v, and 145 Ir. ; Hoesch, of Dortmund, tendered
144 Ir, ; and Cockerill, 1510r. -
4!%0:1 a return made to the Parliament of Belgium, we
find that the of iron rails to steel on the Belgium,
State railways, at the end of 1878, was as § to 3, that the
Hilf longrines need constant attention to keep them in order,
that the Servies and Battig longrines are vittually a failure,
and that metallic cross-sleepers have not been lon amufh
under trial to yield definite results,  The use of iron for

. ts was not found to L‘I
Some ge Mining Engineers'

members of the
Association Dilsseldoif in a body on - Saturday last,
i s e . A Akl S g
] and | ! enter the -
m%u-n a banquet in l.h:wmiug. On {lm Monday
the visited the collieries and eng _
warks near Dilsseldorfl and in the after part of the day left
for home, ly pleased with their visit. At the
' e show of castings made by M. Requité
Liége, of very exceptional merit and interest
d to be & proof of what can_be done for pu s of use
nd ornament, with cast iron, kept strictly w; its pro-
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MMM&N!W volume, and gives a com-
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| and the di
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this e inl phenomenon as follows :—* During the
four weeks the dalness of the Austrian market has
greater, in spite of every effort made by the sy
works to get business into their hands, {'h

of prices, artificial and disproportionate as lhe{v are,
cannot be much longer maintained ; their  unreality is

ated
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are to beat -
(4) Closed days to be

Union, Phinix Gute-

already entered *into for 1880,

entirely into

tickaufl reports on
past

¢ present range

lau'lectiy well-known to consumers, who are already forced,
) ron and

y the excessive import duties, to pay more for i

steel than they care to, The natural consequence of such an
unhealthy condition of things is that nobody buys who can
help it, and large consumers—the railways and engincering
works—are content to wait tll something occurs to force the
hand of the syndicate.  Building operations are alsto very
much restricted,  Builders see the prices of foreign columns
and girders, and are little pleased to throw their money
away upon syndicated ‘gmdl Engineering firms are made
helpless, and cannot selling prices for their machinery.
The torms of every specification for rallway material arve
dictated by the syndicate, and as rmlway managers cannot
buy rails abroad, they have to pay 30 or 40 per cent, more
than they would in Germany, and 100 per cent, more
English prices. This course of procedure has an ex-
ceedingly bad effect on the guaranteed roilways and those
who are taxed to keep them up,  In spite of all their exae-
tions there are few ironworks which
a few are heavily in debt.

The sudden demand on export account in January and

February a 15 to have done more harm than N
did not last long enough to repay the outlay made to meet
it.  There are some expectations, however, still

in Austria, that America will soon again be buying whi
and ferro-manganese,

SeaIN.-~Crucible steel, made from Spanish iron exelu-
sively and Spanish coke, is stated by La Gaceta fndustrial

to be made to the extent of some hundreds of tons a'year at
Trubin. The quality of the metal made is stated to be un-
exceptionable, and tie problem has thus been solved of Spain

sugplying herselll with high-olas s stecls. ;
YoRTUGAL.—8inee April 23rd coal has been rendered
subject to an importduty of 15, 6d. ton, levied on the
weight shown in the bills of lading, !
allowed for coal imported for the use of steamers, or
foreign coke is to pay 3s. per ton, If the weights down in
the ship's papers is not thought exact by the authorities,
the cargo must be weijghed at their order.

1
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- PARTNERSHIPS DISSULVED. ' ¥
TT. Browh, 1. Armstrong and G. Bm.ﬂlnﬂw-hum \
Vkm&mt inoers - Arthur
nout Coyune, N \l;’mut oLhru ﬁm 8“ .lh
—Adams and ﬁ
en-le-Frith Coal Cnm n
dﬂlm-—-l“ Pearn, S nd C ll. ﬁ'ut

Muncheator, engineors—

brass founders D, Nunlu R' Mlnn lnd R,

hampton, iros merchants &n {far as 'Mnrdl D. N .-'] J&lﬂ l“
Sun, Bankside, Southwask, iron merchants,

DIARY OF FORTHCOMING SLLES_._'

NoOTICES 0F SALES 0F ENGINES, PLANT, AND MACHINERY
Ivperemests, MiNes AND COLLIERTES,
Lor Particulars of entries see Advertisements at end of

= AINQ
PLACES OF SALE. PROPERTY ¥OR SALE. ’
On Great Northern,  Eogineering Business,
Dumbarton, Dennystown Forge Works,
Cardiff, Bute Tronworks.

Burton-on-Trent, Mill and Plant.
Purton & Sharpness.  Plant, Engines, Timber, &c.

OPEN CONTRACTS,
London, Iron Buoys.
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Borer Inserction In Fnum.—- ¢ i stated that the
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rance, has been attended with - he lupphs rulllll
French Government hag recopnised as * of
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founded in 1873, Tts objects are the pn on of ﬁ
sions aml ather aceidents, and the dissemination
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an engineer-in-chief, three
draftsmen, and -
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:STREET GLASGO“‘.

'«mm GLASGOW AND. coamimz

BOILER TUBES.

y French, and Dutch Admiralties, and the principal Railways and Engineent at hpme and abroad,

IRON WELDED TUBES AND FITTINGS,

'-ﬂux Walor Tubos, Tubes closed at one end for Filald Bollers, and alt other deseriptions of Tubing.

DTIVE IRON AND STEEL TUBES
"OF VERY SUPERIOR QUALILY,

mm ERS 0¥

'EB IRON

CAST IRON PIPES.

it .
ON APPLICATION.
:)-\‘ L e o s

mscuw M

. m’m- n'rmm /AND WORKMANSHIP. MODERATE PRICES
Paonrr DELIVERIES OF ALL HOME AND EXPORT ORDERS,

e B M RENTON

n snd Steel Merchant, Savile Streat

'1‘; f!”‘, R CITAS ALWAVE A Mkm'

it BESSEMER RAIL ENDS
. OLD BESSEMER DH RAILS

Sﬂl.r of the country, also Bessemer Billets and Blooms of any size and for all purposes, Old Steel Tyres,
k hmm (}M Spﬂngu. Old Files, Cut Bessemer Scrap and Spring Ends for remelting,
Tussian Steel Tron and Box Ends, Swedish Nail Tods and Bundling fron.

Mﬁﬂnw
Spiegeleisen, Swedish

Sheffield,

Eoglish and German

Aol 1t

THE LONDON mnmn CEMENT COMPANY (LIMITED),
fiks  NORTHFLEET, 'KENT.
Ehﬂf 0ﬂ100-3-'123 . BISHOPSGATE STREET, WITHIN.

m WITH SPRECUIAL REFERENCE TO ITS DESTINATION, WHETHER FOR
mm WORKS UNDER GUARANTEEDITEST, or for PLASTERERS' and GENERAL PURPOSES,

m —= = ———

mado wire Chain, single link, iron,
iron, 374 1o 4742 : single Link l.lruu Irhto47he; mgmnmd doable link,
“bain, 5 to 1of brass oval lamp

wils, By nmmd ¥
s %MJ‘Q:F to willlil.l.n.md o'ndl:
!‘J o

: ;ﬁ#ﬁ&l , /786 /8; Amoriean felling or wodge Axes, stool
! g& 10 eh, :u'to per doz. 'Mp Balinl,
‘ ﬁ;r‘ B; I : 4o
et i -_ mwli hng

428 to 2325 double link,

rass, 124 to j7A%: close |
Chain, 21} to I? !.' birass let (.haln, w} to a7h1; 1u||.m|uqi
b /8 to -’bllt'l‘ doz,;
, 1 by, y‘u to o6,
12 Iw MS ta 7/6; 2 yards, 1y by 6, 1/ toaal,
m. 7/6 to 0o} open ring, 776 to o/h
0%, ; japanned watering chaing, 14 by
!6 to W tinned watering chaine, 40 ta 50; bullock x_hmnu, i
at oach end, 15/0 to 17/0 'w;lthnmh, 16/ to 7/t -hnll
Iimh. u‘a to 19/

ewt. Qliesthandles, irumovui hpunn
strong and ulra llrnn

e'lw ring. i b to 7/6 per

link (.haih platn o wllte
ough traces, (A0 to tao por
. 15 b0 7748 broad
ll:cnnlmg to strength | ra

Clurtain rings, 45 to s,rrl Hrans
square box Coffes mills
aoffee miliu, 20 tO

‘ i bost brass bushed mills, o
r.u 451 Lon .lun mills, 35 to 40f; regist stered Coflin turnituro, 458
In BoX; XX, 70 to 7
hrul circular uud ron eireu ur,

1; climax, 5 to 1%, univaru
o to 14Y; O'Connr's

aragon, 10 o 151. smiths’,
l p “ ) I U'Lwnnr'l vertical

hinge ‘springs, 10 to ¥,
np.rla( hinge door apring, 15 to a5
ivon, 20 to 257 ; brass, yo to 151; ja’anmd Door

u. best, 44 to 0¥ common,
sets, /o to J7 per b, tongs
Ia /6 per Ib, Flah hooks, jo to
i light kitchen Fendors, 5 inch
6 inches, block fronts, 28/ to ag/
/i Manchester pattorn kitchon
undm.s fect 1 inch top, b'luk ront, 2 feet g inches to 3 feet
Indau. 76 to 1/ per dox, ;. 3 foet
ut wire Fenolng ataples, o to 6,33/ 1o 24/ per cwt.
.l.un pattes; fluted, mi to 053 Hght ditto, 61

itchen !'lnlron
tn 113 pulmu only, /5

3 inchos ta 3 foot g inchas, 42/6

t Nuw bnr Sk tob
to h“ i mlumon u bar, Gajl; common Gy
tozo) ; ring tougs, two prongs, §/0 to ﬁ..b
Mll. 20/ to #i/ per ewt. Hammern, plate-
3 y 27/6 to 88/6 ; sledge, !ﬁu tu

f l.n -w; sune. hand, 284 to jo/
aul, % to Hb.ij 3
. and uml'dl i lo 300 W
nd-ll.unnm, 286 to  30/0; miners,
24/ per .} common Kent hml
ot hasps and mpln. 20 to 2

tanifl hulu, 200, qs
o 40%; polished join

Ii M utiﬂ' bru:d bum w su 'bul heavy, brmd Imu.
g:jdm .ﬂilfhuna

m.
, 49 to 55K; japanned

i nges,
and garmett hinges, double w uw 35 to 40X | best
best patent Loodon e i

mmi soouh Teen, 574 to W&

Hm and h-l:
W o n!ﬂ filed wdges, 1)/

- —"Fﬂz

Patentees and ﬁanufaofurers of Bﬁioi-'

alities of EVERY DESCRIPTION will do
well to ADVERTISE with

P. J. JACKSON & CO,;
NEWCASTLE-ON-TYNE,

IN or UPON TRAMWAY CARS in GREAT
BRITAIN, FRANCE: and GERMANY,

of many of the most important lines in which
countrics they are the SoLk Advertising Lessees.

Prices on application, and designs of advertisements

(of the style af which they hold the exclusive right

~—probably the most effective vef itntroduced) sup=
plied to LARGE CONTRACTS FRRE.

_filst puhlishcd

|. JACKSON and CO.'S “POSTAL ADDRESS

Iil RECTORY of the CITY of CARLISLE " (with

map, g inches to the mile) and Cumberland and
Westmoreland, with county maps,  Price 1os,

See Press opinions of thas and of their other Direcs
tortes, which are

Fhe ¥ RECOGNISED AUTHORITY IN THE DISTRICT."
Newcastle Daily Chronicle,

SYDNEY EXHIBITION,
13879

J i, HOPKINS & SONS,

Have pleasure in announcing that their I‘.xhﬂnt
has received the honour of

TWO AWARDS OF
THE FIRST: CLASS

Viz : one for Travelling Ilox::s the olher for
Tinned and Japanned Goods, being the only
First Class Awards given to Goods known as
“Tinplate and  Japanned Wares,”  including
Pressed and Stamped Tinned Hollow Wares.

GRANVILLE WORKS,
BIRMINGHAM

s74%; common brass butt™hingoes, 13 (nch sanded, 15/ to 18/ per
atrs met light, 1§ inch, o' to 1/ per gross, puirs not’
Emulmaa fullerod fore, 18/ to so/; fullared nd, 1o/ to 21/;
stamped, fore, 186 ta 20/6; bind, 186 to a6, Hollowware joto
45X ; ‘common to bost, enamelled, 15 to 0¥, delivered in Livor-
"“fi o e 0 1~Ash grat 1, aie bricks,
ronfoun general.— e, 11/ toraf, nr cks, 2/g to
170, half; llngir,,tm Lo 45, tlouhlolﬁf‘:.mﬂ and bearers, y &?b
10/6 per cwl.; barrow w IM].I,IDHDCD ll"bilblkn pans,o'6 to 1o
bushes, 13/6 to 13%6; cump ovens, 1o/ to 11/} :ookin stovos, u.ﬁ to
1/6; w" Inr bloeks 17/ o 10/ eellar grutin‘ w ||,Jo clock
woiighi ‘m Thoteh stoves, 11/ to 33/} Jnmb 4 €0 n"
o to 11/} I.uul t japanned, 19/ to =1/ frying pans, cnth
180 b0 t.é(l ﬁTla; pans with wrousbl handi nn, 10/ to 1é/ ) fu
up to fifty gallons, /3 to /4 | galvanised furnaces up to ilk,
gallonn, /o to 1/ per gallon L.lufnlﬂl door, 19/ to l-l.": fo
rates, 0’6 to §v/6} forge backs, 19/6 1o 136, heaters for box m:m
/6 to 10/6 § heaters for uens, 10/ to1r/; jack uhml-. 14/ to a0/ § oven
doars and frames, 12/ to 14/; pots, thres logired, Dlnlih, plum-
bers' and Nego, 10/ to 12/; plumb bobs, t J!lc rdd
ans, 13/0 tp 15/ prmp spouts, 14/ 1o 1677 sk ll.l
}llun, with pulleys, vt/ toxy/; shioe anvils, 13/6 to |I.M; slippers
1306 ¢ ItaMan 1rons, 35 to so%.
Knltt.lh] pins, irr.m. /44 to /s per 1b.; steel knithing pins, ©
W.G unam par 1b.; brass knit ting na :.'to: ni ’kw’:
nnd imu to 555 exten arong ulq, jo tu ntra llnml
j;nhm.g“ keys, 30 0 353; binss shutter niu 5%
brass on nd turos, 5510 603 ; braws drawer koobs, 53 ;o j,
birass pan knobs, 55 to 6o} brass range knobs, 40 to 4 ;
kebtlo onrs, 7yA% to i
Louk ﬂu-mhun. brass, 6o ta 65Y; buffale, 25 to x\!
lock  furniture, _m to 4a)Y; ebony lock lurmmn g]qn {V kﬂ’
spindlos, 33/ to par dozon sors; sham ttn,
dazen wets ) Ho!.‘l’o Iatohes, conmnn. boat, 77 ﬂ m
Buflolk uwhu. 725 to 7 ,LI bieat Sufiol llnlebm. q w;
atrunh’l;dk wll. 4einch, 15600 16/6] ¢h-inch, 18610 j-hwh
¥y o par grosa o
Notting, wire, gulvnherl 5741 to GedY, delivered Onat nails-
Tath, 1ot to 11/0per cwt, .mswlnmllwwu' am. cast headed
bills, 4 by 8 nuw. ? to lw. fine round cust bills, o 14/ to 18/ |
HLEONg Fou s 1300 10/ | east 3 1300 17/ 4
castparden Iu H-‘Iﬂ!?!plrnm allat works. Pato g!mu
nailn, 40 104 :wrthouudud Sto 3748 thowe sold as mr
by thacwt. | patont maohi horae nails, a5 to yof; o
u,cup clout or rove salls, ) inch sod apwards, o G to 11/ por cws,
I, t inch and upwards, 12/6 to 173 ent Hoorin
luh upwmk. m no lm’q i fine cut “’ to

a4
owt; § inch go/6; 1 Inch, 20/6 1o 27/6 per M:dkn. et lh.l"
?{-, oF strong, |ilnch Vi o 130 % im:h, afto 10t; |

10 16/'4 jinch, 13/t 10 por owt, | cut w bille, or
L lg'upercwl I, nﬁ WG, 12 Jul tm .i
uw?i 1y/oto wu; linneuiuehk ot b0 to 89T ine cut
wwu-j: % tullu. long count, 15 to #of ;
wrought nails, May, lln. to yo§ 374%; wrought Bro Vo
inl’lo’ll- I!nnll.:‘uﬂ.ﬂﬂ o ta a i‘;l“ 1:“!;!«:“ clout ]
aah, to 37/6; @ ek, 0 a7 nch, 52 to » L

countatunk anil - Ratb-oountersunle Hores Iﬁli o

fine 'I
churceal iran, 176 t0:15/0% Jiss ; ]
gyt i o o o G -um.“"i':“”

Mnmuweﬂ-ah&‘g‘lmunlnd,h' ;.pn tilg :

for VAo ﬂ'l; 1



ALEXANDER SHANK‘S KNB‘".‘:“} :;-' )] ;
DENS TRONWORKS, ARBROATH,
AND 27, LEADENHALL STREET, Lqugom;

wm--

THE LALRDONIJ\N

27, Leadenhall Street.

WHEATL EY KIRK, PRICE AND GOULTY,

SHANKS'S PATENT HORIZONIAL m numh

- ERGINES,

STEAM CRANES, HOISTING n&ma

DECK WINCHES,

- VERTICAL, CORNISE AND LANCASHIRE BOILERS.

Horizontal and Vertical Engines and Boilers, Steam Cranes, Hoisting Engines, Deck Winches, &'e, cdﬂ be ﬂ‘ﬂ&%
Price List and full’ particulars sent fm
ENGINEERS, ALBERT S

E AGENTS FOR MANCHESTER AND

, Proprietors of Pld.ll}n

appli

QG_ARE MANOHESTER, r'-

- IEASURES BRUTHERS & Co, Southwark §t. London S.E.

p.ms Rights, s6d Munnutaoturers of Patent Girdors, Rollpd Tron Toists, Chussnel and Bn:bhm.w
teh Platos, Uhoquered Plates, Colummns, rnnu, l"lm-wmt Poars, Tee, Angle, Sash Iron,

X al mmm“nroox bout 3,000 TONS of the followl m-mmuum exeouted
. Enu ways L. R m:l.alln-. diately

_eoca®n
AXXXXX
‘-u:-ﬁb

100 | 6% 8 wldlba | 7 x 2 mldibs = 241bs, }g:
" B x =93, Tx =2, -“,. g
10| Bxa =11, | Bxd @sm x CPR L
180 %8 =16, Exd =2, 85 hx“" 18 x

» Cx b =2, B x0 =M, Iﬂ:# =04, 194 x

Jomwre—Longths, trova 810 00 1, FraTRe—Width, ¢* to 18, Length, 12 to 80 1. ; Thickuess, §* to §*,

-

XHH KR KAX

aexged

Lot
g

EXXARXX

SOLE MAKERS FOR THE

GOLD MEDAIL, 'E’.A.RI S,

BROWN, BAYLEY AND DIXON, 5o

THE SHEFFIELD STEEL' AND

MANUFACTU RERS OF

IRONWORKS,

STRIERT,

l ‘ IU ettty ., n.' to 13/ exira;

| o m{

un’lw - gy

im s l.u 14 por gross
Inﬂrnd on a.m\

:f to ,n!; md!m

incl: mrwtfw

h'.m tolﬁ: 'llnw p,od. i

20 to u‘ llul Pnu

pointos
ss“g}mu. o ki | u::’

»Wi:::..f*
""lu
i

@ﬂ

/ » lhoh 16/ m"{mh
m.,.w* mr-, 7

{:uu for :::i:\xu' use, 35 to o) ; ditto tor engineers, 10 to 20 | Blool
OYE, 1010 ¥
hows sham D t and real D t rabbit 5,45 to
S Uk Briomat ot tonpe Ve "Rs to 8 a.u.'":’u"
tn\rn t‘f iunh 4/ to %6 per dm bi 3
i I:. '::.?;“:P:” owtlnt. mnu‘b l!; I
v Ib., | hawk or pole traps, o tra
rn :;:.’6‘10 n a 3!9!.04’9 tos fw ' to
Tinmen's nu nml tools, g hmn ell ']‘.‘\lb..
lmi upmmh, :.f to /eper b} mur il Tube. 1/2 to 1/, l ;

g, ot b,aaﬁlhw Brandher o

to.fper

ulldlbu to43/; ~

'ﬁ' eht to h..w.G
lﬂtzrhﬁ&?ﬁn&ﬂbﬁ mngl !E“ ¥

inch to 3 wt.extra |
1)/ to nyipor %ﬁuﬂ o'a,. 9)
to 30/ a4 inch, 34/ to 35/ & Lo 4o/ ar bowls,
I R
et A Vot s Wime S S s
g w
A . an, 48

1878. :

SHEF FI ELD,

BESSEMER STEEL RAILS, WELDLESS TIRES, AXLES, SPRINGS,
And of BUFFERS and RAILWAY PLANT of every fetionsd

Algo Makers of PLANISHED STEEL BARS for Shafting for E iners, Machinists, Agricul I,mplemen@
CAST, SHEAR and SPRING STEEL FILES, SAWS, ai. mg.g FORGINGS of all Desoriptions, .Er:flm. CASTINGS.,

STEEL SHIP AND BOILER PLATES, | -
UNITED KINGDOM AND THE COLONIES OF STEEL WELDLESS CHAINS m mms.
LONDON OFFICE:——1. QUEEN VICTORIA il

u 1b, mmum slnch 20 lh 10/ to w'é. nmluhln nails, comn
lud elllllhm 1h

escription.

EC.

'ROLLED JOIST - ',
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IRON.

VIL

SMWFi&JWLJAN CLASCOW

IS HE

IF{ON

o B =

SHEET ROLLERS

TION

AND CORRUCATED IRON

CARTCOSE '_11Nr MILLw

NE A F{

PHGSPHUR BRONZE.

(BY ROYAL LETTERS PATENT.)

» THE BEST

METAL FOR

IEAIIIICS SLIDE VALVES, PUMPS, STEAM FITTINGS, &

SUPPLIED IN INGOTS OR CASTINGS, WIRE, SHEETS, RODS, &e.

For Ingot Quotations, see Price List of Metals in this Paper

Sole Manufacturers,

THE PHOSPHOR BRONZE COMPANY,

LIMITED,

10, SUMNER STREET, SOUTHWARK, LONDON, S.E

BUSINESS CARDS.
CHILD BROTHERS

Falcon Works.
SHETH\FIGK lEAR B!RM!NGHM‘.
Manufac inds of En:
cl.nun' tn' arriage an

BOLTS AND \'{rrs i
Bet Se 1. Patent Pointed Coach Screws ;

Vateat Boller %ip Tank and Girder Rivets,
Auvils, Vieos, W Lnn, e,

GENERAL SMITHB.

s. MOULTON & CO,

KINGSTON INDIA-RUBBER MILLS,
BRADFORD, WILTSHIRE,

Manufacturers of their Patent Btool Embedded and other Tndia-
rubber Springs for Logomotives, Ruilwa;r Carriages and Trucks,
Iodia-Kubber Valves, Shoot Pack Inl ings, Hose Pipes,
.'nd Tuhi . Machine Bandin, let?‘ { Garments, Blankets ;
I.nﬂ.l: Hot Water ﬁcd.l Cushions, Patent ** Mowss " Ink-
ia‘ oﬁﬂ for Printors, Truss I'ad:. and Umbilical Cones, &e., &c,

THOS. B. CUMPSTON and CO.,
\  BANK STREET, LEEDS,

ROOFING FOR SHEDS: &c»
_ (Eatirely superseding the Felt Roohng).
Tarpantin and Railway Waggon Covers,

ECONOMY.

Y IF you hn I.u efficlent sutomatic cut-off valve and an auto-

BUSINESS CARDS

NO MORE INCRUSTATION

nY USING THER

Globe Steam Boiler_ Powder.

—_——

Far Testimonials and Particulars, apply to

J. BERGER SPENCE & CO.,

31, LOMBARD STREET, LONDON, E.C,

s ) =3 rn =, |

A BB ESTOS

FINE SPUN YARN AND PLAITED ROPE AS SUPPLIED
TO THE ADMIRALTY FOR STEAM PACKING.

MILLBOARD, IN SHEETS,

Or Caut to Shape for Steam Joints,
AND FOR GAS ENGINES,
Rell's Patent Asbestos Poller and Plpe Covering lor Preventing
the Kadiation of Heat,

All Asbestos Goods ofthe best quality manufactured by

JOHN BELL,
SOUTHWARK STREET,

118, S.E.

PULFORD’'S MAGNETIC

MANUFACTURED FROM IRON,

Roeady for the brush in cans, I Ib,, 141b; 28 1b,, s6s, por cwt.-all

colours, The can forms a paint pnt with Ilandin extra chargo,

Most suitable for Gas Holders, Iron ridges, Rar tway Waggons,
%c., and for all TRON, WOOD AND STONE WORK.

PAINT,

A Sample Can at Depot, 71b,, 3s. 6d.
77 CANNON STREET, CITY E.C,,
Dotween Cannon Strest, and Mansion House Stations,
Most suitable for all Garden purposes. Established 1858,

matic W , you are bound te bave an
'~—Brience m‘ - '
a V’M No more Leaky Pistons, No Addition
particulars of the * Turnbull " Cut-off Valve Gear and
the . Packiog, apply to

JOHN TURNBULL, JUN,,
Consulting Mﬁm. 184} Buchanan-strect, Glasgow.

THE LANCLEY MILL
Engineering Wheel ¢ Wagon Co. Limited,
;»ﬂdifway*Wagon Builders & Repairers,
w‘m!ﬂ llml AND BRASS FOUNDERS, Manu-

I.omlln Iln hu. Curhf- and
overy
aun-lpuon ozx. vir cmﬁq.

: METAL TUBBING,
ALL KINDS OF COLLIERY CASTINGS, AND RVERY

CRUCIBLE STEEL CASTINGS.

LANGLEY MILL, near NOTTINGHAM.

THE GARNKIRK FIRE CLAY CO.

GARNKIRK WORKS, sear GLASGOW,
OFFICE : 243, BUCHANAN STHREET, GLASGOW.
Manufacturer of

FIRE BRICKS and BLOCKS for the highest heats for Iron blast-
furnaces, fokge, rolling, puddling and stecl furnaces, pattery, bottle

and flint glass furnaces, copper, calcining, roasting, and refining
{,u;“;:n @ ical m)rb, coke ovens, boiler seat blocks, locomative
ricks,

Special Bricks made for Siemens’ Patent Rege-
nerative Gas anwe Registered Trade Mark,
“@ARNKIRK,"

SUTTON AND ASH,

IRON AND STEEL MERCHANTS,

BIRMINGHAM.
LARGE STOCKS of all descriptions of ROLLED

IRON, including the most noted South Stafford brands,
Bm. ees, Channels, G Sheets,
ud Tauk Plates, Fcnc \V'rc, Galvanised
Slmts, mlacd and_Corrugated sfuu, Bessemer and

The Engine and DBoiler Insurance
CB.II.PA.NY LIMITED.

Tead
R. B, LONGRIDG Managing Director.
The principal oljocts of this Company are—
(1) lmurinq nghuﬂ lgaau:l damage from breakdown, %
me?pa:indnrally nt |nlat\mli
thm to four mnntlll by olpmmrnﬂ officors of the Cumpany,

all ing steam hoilers.
; Advisi pml';n:mliy as 10 the best and most economical
means of nb:xuimnglnm:m power, and on all matters relating thereto.

ASBESTOS.

WILLIAM HOLLYWOOD,

REGISTERED

15, MARGARET 8T.

5 HIGH JOIN ST, GLASGOW, .

b
< o}
(™=
Inventor and Sole Manufacturer of
. Asbestos Putty, for Stoam and other
-
© Joints,
L Asbestos Jointing AMill:Boards, in
& Sheots and Washers, any thickness.
= All Kinds of Crode and Manufactured
Asbestos kept in Stock.

NONE GENUINE

TRADE MARK.

GAUNTLETT’S
Patent Pyrometer or Heat Gauge.

Recent improvements have rendered this Gauge extremely sonsitive
and durablo, It is now made to register to 1500 deg. Fahvenheit,
1t is applied to Ovens, Hoating Btoves, Boller Flues, Heated Alr,
Hot Liguid Steam, Gascss, ke, Testimonials on apphrntlun .

W, W, GAUNTLETT, Middlesborough-on-Tees,

«®  CONICAL & PARALLEL
BOILER TUBES.

JOHN DONALD & SON,

42, CADOGAN STREET, GLASGOW,

HUNT & TAWELL
ATLAS WORKS,
EARLS COLNE, ESSEX,
Manufacturers of

AGRICULTURAL [IMPLEMENTS

Including

Horse Gears ror Th:uhing Ma.ohlnu Chaff
Cutters, &o.,

And fitted or 1, #, 3, or 4 horsen,

Sole Manufacturers o BIDDELL'S PATENT FOOD PREPAK-
ING MACHINKRY, recont] ]manui;xluud by Messrs. lhnm
pawic

Prices and terms to ﬂh‘-_ppm. .wul;:.cut of packing, quoted on
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IRON.

SAMUEL MARSDEN AND

Vs»

MANCHESTER SCREW BOLT WORKS, LONDON ROAD, umama'm‘n

200 Tons of Bolts, Nuts, &c.,

om'®
MmO m

PATENT BOLT & SPIKE PATENT NUT-MAKING
MACHINE. MACHINK,

'I.‘o sea tha.Machines workina-, apply as above,

" BARNARD AND LAKE,

AGRICULTURAL IMPLEMENT MAKERS.
RAYNE FOUNDRY,
PRAINTREE, ESSEX

PATENT THATCH - MAKING MACHINE.

MACHMINE AT WORK,

L2 Capable of producing 1500 foel of Thalch per howr.

METHOD OF APPLYING THATUH

ALSO

PATENT HORSE HOES, ROOT GRATERS,
TURNIP CUTTRRS, PULPERS, &c.

SCHAFFER & BUDENBERG'S

NEW INJ ECTOR

This Injector possesses the following advantages - —
Great  Simplicity,

CONSEQUENT DURABILITY,
NON-LIABILITY TO DERANGEMENT,

AND

CERTAINTY OF ACTION

PARTICULARS AND PRICES,

- I; SOUTHGATE, MANCHESTER.

always in stock, made by Patent Machu'lery

\V:Il make 10 Bolls per. mlmltr 2 )
Patentees and Makers of Special Machinery for Bolt, splhe and Nnt {

Over 100 of these Bolt anid Spikemaking Machines have been sold to Eogineers,
Railway Curriage and Waggon llunl
rom 2000 10 jooo Bolts per day,

Over 25 of (hese Nat Machines bave been supplied to Nut and Balt Manllr!.rh.rntli

No. 1 Machine will make 85 square nuts, and No.
3 Machine 4% square nuts per minulg, at a cost for |
s+ 10ths, il per gross for § and 7
ewt. for § to 1} in, square s

Will ke 45 to 85 Nutspér minnte.

Manufncturing.

devs, and Screw Boll Manulacturers, They will make

ﬁ Machine 65 square nuts, ‘No.
abonr of Jib. per gross fif-i nnd

- 16thsr amd Jd. per gross (m and g-16ths, and Od, pex

Combined Nut and. aplt '_
No skllled lahour required to work thess

L SRR LR _..,_... e et

FORSYTH MILLER, AND oo.,
BROAD STREET, MILE END, ,GLASGOW. e

Improved - Malleable Tron (or ' Steel) Cas

HYDRAULIC CYLINDERS, '
Spur W!wula and Pinions for Rolling Mills, and other Hewy C*ISLIII"'B up to 6 Tons.
LONDON OFFICE ; Sy
89, Tavistock Street. f‘uw‘nt Gl‘lltll‘ll WL GEORGE HATCH. Agent. ' “

To wbich Small Taktorps Ilyhl‘ L, *

Agents for Swellep and Norway : Lander mul I arrson. New Edmund Streot, Birmmghun
*France : M. Tatin. 12, Rue de Malte, Paris.

CARTS,. WAGONS,

THE  LANDORE- SIEMENS STEEL Gﬂ., me:a

GOLD MEDAL.
PARIS, 1878.

*DIPLOMA OF HONOUR;
VIENNA, 1873.

Contractors to the &dnuralty Britxsh and Forelgn Governmente —

MANUFACTURERS OF

STEEL PLATES FOR SHIPS, BOILERS,

AND GENERAL WORK.

SHEETS, ANGLES, TEES, BULB BEAMS of all Sections, 8. 8 Brand, J)eei:ls%l\a;y for
BOILER-FURNACES, TUBE-PLATES, &c, AXLES, TYREB FORGINGS, C

Waldless Angle ani ]mf Rings for Boilers, Weldless Dyedgor Bucket Mouths,  dngots, Blooms; Billets,
' Bars, Wire Rods, §eo. ]

D. CAMPBELL, (Sole Repreaentative), -
3, WESTMINSTER CHAMBERS, VICTORIA STREET, LONDON, SW.

JOHN H. AUSTIN AND CO.,
CANNON SAREET, LONDON, I"..C., .
SUPPLY EVERY DESCRIFTION OF '

RAILWAY MATERIALS

MINING COMPANIES, CONTRACTORS AND OTHERS are requested to send fall pﬂl‘ﬂcﬂhl‘! ﬂf thelr W
ments, large jor small,

OLD RAILS AND WROUGHT OR CAST SCRAP FOR EXPORT.
STEEL OR IRON RAILS, BESSEHER EIIIIP ENDS, OLD STEEL IIIII.S,, &G}ﬁ i

o,

THE BRISTOL WAGON WORKS COMPANY,

LIMITED,

LAWRENOE I—IILL. BRISTOL

TROLLIES ‘DRAYS, &c,

OF ALL DESCRIPTIONS. "
e P e

CART and wimn
and also in

__-;5 \ - "
‘m}l"u‘i’ :

W '_4 i Y
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 MARSHALL & SONS, .-"LERTIIEEBELTI‘NH

‘ TUBE WORKS, GLASGOW.

D STEEL AND IRON BOILER TUBEs, | JOHN WHITE & SONS,

un; Stationary. Rﬂﬂa'r.r, Locomolive and Porfable Engines, &c., IilN(:L"'Y. YQRESHIRE

pal | Shipbuilders on the Cl)’dt and have a large Home and Foreign wnuulmn \mn]urm.m]m‘-. ol h!lruindl.ml‘l;cr EEI\F‘;I“ u]:am}r]a.u“iupﬁoa I':
C 1 Machh delting, Hm and B ller on, I
tive Iron Tubes with Copper Ends, > taunad Bhd. geoon ﬂ:lmag Bandls, Com‘hin Leathers for
FFICES:~LONDON: 6, LONDON STREET, FENCHUHCH STREET, : Silk, Wool, Jute, Flax, &c., and every kind dl'lianhluicul

NEW YORK: 58, HUDSON STREET, Leathers.
MN FRANCISCO'1 22 & 24, FREEMONT STREET.

em TRON PULLEYS. . . &P ATKINSON s

AI,I shown below or in hudves, PATENT

R e i . FEED-WATER HEATER

THIE MOST EFFICTENT,
CHEAPEST.

EASIEST TO CLEAN.

NO BACK PRESSURE,
TUKRS SCREWED 1IN, and
PREE TO EXPAND.

o NO GREASE 1IN BOILER

DERWENT EOUNDRY,
DIRMINGHAM.

o~ Mor each extra 1 iveh in w'dlh WATER PURIFIED, and

Plummor Bloeks, with Lrasses and bolts, pluned, bored, &, Coup.
. Mhl 10 por cent. wﬁﬂlm.?ﬁm: Tim, l.m#ul fup ol keywayed, nn:l »{fh llunm'l bolts.  Looso g oy ;;‘El'l l{f_‘%;{v’:”}';l coLp,
o Rizis Anp me‘ Tuanen Axn Homn, Collars of Wﬁ“‘hl’. iron- bored, turned, and steol scrows. = '- ;-
STOCK, s1ZES, I PRICES, deli 11 .
L] m u n; lsizl N B ye | 6 qu | 48 .‘|| o B i inohorto slantaiy 1?_‘. 'l 1A ”' ‘";I‘ 'e:r 2l | llluumtrd Cire ltlm.‘llurl:l:ul.ltl
“Mﬂt:di"d ;" 3 s 4195} 58] 6] 6 l[IEJ'I.ITFL]iIMII;R ;I,’L €K, w.each |6 (3 o |1.'1|‘, Im'in \:7' h and Prices apply to
! iragisanid 8 o9 i
-"%‘ o P e T e g AR JAMES ATKINSON,
W do., Hgtal gt Blaelinl16laolasiyol 3845155180l o0 SHAFTING, Sups aqual fout o, 13 ukle Pay el lghe | 4

W7 M m:lm‘ lg':"d..r:mﬁtf"" Park,

' COLMAN'S AUTOMATIC S
ENGINE- -ROOM  AND BRIDGE TELEGAPH, '"ON

The new Series commenced  January  2nd,
1880,

: - ._' 7 * This is the only BRIDGE TRON 2 Wi o IV
' Jgithy TELEGRAPH in which the| o memepuesjemi v,

«+” Engine itself veplies to the| __ st

Captain’s orders, IRON

Was established in 1823 as the *“ Mechanics'

e p—— - e e o S

Magazine."

By Royal Letters Patent. IRON

Tas, therefore, been established more than

" half a century.
APPLY TO o e
AUGUST ROEDIGER, IRON
JA“ES GHHISTIE’ 26, Via Lazzarecllo Is mow conducted by PErrY F. NUI{.SZY.
N B
134, St. Vincent Styect, Vecchio, Tricste. -
oy g IRON
gt ) Is largely circulated on the Continents of
: E : and America, and in thé Colonies.
6. N. MOERATH, i ¢ T
JAMES P. THOL, — -
R e . | 50, Piazza St. Claudio :
18, Mincing Lane, E.C.|"" : c IRON
" Roma, i The Circulation of this Paper will compare
=Dt favourably with that of any other Journal of
its class, '

OTTO HERWIG,
+. Grose Bocker St | ARTHUR H. COLMAN, IRON

Is printed every Thursday evening, and pub-
Lamburg, Naweastle-on-Tyne. lished carly on Friday morning.

TIN PLATE AND SHEET IRON WORKS IRON. 0¥

near GLASGOW. Communications respecting Adveruaumenta

w“‘w‘g m ﬂE‘T co“. CHARCOAL AND BEST GHMBI]AI. “N PLATES. Copies or General Business miust be Addressed

y M' ! : 3“‘5 :oéhe New Offices, 161, F’lcelﬁlﬁct London,
-- = -ﬂm&mm:] |8 T
I\ oW . 3 ; Anchor.

5 jt.nutmtnrm of SHEBT IRON—Various Qualities, | LRON.

e A STRIP TRON, MAIL SHEET, &o. Advertisements for this Paper must be sent in

'l‘in Plate company C[.imlted) not Later that 6 pim. on TRursday.




THE SILICATE PAINT_GONPANY,

S, NON-POISONOUSPAINTS FOR ALL PURPOSES (G

INCLUDING;.

" CHARLTON  WHITE,”

A Complete Substitute for all White Pigments Hitherto in Use.

SILICATE OIL PAINT and CHARLTON
"ENAMEL PAINT,

UNEQUALLED AS PRESERVATIVES OF

(EXPOSDD IRONWORK OF EVERY. DESCRIPTION

P MO

IR.N.

AND EXTENSIVELY USED AT HOME AND ABROAD ON

Girders, Bridges, Iron Ships; Rallway and Mining Plant, &c., &c

5 CWT. CARRIGE FREE.

Marine: Paints, Varnishes, J apans, Oil and .- all Painting RequlslteSa.

QUALITY GUARANTEED.

FULL PARTICULARS ON APPLICATION TO THE OFFICES OF THE COMPANY,

LONDON, LIVERPOOL, - AND Gmseow
Ohfef Office and Works, C‘HARLTON LONDON, S.E.

BAYUSS JONES & BAYLISS,

Manufacturers of

Machine- Monidd - Wheels

GRAIN ROLLS and all kinds of

MILL & FORGE CASTINGS.

Pots and Pans tor Annealing and Chemical Purposes,
Columns and Girders, Lngineen and Colliery Castings,

FISH BOLTS SPIKES,

And all kinds of

RAILWAY AND TRAMWAY FASTENINGS.

Tubular and Solid Bar Fencing, Iron Hurdles,
Gates, &o., &o.

VICTORIA WORKS, WOLVERHAMPTON,

AND

3, Orooked Lane, King William 8t., London, EC,

BICKFORD'S PATENT SAFETY FUSE

For Comvuying Fire 10 it Canan i Brastivg
Rocus, &o,,

TION,” * mwin wsm; AT " EXPOS
l.m u.n'ﬂ unte iw PAwis, w677 Av TH GREAT
j AT ™

"EXHIRITION % A -
sxpommou NACIONAL h ERTINA m'?m s |

O MED, A CUNIV,
lmﬁoﬁ'n 7::“:4. 183, .:LE ra—_

BICKFORD, SMITH & €O,
TUCKINGMILL, CORNWALL,

AXD
ST. HELEN'S JUNCTION, LANCASHIRE

NANUFACTURERS AND ORIGINAL PATENTEES OF

PATENT SAFETY FUSES,

adv
h-laﬁnlolthtlhmodlhlrlmhn been attached

to ¥ not of oall the
Tn::ul m“ﬁ E."m"' am“‘&
lﬁmdrmmwsmn. Swire & Co.

-luhbl&u“.:: i Two w.w:

CORPORATE MARK.

Granted according to Act of Parliament, 1777, by the Cutlers' Company, Sheflield,

TOOLS, .STEELS, FILES,
R. MUSHET'S SPECIAL STEEL.
Railway Springs, Steel Castings, Shear and Spring Steel, &o., &o
SAMUEL OSBORN AND CO,
CLYDE STEEL AND IRON WORKS, SHEFFIELD.

: 16, Punror Lawk, EC. ; BOSTON (U.S.): 10, Outver Syrest ;
MONTREAL : 470, St. PAUL StRERT; BERLIN: 48, Neur FRIEDERICHS STRASSE.

BEVERLEY AND ATKINS

ENGINEERS, MACHINISTS AND GENERAL MERCHANTS,

Special Tool Works

STANLEY STREET, WICKER, SHEFFIELD
BEVERLEY'S PATENT I..ATEEB

ADVANTAGES :
r. Enormous Belt Power. 2. Enormous Strength, 3.

it e iy e mﬂndtmbcngmdm

Cuuc at 6. Thcytro Slide Surfaci
“ymc:.ﬁm.cmﬁud 50 as taml: d:l.g

ehmging the wheels or
cent, more work than any other
size are capable of

For further Pm:htfmm E.m.r am o WM
K e



PRON A
LNGOLN,

unm n’r THE 9 amm HERE ILLUSTRAT
Rgfwm ﬁm to me Gooo Engines of

l
I
i

Homontall‘ixed Engmu,‘lto 8011 D S
3 ROBEY e CO.,
ENGINEBRS,

" i LINCOLN, ENGLAND.
Improvedﬂlrmw Hoilt. Calalogues, Prices and Photographs on Application.
==__"""'

GEORGE SALTER & 0., West Bromwich. *

Manufacturers of SPRING BALANCES,

Roasting Jacks, Sad Irons,
Bourdon's, Schaeffer's and Silvester's
PRESSURE GAUTGES
COLLIERY. SIGNAK BELLS, RASTRICK'S TUBE SCRAPERS, -
Conical, 8piral, & all kinds of Coiled Springs i

MADE TO ORDER.

Improvad Btoam Travolling Urane”

- R

o T A A A L T T e

NEW OLIVER SPRING

e 2L

COMICAL SPRING WIRE TESTER ANY PUESSURE WP YO = TONS

({00D8 SUPPLIED THROUGH MERUHANTS AND FACUTORS.

= RASTRICGNS PATENT tl:lmnln.E

—_——————

Secured by Royal Letters Pateyt, No. 1278,

Dated A pr;/ 1st, 1888.

SOME ADVANTAGES:

Having no piston it has no friction to gvercome, and cannot
be fouled by grit or silty steam.
Is more sensitive and reliable than a Piston Indicator,

Can easily be tested on a reliable test pump.

SOLE MAKERS:

IS.A.AC STOREY AND SONS,

CATHEDRAL YARD, MANCHESTER :
And at LITTLE PETER STREET.
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- IRON AND STEEL.

""mwmzf.w- THEE VEAR 18335 AS “THE MECHANICS® MAGAZINEY S

i
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e : CONDUCTED BY PERRV 4 NURSE\’ CE - »

-
- - a |

, FOR cmcuu\-now IN 'un: Unum Kiyopom, AND oN Tum PAPLR (UNDLR 4 0Z.), FOR roammme 10 ALL PARTS 0oF THE WORLD,

(el i Tel S AT F qu,n SIXPENE L.
- No.889. Vo XV, : LONDON, FRIDAY, Juse 25, 1880: ¢ ettt X Nemmpae DF s
. e O@ﬁ‘rﬁﬂ'rs. e BIRMINGHAM N~ TUBES . B. & S. MASSEY, MANGH‘,BTEH,
gg: Cmm Wm Column). - PATENT Tqu BOHPANY. For Gas, Steam, und\\'n‘t::: IE“ |l:n:lu¢[,11nnme1 PATENT
| e T ] eMBmovIoR TURE WORKS, Near BIRMINGHAM, OHN n;;;;;dnlly%n:m: ;u;,.' Worlks, STEAM .HAKII:ERH.
LQWOOD'S Mmomce—m Cannon Stm_t.lﬂ-'l‘- int Bromwioh, & 97, Cannon Bt., London. Received the gnry Priso Medal, Pari, 1f78,
' LAP-WELDED, IRON, STEEL, H, AUGUSTUS GUY - AND COMPANY, | - VAR -
L ey o HASSE'S PATENT
-- PR IR TN 5. | o e . ' SO, RICHESNY
IRO N BO| LER 3 TU B E'S , Sole proprietors and manufacturers of The'beas Pricticn Mainmer Mnds.
) “ GUY'S 'INVINCIBLE, ‘RELIABLE,' &

- CALEDONIAN TUBE'GOMPANY.. “MINING” TOOL STEEL. .| DIAMOND BORING.
g ‘COATBRIDGE, N.B., Steel Forgings and Ca 3 of dvery weight and
cllon,
ST Th 11 | ARTESIAN WELLS bored STRAIGHT and
OHENHS'l RY. HAVING LARGE STQCKS, = | oo e Brands focnse an innonse | TRUE—Lirge aod mall diametare-sessy e ijne
REPAIRS ANDSHIPPING eounony in the workshop and fhe mine, ?"ﬂ 1‘“‘3%‘;;""" Pumips: .:la:ﬁ""ll::ﬂ if;“'ulh.
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% Beﬂ F.C. S.:“J&S ; ORDERS SUPPIAED VERY IMPERIAL" METAL: depeh—Thae only y by which a i rue uc‘gn:‘z
5 Sebool i nes, PROMPTLY. e'::'g::zm:;:lr;.;ﬂﬂn;?:mm,:x::“:p l[i‘:lr'mu.rs Ll;t;‘:llr::uwc:: be obiained from the cylindrical
: Shmﬁ.d | ebeaper ll:u thess m;lu als = Tota] boring by this system in Great Hritain to

INDIARUBBER _MANUFACTURES. | qivis  ThuE " BOILER CLEANER & FUEL "“ir‘»t“u!"‘."”a“:.;";",::'v,m.n .
RU ECONOMISER, yabor tgrme sppia s Jous Vivua,
[mnmm'mn R COMPANY

For removing and pumlln[ in:mntinnl in land

(LIMITED), OF EDINBURGH, and s p .
Are exteasive #nd bona-fide Manufacturers of | A matorial saving In ru-l' and doubles the e of the atents.—'‘ Patent Law in
ey areBbar ’“’:‘i‘i'}i's"&m s ; son, CLAIN ENGLISH+ Ty W. P, THOME. 4
- » TEX' ANUFACTU 1CA Chlaf omcu 1878 Edition portion, 6d. ;
- e ni MANUFACTURERS ENGIN’EER‘% 0 LAN countries, »
’ .s PATE‘NT mL TRACTOKS, gOYERS, PAP R MAKERS, | ™ CLOAK LANE CANNON - STREET, | “RUEhivy'w, p THOMPSON and Co.
| 2 E.C. Patent Solicitors and Nnmhim for the Sale of

3 4 Y MILLERS for EAH IPS ‘ "
ANDER . VALVES RAILWA'}S CdLLI!R‘lES IRON WORKS, Woris.~The ¢ ]m,}e,,.l Moetal and Steel Works | Patantsin all countries, yu3, High Holborn, London,
> Peckham, London, S.E., and Sheffield. “
ND ACK %ﬁm AGRICULTURAL PURPOSES, AL deeritiive pelis Tisss od apwiioation: :;:n o.' f.“’o'}'ti'i".’.ﬁ';“"’ A :“ It :.mmmt

. 0
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h—.:'é- ol | T T e

AND COPPER ROLLING-

3 MILLS, BRASS AND COPPER WIRE Wales and 'West of England,
HN SPENCER AND MILLS Tohd
NEWBURN STEEL . WORKS. NEWCASTLE Uneric, | BRASS AND COPPER LOCOMOTIVE, Ma- | T ﬁ?ﬁ‘j‘_{‘ﬂ‘jnn‘;“,}’ ;‘fmvw'“‘
SPRINGS, BUFFERS, STEEL CASTING RINE, AND GAS TUBE MILLS, 'CART- : 3
FORGINGS, TOO: S, SPRING |' g e e
TERL FILES, OUTHWALES DAILY

STEEL, STEMENS STE M54 BARS | - GLYDON, BHORTHOUSE Awo GLYDON. S W P o W sntan e ok

ELINDSAY'S PATENT PACKING | achinery Market,”—A ARDIFF TIME
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3 STEAM BO I LERS increases the power of .mm and koepe the stoke- | #0d’ Villags of th nmnw district, a ls u:.-

1oid and aNgInaavoumr 000l TR wilk at ontn show surpassed as a General Advertising Modium- par-
?l inds, and of best &mlli:r. manufactured by | leak, and ufmol catch firel Used all over the uorld‘ "““'"I" for "’"““"x“‘f with ¢ Cm'?" 1
smm Uso SON, PAKKUEAD F. Loy and Cn Sole Manufacturers, 2, Gray | Mining, Manufacturi Sb poifg, and -&zﬂwllm!
ollu Grascow, | Strent, Philpat Strest, Ovmmercial Road, E., an sections of the co
' J’M mioderale prices, Griﬁti: Btreet, l.omr Bmu‘hm. Manche: r.af.
e The CARDI TIHES k SOUTH “ALBS
i - = ; WEEKLY N&WS has for aver lmymn

] ROLLED MLEABLE IRO the rocognised hoad of the Week of \anm
N JOIST’B AND GIRDERS' It conmists of sevonty<twvo long oo umn;‘i agd is sne

olthar;mNaﬂa-F-bwcinth- Kin om. I:hu

HEN DERSON AND GLASS, |EhEfiiife s

l’rwﬂatm DUNLAN AND SONS.

IRON MERGHANTs, LIVERPOOL, . " Cief Officos: CAvvire,
Have always on m@. large Stock of ROLLED MALLEABLE - "
assorted lengths ; also, all ahdd-edpunu of Im:Pra ;Mdﬂpm : EN—.—-—-T iy

Makers, Bhipbuilders, &ao., in Bars, Plates, Bulb Iron, Angles,
oo, Joiltay Chs 1, Hoops, Sheet Bode e atents.~Mr. J. C. Mewburn,
i s:-:m Tubes, ! al - ehmm‘ﬁ am:“?lc“lﬂmf)u‘im al."x ail
' mgunmm ¥OR SPECIFICATIONS, ““"""“““"“u?““ ilaiers
hl hoﬁk.erﬂnz lm!l.i:m.l.lm a4 to lhcuu

; . OFFICES lll 'm, 'ﬂ, N, m YULCAN 'S‘I’IIHT O s e s whea Loados.
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_ D, L. SELKIRK'S
BOILER TUBE BEADER.

Tor furthgr Parlicolars afd Prices, apply to*

« D. L. SELKIRK,

CONSULTING MARINE ENGINEKR AND SURVEYOR,
g, LONDON STREET, LONDON, E.C,

HEPBURN AND GAL-E

TANNERS,
SOUTHWAREK, LONDON

LONG LANE

"
MANUPADPTURNRE ©OF

Solw llu!u,

Their 'Wa

aterproof
taind its shape,"and renuins pwfecll

WIRR-SEWN AND OTHER

Peather Machine Bands.

. LEATHER HOSE PIPRS
Cups and Hydeaulic Lﬂnllwﬂ, Pi‘%omd Hido Laces, Blh.(l lhlttl,

Butts,
{or

uckets_re-.

id “in wnt Tt is

in gemeral use in Mines and l..nllwrieu and may be had of
all Dealers in Leathew, Jach Butt beats the fullowlng

stamp.

Prize Modals for 1851, 1855, and 1862.

'I't)lt

——

J. B. TREASURE and CO.
FIRE- POLISHEU BAUBE UL“S[S
High-Pressure Steam Boilers,

&, VAUXHALL ROAD,

LIVERPOOL.

DEST FOUNDRY COKE.
B0 300, por ton, deliversd.
Bpecial Quotations ot Rargd Loads,
Apply to J, T, Keuw, 435, New Ouaford Streot, 'W.C,

Peaso's West (Durham)

WHITTLE & SON'S

PATENT GAS-0IL EAMP, | Pﬁﬁoﬂﬂﬁﬁ%‘,?éhn MANCH

For L@Mq Towns, Raﬁ@try Stations, Iromworks,

w Mindi,
The Rurnpr vapourises
tho O, conyerting
it nto Gas, 3
AL & oont of bosn than ope
__darthing por hour,
giving = light fuly
eyual to -gas.

One supply
of

Cas OO will -

burn about 45 oo,
cost of nine-

;‘-hﬂﬂ"?li"(n sl

N,
¥

-

ﬂ'ny Lmﬂlug:

4k -gives a elear ghd
vory brilliant light

e e g e RS

N el %. i o e
R

sers of this Kiln will effect” a savmg of 20 per

it is the most economical in fuel and .euﬂa_v. o gy 1 S

Apply  to e PATEN@H
NORMANTON. N e
CHARLES PRICE

{PDLUBRICATING. AND BURNIN

. PATENT RANGOON oJ;x.. suitable o every kind of
whish casgmitog cromien A BT R "““'L#"“m?.? v 71 gmlh e

from its peculiar character ls not Tiable to lead to the s ammm- fon of cotton mlodrl 1
mllllwd with it, as is the case with Rape, ﬁlmzrlli amd I|N olls. 'he l icating m of Lo
, W. Keatos, F.C,S., &c., &0., Consulting Cheralst'te the Board of Trade, LY
Extract from Mr.. Daxter's speech in- the Housa of ubuﬁ?ﬂ M.ly sk, luo Qﬂ- qu. llﬂbl'l‘
lllpnrwr arlicln i?un.khif of Galh at L7 por tun) ™ was r!mll_"i" ﬂ
4] OIL.iuruumhlghpmmc; a pure
the pim nl Bmh

+ I hurewith certif 5 havi inod the sam; mc‘ W lenmd to me
l!:ln 0il, when in contact {ﬂﬂa nu[:?r af.l nmm. tculu its lul nﬂu
has it any tepdency to decompose,
and does not in an \rajr M: ordi ul.ho mb
recommend this o4t effigient and egonomic "
REFINED RABE OR COLZA OTL, 18 Supy 3
REFINED OLIVE OIL specially an
Prices of thess and all other oils on application

0il, Tallow, and Golour !eruhuﬂl.m
LONDON: CASTLE BAYNARD, UPPK&*“HAMES s

MM. & Co J

PERSEVERANOE IRDHW

‘\

4 “ N

" rox.lin&&um CMYE@-
~~AL8Q MAKERS OF ALL KINDS OF 1|
g AII uqu:ﬁn:upeeﬁnz bhm.plcundduu wlﬁm )

THE UNION EN@NEEHIN‘G 00
: m
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'.;_ag;f.rﬁrsur BRIGK MAGHINE

s is the nnu!l of 30 years* experionce in manuruc!urms Machine

of this class.™ Py its acti
ressure, and on delivery from the mo Soncb )

d table the bricks are again powerlully
ann‘d rect in the kiln, thus embracing all the advant, f th od
e S Ry 4 kila, e sheast £ advantages of tho semisdry making, and

MANUFAC TURED BY

':BRADLEY AND CRAVEN,

WESTGA'I‘E COMMON FOUNDRY, WAKFP I'ELD.
mm of all kinds of BRICK and TILE-MAKING MACHINERY, CLAY MILLS,
 STEAM ENGINES and MINING MACHINERY.
sm,n\m-r H. CHAMBERLAIN, BRICK WORKS, BARNSLEY.

“BOOMER” PRESS.
AR Over 6000 Sold.

. A
ADOPTED BY

SPRCIALLY DESIGNED, PRESSES

H ”. FOR

GOVE RNMENT, SEED, NUT, & FISH OILS
e LARD, TALLOW, TANK
mnwwk-dhwﬂand REFUSE, CIDER, WINE,

_ to a Pressure of 300
_ ~ Tons, and by Power .. |
to 600 Tons and Up- -

m_{

.Tmm ﬂﬂ. w.?m
« OF m Yﬂﬂ Hl
00

&B., &e,

Also BALING PRESSES for
Wool, Cloth, Tobacco,
Hides, Rags, Esparto,
&e.

ESTIMATES FURNISHED
" FOR
SEED OIL PLANT,

Now read }‘m Quarto, Cloth gilt, 272 N
f'slc: SIXTEEN Snu.l.g ; Qi

LIGHTNING CONDUGTORB:

HISTORY, NATURE, A.ND MODE OF APPLICATION.

RICHARD lNl’JEHSON FOS, F.G.5.
Mombor of ihe budutr ﬂf't.]l‘?}!ap]l Engi nuu ssoc, Inst, CE.
WiTH NUMEROUS ILL TONS.
Loknon : E, & I, N lL' ﬁmmm Canu: New Yorx ¢
non TRERT: 1580
The present pub!lul.inn is o pimely, a% it is an able and eéxbaustive
one.—Jren.
Ar many ironmongors have to provide and fix conductors, they
?nml. not do better than peruse Mr. J\nmums‘a work.— The
ron per.
Tha statistics of accidents and Hst of works on llle subject would
of themselvos render the book valuable to: all who take an interest in
the suljoct —& mgtneerang.

S. E. NORRIS & CO.,
6, 57, 5B, SHADWELL, LONDONE.
«  Manufacturens of

- LEATHER ““MACHINE
B ANB 8. l:::ﬂl;:n“:::
Enpress Janns for Leathor Delivery

Portable Engiacs,
Rotable’ Sugine and Suction Hiee, St

Fire Lngloea and Ships wat §
Pumps and Hydranlic Leather,
MILL BAND & HOSE PIPE BUTTS,

Rt -
Tndiaruvues Liwes, 2.

BLOWiNG- FANS

These Fans are- strong, well omade, and require the
least power to give any required blast.

CENTRIFUGAL PUMPS.
VORTEX TURBINES,

The best means of utilising water-power,

STEAM ENGINES, CORN MILL MACHINERY,

Illustrated price lists on application.

WILLIAMSON  BROTHERS,

_CANAL IRONWORKS,
KENDAT.

A H BATEMAN & co
: Greenwich, London, S R
lie mapmmanw and MANCHESTER.

s J.f‘“
elhains uup EMERY WHEEGL&IMAKERS.
_ SCALE L N, T0 FogY | = o ?ﬁ?ﬂtﬁgﬁg

\ @ for hand
% Bﬁnllﬁ?al 'Valvns
e Lock-up Safety Valves
- wgier @anges, Fusible

taﬁ Bearingn
&e.

L =]

FeIL T

=1 ¥ ! "

Martm and Son, gmeers. Iror

Brass and Malleable Iron Founders, Vine 'Gu-ul, York Road
Hnrlwntll gl 1in l'llclﬂul Fanl.

Blocks, (,nu lin| & !ih Snrn in;

Fly, ':pur s Cone, an hoeln l‘umll, CurmLCrm-

mg- Axlo Boxes, Brasses Luuinsi Malleable Lrow
Lathe. Carriers, Screw Stox Fpanners,

JOREPH GILLOTT’S
- STEEL PEVS, ,
Sold by all Desiers throughont 'l‘hd"hoﬂd.

« CLIVE

HICKMA
BIRMINCHAM

COFFIN i-u:»m*ruiu

FOR HE WOALD

MARNET
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MOORE & MANBY.

DUDLEY,.

Lovoox Ovricks |

BILLI']ILR ‘BQ, 1}~‘\'CHUI{CH 8T, C.E.

Cam'mdws a'rd the
to Her (. cincid af
Majesty's Stute
Government for !M:a

aumuw THRADE MANKS,

W% TEd

e M . . BAXON

All Descriptions of Manufactured Iron of best qualities,
viz., Bars, Hoo s, Sheets, Boiler and  Ship-plates, Angle,
Tee, Bulb, and Beam Iron, Nail Rods, Fencing and Tele-
fraph Wire, Rails and Railway Materials of all kinds,
Yig lmn, Tin-plates, &c., &c,, &e.

S. B. WHITFIELD.

Manufacturer of "

_ Motallic Bedsteads, Cots, Chairs, &c.,

GLADSTONE WORKS,
WATERY LANE, BIRMINGHAM,

TUCK'S PATENT PACKING FOR

STEAM ENGINES, &c,
INDIARUBBER 1"ALVES,

&c., Gre.

"UCK & Co, {(Limited) bog to cal
uttontion. to the anuexed * Trade
Mark," whigh appears upon gach length
of TUCK'S PATENT PACKING, as
alwo  wpon thelr INDIARUNBER
VALVES, SHEETR, NUFFERS,
HOSE TUBING, BANDING, &ec.

TUCK & CO, LIMITED.
Loxpon: 116, CANNON STREET, E.C.
Liverroon: 42, CHAPEL ST. Works: LAMBETH,

' RANSOMES, SIMS AND HEAD

ORWELL WORKS, IPSWICH,. ENGLAND,
ENGINEERS AND MANUFACTURERS OF THE BEST

AGRICULTURAL MACHINERY,

3 ADAFTRD
FOR ALL GOUNTRIES, CROPS AND SOILS,
INCLUDING

PORTABLE STEAM ENGINES
EXPANSION ENGINES,
BTRAW - BURNING ENGINTS,
BTEAM THRESHING MACHINES,
CORN SCREENS AND WINNOWERS,
BINGLE YURROW PLOUGHS,
DOUBLE FURROW PLOUGHS,
FORKION & COLONIAL PLOUGHS,
HORSE RAKES AND HAYMAKERS.

ILLUSTRATED CATALOGUES FREE 1Y TOST ON
ATPLICATION.

London Office: o, GRACKECHURCH HTREET.I

Detlin : f‘u'alh‘ul\g Um(a of

5 W,

Lindensir., No, Bo,
« Clasor’s Annalen fir Guwesho und 1iguwessp.”

GENERAL PATENT AGENC ‘l’.(on(iermv\y und all atber
Conutr

Relerences (swong nthers) =1 br'lmml\'r Veroin fisr Poigban lllld
Ciussatahlfabrigation, Hoctum, Westphalia ¥
4. Borsig, Enginveriug and Foundry Works,

WIRE ROP
JOHN AND EBWIN WRIBGHT,

lnuuamn, 1770

PaTentunm,

Manufa.cturers of every ﬂgscnptlon

OF IMPROVE
PATENT xup AND !ﬂgom IOP&S.
u 0
LIRSS VOASR UL S

XL 0!'1"!08-@.1-‘
Al ..?.!'J‘Wu ieminghan

"

| ESTABLISHED :am. | T
JAMES FADIE AND SONS,

b (Formerly EADIE and SPENCER),!
CLYDESDALE TUBE W*QRK‘Q, e

RU‘I'!!EI , mear GLA!GOW, =
(UFAGTURERS OF Vot

LAP- WELDED /RON BOILE
Iron Tubs, with Copper Ends brazed on, specially adapted fﬁ;

: BOLE AGENTS FOR LONDON AND DISTRICT i
JOHN C. ANDERSON, 114, FENCHURCH STR

THE STEEL COMPANY OF SCOTL

. (SIEMENS' PROCESS),
HOPE STREET, G-LA‘BGDW. .vf

MANUFACTURERS 0]“

150,

STEEL RAILS FORGINGS, PLATES & CASTI"NEB

cm mon m.
Az ahown below or in halves,
R\ made any diameter or width,

% TAYLOR & CHALLEN,

DERWENT PUU?I'DRY.
BIRMINGHAM,

-

3 v ¥

Jor cach eatra 1 “Inch fa wdih
= add 10 par cent, to following prices:
Leamino bmuu MID l'mtu Tunwen ano Hoaro,

Flum Mocks, Ikli

Inuﬂ:nbnud. faced, kw and Wﬁ“m

Diamete | S1ZES, -ud
in l: :... .l:‘ to |a s lliill 24 a'-lh: ;dlql q! 5 60 Hare, Iag};loc& m‘ v
‘V,vltg;hmu:ﬁ;-u IR R i b bk PEUAM - g
s p | !
ﬁn % Blolwe |1 7[0}2s |30 {4658 | 66|05 | r1a LOOSE COLLARS. .. e lfj lﬂ IO l 3“ 4‘] 'f y
ha Pl.lm do..-l516l 2] 8/ |e|r3 1020 2550 481 a8 1551801 g0 ¥ SHAFTING, sup, qual, l'ut.. IJJ IR

BLAKE'S PATENT .DIRECT-ACTING ST‘EAM ’PUMP
SOLE LICENSEES AND MANUFACTURERS FOR GREAT BRITAIN:

- S. OWENS & CO., -~
HYDRAULIC AND GENERAL ENGINEERS
WHITEFRIARS STREET, LONDON, :«ﬂ,np
BLAKE'S PATENT STEAM PUMPS are suitable for
Boiler Feeding, for use in Tronworks, Waterworks and Mines, for
working Hydraulic'Lifts and Presses, for compnming udtMﬁlg

Al mnd for a variety of other purposes. They, ﬁ?i
thoroughly reliable i their action, and will work with- qulm

e

at slow or quick speeds, Efairosivg?

MORE T!IA! 10,000 n m i -.('-J

Cntalogxmaadﬁslimucamm m ik,
VULCANISED FIBRE

. 'I'h& .; hu&ntuw{or 'n%ﬁ?}%w& s 4
wa, T e |

“‘That a pump clack faced with Vulcanised Fibre one lu!I inch thick, was put into work 3‘ h, 1879,
and was 1' ll,?mlpjuly e , 1879, having been in work 171 cays, .Dur}.n this time the pump ml£ ﬁ.i'i
’ rl s g &

rokes, raived 74,1 allons, o clacks were previous] lelﬂ:ldr t
::: work :l':om 40 d:y‘n. when faced with gutta percha, they last {u work about lgord":i.; ut ;ﬂﬁ !!ﬂ?h'i’

SI. per 1b-)

. b}:}aﬁmhmﬂyn Wy
) is u Substitute for "ghlny vmu,m.,mm

The

i

, the grua e\wltkﬂm writes 1 —
m‘y hi;,hlysmd use lnterqmutiaof it than Vohuhq\ MM,?C.

o
.gg

ile
dition, find i

s e it Jie

mm-m:aammwnmmv :
fOTO |NDIARUMR B

vy teapplies .
Try the Puten Valenied m"wforwm lthw*“!"““‘.--..-.....t

" SOLE AGENTS:— el
: 'gﬂo»m thiﬂm -; treet,

.“' . 0 _ 'i R AR e .-.’J'.'_.
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;*:i' PRION, o v
H.WE WEIGHING MACHINES‘

f ADAPTED TO ALL STANDARDS.
Fnr all Commercial, Manufacturing, Railway, Mining, and Household Uses, &¢., &, &c.
HICHEST AWARDS AT PARIS, 1878.
OVER 600 SIZES AND STYLES AND ALL
GUARANTEED.

CATALOGUE ON APPLICATION IN ANY LANGUAGE.
FACTORY, RUTLAND, VERMONT,
- US.A.

f'lf-

Y.éRROW’S SMLL STEAMERS, YACHTS & LAUNGHES (Wood, Iron or Steel.)

A SCREW STEAMERS HAVING SPEEDS UpP TO 26 MILES AN HOUR.
PADDLE STEAMERS HAVING DRAUGHTS DOWN T0 6in. OF WATER.
MACHINERY CONSTRUCTED FOR BOATS BUILT ABROAD.

YARBDW & CO, (lato Yarrow & Hodley), Engineers & Shipbuilders, ISLE OF DOGS, POPLAR, LON DON

PARIS EXHIBITION, 1878. GRAND PRIX, GOLD AND SILVER MLDAIH AND HONOURABLE MLNJION

JOHN BROWN AND CO, LiMITED,

ATLAS WORKS, SHEFFIELD.

“ ARMOUR-PLATES, IRON AND STEEL PLATES, BEAMS, ANGLES.

PLATES FLANGED BY MACHINERY.

TYRES AXLES, RAILS, STEEL PROPELLER BLADES, FORGINGS AND CASTINGS.
PATENT DEAD WEIGHT SAFETY VALVES. PAPER-CENTRE RAILWAY WHEELS, -

SPRINGS, BUFFERS, FILES, &c,
' BESSEMER, SIEMENS’, CRUCIBLE AND ALL KINDS OF STEEL FERRO-MANGANESE AND SPIEGELEISEN.

CHIEF OFFICES—-SHEFFIELD. LONDON OF IICl ‘y—l: I"I:INCHURCH_S_TREET. z.C.
E P. & W. BALDWIN, ¥2 NEAR STOURPORT.
 SHEET IRON, TIN PLATES.
~ BRANDS— ok P & w B” BRANDS~—
*“ﬂlﬂm\'lll.ﬂlﬂ " AND “SEVERN.” ~ “WILDEN” “UNICORN” “ARLEY #8 " “STOUR.”

ﬂmm amn BUTTON IRON AND BHEET IBON i’rcm,n COLD ROLLED AND CLOSE ANNEALED,
CONTINENTAL AGENTS jo-JOHN R. WHITLEY and €O., 8, Flace Vendome, Paris.

_PATENT DESIDERATUM BAUNTLETT'S

FOR SMOKY CHIMNEYS, AND SWEEPING MACHINE. Patent Pyrometer or Heat Gauge.
m m Ventilator supplied without mn!n Machine, 16s., at the Warehguae. Recent i have rondered thit G utn:nh' ronsitive
58 & Gusaziend B, gl ot Tkow ey gy i, 0 Mkl

: o _ ; e ' Hot ﬁq ild Steam, Gusoss, ke, Testimonials on application,

W H, ﬂAUHTLETT Middlesborough-on~Toos,

LOs8 OF TIME IS LOSS OF MONEY.

ACCIDENTSE CAUSE LOSS OF TIME.
And may be provided against by a policy of the
RAILWAY PASSENGERS ASSURANCE
COMPANY,
The Oldest and k&o‘&“ Acocidental Assurance

Rt. Hon, LORD KINNATRD, CrAtsas.
SUBSCRIBED CAPITAL, 1,000,000.
MODERATE PREMIUMS.

] , BONUS ALLOWED TO INSURERS OF FIVE YEARS'
vy g e ““'d Mp'lu. iy B ot be-feen; and A fixed sum in case of Death z Accidint, and a Weekly Allowance

A : ; a8 to price, merits, &c., obtained on 'PP““'-[W to Patentee, - in the event of Injury.
whw -z-*w ILL1I AM ROSS, P R o i 8

I, W A
" ISk e
4 ie
Y i
Mg -y
e AREID & e 7, 4
e s 0 O T e |
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WILLIAM SUGE'S IMPROVED SYSTEM oF STREET LI

With Argand and Flat-Flame Burners of High Illumina

| TER LAMBEIRY . cpper4rI YV CONSTRUETED. “SHADOWLESS . s ot
| ! LANTERNS,"" SUITABLE FOR CANNEL A
AND COMMON GAS.

PLEASE - NOTICE,

1 beg 1o call your attention to the fact that the Flat-Fame Burnérs
and Lanterns of high Illuminating Power lately erected in front of the
HOUSES OF PARLIAMENT (The “ Westminster,” 150 Candles
Iluminating Power), opposite the TREASURY, WHITEHALL
(The *Westminster,” 150 Candles Illaminating Power), CHARING
CROSS (The “Westminster,” 150 Candles Hluminating Power),
HAMILTON PLACE (The “Lambeth,” g0 Candles IlNluminating
Power), and GROSVENOR GARDENS, St. George's Vestry,
Hanover Square (The **Lambeth,” so Candles Iluminating Power),
OXFORD CIRCUS (The “Lambeth,” 36 Candles Illuminating
Power), FINSBURY PAVEMENT (The “City of London,"” 50
Candles Illuminating Power), &c., are my registered patterns, and con-
structed on the same principle as those recently exhibited at the
Birmingham Trial, where the HIGHEST RESULT IN ILLU-

MINATING POWER PER CUBIC FOOT WITH FLAT
FLAMES was obtained by my Butners of this class (see * Journal of

Gas Lighting,”! March 16th),

Flat-Flame Combination Burner, 100
Candlos. Bhadowless Argand Lantern.

THE FACT THAT OVER 153% OF MY LARGE BURNERS AND LANTERNS HAVE BEEN Igm g‘p g IPAL AUTHORIT ND

GAB OCOMPANIES IN ENGLAND ALONE, WITHIN A VERY SHORT TIME, SPEAKS SIGNIFICANTLY O :. YOELLENCE OF

BYSTEM AND THE REAL MERITS IT HAS BEEN PROVED T0 POSSESS. TG oM Ll -
My Argand Burners and Lanterns are in use by the following in the Mctng:ohn i

The Gas Light and Coke Company, St worge 8 Vestry, eat Northern Rnilway,

* South Metropolitan (including Pheenix). Gas |*  St. Mary's Rothurhlthl)\’wtry L@dnn, Brighton lnd Sou L Railw
Company, Lewisham Board of Works, . toria and London ge Statior
London Gas Company, St, Giles' Board of Works, Matro litan Railway,
«Commercial Gas Company, ‘Whitechapel Board of Works, Colwmbia Marlet, 'Loudon
Lamboth Vestry, Great Lastern Railway,

UPWARDS OF EIGHTY ARE NOW BEING FIXED-AT THE NEW CENTRAL STATION OF THTE OHESHIBE
LINES COMMITTEE, MANCHESTER. Tt

Prices and Particulars on Application to

WM. SUGG, ENGINEER, CHARING GROSS, AND VINCENT WORKS, wssrmms'rza.sj"

180
OVER 2,600 ALREADY DELIVERED.

No trouble with Coal, Ashes, Smoke, Insurance, Water, ot constant
No Glands to puk or Water- Gaugn and Steam- G:ug« to watch.

W THE “0TT0" SILENT GAS Eneme |

CROSSLEY BROTE_ RS,
MANCHESTER.

WORKS AND HEAD OFFICES :
_ GREAT MARLBOROUGH ST, GLOSTER ST, MANCI
e o N, e _ LONDON HOUSE:
A i T — : 116, QUEEN VICTORIA ST. EC', LONDON.

ALEXANDER SHANKS AND SON,
DENS IRONWORKS, ARBROATH,
AND 27, LEADENHALL STREET LONDON

AVERAGE MONTHLY mrvgﬁ éligluding omwm

THE CA LHI.)O NIAN.

 Horisontal, and Vertical Bngines and Bivlers, ‘Steamn Cranes, HASHng,.
g’ﬁ;, Leadenhall Styeet.  Price Z.at au:
WHEﬁTLsEY KiRKg PRIQE AND G%Lﬂ

v --m- )

-
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dacks “sﬂﬁ-‘é«d‘m‘; the brickwork to 55,000 OUR TRADE SUMMARY.
~eubic yards, the stonework to : 50 bl thes Ly L St
mt‘ 1 d'f” }? in | mmeonﬁ n&fw?:h. in’ some thu)

ework to 46,000 cubic feet, the
o ly-ie: N e bl b Bt o
5 BALes, caissons; y'm:“ i} cases, declin s, and with few i w
mmﬁm“y{: - ‘:b“ﬁ:l 1. mﬁ h 186 of t::m improvement, ¢ only -sttiking. m‘pmug  the
T m‘i‘;“" vons, kot l”';{‘ Po:t gﬁme est Yorkshire manufacture of best iron, which has = |
- Aot i 79,000 tons land markedly improved of late in face of all the retro~
o ve been brought on the n:imd, ‘:lh“a: 1700 men, ession elsewhere. In Glasgow the warrant market
wmﬁm" ngmho ve and o m“g‘:g' as.been more lively, but entirely from speculative
iy 'Ci?m 500 m-pu::r. daily | cAuses, and the temporary improvement there has,.
s an o "m’_“o':,‘““.' l? baR.:ndu “7 as usual, been felt at Middlesborough, The labour
iployed.on the works, of which M. Rendel ' | difficulty is also acting detrimentally upon trade,
Nti!iﬂﬂl" Cuﬂ. i r )y ndros o especially in the West Cum,lm'lan& distriet, the
“ﬂmamﬂm- “‘:‘- “-l:r wl\hd E;l’soue staple industry of which has been completely
'i‘whn“ddcr'i' tomheiu.g? teb;hgth' Slecttic lieht on | 1yed by a strike so cxtensive as to occallm.
it s "?n?l by wl.lalb:c b Fbﬁo“’ amping down of nearly all the furnaces. There .
the Siemens system. ights each of D000 | ywag oreat excitement in the Glasgow warrant market
candle-power and are to be mounted on iron columns during all the past week, with a large business at
80 feet high placed all over the quays. The electric | ., gantly varying prices; closing on Wednesday,
current will be generated by four steam-engines buyers 478, od. cash, and sellers 478, odi one
Pl?rclfg'“ Vf.;“’“‘ points in the dock. have stated | Mmonth d and 47s. lod. . = There has.
> ' opening  ceremony *,i‘?l; 1:3 “’el H‘.'“h’ “@ | also been a general advance of several shillings
:h:“.l?kmp“ g 'i)hmmf- € R’-’Y‘-h '!l ?:’::' Per ton in makers' iron, and rather more dong
' Duke and Duchess of Connaught left the | {° ponufactured, but with an ultimate drop.in
-Spuh_r s stairs, Westminster, about “,',’_'l"!‘." clock prices. With the exception of the shiph 4
yes! morning in the steamer Pictoria, M. | \ho are still busy on old orders, the other depart-
: - Chambers, the Chairman of the London § y 05 are lack, Great firmness has e
and St. Katharine Dock Company (to ‘"hﬁm the | jerised the Middlesborough market during the week, .
new dock "{"10“8‘3; Mr, James Brand, the . Deputy | j, gyumpathy with the state of things in Glasgow,
Elh“mm i Mr, W, Hamtltgn Crake, the tmn;{umr, and both founders and finished-iron manufacturers
ecft.-Gglonel Martindale, ©.B., the General Mard= | are doing a fair amount of business, On the ether
5}1’- and Mr. Réndel, C.E., the Engineer of the | 344 the iron trade of the Tyne district hagbeen
\! erk'a, and their Iadies‘. were in attendance, and the extremely depressed, many of the hands making
band” of the Royal i‘:“[ﬂ“?"“ played on board. holiday ; but the cheapness of the raw material has
Twelve other steamers conveyed the directors of the | yopthiginess to the engine works, large orders having
company and  their friends ; mel_'nberslof the | heen recently received both for marine and locomo-
Government and both Houses of Parliament, | {iv4 engines. The shipyardsalsoare well employed
m)tﬂ'iﬂm of the CU‘“P““Y? the contractors | oy for the most part, good melhle specifications.
the works and their fricnds ; the repre- | Myuch the same state of affairs is reported from
sentatives of the great Sh'PPi“ﬁ and Railway | Dyrham as regards crude dron ; but the
Companies ; and merchants, shipowners, and | ginhyilding industry as well as_ the engineerin
others interested in dock business. The twelve | .oinblishments may be described as moderately
steamers followed the Iicforia down the river, until | won ™ off  There s no improvement in  the
they were off Woolwich, where the Royal P‘“"{{,"’“ hematite trade of the north-west, although in
transferred to the Trinity steam-yacht Feszal, pﬂe the Barrow district the output is well maintained,
“that was hﬁinxb;lﬂn& the other steamers eutered into | owine to many large deliveries being still uncom-
and lined the basin of the new dock on either side. | pleted,  Shipbuilders and engineers are briskly
The Veszalthen entered the lock under aRoyal salute, | employed, the latter holding orders likely to keep
which was fired by the 3rd Essex Artillery Volunteer | tham 5o for several months to come. 1he almost

corps. . She then steamed through the basin be-+| yniversal strike of the West Cumberland iron-
tween the lines of steamers, and entered the dock [ workers has completely atopped the trade in that

under a sccond Royal salute fired from the south side | gistrict, There was only a quiet markel atdMan-
of the dock by the 1.ondon (City) Artillery, the bands | chegter on Tuesday, There & fittle local demand
: playing the Natioval Anthem. The Fesfa/was then | {have for iron at present, and few purchases are
ne is just equal to the | moored along side the north quay, and the directors being made in anticipation. In the South Lanca-
Docks, Theentrance | of the company, the local clergy, the contractors, the | ghige’ finished-iron department also there is little
y Bo feet wide, and has | resident engineer, the contractors’ agent, and the | yhap g satisfactory to chronicle. From Derbyshire
¢ outer and inner cill. | offieers commanding the regiments on duty, theguard | 514 North Lincolnshire our reports are to a similar
brick and stone, with | of honour, and saluting batteries, went on board. An | effect, but in the former there is little diminution of
‘sluices and channels for | address was then ted to their Royal Highnesses | output,  There has been a slight improvement in the
h:; cf"m“t;rhn Ihd ﬁi’ ‘Re Cll-;i{tim:oeo: &:BOTPR%;% feiltwiat;r h{ North Staffordshire finished trade, and the demand

en- €s, 8 Royal Tlighnes Bxe 0 AULNE. for plates is moderatel od. In
m g ver. T%:e old prg oyt atin ot Bi st e

ne

% er by the Bishop of St. Alban's, his Royal High- tuial hy y 4 &0
'::“a?f B 3L nnr’;wd o pt!:mt hipan's, his Royal Righ- | diyision the production of pig Js largely in excess of
i Mmiics O quay, in-

the consumption, In South Yoikshire the output is
still being kept up, but prices are weaker and stocks
accumulating ; and though the mills and forges are
faitly well emlployed,thc foundries are duiubi very little,
The iron mills in the Sheffield district, which, during

Viotoria Dock ; the Victoria Dock Extension, the
oyal Albert Dock; and the docksas a whole, the
oyal Victoria and Albert Docks, in accordance with
ip in solid concrete on | the permission of Her Majesty. A salute of twenty-

de at the base, benched | one guns was (hen fired, and the bands played Rule | e past half-year, are understood to have been doing

3’1&?“ high. The | Britannia. The directors were then presented to theft | 3 yery romunerative trade, are now for the most part.
ith its hydtavlic ma- | Royal Highnesses, an were also Messrs. Lucas and | ryaning on old orders. In the Bessemer department
ship. It has three | Aird, Mr. Andros, Mr. Colgon, and the officers com- | yhe downward movement of prices continues ; but the

8 and erected by, | manding the regimentsion duty, the guard of honour, | gp; -plate department is very busy and mareindeing

' rong. e e trades of Shi are

ia. botler 1 The sta de'%:‘! Sheftiela

e T e | AN the poreOas. tiste Royl, High
The swin er the presentations their Koyal Highnesses | aoqin very flat, . Itise business: has
w | landed, the ﬁ'“‘“’a of bostvur and .{‘“‘d being fur- | faflen o lt-)i.ifty per cent. durin tﬁw uitmlh. In
nished by the 26th Middlesex Rifle Volunteers, | (he Jocal trades of Birmingham there is also very
| The party then proceeded (o Tuncheon, to which neat! g, litde deing, but a somewhat better pmll[l)ect in the
e oo down in oge building, and the band | jumediate future. h* condition of the kindred
of the Royal Engineers played in the hall dusing | i;qustries in the Wolverhampton district is much the
_ |R““¢“f°”-ﬂ _M‘ﬁf the “5;1“1 loyal -‘“ﬂ:“h"é :’;;f;» g}: same. . The coal trade is every where reported slack,
pa nd general company re-embar : i e -
FUMIT WA ant i o etmerd Jollopg | o9 Kigs.of improvement
A salute of twenty-one gu‘ns was fired as their Royal i it e e L
Highnesses left, the bands playing the I?aﬁom_l‘l ' g ' : i '
el Royal Highnosses’ passcd the jettics, the | THE INSTITUTION OF CIVIL ENGINEERS: "
bhands there also ghﬁng ¢ National Anthem, HE annual conversazione of the Institution of
u leaving the dock, the 7cforia followed the Civil Engineers was held on Wedneaday eve-
fal, and was followed by the remainder of the | ning last, when the President of the Institution, Mr. |
steamers. On arriving off Woolwich the Royal | W, H, Barlow and Mrs. Barlow received a largeand
party was transferred tothe }Vicforia, The whole of | distinguished circle of ladies and &cntlemn. The, |
the steamers then returned to London. - conversasione took place in the u_ﬁs_%min ton
It will thus be seen that the ceremony was a most | Museum b{pmnisalon of the Lords of the Committee
i : ngl one, and being so, was well | of Council on Education. The recéption was
in with fhmcf'er of the undertaking apﬁropriately held in the court which contains the
: Pbyﬁf ed, which is [he finest of its | collection of ancient and modern ironwork, from
in the world. Whether we regard the de- | whence the Eﬂm proceeded to the south and north
‘and arrangement or the construction of these | courts. In

‘ g J . chapel on the north side of the latter
. mm n%m.anly:ﬁn& oceasion to com- | court, ﬁe mg band of the Royal Artillery was
plim who haye kenputlnhﬁﬂgindgthgm stationed, an ;et!amed a selection of music
1o the ent. Succ _igsue. The London and | and part songs during the cmulnﬁw he
: t@bggmr Are to be con- Fﬂhﬂ«muwmmgm- to the visitors, and
: on the acquhition of such a | included the Sheepuhanks collection, ad the na
ing _secu tional collection wings. The
n to whom we ha ed, | va mgzetm

w.a‘.&‘m# )
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being new, and thére heing other little hindrances to

thoroughly steady burning. Bul notwithstanding all

this, the light emitted was exceedingly satisfactory.”
Refreshments were served during the evening, and
the gathering proved a brilliant and successtul as

well as #most enjoyable affair.

THE DUSSELDORF EXHIBITION.—II.
By In. A. Gurrr, of ‘Bonn.

OMING from the ?rincipnl entrance-hall, through
the exhibition of fine arts and art manufactures,
gaily decorated, and regplendent with colour,
one reccives an almost solemn impréssion by
entering the mining department, where the eye is
struck fiest by those huge obelisks of black, shining
coal, which mark the boundary of this department,
being real sectionsthrough the thickaess of the seam’
Blucher in the coal mine of Dudweiler, near Saar-
brilcken, Large blocks of coal, representing sec-
tions of seams in some of the principal Westphalian
collieries are arranged along the walls; and speci-
mens of smaller size, togethér with samples of
washed coals, are laid out upon tables, io order to
show the different qualities of the various coal-beds,
Everybody sces at once, that conl-mining evidently
plays a'great part in the industrial life of these pro-
vinces, and we therefore propose to have a brief
lance at its history, following it up from .the coal
asin®of the Ruhr to that of Aix-la-Chapelle, and
that ofaarbriicken.
Conl-mining, no doubt, ranks now first in the
basin of the Ruhr, or of Wentfhalia, but it has onl
radually reached its present importance. 'We find,
ﬁwwer. codls mentioned as early as 1302 in the
chronicles of the town of Dortmund, and in the
region of Essen they arefirst known by authenticated
documents in 1317, The ‘earliest working and
winning of coal took place bn the slopes of the Ruhr
valley, where numerous seams crop out, and could
be easily reached by shallow diggings or short adit
levels. The oldest mine, which 1s still in existence,

. in the Hagenbeck Colliery, near Essen, which even

before 1 ﬂys had certain covenants and rules, which
are still preserved; while the mine Silzer and
Neuack is mentioned in 1623, Schélerpad in 1678,
and Brockling in 1682, In about the year 1boo,
miners from Liége, in Belgium, where coalsmining
hadexisted since aboutizoo, were called by the town of
Dortmund to introduce there the improvements
of their craft.  As hardly any manufactures existed in -
these regions up to the beginning of this century, the
demand for coals was not large and the output of the
coal-mines inconsiderable; Holland, however, was a
ood and steady customer for coal at an early
ﬁatc. as the rivers Ruhr and Rhine gave an
easy means of carriage. In the neighbourhood of
Eseen, 127 small collicries were at work and 44 lay idle
in 1802, the total output being about 135,000 tons of
coal while in 1829 the output had increased to
180,000 tons, and that of the whole district may be
computed at about 3oo,000 tons, When Belgium
became independent in 1830, the demand of the coal
market of Holland increased considerably, but coal-
mining could only make rapid strides’after the openin
of the Cologne-Minden and Steele-Vohwinkel Rail-
ways in :84{. and that of Oberhausen-Ruhrort in
1848, which brought the greater part of the collieries
into direct connection with the Rhine. A wise legis-
lation in 1852 also freed the mines from many fetters,
wlth_t:glrd to management and fiscal dues, so that,
while the production of Wel?halia in 1852 had only
been 1,900,000 tons, it had in 1879 reached the
table figure of 20,000,000 tons, in raising
80,000 men and 1700 steam-engines, of 145,000

~horse- r, were employed. The coal-measures of
m: rest upon f)

Weat: evonian millstone grit and are
folde .‘J: into four troughs, stretching from west to
east, an uerara.ted from each other by three arches
or anticlinal bends, which lift the ‘deepest coal-
seams nearest up to the surface or are partially
without coal, when the millstone grit rises as high.
The four troughs are called those of Witlen,
Bochum, Essen and Duisburg; they increase in width
and depth from south to north in this succession, and

0 the laigclt of them, that of Duisburg or Dortmund,
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sthickness
~imbedded in a total thickness of the coal-measures

a total valuable coal-seams, with a joint

286 fect of coal is at present known,

of 903 feet, or the workable coal takes the
place of 3 per'cent of the whole formation, Tha
:rper surface of the coal-measures has a gradual
p towards north, and although it crops out

in the Ruhr valley and the southern part. of
Wi y it Dbecomes covered by the
tacean formation north of a line which can
be drawn from Duisburg to Essen, Bochum,
Dortmund and further east, while oniy a small
of the Duis rticularly near the'

mu;ltljd the Rhl'l‘::;,r‘n also m')v’t:!d by the Terfia
strata. Some parts of the :

- ; mummmn y
water-bearing ; all mines which work below them haye
consequently to deal with water, which causes very
often cons ll?h{diﬁculﬁulp‘halh i of hatt.

s 0

of Aix-la~ y
| miners, or ‘! fossorés carbonuym,”’ as

Cre- |

pumping and ventilating, as will be seen .
may hece be mentioned, however, that the first pu
ing steam-cogine of this district was erected in 1
' . Dinnendahl, of Steele, at the Wohlgem
Iliery, near Kuﬁadreh, to which followed for the
mine Salzer and Neuvack a go-<inch pumping-engine
in 1806, and a 15-inch winding-engine in réq..
Coal-mining in the basin of Aix-la-Chapelle is said
to have commenced in 1113 with the discovery of coal
ucar Herzogenrath. It is, however, certain that it
was in existence long before 1300, as
make mention in 1333 of coal-

vants who worked the coal in the ceal-mountain, or
* koelberg,”! of Kohlscheidt near that town. In 1602
certain rules and regulations were issued by the

| magistrates for observation by these miners,  East-

ward of Aix-ln-Chapelle coal-mines were also worked
néar Eschweiler as early as 1492, and pumps driven
bg water-wheels had been introduced 'in 1597 and
1616 ; while a large pump. for the . of the
upper seams in the trough of Eschweiler, called the
“ Herrenkunst (masters’ artifice), or Plattkohlsky
(named after a coal-scam), was_erected there about
1700, replaced in 1701 by the first steam .
engine in the district. zltarthe French -

_the'mines were confiscated and farmed out, untilin

1832 the leaseholdersbecame tors, The amount.

the town-books |
cipal ser- |

y. 1t | coal-

of coalraised in the Aix-la~-Chapelle basin mlb‘_lﬁ:& | ser

only about 115,000, and in 1852 1,000,000 tons.
basin is divided in two large troughs, the strata of

which crop out on the south and south-west, while they

dip towards north-east ; they are called those of the | w
Inde and the Worm, both small rivers, which® flow |

through them.  The eastern, or Inde trough, is dis-
sected by a large fault, called * Milnsterge nud"‘.
which towards the north has thelocalname ** Feldbiss'';
it dislocates the strata considerably, and throws
them 251 metres downwards and 146 metres north-
wards ; similar other large faults, which, reach a
thickness of 52 metres, and are filled with water and
sand—for instance, that called ** Sand
sect furthermore this trough, wh cor\tsina 40
workable seams, causing no small difficulties to all
mining operations,
fault ** Feldbiss,”” and contains 45 seams, wh

in a singular way folded up and broken at shar
angles, of which one side has always a st
and is called '* Rechte,’’ while the other side lies
flat and is called * Platte.” The coal-measures are in
both, so far as they do not come up to the surface,:

covered with'water-bearing Tertiary strata, whichat | f

mine Maria, near Hongen, are 43 atmine Anna, near
Alsdorf, 74 to go, and at Nievelstein reach over 175
métres in thickness, thus being a cause of consider-
able trouble and difficulty. . -

Looking now at the coal basin of the Saar valley,
we find there coal diﬁgiugs as early as the fifteenth
century ; coals are then mentioned in a document of
the year 1529, when the domain of Saarbriicken dis-
tinctly reserves its right upon the production and
use of coals, which declaration was repeated in 1549
by the Palatine Wolfgang von Weldens, who men-
tions the coal-seams of Sulzbach and Saarbriicken.
An ordinance for the coal-diggings of Sulzbach and
Dudweiler was promulgated.in 1556, which reforms
an ordinance, hgnt is no more extant, and has for its’
purpose the regulation of the workings which scem
to have been carried on rather roughly by the various
communities, About the end of the 1yth and
beginning of the a8th century, coal-mines
are mentioned near Neunkirchen, Wellesweiler,
Burbach, Friedrichsthal, Il and Schwalbach.
Very great abuses seem hw . to have existed
there, when, in 1754, Prince Wilhelm Heinrich of
Nassau-Saarbriicken took possession of the mines and
had them n&ﬂaud by trained miners ; he also tried
to increase the consumption of coal by using i'{ti;or
lime-burning, glass-making and the :meltinﬁ of iron,
We find, in 5. the first attempt to work a blast-fur-
nace with coke, made here at Fischbach about 1768,
Until 1795 the annual production of these mines was
hardly more than 2500 or 3000 tons a year; they
were then worked on account of the French republic
and yielded 50,000 tons of coal in 1795, and Ho,000
tons in 1815. After the peace of 1815, this valuable
mining property fell to the crown of Prussia, and
under the management of Prussian mining ¢
the production of the Saarbriicken mines increased
slowly in 1830 to 200,000, and in 1850 to 600,000
tons. After the coal-basin of the Saar was better
opened up by new canals, by the canalisation of the
river Saar, and by raiiways, the annual output
increased rapidly in 1852 from 14 mines with 6aoo
miners to 750,000 tons, and 1879 with 21,500 men to
4,475,000 tons,, Besides the Governum mine
coals were also raised in private mines—ir
85,270, in Lorraine 431,000 and in the Royal
mines 147,470 tons; so that the total pi
the Saar basin in 1879 reached
figure of 5,139,000 tons,
derable extent sold in
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TERWHEEL WITH INTERNAL

BY MM. HAUVEL ET PANNIER,
(For description, see page 4627
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is cavsed to circulate in a thin insulated copper
wire, wound round the gutters some fifteen or
twenty times and constituting, therefore, thedirecting
ciecuit.  In the midst of this frame, and in the same
plane, are placed the candles, or pairs of carbon
pencils between which the voltaic are will spread.
Three candles are thus placed in the lamp which
can, however, contain a larger number of them.
Each carbon pencil is introduced into a Dbrass
socket, which holds it, by means of a spring, in a
vertical position, with the point downwards, There
is no insulating material between the carbons. The
carbons of the right side, B A, are fixed and vertical ;
those of the left side hang freely from the
oints, B B B", the summits of their supports
eing connected i:y means of a bar, C, C', which
gives them a common motiop. The armature, E, F, is
attached to this bar by means of a lever, E 15, and
pushes it towards the left side by virtue of its own
weight; the carbon pencils are thus brought close
together, until ane comes to touch another, (it will
g:enenﬁy be in the 1oag¥st or in that in which the
m‘m t?ﬂeﬂc.lm:l}. t is this candle which will
.ﬂnt&ccumt. after following the directing
circuit, reaches the three movable carbon pencils at
the same time, and can return by any of the three
fixed ones. It chooses those which are in contact,
and lights them. The magnetisation instantly takes
place, and the armature, E, F, is attracted,
mﬂnﬁn » the three pairs of carbon pen-
Y ‘at fbn same {ime; two remaining cold
and the arc burning in the third pair. The arc
~ will exist as long as there is some material to
burn, and is maintained, by the action of the
directing circuit, at the points, where it is constantly
tiractes hckniwuld any outside cause momentarily
it, When the current ceases passing, the
falls, a new contact is re-éstablished at the
s, which, relighting as before, are again
separate as in the first instance. The
r_switching is thercfore automatic and
us, and can be effected and renewed at

e is consumed, another must take
“end the fixed socket is provided

h all  the fixed pencil to swing
' -m-.;!li{ mng frame

.) A spring, R, has a tendency

to push it away and it is maintained in its
position by means of a bent copper wire, B, whish
can slide in a support in which it is pressed firmly by
a spring. When the candle is burnt to the wire, the
latteris melted, and the socket springs away in the
position S T, putting the light out; but the voltaic

arc instantly spreads between another pair of carbons
and the light is thus perfectly continuous in its action,
This takes place every two hours, and the copper
wire can be pulled forward and bent and re-used
over and over again. If, for any reason w T
one of the lamps becomes extinguished, or if one or

3 ﬂ—.ﬁ}’(ﬂﬁ‘-ﬁﬁ

more are extinguished on purpose, the elght or nine
others situated in the same circult are not affected,
This.is Aue to an arrangement said to be perfectly
practical in its action, and it is also stated that
should an accident occur to one lamp, it, in the first
placey opens a secondary cirouit through which the
current passes instead of in the lamp ; and secondly,
it introduces into the circuit a resistance equal to the
lamp so that there is no alteration in the remaining
lights.

The following advantages are claimed for the
Jamin lamp :-=It can be re-lighted and put out ag
often as desired without any interference with the
lamp or the carbons. The consumed carbong are
switched automatically, and in a very simple
manner. Having no insulating material between
the carbons, the colour of the light 4& not
subject to wvariation. The carbons are not sub-
mitted to any manufacturing process, but are
used as they are, The cost is thus considerably
reduced, and, in fact, it is proposed to offer the
public the Jamin candle, which lasts two hours, at
one penny, that-is to say, that the cost of the light

er candle, will be one hallpenny per hour, [ M{S
Tamin claims to maintain as many as 24 lights with
a Gramme machine hitherto called “four hight," and
with an 8 indicated horse-power engine. The leads
ing wire used is of the smallest deseription, even
for long distances, so that it will be seen
that, the motive power and the battery power
required being so small, the candle 8o cheap,
and * the fittings so simple, the Jamin ]ig[:r.

romises to' prove very cconomical. The light

urning in a downward direction illuminates the
ground instead of the sky, and is much more in-
tense than when it is bumning upwards, When
the light is burning upwards, the arc has a tendency
to leave the carbon points, and it does not heat
them ; when, on the. contrary, it is burning down-
wards, the arc and the flame, which in the Jamin
system accompanies it in a more remarkable manner
than in any other system of candles, envelopes the
points, keeps them at a wvery high temperature,
exaggerating thereby their brilliancy and preventing
their cooling. We should add that the Jamin system
is being introduced by Mr. ]. A. Berly, C.E.,
{e?‘glneer to and agent for the Compagnie Générale
d'Eclairage Electrique of Paris), of No. 16, New
Bridge Street, Blackfriars, London, -
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WATER-WHEEL WITH INTERNAL.
ADMISSION.

TIIE principle of admitting water into the buckets
of water-wheels from the inside instead of the
outside, was known to the Romans; but, though
possessing some advantages over the ordinary
arrangement, it does not appear to have gained
much ground, chiefly on account of faulty design
and construction, In France, Thiville erected a
clumsy motor of this description so far back as 1827,
and later on Millot intraduced his sluices for regu-
lating the flow of water into the buckets, which were
of inordinate size, His ts were of cast iron,
groviﬂetl with a shoe for réceiving t‘ln radial arms ;
ut as the weight of the water was taken by the flat

of tha cast iron plates, !he'.ht:&ff_a’?;lgﬂ gave way.
ex

The small space afforded for th e water at
the periphery of the wheel, excluded this arrapgement
from adoption for large streams, because the buckets
were not entirely emﬁﬁod until after leaving the sur-
face of the water, Moreover, the slow speed led to
heavy shafts and’expensive foundations, so that these
wheels eventually came into disrepute,

MM. Hauvel et Pannier, civil engingers, Paris,

have turned their attention to remedying the defects
of this type of water-whegl, . By keeping the adzlq
of each alternnte bucket nﬂgbtly iin the circle

described by the remainder; they afford plenty of
room for the cacape of the water after doing its
work, while no app;&clnb]n loss gnsues from any an-
ﬁci]ﬂled dulinxw the water, since it falls into the
next bucket, s the sectional area of outflow is
thus doubled, this system, as improved, may be ap-
plied to large bodies of water without ﬁl{lag lﬁe
wheel an excessive breadih, The cast-iron shoes of the |
Millot wheels are replaced by T irons and rods tied
to the rims, and connected to the boss by simple rods
in tension ; while the middle rim has toothed seg-
ments bolted on outside, so a8 to form an external
cog-wheel.  In'this way a heavy shaft is 1o longer
needed and a relatively high speed is obfained trom
th%ﬁommancequnt. i Hedt W2

e annexed engraving represents a wheel of this

ved m:angammt;‘t at has superseded an
overshot wheel, without 'change of direction of the
motion and wllh}flin of too per cent. of power, The,
wheel, construct entlfely’_ﬁf_'.m;sht'lrou. is 16 feet
§ inches in internal diameter and ¢ feet 2 inches
wide, the depth of rim carrying the buckets being
2 feet 7 inches. The ﬂo_m: developed, at 44 revolu-
tions & minute, is 20 horse-power, the pinion being
in the proportion of 1: 5. e available fall is g feet
Toinches, and the delivery of water in a normal state
of working, 137 gallons per see.  This works out to a

wer of 25 horses, so that the efficiency of the wheel

s Bo per cent. of its theoretical duty.

OCCASIONAL NOTES. .

VICYCLE PROPULSION.

T HE evolution of the bieycle from the old veloeipede
. was a_marvellous stride in advance; and if
ere be truth in the report that an *'eminent Ameri-

can mechanician”’ has successfully applied com-
air to the tricycle, we may expect to see the

! y the carica-
turists when railways were fitst proposed, and rail-
ways and tramways alike superseded to a certain
extent, By moans, we are told, of compressed air,
the reservoir of which constitutes the seat of the
yele, the machine can, it is said, be propelled at
of twenty-five miles an hour; and the in-
ventor proposes to erect stations at which the
hlcy%ln may renew his supply of pneumatic force,
Theteport may be a canard, like many wonderful
stories that originate in the same quarter; but the
application of mechanical propulsion to velocipedes
: pears, on 1h|; face of it, at least more feasible
n to oon !

THRE PROPOSKED SUNDAY EXGCURSION AT
iy DUSSELDORF,
The official imme of the Iron and Steel
Tnstitute at MMuM an éxcursion on the
st; but as soon
e known, the Lord's Day Obser-
ppealed to the Institute to decline an

a Y
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used for nearly a year, night and day. The managers
speak in the highest terms of the success 'ﬂ'l".'_ﬂil.r__'

experiment.  There has not, they say,
that time been a moment’s delay &&n‘_.;.-
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and they are believed to perform it in a
perfunctory manner,

FEVER TRAPS.

At the recent meeting of the Health Conference
held wnder the
Rawlingon, re ng that house drainage was
at the root of all sanitary reform, stated that Earl
Spencer’s house at St. James's was, until his lord-
ship took the drains in hand, in about the worst con-
dition of any in London, there being Several hﬁe'
cesspoolsin the basenient, and the stable draihs as full
as they could be, but that it was now the best
drained Thobse in Tondon or elsewhere, Mr,
Rawlinson ddded {hat formerly Windsor Castle
fifty one cesspools within its basement. It ia well
understood that the valuable life of the Prince Consort
was sacrificed to this barbarous state of matters; and
the Heir to the Crown narrewly escaped from an
identical danger. When the Board of Health first
occupied Gwydyr House in 1848, it had
pools in it. Mr. Rawlinson also stated —what
generally known—that at the present m thou=
sands of houses in London have cess “in the
basement which ought to have
the sewerage was laid, but w
of deadly peril to the inma
attention " to drainage, much,
of, the wet system would be |
Spencer's case, the health of

remai

| Source
8,
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ion, as the context would show, being whelly

inn rate, e
i I:Em.,uu AT MIDDLESEOROUGH ~-Mr. R. Hill, 35
Star Rolling Mills. and  Newport Wirewarks, Middles
borough, huﬁl:”cﬁ:‘fetillnn. The labilities are set down
:{qz,m the creditors being set down at {:3.?:.

d the unsecured creditors :rgpmcntlng 4;18. be
‘mssels, which consist of the works and book debts, &c.,
‘are estimated at £40,509, The works cost £28500, but
if t&ayt.m 10 be realised they would pot biing that
‘amoun »

SovTH 'msmm Muskts —Visitors  duting the
weok ending 1gth June :-—On Monday, Tuesday and Saturday
;l'ne , from 10 a,m. 10 10 p.m,, Museum, 13,510, Mercan-
‘tile Marine, Building Materials, and other Collections, 5827,
On edu!dﬂg. Thursday and Friday (admission 6d.) from
10 aum. tll 6 panl, Musenm, 2448, Mercantile Marine,
Building il al-‘;[aud nthe;d :’Jauecli;mg. go. Total,
22,275. verage carrespal nge week in lormer vears,
:;‘.4;!:. Total from the opening of the Museum,
19,075,783.

IRONSTONE 1N TERSDALR.—A consignment of one thon-
sand tons of fronstone is being sent from Middleton-in-Tees-
dale to Messrs, Bolckow and Vaughan's ironworks at Wit-
ton Parie,  The ore is from Dirt Pit, leading into Kttersgill,
about four miles from Middleton. It is understood that the
quantity stipulated will be suflicient with which to charge
one -and, should the results prove favourable, more
orders will doublless be placed, The order is being executed
by Mr. Thumas Greeves. Pending the resull of the experi-
ment, much interest is manifested in the enterprise.

Iue Warsann Boiner Exrerosion.—The adjourned
inquest as to the deaths of the twenty-five persons killed by

:
ol

“".,lll

former ;

| the boller explosion at Walsall was resumed on Monday.

The boiler-maker and the millwright employed by the firm
diated responsibility for the condition of the boiler
w exploded. Mr. Hugh Bewlay, Rirmingham, assigned
excessive external pressure us the cause of the disaster ; and
‘the Boiler Insuranoe Company's inspector, in his evidence,
stated in November he easily drove his hammer through the
bottom of the boiler, and was assured that new plates should
be put in, The inquiry was adjourned antil to-day.
HE EAst Yorgsuine Cant AND WacooN CoMpany,
—We understand that Mr. Joseph Dernays, C.E., of g6,
Newgate Street, London, has resigned his appointment as
sole representative of the Bristol Waggon Works Company
i‘l«-.lhdr road vehicles and agricultural im[;}emenu). and
as accepted a similar position with the East Yorkshire Cart
and Waggon Company, Beverley, for the whole of their
manufactures. This company manufacture all classes of
‘vehicles for ovdinary trade nnd agricultural purposes, and
are advantageously situated for timber, iron of first-class
quality, cheap lab ience of shipment,

Tur Arrock BRIDGE.—In the House of Commans, on
Monday in reply to Mr. Onslow, who asked a question rela-
tive to the ironwork of the bridge across the nver Attock,
the Marquis of Hartington said,—The firms emrlnyed to
make the ironwork for the Attock bridge are as follow 1 —
For the girders (steel and wrought iron), Messrs, Westwood
Baillie and Co., of London ; for the piers (wrought iron);
Messrs. Handyside and Co,, of Derby.
it is believed, inany way concerned in supplying ironwork
for the 'I‘:z bridge, Afl the malcrials of which the Attock
bridgework is constructed are carefully tested, in accordance
with a strict specification based on the most recent expe-
rience, by Government ingpeciors, The bridge is being made
of steel and wrought iron. No cast iron is employed.

Joux BrowN AxD Co. (Limrren).—The report of the
directors of this company was issued to the sharcholders on
Monday. Including the balance from last year of
£20,447 10s. 6d., the amount available for dividend after
payment of interest on debentures and preference shures is
mru. 8d., out of which the directors reccommend a

i of § Eer cent., canying forward a balance of
{l:.g&?isl. “The directors express their great satisfaction
with the results of the tests of the company's compouud
‘steel and ron plates, made under the Chairman’'s (Mr.
Ellis) patent. look forward to considerable orders being
received shortly, in addition to those in hand, The directors
notice the extraordinary rise in prices that occurred in the
latter part of last year, and the severe reaction that has
sinoe ensued. At the same time they state that the pre-
vailing opinion is in favour of an early improvement, owi
to consumers of manufactured not being overstocked.

SALE AT WELBECK,~The Skeficld Telegraph says that
the five days' isale of the surplus stock of sawn timber,

b , &c., at Welbeck Abbey, ended on Satur-
day. From it some idea may be formed of the vast building
enterprise of the*late Duke of Portland, who some few

years  emplo from f200 and 1400 men on the
m

panir, g bse il oo
Cs, artists, navvies, a to
carters and labourers,  His grace kept three or four, if not
more, traction engines at work, removing materials to and
from W , and in addition to the wast quantity of
1 ' coasumed be works, the surplus stock con-
e R sy 1 sddlies
poplar, more
and fhin 15 plank ot e 00
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hese firms were not,

IRON A}u_b COAL -'ra,mzf
REPORTS.

BARNSLEY D BOUTH YORKSHIRHE. —The-
at event of the week has been the expected reduction of
e tonnage rates for carrying coal to London, From what
can be gathered it seems that the hopes of the district coal-
owners are again doomed to disappointment.  Advices
received from  London representatives for some of the
enllierics state that the negociations which have been pend.
ing with the railway companies interested have drop
through. This announcement ha¥ tuken the coalowners b
surprise, as they were led to believe that the Great Northern
Company, which carries most of the coal to London from
South Yorkshire, were favourable to the reduction, having
fallen from the head of the list into a third or fourth rate
power so far as the conveyance of conl is concemned. The
returns for the first five months of 1879 show that there was
a falling off to the extent of 87,18y tons ns compared with
the same period of the previous year, Tt is said that the
reduction of the rates was ap) by a Kawm*l‘ut compuny
which has a large conlfield of jts own. Tlie matter scems to
bave taken the coalowners hi; surprise,” and unless some-
thing is done they will be unable to compete with seaborne
conl, The demand for house-coal is still very moderate, and
old customers who have been the habit of taking a good
tonnage of both Silkstong and Barnsley house-coal ‘nre
waning off.  Not only is the London trade very moderate
but there is but little doing with the Eastern counties an
other places, Many collieries are working short time and
are losing money so much so that a readjustment of wages is
talked of,  This course is under the consideration of the
men employed at the Norfolk pit, belonging to Messrs,
Newton, Chambers and Co., who are asking the men em-
ployed in one part of the pit to submit to a reduction of
threepence per ton to be given to the men employed in the
other part where the coal is harder to get.  There is rather
more doing in steam-coal, and the whole of the fifteen
collieries belonging to the South Yorkshire Steam Cnal-
owners’ Association are sending a large tonnage to Hull,
This has had the effect of increasing the shipments, so that
last week there was an increase to the extent ol over 2400
tons. The business doing with Grimsby is also large, and
the shipments there also showed an increase of over 1 100 tons,
There 1s no change to note, with respect to the demand for
gas<conl, and since our last notice several rather large cons
tracts have been placed at lower rates than prevailed last
r, Locomotive coal continues in fair request but prices
or this as well as all other kinds of {uel are low. The cone
tracts already placed are said to be very weuk and same
anxiety is felt with regard to this, seeing that sowe of the phs
depend upon these contracts for finding their men work.,
The cole trade i still pretty lively and a large tonnage is
being sent awwny to North Lincolushire and other places.
BARROW - IN - FURNESS
LANCASHIRE.—There is a quiet demand for all des-
eriptions of hematite pig-iron, and sales show no improve-
ment in either extent or number,  The output of iron s
well maintained, as magers in many instances have still to
complete large deliverios, but it is looked upon us ly
impossible to maintain the ;i:mum produetion in face of the
weakening demand ; but it is obvious that up to the close
of the shipping season there will be no considerable diminu-
tion in the tonnage of iron manufactured, inasmuch as not
only have Targe ordeérs to be completed to foreign-countries,
but, although the demand is at present inconsiderable, other
contracts will undoubtedly be booked, if present indications
are to be taken as a guide, which will requite attention bes
fore October, The lowering tendency of prices s likely to
bring about a similar state of things as regards workmen's
wages, but notices have not yet been given to this effect b
makers of iron.  The 1hipburlding trade is briskly emplo;
and engineers are in receipt of orders which are likely. to
keep them well employed 1or some months to come, Ill&@d
shipbuilders and engineers are Uk:-}i' to be the most active
of any persons employed in the trade of this district during
the ensuing winter.  There is a large output of yan, inis-
much as the furnaces are all well employed, but orders fur
ore are not 8o numerous as they have been.
BIRMINGHAM.—The local hardware teades are still
wanting in activity, although there is some little improve-
ment in tone, with a tendency to further progress in a
satisfactory direction so soon as retailers become satisfied as
to the stability of current prices, At present a want of
confidence on this lpoiu( iru'l,ucu them to restrict purchases
to absolute necessities. Orders for export have recently
exhibited a little more animation, chiefly so far as regacds
the South American markets, Mexico, and the West Indies.
With Canada there is a trifle loss doing; but the trade with
Bouth Africa is steady, and some vory fair lines have been
received from Indin and New Zealund. In the edge-tool
branch one lodal firmi has booked orders for some &ooa
picks for the Cape and 7000 hoes for Tniia. Hollow ware
manufacturers complain of a scarcity of business, the result,
it is , of u general feeling on the part llii;e of mer-
chants and of retail dealers that some reduction in mh
are

demanded and must soon be coneeded, Makers' stoc
heavy, and prodaction is being curtailed, few houses now
working more than foor days weekly, while in many cases
three days a week is far more usual. Brazil, Can nﬁ
the Cape have been recently the best markets for tinn
hollow ware ; but even tot the shipments are now on'
a limited scale, while with oor Australian colonies’
scarcely anything is doing. Metallic bedstead manufac-
turers nq:rn the receipt of better orders from Brazil and the
Spanish West Indies, and are also doing.a fairly steady
trade with the Cape. The demand at home, too, for
mediam qualltiuoi"gnodu. and also for the very cheapest
makes, bas manifested a slightimprovement due mainly to the
request from seaside to s usnally felt just at vhis
season of the year, % have been small, and
{ bedsteads. i




© forge-iron at about 6d.
sock &

there has been a byisk request for export, nua while baths |
not sold so, well as 1s nsual at this senson, travelling
t.rl:nlu have gone off with ter freedom. The tube

trade generally is quiet, although some local firms have
< haoked fair export orders recently for India, Russia, and
the Cape, as well as others of lesser extent for
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5 Gastubing generally is re-

Australia and  Cypru
ported to be in somewhat better request than was the case

a week or two since, Boiler tubes do not move so freely, |

makers finding it difficult to compete with Glasgow firms
who get their raw material at a lesser cost. Pig-iron has con=
llnuarnlightl more active, the lower qualities being more
in request, wgflle business has been quict so far as wronght-
iron is concerned, with indications of weakness. On Wol-
verhnmpton Exchnnge on Wednesday there was a better -
attendance than has been usual lately, and the pig-iron
market wisless depressed, Native pig was held somewhat
more firmly than fureign brands ly, but for hematites
there was a better enquiry than for some weeks past. Sheet-
mitkers wrr,rnpnrled more folly engaged.  The subject of
the new sliding slide for wages was freely discussed, the
belief being expressed that the resalt of the accountants'
examination of the bopks of the selected firms would be to
establish the current rate of 8s. 6d, per ton for paddlers’
wages from now until Beptember, This, it was held, would

lace ironmasters in a worse position than during the late

eavy depression, when also the price of raw material was
Jower than at present.

Tuukrspay Evesing,-Condition of irade, as shown by
reports on 'Change to-day, stilk weak and unsatisfactory.
iy particularly of vamarked iron, have a downward
tendency. Nominally, marked bars are still (8, and un-
marked 0 _r]s.: hut as transactions in the Jatter have heen
effected at full ,gl below this rate, quotations cannot be
necepted as veliable where specifications of magnitude are
concerned, though makers are firm as regards small quan.
tities, In sympathy with spelter, galvanised iron is a Jittle

ensier,

CLEVELAND —The pig-iron market has been very
firm since last market day, and up till Monday, 39s. has
been paid for No. 3. This was mainly owing to the firmness
of the Scotch market, so that when the Glasgow market
loosened somewhat, Cleveland at onte followed suit. On
Tuesday, the market opened at 3os., but soon fell to 38s. od.,
and elosed at 38464, Warrants are searce, and feteh from
ﬁgs. 0. to gos,  They are chiclly in the hands of investors

aldigg on for arise. Makers are not over anxious to sell,
and ok for No. 3. On Tuoeaday, there were 8H 585
tons of Cleveland iron in Mesirs, Connal and Co's warrant
slores. (Hetween'200 and 300 tons are being added daily ;
the deliveries ave fair, Shipments are maintained both 1o
Scotland and the Continent.  Tronfounders ave somewhat
busier, especially in railway chair making, The finished-iron
works have a fair amount of business. Iron rails arc in rather
better demand. The steel works at Iiston are busy, the
daubling of their steel rolling plant is progressing. Prices
for finished iron have advanced ; ship plates, £6 75, 6d, ;
comimon bors, £5 75. G, ; angles, /5 108 rails, /5 54,5
with the usual discount; puddle bars, £4. The ccal trade
in rather quiet. Coke, a shade stiffer ; 115, 6d, delivered.
Altogether, business is rather steadier,

nﬂRBYBHIRE.»- The iron trade in this district is not
20 good as it was a few months ago. The make of pig.iron
has rather outstripped the demand, and prices of late having
declined, prospects are less cheering than they were. The
operativen at Butterley and Codnor Park Ironworks have
no cause Lo comrhln. The blast-furnaces are kept fairly
ﬁ:lu yand are fed for the most part with ironstone from

orthamptonshire, which provides a fair amount of traflic
for the Midland Railway Company, The coal trade varies
a pood deal, but on the whole it is much quieter than it
was,  From Clay Cross, Langley Mill, and other important
colliery districts, there is a fair tonnage of house-coal for-
warded to the metropolis, but many of the pits which have
to depend on land sale and local orders are not near so
well off. The Boythorpe Collie ts at Chesterfield are
t&oﬂu best Silkstone ut 75, 6d., handpicked Tupton at

s Cobells, §s., screened nuts, 4s. 6d., and screened slack,
34 qd. per ton at their depot in Chesterfield,  There is
rather more doing in steam qualities for shipment, but
mn are very low, Those collieries raising o good class of

motive coal are fairly off for orders, and it is rumoured
that a fuir sprinkling of the Midland contracts have found
their way into the district with whicl the company have
communication, Manulacturing fuel is in but moderate
request, and there is a tolerably demand for coke for

smelting and other purposes,
D'Uﬁm.—'l' ¢ tron and coal trades show, many think,
im symptons, It is to be feared, however, that the

e will be merely tem y and that the prices will
back again, as iudn?ed :uf;'me already cown?euced to .dgn?

The Scotch prices of pig-metal have operated on the North
of England trade, w |;lllz-il'wt.w on Monday was about 2s, in
excess of the prices paid a week before, “Since the Scotch

market has gone back, however, rates have been lower, and
No, 3 can be purchased at 38s. to 38s, 6., or even less,
an importaut pig-iron T 3!" l?r::i' }:::nm. Ly nlta“

m (g as manufac ] centre, the

bulk of the fi -iron production of the North of England
b_dn_guhln the confines of this county, between the Tees
and the Tyne. There has been a tendency with the manu.
factured iron trade, to show a stiffening tendency in the rates,
in sympathy with pig-iron, but there is no great change from
? es iven last week.  Ship-platesat £6 75, 64, ; ‘bars,
§ % od, ; angles, £5 76 64, wo £5 105, ; 1ron rails (heavy

ons), . i hight ditto, £5 108, to L5 125, 6,
bas been ﬁ? little inquiry l'mﬁ ight uih‘.‘. t gf:enll?teg
m rail trade is very quiet, althe the works producing
this class of iron have managed to their mlllla.&u . The
Jargest of these—the Darlington Tron (Lamited),
first calling up L2 per share, which will make £17 paid, the
shares 20 each, The : :
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FOREST OF DEAN - The house-corl

only maintained by and quotations
b’ﬁ uncertain as they are ung

Ii{ ever 5o low as they now are, one : :
Cinderford Valley 1g the country trade with t
best coal at 8s. 6d. per ton. On Tu

deliveries at Westbury, That of Mr. 1
at 1s.f 6y ton. There is a fairly good en
steam-coals, but quotations are unimproved. The

with a view to exten
woodlands and royalties,
the fact that the Forest is considerably

ting to Crown properties—
Tewould be useloss o disgaive
prejudiced becavse
upon the colliery and other private

annum to the rates alone, A second movement has for its
obgnct the provision of pumping stations by the Crown, in
or
the Crown should undertajke these works, in which case both
the lower coal and iron ore might be then won. Several
single-handed enterprises have been undertaken to win the
deep coal, but the majority of them collapsed after the out-
lay of large sums. Such an undertaking is becoming impera-
tive upon the Crown, il the Forest is to eontinue for any
length of time as an fron and coal field. At present, it isa
misfortune that the Crown are the proprietors of the Forest,
because, were the district held by a private owner, facilities
—in all reasonable probabilities—would be offered to secare
i profitable development of the minerals, An effort is
being made by the majority of the mine proprietors to
remove the local Crown offices from Coleford to Newnham-
on-Scvern. Tt is urged that the latter place is more con.
veniently situated on the main line of railway, and the
Crown offices, removed thither, would be more conveniently
placed, in the case of edpitalists regarding information on
the subject of mines, &ec.

BGOW .~~The warrant market was excited during
the past week and a large business at constantly v I
prices. The ¢ bam."rgndlng they would have great diffi-
cully in supplying themselves with warrants, began to buy
largely, which reached a ¢limax on Monday forenoon, when
there was quite arush to buy, caused in some measure by
reportsof n great advance in the prices of and tin.

the wants of the more needy ‘‘bears" have now been
satisfied, and the statistical position of the trade does not
wartant any advance in prices at present. On Thursda
478, Ghd. to 48s, cash and 478.3d. to4q7s. 1ofd. a mont
were paid, improving on the (ollowing day from 48s. to49s.
cash.  On Monday opening at 48s. 6d., it rapidly rose to
498, 11d, cash and one month, then fell to 4o zd’.r. closing
with buyers at 408, 6d. cash. On Tuesday there was a
smarl reaction from ¢gs. 1hd. to ¢8s., and on Wednesday
the price fluctuated between 47s. 10}d. and 4{!. 3d. cash ;
closing buyers 47s, od. cash, and sellers 475, 9d. one month
fixed and 475, 1od, cash. A number of the makers have
been doing u fair business during the week, and. all the
brands have been advanced several shillings por ton, Several
parcels have been bought on Canadinn account, and one or
“two small lots for the United States, The shipments of pig-
iron from Scotland last week were foreign 6127 tons, coast-
wise 3380 tons, total 9507 tons, against 7278 tons in the
corresponding period of last year. The imports of Middles-
borough pig.iron into Grangemouth last week were 4340
tous, against 6784 tons in the similar od of last year.
The total imports into Grangemouth till June rath, 1880,
are 107,750 ton, against 115,416 tons till June 21st, 1870,

tons ofiron have been sent in Connal and Co.'s store du
the past week, and the stock there is now 447,604 tons,
Rather more has been dﬁi'ng in the mmmt e vg‘itgwht‘l"lde
during the past week, the spurt in pig« to
the Ilaciug of a nummof orders w‘l;:: zld l:mmmm
held in abeyance, an yers were offering er

but hawhxw withdrawn, and as some of wotks have
but few omlers on hand, they are a willing to take very
low prices. The exports last wee

iron at £2001, malleable and galvanised iron at £
the Continent, sewing machines at £3041, cast ir
and for Canada, eable iron at
LANCASHIRE . — Although t 0
last week in the iron trade of this district is
maintained, and some of the outside brands,

1438

is still no material accession of new
only a quiet market at Manchester on

. Con-
and they do not yet appear to have regained snfficient con-
fidu::y to buy lnrgely,"t pig.:wti tion, ron makers
especially, owing to the Jmlﬂonh.wunh they
have been placed by the withholding of specifications on the
of their customers, are not anly buying little or no [
ron, but in a great many cases have been unuble to
deliveries of the iron already bought. A considerable
of iron has, however, been “in th

of the exemption in question, which throws the burdens
Wﬂ. some of the
former proprietors having to pay upwards of a thousand per

Since then prices have been drooping, it being evident that

showing a decrease for this year of 7606 tons, About 1320
g

steadier tone noticed
crally

north-country irons, coming into the market are firmer, there
business, and there was

n ‘tenders were |
received by the local union authority for the ter's
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CONTINENTAL MINING AND
METALLURGY.

France.

» OWN with imports ! * is the war-ery of the French
iron trade at the present moment, according to our
brisk cotemporary of Saint-Dizier. Makers in the north
and east have no choice left to them but to repel, as well as
they may, the present invasion of pigs and irons. Only for
this reason have those makers decided to execute a strategic
movement to the rear, and only on the coasts and frontiers,
and in points in easy communication with them, has such a
movement been executed at all,  Where the distance is
great enough to make the expense of carriage a factor in the
total cost, irons maintain lE.e'u‘ front, Thus, while quo-
tations in the north and east have receded to 210 fr, at
Lyons and in the South generally, they remain at 250 Ir,
and 260 fr.; the Loire forges quote 240 fr. and 250 fr.;
Decazeville, 240 fr. and 245 fr.; Fraisans, 230 fr, and 235 fr,;
the Champagne forges, 220 lr.  For ourselves, we sce
nothing very new in the variations of price pointed out by
our cotemporary ; at points where importation i profitable
prives always will be lower than at inland centres. But it
rémains certain that France is consuming a large amount of
irons and mild steels, and that there is a solid base to
ber present trade, whatever may be its fuctuations at
the surlace, At Paris, rates are unscttled, buyers
wisliing to have it believed that last year's prices are
on their way back, while sellers remain confident in their
ability to hold out to the end of the year. If the forges
have not sufficient work to keep all their plant going they
will throw part of it out of use rather than allow too keen
an edge to be put on competition, At the present moment
every ironmaking department of France is Tully occupied,
and the Nord mills are especially full. Restriction of out-
tis very much in the habit of the French, and it is there-
ore not at all improbable that a shrinkage in prices will be
really followed by a shrinkige in make, Paris prices are
uoted as nominally 230 {r. for merchant irons and 2401,
ar beams, but g]s;:ut difficultics nre experienced in negotin-
ting business. ams, columns, piping and so on are being
consumed in large quantities in Paris, as is shown by the
weight of the irons and castings brought through the city
barriers during the first four months of the present year.
This weight was for irons 11,034 tons, being ‘_c,:d;: more than
in the mslpondhg period of last year; for castings
968"&‘:0113, being 3571 tons more than last year,
Nord is under the thumb of Belgium, which really
dictates Nord prices. At present the standard rate is 200 fr.,
and great efforts will be made to maintain it. In Haute-
Marne 230 fr. appears in price lists, but business is done on
lower terms, and makers are beginning to loge heart, The
position of makers who have contracted forward for supplies
of ‘raw material becomes embarrassing in presence of
a fall in the price of finlkhed goods; but evidently the
wisest thing for other people to do is to buy their pig now
in the cheapest market, It is strange that our cotempo-
raries in the French press never tender this or any similar
advice, while they do say things which, mutato nomine,
would certainly sound ridiculous in their own cars, Sup-
pose English papers were to say, ** Down with bondons !
down with French clocks ! down with wooden shoes gene-
rally "  Would not our neighbours of Outre-Manche, who
have 80 keen a sense of the ridicolons, find such English
El.pem amusing ?  ‘“Guerre aux importateurs!" ¢ Eng-
nd,” grumbles one of our cotemporaries, ** inundates us
with pig-metal ; Bnl%'inm and Grermany are sending irons
and m.-el.E in quantities which are merely fabulous.” The
Eastern Chainmakers' Syndicate has revived its price-list,
which has held good sinte last February, making some
general reductions at the rate of about 1o per cent, Wire
rods keep up their price, the manufacture being confined to
a small number of mills, already tolerably well provided with
orders, and undesirous of being embarrassed by too much
In the Ardennes, makers are
harassed by the Belgian forges, who can place irons in
north-eastern France at 200 [r. duty and carriage paid ; while
Iheﬂm‘wtprimforchhimminthemcdlllﬂclmmg::.
and 210 fr. More than which, the shapes and dimensions best
liked in the workshops of the Ardennes are made up
Belts, rivets and nails are
doing well, A Charleville house has just sent out a price
list quoting 210 fr. for split irons for nut-making, 215 fr.
for iron for common hardware putpses, 220 fr. for beams,
225fr, for angles, 270 fr. for hoop iron, and so on, The
vill Im:lcllvoth have been sold for (38,400 to the

des aciéries de . At these ironworks mer-

chant plate, wire and ts‘have been manufactured.

'Pll!llil said to be '"ﬁ eo:{pleu and in excellent

order, and to comprise hydraelic and steam power up to 700

horses. The works on the river Chiers, and the canal~

isation of this river puts them into connection with the
steelworks.
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Forge pig is not more easy ,lﬁl&.mﬁm&ryuo fr.
. .

b s D el S

blown | 69 fr, §0 at the works whic!

were near Nancy, 'FNN? Pig -
fluctuates from 78 fr, to Bo fr. at to 80 fr, te %
at Nancy, Warrants are still held at 15 fr. for forge, h
are expected to fall shortly to 10fr, ; for foundry they are
quoted 18 fr. 50 to 19 fr. 50, La Metalluy, s the
news of the joint action of MM. de Wendel, of Hayange,
and Schneider, of Creusot, in the ereclion at T

vear Jooul, in the department of Meurthe-et-Moselle,

large worls, part of the business of which he stes
making. The foundations of the new works been.
excavated, the masonry is to be put down at once, the whole
establishment to be erect and complete before th!lhre_l.r'il‘ :
ended. The railway connecting the new works (which are
planned to accommodate ‘a working population of at least
2000) with the Moyeuvre Forge is already finished. X

Another repetition of news is that made by BAdncre
concerning the 100,000 tons contract forsteel rails between
Creusot and the Western 6f France. Our contemporary’
conlirms its news with seme corrections. The gross amount
is 100,000 tons, 10,000 tons are to be delivered yearly, they
are to be delivered at Parts, delivery is to begin in IBB!;_
and end in 1892, the price, delivered, is 2oo fr. (instead
210r, as first reported), say [8 (more strietly, £7 18s, 8d.).
“Of course the ruils will be made from cheap pig dephos-
phorised."

There is nothing else very new to report from the Rhono
or Loire.  The great steclworks are all well engaged, and
there is no perceptible fall in quotations, The Balarne
works are almost stopped ; Feancaire is in full swing, and is
building additions ; Decazeville has orders for hoop irons,.
Vignoles rails, plates and merchant irons, for at I:ml’. i
couple of months, having won back thg Tooting on the market
of ijurdcnus which it had been driven from by English
competition,  The Decazeville Works now smelt 50 to 60
per eent, of the ¢heap ores of Mondalazac (Aveyron), which
are now calcined as won, thus bringing their percentage up
from 26 to 34.  The Gard mills still have heavy orders to
work ont.  The zinc works at Bousquet d"Orb are to be
given up ; leaving only two smaller establishments standing
in the south of France, viz., at Vioiez” (A\reyron)] and Pix
(Gard), A scheme for establishing large “steelworks at
somo convenient plice in the department of Ariége, has been
abandoned in consequence of the improbability of a suffi.
ciently heavy import duty being maiotained on steel goods.

M. Léon Say is reported to have confirmed while in
England, the duty of 4o fr. (£1 11s. 9d.) oniron, proposed
as one of the articles of the new treaty of commeree,

Thestrikes which were thoupht to be over at Lille, have
broken out afresh, mostly in the engineering shaps. Proceed-
ings are this time varied by the masters, who made the strike
by locking out. This week about 5000 men will be out at
Lille and in its nelghbourhood, the bone of contention heing
the reduction of the working day to 10 ‘hours, without
deduction of pay.

At the meeting on June 4th of the Paris Society of Civil
Engineers, M. Ferdinand  Gautier gave a historical
resumé of the progress made by the dephosphorisation rm—
cess in the last six or eight months,  The -speaker drew
attention to the influence of manganese as a dephosphorisant,
and to the importance of phosphorus in its intermolecular
combustion. M. Gautier stated that physically there was
the ' same difference between Bessemerising with a fine
white pig and a phosphoretic white pig asin the boiling of
milk and of pure water—phosphorus rendering the bath very
fluid. M. Jordan stated that a kilogramme of phosphorus

ields 5807 calories, as measured by Thomsen, of Copen-

agen University, and that a kilogramme of manganese
converted into protoxide yields 1723 calories, and into
binoxide (MnOy) 2114 calories. Metallurgists now have
four fuels at their disposal more than used so to be
reckoned—iron, manganese, silicon and phosphorus, which
yield non-gaseous products of combustion.  Sulphur,
which has acquired importance in the metallurgy of copper,
is not to be coml_nmd to the foregoing, on account of the
volatile nature ol its products of combustion, M. Jordan
was disposed to accept M. Pinl’s assertion that phosphorus
may efiectually replace silicon as a ealorific element in the
converler

M. Tossid du Motay, well known for his scientific re-
searches, has died in America, The economic production
of oxygen was a favourite speculation of his,

The Bchool of Mines made 617 analyses at its laboratory
during 1879 ; twenty-one assays were of metallic alloys
ninety-four of iron ore and thirty of various metals an
pig-irons. New Caledonia sent samples ol chrome fron
ores, containing 62 per cent, of oxide of chrome.

The consumption of coal in France from 1873 to 1878 is
thus tabulated by the Ministry of Public Works ;—

3

87

v Total gon=
French., Imported. sumption,

tons, tons. tons,
e R . 16,673,720 8,321,660 24,702,380
g 15,984,000 jrzaare 23417530
187 se .o 10,375,310 8,282,230 24,057,530
187 o . |(:_.:51..&!io 8,220,730 24,472,190
1877 . v 106,262 850 ",88!,&0 24,144,490
1878 L 16,353,990 8,200,300 24,555,290

BrLGIUM.~There is a little more steadiness in Belgian
rates, and quotations at Brussels are Go fr, for pig, 140 Ir.
for No, 1 iron and 200 fr, for plates, Husiness Jmnlrh
good now, if at all this year, but the possibilities of con-
sumption seem already to have been largely discounted. In
the two districts of the Centre and of Charleroi there is now
a large excess of make of pig over last year, One of the
furnaces belonging to the Conillet Company was blown out

on the 15th'inst, At Charleroi strong forge pig is quoted
55 fr. to 57 fr. 505 foundry pig, 67 Ir. 50 to 70 fr. ; at
130 fr. ; beams at r4o fr. and plates at 160 fr. The home

e e
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Indies are forwarding indents, though the
the latter countries are very imrmdlh_
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made on th e of minettes from Lumhnrg to 2
Chlrlnd In this shameless document we read that ** the NEW PATEN
O Ihei?: tmklan:‘ be:;olnme worse thmlil :nt l;’:l Ts'
. Our works are in a sitvation more critical than that ]
from which they were relieved a few months ago. More ALL the Patents are placed Aiﬂl:hﬂ
that ever our blast-furnaces are t{:ln near extinction, and official numbers attached. New App“e‘thnl
bundreds of workmen are near being condemned to vaga~ | Tange from No. 2413 to No. 2519, being the entrics
bondage mid s:.;rvaﬂm."hﬂlf:cloAlh lald i..h“M.;o ve;y June 15th, to June 21st.
ratl wear in their way, but the Assoclation Maitres de
de -Chatlarol make 0 many appearances in_that NEW APPLICATIONS.

i:ou mlumn that for the credit of the trade at large Alu-q aznu-:r Fenkinz, Gravelly Hill, and W, m

would one day get tired of it, (a4
L S, B
! murglqm bﬂ‘ﬂl Juuld: a general meet- 51;'“?.""“1‘ Aﬁ ‘:ﬁ'G:“?:E°::J o "‘ff’s‘:.}*‘::“ H‘{'qip

th lhlnlwlden on l.ha 12 ly, for the purpose of | Artificial L..um.'..‘\ commusication, 4. &f, Clark, Chavcery

capital, and borrowin Lane,

the shave §simey. No.wesk Bau”m#mnnmlno and Botanaphthylaniline. —A 2,.,.
‘.l'ho national Exhibition, opened at Brussels, as our rea- | pioyn C'__.’; ';.‘,',f g:::; o [:f;:

deas are aware, on the 16th, is stated to be a scene of gif o.lu —M I, Gereing and K, Itf a\'mﬂm. Greansedch,  [2515

t.;gldhlc diwrﬁr at nlt m:rlore than zoo truck loud]: of L“m m 8.~A communication—2. G, Gramt, Manohes >,
goods are waiting to be pla and the management has N =
Gommpletaly loat {1s head, | INOpiess ortlers have 8 yob ot | Bosils Bortan iy i and T ity Shagtadd s.«-m.u.
honoured, though they have been distributed, and every. | Bottlo Btoppors,—5. Lamant, Glisgom.

body concerned is complaining loudly, One of the most | Bookbinding Mac nory.— A commusieation.— ", ‘sse,

murhblu exhibits is that- lzcd Coakerill Company. Bmm“ Machinery.—W, 2. Jeferson and B. Loe, Leicatty,
al

Itm rises the fuel and ores r and used by it, sam- Leicestershive. g0t
its ptg-lmn and steel, specimens of castings and Bi‘lﬂhlﬂlﬁml Arma.~A  communication—5%, M, 3«;...,
S i 8 cmpegn dP;m u;'mgﬂbgf;m st b Briokm :’i‘&mu" G 1. Doam, Sifbimgbouruc, Kent.| syt
pound engine for a screw-steamer ; and n 70 Horsespower ﬁgulnn.—&mmz:'ﬁfr—.s !‘uv. Sweton, Surrey, :r"
ﬂlaiae for abomhc::lle nm, i:iu im‘imnnlimn‘t1 icglf various ton—R. 5. Newail aud ¥, 8, -"m-:f‘l;
types, two boi n otive and a mune a coal ol "
crusher, o gu'n, two field guns and a mountain gun, n nu”l;g.u uu;f"fﬁi"f‘n‘éi.’ﬁ?_'i"ﬁihﬁ.[&
The Cockerill Works cover nitolethur 370 acres; the com- tion— {2404
pany employs a total of gooo le; and ruyl £ 400,000 U%Pmﬁg.‘ztmw Puwlnt Engines.—%, A. Bl
u yﬂrh m, the steam-engines are 280 in number, and tinuous Brake —9. Hirsiger, London, ::“1;
=

::Jw l:ft huumizpwu e:i 1, iﬂ; One year ;lth :n?lther.sthu Uo:‘un old wlwn‘“ mu into BUlows.~A commu
ue of the work book % £ 1,500,000, Founded in 1817 b g 411 agry
the works have turned out age (At time, 48,500 steams | SOOKIDE n“f“ =B 7. Wantone LR G b trrien, Clageme. it
;:d :em"bu ln , and bﬁﬂt} olh:pl. In one year ;ihcn O:ug“ e ool ! b Hog pee >, ahe ik, ‘”;5

_ have been built themmo ocomotives, 70 steam-engines, sLillation .— wdgron,
:5@ various machines, 10,000 tons of bridges, turntables ‘a.:“‘%“"e :3:""‘5;"'5 Sokes, Huddersfieid, and. W:
N nﬁ" bnilmmgu:;;u : &:malhc boats, great guns, Zml. &o. ) of Yarn or 'l'hru.d =7 P, Miller, (‘mmj.:g

hyg c presses s &,

-3!' it and R. Pelers, Brad,
osudm mmlluraiqu has begn to put in positien gf fouo Renal! S B Dl NSt - 1 g

mfom of the bridge at It has b g o
m"uﬁally docid build a direet line of rail between mm "Whools.—A mnmmim W, R, Lake, Lowivn, l-m
werp, wia Boom, and this line would be | Explosive Oom&lud ~C. G. firivkman, London. ul;

something shorter than the present one by way of Mechlin, | Ehstening ﬁ;‘ Sebafier, London, 2470
The Boom bridge, according to the Brussels /nterets, will | Furscoes ‘_’3'{:,,, B ';j'y;:":::i‘,’if-" S.A 150

ur agih

two beams, 204 feet long-—the longest in | ¥ tuu-mnu A u.-—s s Manchester, mq
u:::"“d 8 swing bridge, 186 foet long—the longest 3lmnw§tmmut hnuz:"'n-lr G. (Smith, Bury St
GERRMANY.~Prices have remained unchan at Dort- a}: Looks.—7. Woodward awd T. Woeodward, jun,, au‘u{ag-

mund for at least n fortnight, except in Iate. which Siegen is : rihel - ; 4 ey
‘offerin »  Heretolore plates ot Buumar steel haye | Hoating ana sansisng tus, 41y, Hath, vs:g Dumbarton. 1 . NS
t&ﬂnbl‘r firm, or at hn‘i am he best branches of :t‘i"ﬁ’ :.“.T" vy "‘"‘*"‘“’g;#""‘“"' : ) fei

¥ With a !l.?gpqt in ttl:. m ol’rnm. and a slight Iu “"‘ & T o A
wﬂvﬂo inguiry, tra far from bad, as a good ~ . Moore, Balham oy,
many contracts are still in hand, Bome hopes are enter- In{_ im“hrhr AR SONRPE  AEL) B’{ 3

‘tained that America will be buying again this year freely, | Injeotors.—S. Boriand, Manc hester, 400

but Germany does not seem to profit very largely by the winps for Bewing Machines.— -m

Anierican harvests. In the ﬁmh er of the present year | LiEhting 2{&% rooarbon ““fﬁl-“& ublcas

exports made by Germany to America were :—Pig, 4231 | Lights and entiiators for Roofu.2/. P Holt, Leods i

tons ; sorap, 15,928 tons ; bm sz:n tons ; angles, 10 tons ; oms.—0, Kirk, H %ﬁ

m' Ja,?gonm &h o 39 tma: pl'tu and lﬂhtln for Folding —F Richmond and i, m I‘l‘.

8 lhplnc. tan i iron vin, 2620 tons; m""“"m' Boxos, R, Bivon

ﬁrgin 19 tons ; anchm.chdu. &c., 87 tons ; cable, § -imlum.n— .n.

tony ; axles, wheels, &c., 336 tons ; gun bareels, an-rﬂl, ln- vera7. 5

screw stocks, § tons ; t-tublng, 1o t“&ftm rod, ::-'u?m" “ﬁnﬂ':‘f,}j‘

17 tons ; coarse cuun.u, 1203 tons; finer ditto, 119 ; in ..um. rmin
gﬁdqamlft mporlhnmhplupallthe ear ﬁk“%. .-—W..#.Wkum

31

m-
Germany would be exporting 150,000 tons yearly to o ~A communication,—&, 7. J.Jﬂ(h.‘

the States, but there is little doubt that the were un- London,
“usually large in the quarter just quoted. ﬂmm&- -ﬁ%‘hg M'?' myi g b

Gmnnmt that the Government , O Ml
tained a notification from the Minister of Public tlm
in N:dd‘ the Handels- Archiv would be found an m.lcleun

the want of iron in America, and the way of meeting that .w. s. Clark, D. J‘M.N

want ; and commending tlulnl_bn_numy tained in 'u 10 TFE

the _hcf;hachu?bmoﬂbmmmdnlh % ‘,"p","ﬁ" gy T £ g
vely short the, w—- 5 ..nzu,gm .
- g ; R

wmnnm
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LONDON OFFIOH AND

139, QUEEN VICTORIA STREET, E.C.

DEPOT.:

m!am BEST, SIMPLEST, MOST DURABLE, EFFICIENT AND ECONOMICAL

GINES & BOILERS (.

IN THE MARKET.

mzc MEDALS—LONDON, PARIS, VIENNA, BRUSSELS, SWEDEN, PHILADELPHIA
. ROYAL SOCIETY, AND MANY OTHERS.

agaress DAVEY - PAXMAN  AND GO, COLGHESTER

461

AXMAN AND CoO,

_'-mDﬁZRD IRONWORKS, COLCHESTER.

.

'HEASUR.ES BROTHERS & Co. Southwark St. London 8. <=

) -
_,- Propriotors uf l’hﬂlr Patent Nthll.ufi Manufaotnrors of Patent Girdors, Rolled Tron Jolsts, Channel and Bulb Tron, Rivetted Girdeors, 4
uered Vlates, Columbs, Tanks, Fire-prool Fioors, Tee, Angle, Bash 1ron, &e., &c. h
1 'l“ w lII Whair “" I nwbout 8.02“ l“. NS of the following wizes, lrom which orders m bo lumedintely executed . - >
- . 1 U low Slievts nnd Book free on spplication, ! g
Aﬁ é Muuc!aestel' Oflice: 6 BOND B'I‘R.EE'I‘ TEES, | ONANNELS, | a
_ . thocadlBl - ]
5 1ol | 7 14k, =afve. | 11 X B Sibw 8w b | gy |
LET RTS8 et el I Pt bl B 181 B el SRR B P B R R 'I 3
g% XL s W= Ty | 6xrm) | 8 xd minn lnxl-n,, ot Bt LB I {1 LE 4 Q
o R :::‘ :‘:;‘ X8 =l 6x8 =14, | Bx0 =20, [10x 0 wbi, 110:31:&1:: HE ol o
s 3y e ek [l x| dx2 =8, T6x0 =0, sxﬂcﬂ,. 10 x 6 =84u (Juk 220l ?i:?g :1:;
& W e, & T e A Torans—Lomghhs; from 010 W 15, PLATRS—WIdEh, 0" 1o 16" Length, 12 1o M1, ; Thickness, i tof” | 10 10 | 2ix 1 b .

e

e g

'RON

RCHANTS,

ENGINEERS,

PATTERNS AND MODELS MADE,

WARD & CO.

CONTRACTORS, \
ACE.CHAMBERS, ST.STEPHEN’S, WESTMINSTER, LONDON.

&c.

1’. & Co. beg to intimate they are prepared to treat for purchase of Patents or the working of the same on Royalty.

s, awrm-s OBTAINED AND MANUFACTURERS' DESIGNS AND TRADE MARKS REGISTERED,
: . DRAWINGS, ANALYESES, &e., CAREFULLY PREPARED.

N 8oL n C. Price & Cp's tont W 5. 5. £ u Porasn— " 5. N
_o‘-w n‘uﬁ o 1ol ine oil (por gal,).., P‘ Iy £ 36 é € 16 - Bichrmmlellh.} nesnsens. 0 vl 9 048 o wﬂ £o o5
o oaf o :z Oll. E‘.ﬁﬂ Wll IQIIJ- Chlorate (pr. Ih ! 0 o — o 0o —
ot/ e w1/ o b/ n, 10 19/ 1018/ 10 o 1o 10 Muriate, oy - 6 1/ —
o o oy A nbl.a 918 - a g’ - Pruss, Red tlh Yorns o U8 o :f:ni o 18 ol
Do.  bags D 86 9 8 ¢ 806 o & Do, Yo b, o owjo oy o ol 0ol
— 15 ! ~ Marseilles g o = o o - Sulphate, o} tper: 9 o 1w o 9 o 10 of
- " - Rape, English, 5 of — 5 of - SALTIRTRE (por cwe, }=—
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i o o o Green Cotton 6 6's =— $176 6 o Do, barrels 1 7/ —_ T -—
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e - Do, Sheop . 33 10° 3010 31 10/ o Canstic, o ¥ to 72% 10 8 1w 1 § 1010
¥1 jof e Rough Town Fat. | 14 of - 14 o — Nitrate (Per ton.) ..o ..., " o 1 o8 14 oo g 8
- e - Pernoreum— ! . Lq“‘l.{perton} ......... e 3 5.!’ Al N s
S e gl 8 A B R
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P N . o - 7 O —
: 636 — e 36 - Do.5rds;do . o A 3 i e st B 01/
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SYDNEY EXHIBITION, |
'1979

J, H, HOPKINS & SUNS,

Have pleasure in announcing that their Exhibit
has received the honour of

TWO AWARDS OF
THE FIRST CLASS.

Viz :
Tinned and Japanned Goods, being the
First Class Awards given to Goods known as
“Tinplate and Japanned including

J‘ri-.‘d-wtl and fﬁ'l:tmpt:d Tinned Hollow Wares,

one for Travelling DBoxes, the other for
only

Wares,"”

GRAN VILLE WORKS,
BIRMINGHAM.

DER PRACTISCHE

M.u( hinen-Constructeur,

Foltschrift  filr Masehinen+ uml \lilmrnhmr Ingenieure und
whrikanten.
Unter Mitwirkong bewahiter lngonieuround anderer Fachmanner sway
des Intind Auslandos bor gegobon von
Wilkelm Heinrigh Uhiand,
Civil-Ingeniowr und Patent=-Anwalt in Loipaig.

Ver'l.llk von BAUMOARTNER'S RUCHHANDLUNG In Leiprig.

Tnhadt dowry, Foftes : Rrguht o fue hydraunlische Motoren, Uaber |

divs Was urmlnrn Kossel-Systom und desson practische Anwendung

Unkramtausheso unil Getrelfesoriirmasching von Ingenienr Krug

MuahlseinsStalizcuge.  Patent=Pracisions-Sago-maschine Pul
meter usd Ejector in Wamserstutionen,  Radorfrasmaschinen mit
Patents Uheilapparat. Dor Stahl fur Schiffsban und Maschinens on-

atracidonen  der  Zuknnlt, Kewel-Speinewassoi - Filter,

logutypische Sotemaschino,

« Der .y Practische Maschinen+ an!nlnrm

mongtlichen Hefton und kostet pro Quantal (6 Hefte mit Holasch-

nitgan und 4 antograph.  Lofolo, sowie vielen skizsenblaitorm)

O Mark 75 Ple. Kinzeloe Hefte wordennicht abgegeben | In London

bei dllurrn Willlams and Norgate, 14, Hennetta Street, Covent
arden.

Wick's

emmcheint in halbs- ‘

"RICHARD HOLLI

HYDRAULIC AND GENERAL ENGINEER
NEWTON STREET WORKS, BIRMING!
Maker of the “"SPECIAL " Horizontal and Vertical
AGENT FOR THE PATENT ‘ BISSCHOP " &Lﬂ _

ALSO FOR “HEAPS l‘ATl'Nl " SCREWING MACHINE FOR TU.B:F.E

. B. M RENTON,

Iron and Stesl Merchant, Savile Straet, m

HAS ALWAYS A MRGE STOCK or

BESSEMER RAIL ENDS |
OLD BESSEMER DH RAILS = -

For Sale in all parts of the country, also Bessemer RBillets and Blooms of any size and for all purposes, Ol SM Tyre:.,
either whole or T)rukcn Old 5prillgn Old Ifiles, Cut Bessemer Serap and Spring Ends for remelling, English and Geﬂmu

‘-;ucgclcmcn Swedish and Russian Steel Tron and Box Ends, Swedish Nul Rods and Bundling Iron,

________

PARKIN

A large stock always
on hand of the fo'lowing Mate-
rials ;=Doublessawn Rail-Ends of ali
sections, O1d Steel Tyres (whole and hroken), O1d le
way Springe, Hessemor Blooms and Billets , Plating Hara and
ordinary Bassomor Bacs, for all purpdoc Cat Donmmor Serap, Sarving Bods,
& , for crucible molting, Alm la ge quantities of Ressemer Scrap Rail Ends,
Bloom Ends, ke, for (M artin: Siemens) re-melting kept in stock ab various Ports for shipment,

NOZZLE AND STOPPER

TOR URDTVARY AERATED WATER BOTTLES,
(Horner's Patent!,
'1'|,. only Patont for wtilising old liottles, C"ﬂ:ﬁu"‘ them into Patents, saves Corks,

fire and
Easily fivtad to any Battle.
Hullla Lirsaks.

No Leakages. Nozzle wnd Stonper can be used again

Coat saved in one soason,

Home Prices, Exvort Parces, - -
Noszles, Stoppers and Waskers, 145, per gross, Nozzles, St rl, and Washers, 164, per gross, "
Extra, \f Nickel Plated Nezsles, b, i Fxtra if Nickel: Plated Nozales, Os. 0d, |,
bottling Machines, £5 w8, £to 108, G106 16s. Bortling erhmm samd 48 Home.

kn)nll_) A§ 55 por annum, No Koyalty

SOLE PROPRIETORS-DAVENPORT & CO.,

SODA-WATER AND  JCEMAKING  MACHINISTS, osn, HIGH HOI.BDRY LONDON,
Tlustrated Oatalogues Post Freo to all parts of the world,

Buroian Tuow— ol T e 8 L »n L 4

f.0.b. Aniwerp, less 8} por eont, © o - 6 o -
Hars and .‘.nlll Kodu, COmmMOn H
Hest ..
st flest
Hammered
Puddied St Nominal,
Rassemer
Hoops 0000
Ralls
Rolled Girdors..
Sran—
Hest cast 40 o 05 uf o o 63 o
B: dh! shear 45 of 's0o o 45 of 50 o
sin la:\ 38 o 40 o/ 35 o/ 40 of
15 of 18 3' 5 o 18 o
Jo o 32 o o o/ 32 of
16 o' 17 o 18 o 17 o
0 o ar o 0 a = o
7 o 8 w 7 o B o
Scuar (per ton)—
DM u.lll for rlnnnnhnrluu
. 3 8 amné 3 o 3w
t.‘lltlo ‘nnfuat hﬂllgo ) 26 310 3 08 310
Enginoors' surl 38 3w 3.0 3w
Light scra 2 o a g 2 of . 8
Serap metal, 1108/ 3 %0/ Yy 2 oAy
Old stesl lcnp 318 4 of Iw 4 o
Wing—
Best bort drawn killod
!)uol.ul.,Nu. OO0 s 16 10/ - 16 10/ -
s 1k —_ 17 o -_—
Do, L - 18 of -
Da, 1, - 18 10/ -
Do, 1. -— 10 o -
Do, 0 i - 19w/ -
Rolled black lem:m;r wlm
ton) 1toy . e AN - 1 e/ -
i in o - 1 o —
Do. T T U 1 e/ -
Do, z‘ 13 o/ - 0 o -—
Hright Iron Wire ( avcoal
wire, 48. 64, por bundie
extral per bundle
of 6y lb. oto b 016 - o1 -
Do, Jtod s @ 33,0 03¢/ o136 oy
Galvanissd, Bos. pcrl e
Bost best anncaled drawn «
fencing wire, ton
nlu ................. 16 1o/ — 16 10/ -
Ca m(p-tu)ltMI—-
Girders ... of
Chales ...
Floor plates
Pipes, 1} 10

BO- 5 m
0, 30,10
Do. 18,04 iy

Tur InsTiTuTioN oF CiviL ENGINEEMS ~-A new list of
members of the Institution of Civil Engineers has just been
insued, from which it appoars that thére are now on the
books 1217 members, 1299 associate members, §70 asso-
cintes, 18 honorary mem and 657 students—together
“3770 of lllel-nu At the same last year the

wbﬂldthauuulclannm!uﬂ,nm,&u. 17, and
# total of 3578, showing an increase at the rate
per cent, g the pul nuh, the elec-

bers, 43 members,
:ummmm 1 nlonintu and 100 students
bave been admitted. : .

nmly

'NEW AND THOMAS,

PAT B T TR

HOT - BLAST FURNACES.

FOR PUDDLING AND HEATING IRON,

(WHEREBY A SAVING OF 40 PER CENT. IN FUEL IS EFFECTED,)
AND FOR PREPARING FETTLLNG‘ MATER!AL.

Can be seen at work at TROWELL IRQN
WORKS, near NOTTINGHAM. |
b

FOR CATALOGUE AND FULL PARTICULARS, APPLY ’1‘0

A. J. NEW, Esq *

NOTTING H A M.
The Weldless Steel Tube Compamy, Icknield Port Road, Bnmmgha.m

MANUFACTURERS OF

BOILER TURE I
# v : ] “: B

&
& I I'm’!""'ﬂ
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& MLEAN, GLASCOW

QEET'D OLLERS

ZARTCOS
NE AFJ

(BY ROYAL LETTERS PATENT.)
¥ THE BEST METAL FOR

BEARINGS,

SUPPLIED IN INGOTS OR CASTINGS,

SLIDE VALVES, PUMPS, STEAM FITTINGS, &

WIRE, SHEETS, RODS, &e.

For !ng;ol‘ Quotations, see. Price List of Metals in this Paper

Sole Manufacturers,

THE PHOSPHOR BRONZE COMPANY,
10, SUMNER STREET, SOUTHWARK, LONDON, SE.

CLAYTON AND SHUTTLEWORTH,

STAMP END WORKS, LINCOLN, AND 78, LOMBARD STREET, LONDON,.

LIMITED.‘

- "'

hlie.

GOLD MEDALS & OTHER PRIZES

Have been awarded to CLAYTON and SHUTTLEWORTH, at the various INTERNATIONAL EXHIBITIONS
OF ALL NATIONS, including T.ONDON, 1851 and 1%2, PARIS, 1Bss, 1867 and 1878; VIENNA, 1857,
1866 and 1873, for their

STEAM ENGINES (Portable or Fixed), GRINDING MILLS,
TERABHING MACHINES, TRACTION ENGINES, &ec.

WWJ in Linglish amf tn gil the Continental Languages free on application,

ionltunl Soociety of E land have awarded EVERY FIRST PRIZE TO CLAYTON
ORTH for Portgble and other Steam Engines since 1863, and Prizes at
every ltaetmg at whwh they have oowpetod since 1849.

Thomson's Patent Winch, Rlock or
Hoist, will raise’ a lond ton times

Sopremo %m of Scotland, on
mhnr 186, and again in the

on Iﬂﬂl uly, 1877, ruickor than his Patent Serew Rlock,

Ulll wh pmmnr n favour of where Hght lifts dre required, say £,10,
IKN‘I TURE 15, O 20 CWL,

mm ER and Dadgoon was tound The Suspanded Lever “Weighing

liablo in cults

Muchine is now largely used in all
wountries,
Thomson's Patent

. MEDAL COMPEGNIE, Winch Hlock.

WILLIAM THOMSON AND CO, ENGINEERS,
KINNING PARK, GLASGOW,
Mclmlemm i;-lnndou. ALEXANDER R, WRIGHT, 10, St Mary Axe, E.C.

"MANCHESTER WIRE WORKS.
" NEAR VICTORIA STATION, MANCHESTER,

(ESTARLISHED 1700),

* JOHN STANIAR & CO.,

Manufacturers by Steam Powner of &1t kinds of Wire for

RICE & FLOUR MILLS, RICE & FLOUR MILL MACHINERY,
Extea ‘Troble Strang Wire for
"LEAD AND COPPER MINES,

‘ £ ' Mm.c,lhlu Covers, woyen anywidih, _ Euira Strong Riddles and Bieves, and Steong

il . Shigping Orders bxccm‘m’ with the Grealest Despaich, »
AR LT Pl

Th '- -
m-&m_

Pae‘enfess and Manufacturers of Speoi-

alities of EVERY DESCRIPTION will do
well to ADVERTISE with

P.«J, JACKSON & CO,,
NEWCASTLE-ON-TYNE, |

IN or UPON TRAMWAY CARS in GREAT
BRITAIN, FRANCE and GERMANY,

of the most important lines in- which

they are the sork Advertising Lessces,

of many
countries

Prices on appligation, and designs of advertisements

(of the style af whick they hold He exclisive yieht

—probably the most eflective yet fntriduced) sup-
plied to LARGE CONTRACTS FREE,

Just published.

P. . JACKSON and CO.'S “ POSTAL ADDRESS
DIRECTORY of the CITY of CARLISLE ™ (with
map, g inches to the mile) and Cumberland and

Westmoreland, with county maps., Price 108, o

See Press opinions of this and of their other Direc-
tories, which are

The © RECOGNISED'AUTHORITY IN THE DISTRICT,"

—Newcasitle Daily Chronicie,

BUSINESS CARDS.

NO MORE INCRUSTATION

DY USING THR

(Hobe Steam Boiler Powder.

For Teodimonials and Particulars, apply to

J. BERGER SPENCE & CO.;

31, LOMBARD STREET, LONDON, E.C,

L » &M
A S*BESTOM
FINE SPUN YARN AND PLAITED ROPE AS SUDPLIED
TO THE ADMIKALTY FOR STIKAM PACKING,

MILLBOARD, IN SHEETS,

Or Cut to Shape for Steam Joints,
AND FOR GAS ENGINES,

Rell's Patent Asbestos Boilor and Pipe Covering lor Preventing
the Radiation of Heat.

All Asbestos Goods of the best quality manufactured by

-JOHN BELL,

118, SOUTHWARK STREET, S.E.

PULFORD'S MAGNETIC PAINT.

MANUFACTURED FROM IRON,
Ready for the brush in cans, 7 1b,, r41b, ¢81b,, s6s. per ‘cwt. —all
olowrs.  Thae can formas a paimt pul with huullr extra Chirge.
.'Al st suitable for GGas Holders, Iron Pridges, R u way Wihgpans,
ko, and for all IRON, \\lll)ll;\'\ll STONE WOl Li{
7 1bu, a8, 6.
I'l IYRC.,

A Sample Can at Dapot,
77, CANNON STREET,
Between Cannon Stroot, and Mamsion Houss Statlons,
Most suitable for all Garden purposes,  Established 1858,

THE GARNKIRK FIRE CLAY CO.

GARNKIRK WORKS, sean GLASGOW,
OFFICE : 243 BUCHANAN STREEYT, GLASGOW,
Manufacturers of

FIRE BRICKS and RLOCKS for the hiyhest heats for Iron blast
furnaces, forge, roling, poddling aud steel furnaces, pottery, bottle
anid fline glass furnaces, copper, calcining, roasting, and refining
furnaces, chomical wo L- coko avens, boller seat blcuh locomotive
bricks, &c

Bpeclal Bricks made for Siemens' Patent Rege-
nerative Gas Furnace. Registered Trade Mark,
“GARNKIRK."

JOHN PEMBERTON,
(From W, and J. Gulloway andgSons),
ELLESMERE BOILER WORKS,
WATER STREET,
MANCHESTER

Maker of all kinds of STEAM BOILERS aof the
Lateat IIH]'I['U\{ ment,

ALL DESCRIPTIONS ov ommms BEAMS, &o,
- CONICAL and PARALLEL TUBES

Of all descriptions mado to orderand fitted to M.il.l.uut Bollers without
removal orinconvenience,

Reparrs ﬂnm}h’v aﬂm-fd to.

Sorm ANty

JOHN DONALD AND BON, 42, Gadogan Hirect, Glasgow,

4
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APPLEBY:

EINEERS, BOLER MAKERS, nmm

Fig. 46, see Appleby’s Handbook of Machinery.—Section 1.9 fhr e 28 Pl

CORNISH BOILERS.
LANCASHIRE BOILERS.
MULTITUBULAR BOILERS,
VERTICAL BOILERS, .

SHOP TRAVELLERS: Steam and Hand. - (gl

FOUNDRY CRANES, WHIP CRANES.. = . *' "‘“
PILE DRIVERS. '
Steam Dredging Machinery.
PUMPING MACHINERY.

Roofs, Girders, Bridges,

AND ALL KINDS OF

WROUGHT ITRON WORK.

Registered Telegraphic Address:
- MILLWRIGHT, LONDON" -

FIG. 53, o = FIG sl
OFFGES -89, CANNON STREET, LONDON, Ecw
i WOILKS —EAST - GREENWICH, 88 7

SR g
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'-«*.'s‘.nALL & smws
- Mmmu and | ﬁv
KS GLASGOW

fTUBE
'STEEL AND IRON BOILER TUBES,

numrp.c*wnnns orF
" am‘ Stationary Boilers, Locomotive and Portable Engines, &c.,
26 s and Shipbuilders on the Clyde, and have a large Home and Foreign connection.
otive Iron Tubes with Copper Ends.
SESi~LONDON: 9, LONDON STREET, FENCHURCH STREET,

YORK | 58, HUDSON STREET.
SAN FRANCISCO: 22 & 24, FREEMONT STREET.

5' Westmmster Chambers, ‘London.

" F  Makers of all kinds of

. Machinery and plant

for Heavy Railways or
Light Railways.

ALSO OF

GB.ANEB 0F ALL KINDS AND SIZES

mlu AsaEsrns MANUFACTURE

e
s

“Plain,-and- Pafont with. Wirccloth. |
FIBRE and POWDER.

ting, far Btuffing Boxes and all kinds of Joints of Steam-engines, supplied of the first guality and at
moderato prices by the manufacturers,

T

s Dmm, PELLI & 00., 11, Via Alfiori, Turin, Italy.

VERTICAL AND
HORIZONTAL
STEAM ENGINES,
8AW BENCHES,
&o.

B, -s. HINDLEY,

—

Catalogues, Testimo-
nials, on application to
the above address, or
to the following Agents

LONDON :
F. HART,
37 Walbrook, E.C.
PARIS :
" J.R. WHITLEY & CO,
8, Place Vendome,

ENGINE.

il

g~ o

lEATIIEIl BELTING
JORN WHITE & SONS,

BINGEEY, YORKSHIRE,

Manufacturers of Main Leather Driving Bands, Superior
Machine Bell.ing. Hard and Soft Roller: Hides, Oak
tanned and icking Bands, Combing Leathers for
Silk, Wool, , &c., and every kind of Mechanical
Leathers,

ATKINSON’S

PATENT

, FEED-WATER HEATER

THE MOST EFFICIENT,
CHEAPEST,

EASIEST TO CLEAN.

NO BACK PRESSURIL. ’
TUBES SCREWED IN, and ~
FREE TO EXPAND.

NO GREASE IN BOILER
WATER PURIFIED, and
PUMPED WHILST COLD.
MOST DURABLE,

Tusteated Cirenlar, Partioulurs
and Pricos apply to

JAMES ATKINBON,

47 Marguis Road, Finsbuey Park,
LONDON, N,

ute,

2 .PE.‘

§
d

|

=

i_
!j

|

IRON.

The new Series
1880.

IRON

Is am 1llustrated Weekly Journal of Scienge,
Metals and Manufactures in IRON AND ™.
STEEL,

IRON

‘Was established in 1823 as the ‘‘ Mechanics'
Magazine."

commenced January 2ud,

- .

IRON

Has, therefore, been established more than
half a century,

IRON

Is now conducted by PERRY F. NURSEY,
C.E.

IRON

Is largely circulated on the Continents of
Europe and America, and in the Colonies,

IRON.
The Circulation of this Paper will compare

favourably with that of any other Journal of
its class.

IRON

Is prioted évery Thursday evening, mq pub-
lished early on Friday mnm{n,‘
-

IRON. 0

Communications respecting Advertisements
Copies or General Business must be Addressed
to the New Offices, 161, Fleet Street, London,

‘.I j i:; . ) .. l e
- E. 5 CROPPER &
ﬁp‘-lffa-"\l R ’5’ ? e

E.C.
IRON. & :
Advertisementy for this Paper must be sent in
P, on Ih. ] 0

ot Later thaa 6

s
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- imitations are a direct in

AS‘BES"T lS ENGINE

MILLBOARD Jomnﬁf‘

For STOFFING BOXES and ALL KINDS of JOINTS, give perfoct satish

Mo highor compliment could be pald to the ulna of these m:oln than the fact that they have haen m

< AND

imitated than any articls of the kind Ia}‘txtm in oo, w

The Packing n.nd .Tomting Hmufmtnred

¥'n Patent Righes, and «ll partios offering such Packing for sale render t]

thoﬂﬂ

nlm{lnbll to
bear their Trade Mark, without vhinh none il

GOLD MEDAL, PARIS UNIVERSAL Eles‘r'noN OF

PATENT GOMBINED BOLT - AND

Makes BOLTS with Bquare,
by HAND, and whiohqm G‘UAm

~ Makes RUTB cither SQUARE or HEXAGON without any LOBB of

GREENWOOD & BATLEY, ALBION wonxs Lffﬁ*

HORSFALL'S . _@1

o i doNgIm mNc

5 “'l‘ 2

TEED EQUAL, if not BUPERIORMBTBH rticular

to the BEST HAN PR “

MATERIAL in ruxmn‘e: :uwn-m W

« EQUAL“to the BEST HAND-FORGED NUTS, & oy
NO SKILUED LABOUR REQUIRED TO/WORK THESE MAGHINES.

Over 70 of these Machines have been supplied to Bolt and Nut mm W&, M ﬂ

FOR 'PRICE AND PARTICULARS APPLY TO THE

SOLE MAKERS

BUSINESS CARDS

CHILD BROTHERS

Falocon Works,

. SMETHWICK near  BIRMINGHAM,
1] Manufao

| | mineers', Machi iau arciage and

NOLTS Anp NU‘TS H

I Screwn: Patent Poioted Coach Screws;
Patent Boller Ship, Tank and Girder Rivets,
Anvils, Vices, W Milnﬂ, &o.

GENERAL SMITHS,

8. MOULTON & CO.

KINGSTON INDIA-RUBBER MILLS,
BRADFORD, WILTSHIRE,

urers of tholr Patent Bteel Embedded and nllwt India-
r Springs _for Locomotives, Railway Carriagos l Trucks,
Rubber Valves, Shoet Packing, Washer Rings, pes,
ubing, Machino Blmllnﬁ Vaterprool (Jarmonts, l!lnn ot |
stic Hot Wator Iads, Cushiovs, Patent “ Moss " Ink-
o for Printers, Trass Pads, and Umbilical Cones, &e., ke,

o

2

ing

THOS. B. CUMPSTON and CO.,

BANK STREET, LEEDS,
s MANUFACTURERS OF

ROOFING FOR SHEDS. &o-
» (Entirely superseding the Felt Rooling),
me and Rmhmy Waggon Covers,

EOONOM . £

Y0 you have an officient awtomatic cot-off valve and an auto-
matic nlu‘:‘ tight &“m. you are bound to have an economical

o o 'l'hlollllr Valven. No more Leaky Pistons. No Additlon

0 Prime Cost,

For full particulars of the * Tuenbul) " Cutvoff Valve Goar and

« the Dowblesaction Pigton Packing, apply to

" JOHN TURNBULL, JUN,,
Consulting Bagineor, 184, Buchanan-street, Glasgow,

| BRICK AND PIPE MAKING MACHINES,

) e

LB dPAGE & CO,, BEDFORD

MAKERS OF

mlu: BRICK AND TILE MAKING MACHINES,
Fgms:rm OR HAND POWER.
Nm L4 198 to gna. lml Tuhuniah.

nm-m Calaiogwes ad’ ?":“ e

A
i

rers of all gﬂldl of En-

~|.Lov»o HARG naavses, .-

THE  LANDORE-SIEMENS STEEL

GO.. mezm

DIPLOMA OF HONOUR: g \: GOLD MEDM“-L--,;--- :
VIENNA, 1873. ' - ¢ - Bz PARI& 1378

Contractors to the A&Iulnlty. hntuh &na‘l’oromn tomum

MANUFACTURERS OF

STEEL PLATES FOR SI—IIPS" 'B.H%-Eﬂﬁ.

AND GENERAL WORK.

.-. al
SHEETS, ANGLES, TEES, BULB BEAMS of all Bections.
BOILER-FURNACE& TUBE-PLATES, &o, AXLE

y 4
“ " s -
8" TYRES. ¥0 . mm”*
]

Weldless Angle and Flat Rings for Boilers, Weldless Dredgor Bml:c‘ mih. Mdb, h?mvn,-
Bars, Wire Reda do.

D. CAMPBELL, (Bole Ropresen.tativo), oy
3, WESTMINSTER CHAMBERS, VICTORIA: S‘IREE‘I‘ wnm.‘a.ﬂ

I'rl + '_ “u
= Ir:—ﬁ'

'1-:":.'.'-,-,;,1.,:“ e

. B

:

'_'_ 3% 20 “ané
U'. A5 "I;"Qg
/ : e]

IR

JOHN H AUSTI‘N AND ~CO.
CANNON STREET) LONDON,
SUPPLY FVERY DESCRIPTION OF

RAILWAY MATERIAL&

MINING COMPANIES, CONTRACTORS AND OTHERS m raqw'rl to mﬂ M
« mentsy large or small,

OLD RAILS AND WROUGHT OR CAST SCRAP:FOR EX
STEEL OR IRON RAILS, EESBEIER CROP ENDS, OLD STIEI. |

THE BRISTOL WAGON ‘WORKS GUM

.i' 4 ‘
o, El -" v y

4

LAWRENCE HILL BRIS'I‘OE.
., _MAKERS OF, | |
CARTS. WAGONS_TROLLIES, DRAYS.-__.,
3-r " + }




NEWGASTLE ON- TI_YNE

s E’WJ Y 4‘7**4&5’.} 'Yﬂa...F

Ay

LIVERPOOL

I ———————

NIGHOLS ENGIN EER,

PERSEVERANCE IRONWORKS,

nuudm STREET OLDFIELD ROAD,
oy R liated. oo Tack. oy §1gel)
M.A.NOHESTER

' “‘““"*mm‘” : STEAM & HAND CRANES
WHT !EleGAL. ﬂULﬂTUBUUR.

¥

W =l iy PR S

o il s CRABS,
s b mn-mn 'BOILERS, BRICKMAKING MACHINES.
" ' With or without Engines combined, HORIZONTAL AND VERTICAL
| m MORTAR MILLS, ENGINES,
mﬂ’lﬁé s p )
..M""‘ e TRACTION ENGINES,

m "DRIVERS,
PUMPS,

-

EsTARLISHED 1830,

T E gm
_Stgq*m' Cylinder &()B. and Valve 0ils,
Fmthn'lum&,uhhhoao[Sutface- ' “’ (.uudt.uslnsn-M arine and Land Engines.

REEE%EQ 'HONOURABLE MENTION PARIS EXHIBITION, 1878,

ineral Bils, Grulest Lubrlcnhng Power in the Market, and not decomposed at 600¢ Fahr.

m —!um D. Nicolson and Co., 34, Leadenhall’Street, London; D; Taylor, 1, Goree
Piazzas, Livorpoo], J. B. Grier, 29, Waterloo Street, Ghusow

3 SOLE  MANUFACTURERS,

"HOM]

OIL COMPANY LIMITED,
I!B INGRAM _STREET, BLASHUW

; j N nvunw.&:}'—n SOy,
'WEST GROVE WORKS, HALIFAX..
%Ru%eme Wrought Welded Boilers.

_ PROOF SAPRES,

MEDAL PARIS, 1878: SILVER MEDAL, PARIS, 1878,

mmmmmmmu ummnu FOR WELDED BOILERS.

SPECIALTIES IN BOILERS.
GOLD MEDAL EX -
SIOR. CEL-

INVINCIBLE.
TRENTHAM CORNISH.
CRUCIFORM,
WITLEY COURT.
QUEEN'S.
ROYAL ALBERT.
PARAGON.
VULCAN,

o TMLI: END,

:'."'{._1 e ‘,‘"‘ M .ﬁw

' _nmmm

‘FOUR SILVER MEDALS.

_,_-.fO.UR GOLD MEDALS.

OIL SUPERSEDED!

NO MORE MESS, NO MORE WASTE,
BLIVEN'S AMERICA.N

LUBRICATING CREAM

UNKIVALLED ol KooNom v Ereicinney Axo Cl.uuunul.
For Marine and Stationary Englnea.
Mill Shartmg, &e. &e.

Ay

EXTRACTS FROM TESTMONIALS,

“ We are very much pleased with it Apart foom the | 'lt ving
effected, it is mueh cleaner, and takes loss time and J .T ’l
fn nllrm!inpz v the olljng of bearmgs.  Tests thow 68 !u tum.

t 48’ for Ohl
agalnst ggle for O OMAS BRASSKY and Cois Birkenboad®

“ The tets with shaft journals in |l|¢- liohm, department, workings
t very high speed, she W res nll’lnr inl vourablo,
g " .MKI.I IlkUlilFl 5, Piikenhead,"

It has given us wnc qualified satisfaction. Reqguires much lm

tion th il, mn.l in feetl
ntion thisa oil, amt i BTRE TANLOR soffCo., Birkenbead
* Wo fiad it ite be the most ofiiclent, econt :Bumlnnd elenn lu-
\» eant we have hithorto used ' 3
Y ALEX. CRICHTON, T
“ Manager Cork 8.5, Company, Liverpo. 1

W1t is the most effic |enl}ub!i|.&|lwhuml! vy tried,

g 1, WLLSON aud Ao, Tr.ﬂ
vl encloed ﬂanmrma‘l which i the beat progf Nﬂ'ﬁwe X
iy v %

you of pur satisfaction.
AMES HOMPTRY
“ Manager Barvow Shipbwlding Company,
“-Work is cunsiderably leswened, and 6o to 7o per cont, Tn l-l\‘d‘
_]A.'MJ[.N Magk A Y
* Chief Englacor 838, © AMbicare,’ ( s
Agents wanted, Trade mark a'i ulivicater,  Hewarn of ip I-ltl.il'.l'lil
L
Sorw Avsvov woR Geear Briram, e

3, George's Dock Gates, Liverpool,

" ABYSSINIAN" TUBE WELLS. 2

B GRAND AND sﬂl‘GLfFﬂ

ARTESIAN WELL ENGlN EERS,

400, BUNHILL ROW, LUNDON‘ % ol

PATENT LAUNCH Bou.en§ 3
With Circular Fire-boxes,
NO STAYS IN FIRE-BOX.

J. BLAKE,

| BRIDGEWATER IRON wotﬁs ,_i'f.-
Pmmin. 8t., Ommﬁ Rmd, Iﬂmm h%

M
.". .,‘,
RN i

al ] Aﬁ'_' g5
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THE SILICATE PAINT G4

(Proprietors, J. B. ORR & C.O\

MANUFACTURERS OF

e Hﬂl-PﬂlSllllQll'S PAINTS FOR ALL Pﬂﬂ

INCLUDING; -

“ CHARLTON WHITE,” 1

af A Complete‘ﬂubatltute for all White Plgments Hltherto in TA 5 X b ¥
SILICATE OIL PAINT and OHARLTON }f ;
ENAMEL PAINT, : .y

UNEQUALLED AS PRESERVATIVES OF _ s

EXPOSED TRONWORK OF EVERY DESORIPTION.

AND EXTENSIVELY USED AT HOME AND ABROAD ON

Girders, * Bridges, - Iron - Ships; Railway- and—~ Mifiing "Plant, ™

QUALITY GUARANTEED. & CWT. CARRIAGE FREE.

" Marine Paints, V urmshw, Japans, Oil and all Paifiting Requisites. g F
FULL PARTICULARS ON APPLICATION TO THE OFFICES OF THE COMPANY, I

_LONDON, ' LIVERPOOL,  AND. GLASGO‘W
e Chief Office_and Works, CHARLTON 'LONDON, sE

Thc Engine and Boiler Insurance

- PANY, LIMIIED
L™ Heoad U&%Pﬁ Kin, imm. Mfltlt'hl‘lh‘l
e K. . LONGRIDG, Managiog Direcios
'{W octs of this Company are— EE
P .ﬂ:&ﬁtﬁ% i —

lhmabn cod s o ulp ny,

Temieee MARSEILLES BLASTFURNAGES AND GA&.

BIOKFOH'D‘S PATF.NT SAFETY FUSE

ol B ST. LOUIS IRONWORKS,

ALS ar i " ROYAL EXHIBI-

g Onriman 2 PRIZEMED KNATIONAL EXHIBITIONS”
et Offces: 99. Rue Montgrand, Marseills

865 ; AT 'll! ON

'wd‘:.'!- y i

ik i SPIEGEI.EISEH and FERRO- MANGAHESE ofallP céntages. |

" BICKFORD, SMITH & CO,,
g * o TUOKINOMILL, QORNWARL _ |\ . _Prize Medal. Philndelnhin 15

i s el ucusmn ““Hors Concours,” PaNs, 18 78
- PATENT SAFETY FUSES,

ﬁ»ﬁﬁ&%ﬁ&fw‘mﬁ asewts ron oneat sniram, RUDOLF WOLFF m'mmu

mthl:nlm:l.
B L EONDON, R0 AR
CORPORATE  MARK. I -
:&“. ‘
.F:. “*: 1
v # | |

sTmnﬁs rtns”

/IS &. PRIMRos!,
A IBONWOBH,

,a,"IANGOR ROAD o

,h{‘ﬂw e ‘ LElTH N Bi oy *

" T i -

 BHIPHI pd non.mmm |

L "5- ! "E'!' -

R T
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AND “., IZFMITED

o Septone Korge, Engine dnd @mlt‘r @Worhs, ;

TIP TONy STAFFORDSHIRE.

&d. at 147, QUEEN VICTORIA STREET, LBHDDQ EC,
Sole Makers of Berryman’s Improved Patent

umusnsnb EXPANDING ~ BRASS
TUBULAR  HEATER,

AS APPLIED 20 HIGH-PRESSURE, CONDENSING JE
COMPOTITTND ENGINHES
‘LAND AND MARINE.

which Hax attended the Introdagtion of thess Celebrated Iluhﬂ to High
lhwg‘:n mﬁﬁt‘u.:?:;mr Il;nlnuaap ind te Condunsing Eu:hw- u!m. .nd n Interhoaters for Coms

! ; - 3 y 1
] » i BN L iy inoR— ary and h:iun .m-l from  aetual and Ca, hw now
w1 ._“__-ruﬁ: Ly : o 5 _ uu Knyin l Statien “#J“P nn.d I“d Cmi c R :’3
P e B C e bR T S
] W e s e B e A - . i ik
e cELEBRAT ED BERRYMAN HEATERS. .
: | A ] —l-:_ The lnwl;mer abownin the above sketeh ix fixed at any convenient distanees from the Cylindees
¥ 1 ’l_-- [ in oroutside tho l ngine-room, ‘Lhe Extaust steam from the High Pressurs Cylindar i
‘-_ through the insid n n{ tha Solid=drawn Beat Hrags Tubes in the Interlioater, and thenge u‘th

Stoam C of the Low Bressuro Cylindors,

el
. o . N.M, aopligation of these Heaters to Compound Engines largely incroases the o
= ] powar, nam;l:&fy ”Hu‘r; Tingines are undor thoir work, and tlu-y G Bt alidnd to:kiy ¥alsting m

i
i

"~ as INTERHEATERS & FEEDWATER HEATERS

65 AR NOW IN USEIN GREAT BRITAIN AND 1RELAND EFFECTING VERY GREAT >
bMu\u ILLUSLRATED PRICES AND TESTIMONIATS on application to the .“)u.

ISED IRON ROOFS AND BUILDINGS

) n. : the ctmslmcuon seoures great

e it a l c_ﬁ__ and  dumbility, 552

2o ol'thei: Gralvanised Cor- ' 0 ?’t on toge .cr""m'- proteetren

SN rugated Iron Baildings com- against fire, l‘lluslnlcd

Mm:smu) advantages which Catalogues and Estimates
ne ollm' form ol'g'::lilding aﬂd CO. ] sent on application ywhen

= can offer. At a ‘minimud LIMITED. Purchisers . should supply

. “% cost they provide every res  ESTABLISHED OVER full “particulas ‘of  gequire- @88

i ) u'!'. &c. quired wmmodaﬂou.whﬂa THIRTY YEARS: ments. Open Shed for (,uvurhr LCI"'B J\rul. _- o

WROUGHT IRON ROOE ?mmm GIRDERS, AND GENERAL WROUGHT IRON WORK.

\ %ﬂmT IRONWORKS, LIVERPOOL, LONDON OFFICE: 1, DELAHAY STREET, wssmMmen. m

"._. . 185t HENI OL I ) -.antr.frrraml Liverpool ., 1867 .
FonTiney 1862 { Y PO Y .A..N BON Rayal Vo iy Tae. NI SO

: * Royil N L0

1067 PRIZE ﬂEDALO- i Mmclmkruudbwrﬂ 18?1 \
;i . {{amhmrr (Gald) 1875

T Ayrshice 2, e T {1
| Highland Society-%,, - 1879
RKoyal Cormwall =, . lar?

Rapal Manchester Live
and North me&hg 8

Sola %

atentees and Sole lllhu of | = TRAMWA

POOLEY'S WEIGHING MACHINES, '. WEIRHERIDGES © .
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