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Wi m RATING OF MINES,
F the hl‘lt.ilh -often grumblé® very lou
it must be m that he has frequent! gﬁ'é
emo.i fc:ﬁoi‘n 4 80, lt: i:: not the im r‘sﬁ taxedu
agaimnst which his complaints are generally directe
ough Iha{\;. do not escape, but the speciai
grievance of the rateﬁnyer are the local burdens ;
and in ttion to the bifterness of his cry against
them, it will be allowed, are their inequality and
extravagance. Perhaps it would be difficult to find
more forcible examples of d.lspmlporlion between an
‘end gained and the means em;t). oyed than are to be
met with almost any day in the administration of
parochial matters. Most of us have had, unfor-
tunately, personal experience of the heavy incidence
of local imposts—an experience which has not been
rendered more agreeable by the sight of the vast
expenditure of force which takes place compared
with the unsatisfactory result shown—and must have
been struck with the conviction that there is some-
thing wrong either in the manner in which parish
matters are conducted or in the system which com-
mils such extensive and arbitrary powers into the
‘hands of men who ma‘): not have the capacity or the
will to wield their authority properly. In all proba-
bilit{, the annals of mining taxation furnish as
o&laring instances as could be found anywhere of the
manner in which the weak are made to suffer for the
strong, or the just for the unjust. Mr, T. F. Hedley,
of Birmingham, bas recently published an able
pamphlet upon the rating of ground rents and
mineral rents, in which he mentions the case of some
six mines in the county of Durham in which the
‘collieries had been underrated to the extent of
120,000 through the influence brougbt to bearon
the assessment committees by the colliery officials.
I'he resvlt of this was that the other ratepayers had
been mulcted in the sum of £18,000 a year in rates
which ought to have come out of the pockets of the
colliery proprietors. Instances of this nature might
be multiplied, but it is unnecessary tg do so. Even,
however, where the very best intentions exist on the
part of the parochial authorities, there are consider-

able difficulties in the way of their being able m&turers were maintaining their quotation of 43s, 6d.

assess mining property accurately, This arises from g
the fact that neither the overseers nor the assessment
committees have the power to require the owners or
Uessees of mines to furnish the particulars necessary
for making the valuation. This power rests only
with the county rate committees, who are often
unwilling to exert their authority to assist the assess.
ment committees, to whom the only course left open
in such a case is to assess the propert al.a figure
much beyond its value, and thus force the proprietors
x give the desired information on appeal to the
varter sessions,

There can be little doubt that, whilst large sums
are in this manner lost to the rates, or are unjustly
made up out of the pockets of the other ratepayers,
much money is also not secured through the ignorance
df the overseers and the want of a proper control or
supervision over local assessments, 'l%ee law, how-
ever, relating to the taxation of mines is sufficiently

. clear on the matter, ifit is a little intricate, *Until
the passing of the Ratink Act of 1874 the principles
‘on which assessment committees to proceed were
not so well defined as they are now, since, under the
we of Queen Elizabeth's reign, only coal-mines

embraced, and therefdre, the occupiers of all
other mines, where the royalties were payable other-
wise than in the form of parts or shares of the pro-
duce, were exempt from ratability, But by the Act
of 1874 alluded to, the occupiers of all mines, with
the exception only of copper, lead, and tin mines,
are placed on the same footing as the proprietors of
coal-mines, and are ratable for the mineral rents and
for the surface lands, buildings, and plant connected
with the mines, In the case, however, of copper,
lead, and tin mines, where the rent is paid in the

“shape of a certain. proportion of the yield of the
the owner is held to be liable in respect of
he guinerals, anll the occupier only m: as the
lands, &c., are concerned. ‘principle
»which would séem to be acted on in thesg cases is
ithat by the terms “which the of the
property leases the Yo .the occupiers he is
i \mu%a' in the concern.. The miners
- might scribed as the working partoers, and the
f, owaer as the one, It when mines
. ‘are productive tha are ratable ;- | they cease

cupi i{-lm ~dare exempt, e
o e g

otly ot indirecily, the mine is ratable at’

| the enhanced value, and the,occupier is liable for the |

‘igcreased assessment, the improvements
have bgen carried out at his se or at that of the
% s the sérictly mineral rgnts or royalties
/aich the lessee of a mine ml{ pay in respect of the
producedwhich he takes outof it, he bas often to pay
other rgnts on *account of money which may have
been sunk by the owner in developing or improving
the property ; and, in addition, it often hnpgem that he
has the use of ** outstroke” and shafts in adjoining
lands, that is, underground ways and shafts for the
4 ose of bringing the minerals to the surface more
re:Ein. and Tor which large sums are paid as rent.
These passages and shafts are considered subject to
rating, at least to the extent of the rent paid for the
yse of them, which may be taken as the measure of
the increased value which they give to the mine,
Royalties are held not to be subject to any deduc-
tion, for the purpose of rating, on account of repairs,
insurance, &c., nor in respect of the usin}r up of what
is termed the corpus of the estate, although an
allowance on this latter score has been recommended
by a select committee of the House of Commons,  »
In the extension of the workings of a mine it is
‘often the case that the galleries get carried under
the lands of another union. When this occurs, the:
minerals which are won from these parts are ratable
by the union from under whose lands ﬂ'l.ey were
taken. Thislaw is a fruitful source of difficulties
between mine-owners and overseers, owing to the
impossibility.of obtaining accurate i}fcrm_alion as to
the quantities taken from particuldr points, It is
different, however, so far as minerals worked from
under the sea below low-water mark are concerned,
such being by decision of the higher courts exempt
from rating ; but the undeiground passages used for
the conveyance of these minerals to the surface are
rafable. Although the law relatifig to these matters
may be clear enough, it is'perhaps too much to ex-
ect that overseers and assessment sommittees, at
east duting the continuance of the present system
of local government, will be thoroughly versed in all
its minutize ; and there is, therefore, all the more
reason that something should be done to improve the
method of its administration, :

o

IRON TRADE SUMMARY.

HE English iron market has been firm during
the week, notwithstanding disquieting political
rumours. A fair business has been done in pig-
wron,  Tuesday market at Middlesbrough was quiet,
but steady, and prices were unchanged, Manufac-

for No. 3 prompt, and dealers were quoting the same,
with but few exceptions, The returns for June, pub-
lished aftefy the close of the market, are more
favourable Mfhan was expected, showing a decline
of 8376 tUns in stocks, and will, no doubt,
hive an _enlivening effect on business, A
good tone prevails in the Glasgow warrant market,
the demand contindling on an extgnsive scale, and
shipments large! Quotatiogs have been steadily ad-
vancing during the week pand closed on Wednesday
at 495, 4d. cash and 49s. 6d. a month far buyers;
sellers }d. per ton ynore. Makers are well sold, and
very firm indlgleiﬂ]uma.lions at an advance of 1s. per
ton ; Sheir dlocks are being considerably reduced.
Pig-iron has been ‘steady on the Tyne, exports
being satisfactory.  There fas been no chinge in
Jprices, Cleveland No. 3 being still sold at 45s. od,
ncashire makers of pigriron are dgping.a steady
trade at advanced prices, which, it ‘Will be re-
membered, have been raised at:from is. 6d.to 25, 6d9
a toi. A cheerful tone, prevail® in the hematite iron
market, and prices afe well maintained, quotations
being the same as a week ago—57s. for No, 1, 565,
for No. 2, and sgs. for No. 3, nett¥at works or f.o.b
west coast ports. Quotations for pig-metal are
somewhat stronger in the Forest of Dean, A better
inquiry appears to be springing up? for manufactused
iron, and prices, in conue?uence, are sttonger, As
much as £7 has been paid for ship plates at Middles-
borough, prompt delivery ; bud the ruling quotations
are £6 125, 6d. to £6 155, for plates, and £6 2s. 6d.
to £6 58, for angles and bars, At Newcastle, ship
plates make éﬁ 178.6d, to £7, delivered promptly to
the Tyne yards; bars sell at £6 ss., angle irsi?at
{6;5. 6d., and boiler plytes at £7 trs. d. to £8.
n Staffordshire prices are rising a little, Best bars
are f£o 10s., md class £7, and common sorts
ﬁ“:os. to £6 5s. 1In Lancashire, bars are held
ly at £6 7s. 6"6:?!.0 6 ws, There is still a steady
demand st Yorkshire iron, rrinci ally plates.
Thetinplate marke ull again, coke platesselling at
Liverpool at 16s., h

‘cbdrcoals at from 19s. to 21s,
The hardware trade is without change, and prices -
are unaltered, The S}

h 1d trades are more cheer~
ful in tone, and some heavy transactions have taken
place this week. i

ris stiffer in price. The
Eru.legl activity prevails in the armour-plate mills,
here is no change to

s inthe gteel rail trade in
Wales, . Makers are busy, and

P

in most cases

are full of work for the next two or three months. In
Norilh Lancashire ang -»Wctp C;;om land 'st;:l rails
are in ve request, at about 156, pér ton. |,
hz'-Clmlrly also pro i ts are uidft% bg brighten.;

iag_. Mnlel_.i{e as yet very low, ‘Shipbuilding i stils

¥ "

! %

v )
3 X ) o

»supposed to be efficient means of veatilafion, by

~a frée circulation of air throgh the whole 1t
S : g

S
“ . &
turers haupl;,lenty of wosk on hand ; most of
for marine engines, but electric lighting machi
also forms a ase of new orders. Makers
other classes oPmachirzry arealso well, if motbriskly,
employed, Forgjs and foundries are fairly busy. '
The firmness in the London coal ‘narket has a
good effect upon local markets for house coals;
the household fuel branch is still very quiet hhwk- .
ire. Steam coals are being shipped in large
quantities both from the Tyne and South Wale:
ports. _ AT ”
The iron markets of the Continent eofltinue to di
play great dcfivity. The advices | *Austria a
of a decidedly favourable nature. Muth F
animation prevails in the iron market, lg ‘..gr
usine

hopes are exI:reued of anactive autumn iness, .
in view of the cheering prospects of the confing <
harvest. In the Belgian market, the previous '

ness increases with the arrival of new orders,
keep coming in at a a*dy te. The general price |
of bar iron is 140 fr* "A good tone continuep in the |
French iron market, this tendency being strengthened

by the improvement which is taking pﬁace in w&.
tpig
the

markets, In Germany, prices are rising both
and finished iron. The prodcttion of pig-iron in
German Empire (including Luxemburg),durin !
first five months of the present year wad 1,265,245 §%
tons, against 1,118,283 tons in 1881, (reat activity *
also prevai®s in the coal markete=sf the Continent,
values advancing a4 the same timeg, The American '
iron maiket is quiet, but firm, Quotations o? Ueotch &
pig-iton have been 'tha.dy during the weeb, dhe §
strikers are gradually resuming work on (hd ems, |
ployers' terms. )
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BOYLE'S SYSTEM' OF SHIP VE
+LATION. ¥
N recording the advances of sanitary sciend

in
connection with that impogtant branch ventisg-
tion, we have ©ccasionally, to notice the pra

progress made by Messrs! Robert Boyle ‘k&, the
well known ventilating engineers of Holgn Voaud,
t

L]
London, and Glasgow, in this* directfon, o W
record the victories gained by #i@m oyer the Spirits
of the air, /e, of foul air, Our mosf® recentgnotice
related to ship ventilation, and in it we hriufg ex-,
plained the system invented and applied by this fi y
and for which they obtained in cB3nmetition th.*.-.'li.ugJ Tl
prize of £50, offered for the hegt sygtem of yentils
tion for ships at the §hipw* ‘;‘-‘&ixhihitf_ 7

Berins

in Fishmongers' Hall in May Mast. ha ;‘
portance of ventilation in connectiongvith' s Bk, am
seeing moreover the sy!stuma.lic way ingvhiy it ap. 4
pears to be neglected, we now'propgse Yo give .\ 4 i
subject the attention it so fully merits, apd to plag .

before our readgrs all particulars relating to Messryg
Boyly's systeme]  Before dong this, howewer, it wi.

be but just to give credit wherq credit 1s due, and ta /
state that many ships are prtvided withawbat ar

which, whatever they may be in theory, are not =
in fact. Of course” shipowners are no® owvholly to
blame. Deficient in special sciedfific knowledge.
they can only adopt What their advisersin sucP
matters su;if est to thems Thisfgually cogsists of .
pipe and bell-mouth, or trumpet-shaped, head, which ¥
may be useful under certain conditigns dor drivigy™ §
down air, but is of little or no_use®as an ex-
tractor of the foul air, which, after all, is really
what is required if the ventilation is to be saticf~=
tory and safe. But this satisfattion and/thia3at®y |
are often unattained through something else tb,~
technical ignorance, and that somelhinggis ‘;;ht *
sighted economy, which, regardless of the,risk® 1 1{::. 3
and health, attempts to keep dowst cxpt'nﬁl_:":‘ f
adhering to the old-fashioned, unscientific, and i
effective ventllating«'ﬁppliancea which are usuali
found on board ship. Now the most common M the.
appliances is, as we have stated, the beIl~n‘|0ul‘. o f
ventilator, and its special disadvantages age that ¥ |
requires trimminb’ 0 suit the dirextion of the wh

and this necessitates a certain amount of attenf

that is not always given. Owing todhe dows. |
draught which it causes when applied to passenge
or the crew's quarters, it i% in cold weathelorenera’
stopped up, clandestinely or otherwisé;y af the
may be, when,any ventilation it might have affor:
is of course at an'end, and paftial asphiziation en: L
with all its attendant miseries and dangers, \V

lppliedl&holds for the vensilgtion cargoek
results afe, if possible, still more seriousyud t
poration of rifoisture and exhalations dfgas

are generated and thrown off from mdst cargoes
preclgitllad and premed down by lhé’:f'kuh of ¢
air through tha ventilatoy, and made 10" resatw
and charge the cargo with thos@deletecion
danggrous bodies to such an extent as to nof,
deteriorate ‘fle ?uali'y of the goods, but pro
positive source of danger ,through the collecti: ..
compressed moisture amfgaun, often result” .
Grain_and fait o

spontdneous combustion.
are specidily, lable to suffer through defectiy -
tilation, and coalladen ships come under they ¢, <y

figatidn of dangerour, where proper tovision
made for the free escape of the gaP:eu gvolvgd o{- 4

z %
? . .
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BOYLE'S SYSTEM OF SHIP VENTILATION.
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L0 e fact '_thani'?re

_perfect ventilation on ship-
ce more bear witness to the ful:,t,
essrs. Boyla's system, which we

ons which a s of shi
: | -- of universal application, shoul
embod {L itihﬁuidm Mhﬂ id not I:; liuﬂet- to derange-
ment ; that ; e ent o special
Mﬁ'-; that it should momauc; and, that it
. should always be in action, whether the vessel be on
[ | vc%ge or inkport. These conditions Messrs.
+ Boyle's system appears to fulfil, and we think our
- readers will go with us in our conclusion by the
- time Yhey have read the present notice. The system
- I8 represented in the engravings on page 2, from
-~ whieh it will be seen that it is somewhat similar to
. that so luocet__afuﬂs applicd by Messrs, Boyle to
- Awelling houses and public buildings, and consists
~of upcast and downcast ventilators. The upeast
‘ventilator or air-pump, which has already been de-
scribed in IRON, is so_constructed that no matter
from what %?recti_on the wind
it, an up-draught is the resul
-down-draught. It is a fixture, which has no movable
parts to get out of order, and which never requires
trimming, so that the ventilation cannot  suffer
through want of attention, It has also the merit
of being perfectly water-tight, Messrs  Hoyle
having  recently effected an improvement which
prevents a drop of water passing through
it, even though a heavy sea broke over
it Itisfixed on deck in a similar Jganner to the
olsinary ventilator.  The downcast ventilator is a
very simple and ingenious contrivance, as it is made
10 send an abundant supply of fresh air below and at
the same time no water can pass down the shalt,
It consists of four openings or mouths, something
similar to the bell-mouth,but contracted at the top.of
the shaft where théy converge into one, so arranged
that they catch the wind from every quarter without
the necessity of the ventilator being trimmed, as, like
the air-pump’ ventilutor, it is a fixture, Inside and
about one-third the length of the pipe-above deck an
oblang tube is fixed at the bottom of the bend, and
round the sides a series of louvres are arranged so as
ta allow any water which may pass in at the mouths
of the ven:':iawr to escape into the outside pipe and
. thence through an opening on to the déek. It will
thus be seen that with these appliances it is possible
to have the ventilation going on batween decks with.
out any interruption or stoppage when there is a
storm blowing with the seas sweeping the deeks,
whiwreas under ordinaryconditions, insimilar weather,
everything wonld be battened down and the venti-
lation entirely stopped,
Torping to our engravings, fig, 1 is a longitudinal
section of a steamship showing the arrangement of
! the pipes for distributing the fresh air and extracting
#he foul air from the different parts of the ship. A
is tw air<pump extraction ventilators ; B, majp, ex -
trafting shafts; C, branch extraction pipes led under
" the cei rlg'through the different cabins into which run
other smaller pipes from other cabins ; D, foul air
exit nfonines into extraction pipes from cabins; E,
partition plates to prevent currents in branch pipes
meeting and creating an eddv, and also to deflect the
currents up the main shafts ; F, downcast ventilators ;

.
-

may impinge upon
t, there being no

G, main supply pipes; H, branch supply pipes to
cabins, saloons, &c. ; I, small vertical tn s to admit
the air in an upward direction and so avoid draughts,

These tubes are fitted with regulating valves, so th&t
the air supply is completely under,control ; when it
is desired, the air :upﬂﬁ mnly be warmed by having
small steam pipes along inside the' branch
pipes and connected with the boilers, The air can
also be cooled by means of ice-bofes, placed in dif-
ferent positions-in the shafts, so that in winter the
air can be had of a genial warmth, and in the sum.
wer of a refreshing coolness, Figs. 2 and 3 are
‘transverse sections of saloon and cabins showing
cross pipes,

Fig. 4 shows the application of the s
_utote-holea;nci)finvolvﬁs an enit‘ire revo ut‘i.nn in the.
‘Present mode of ventilating that part of the ship
which is not only most unfcieutiﬁc, but igdound to
(act the reverse of what is intended, and
of A nuisance than a benefit to the men b

fi apen gratings placed over the stoke-
wing the free exit of
e ~air®to pass ghrou

the I:lw_ir levél ocmupied
stantly kept, as it were
sed hot :l':r. )
ay with these grat

i \ &
ight at ,  except

stem to the

"Messrs? |

down

cool,
most

dispe
tight
obser

Figs.

arran

be ap

adopt

being

Lines
Allan

A

AN

W NE

be apblied that may be required,
also draw theyr supply ofair from the downcast.

below, which is another
the same shafts tha

tor for fixing on thegdeck
house,
section

The whale system

It will thus be seen that we have here
system of perfect ventilation,
irements of the case, and

the cost of a vessel.
or the obtuseness of shipbuilders still bg proof against
its manifold advanta
sengers and shippers whd m
meriis will, in their own

clamour as may lead to thei

the air-pump ventilator is used
and has been applied to over t

White Star Line, A

ward pressure of cold air fram the top, it is

drawn away wlh great rapidit » being replaced by
fresh air

the floor-level, just where the men
ynumber and size of ventilators may
Thedarnaces would
By
ing everything
from passing
important point. It will Se
ved that the bunkers ar® also yentilatd avith
are uked for the stokehale,
5 and 6 show the air-pump extrgction ventila-
or on the top of a deck-
,ﬁigs. 7end 8 represent an elevation and a
the downcast ventilator, showing the
gement for preventing water passing badow,
as above gleadgibed can, of course,
plied egually as well to yachts as to hips.
-‘F pra®etical
which meets all the re-
(-ne!mt ‘can easily
ed without causing an inordinate addition to
If the parsimony of shipowners

want it.

nsing with the gratings, and hay
above, water is_also prevented

ges, it is to be hoped that pas«-
ay: beconfe awgre of its
interests, raise ‘such a
r health and their goods
no longer jeopardised, We should add that
I&.the Royal Navy,

nty of the leading
y including the P. and O, Line, Anchor Line,
Line, State Line, Clan Line, Glen Line, and

b g
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NEW GAS ANALVSIS APPARATUS,
Y one who has worked ith the various forms
of gas apparatus htthe% invented will be able

“Frene, | asne ey

to appreciate the advantage of an arrangement

whichgpossesses no fragile joint, and no capillay
tube to get stopped up, The want of an npparatu::
simple to work, requis ng only a small amount of
mercury, dnd ca of yielding accurate resulis
with some rapidity, has bgen wid 1; felt, and it is
hardlyyoo much to say that none of ethose hitherto
in‘use have ed ves entirel 'satisfactory.
In ironworks la -especially, thére are many
investigations which would no doubt be carried out
if means were at hand of naki & gas analyses
1 rlpidl.l'ronud.yet accurately. That gas analyses are
| capable of yiel‘dimﬁp’g’nﬂn, of great accuracy has
~been shown. by’ the determination of the atomic

¥ ¥ .t e

W:GAS ANALYSIS APPARATUS.

-

b
-

T

: L 2 he

weights of nickel® and cobalt*iy Rugsel, alf ik,

aluminium by Mallet, from the volume z h it

gen liberated by soludon  of the ®etal M &
an acid.  Metallurgists as yet know nothiy,
except from, a few, gmolated experiments, asgto_the

the

lita

end
ut

be
up

its
the

cas

the
the

Zon

has

apparatus as that deviSed by Sokolofl, and des
in the last
chemischen Gesellschayt, No, 8,

works laboratories, and would doMMess add
to our knowled
facture,

Fig, 1 shows the arrangement of
2 and 3, the absorption ve

right angles and terminatin
tupe attached. This side-pi
of a stron
closed at will by the screw pinch-cock

delivery tube, bent as in fig.

about 8§ inches, and a mark is made on the

troduced thromgh th#

can be connecied ith the platinum wires of ¥the
eudiometer. The cast-iron ba® supports the

cylindrifi‘al'melrcu Bk d‘gf fr.n:i
end of the ivery tube, K, Tnto this tro y and.
covering thg?ub? tﬁ A
provided with a funnel and stopeock,
purpose of
reagents.
when pressed ow the botto
livery tulae just reaches to

other,. G, for holding the
or lowered at will,
—The stopeock, My being
dinto H ; the a
.cock opened ;
tube
$ron
mercury then rises in the eudiometer, ®xpels the air v

composition of the bil.stafistnage gases as affected by
chgnges in the bur
gases evolved in the Bessemer cBavertsr, -swhg

den and’ teiigmagure, or of the
iy
i
ibad €
dig deifschers
1882, would: fow i’
te the prosecution of such regearches in®iron
rreatly
mant-

employment of such a form &f gas-ana

part of the Rerichte

ge of the processes of iron
- L
the parts; fips,
ssel, or bell-jar, gMad this
iometer respectively, The eudiometer, A, ‘draw.}
at both ends, the lower end befhy bent wu:v.f vl
g ina bulb, N, with sMle®
ece is connected by meggps
& caoutchouc tube with thesglobe lTli m]'{:an“J v
’ ] ‘h',' v
fuged to a narrow 4
3 drawn out at
termination to a small hole, The heighw of
vertical limb of thY delivery tube should b
titbe K
The eudionfeter, A, is sur-g

-

et end of the eudiometer is

| with this opening.

leye
ril‘l' cd by a wide eylinder cemented below into a

L Tron stands; i is cylmder water caf®be in-*
llow stirrer, K The eo%gr of
cylinder.also is provided with an opsgiPfor a 4
rimometer, and with two binding scre®s, which "e.!
hori-
tal portion of the delivery tubes, as well as a
ry trough, whigh encloses
K, is inserted a bell-ja g, 2),
seryng-for the
itging the gad to the action of liquid
receiver 8s of such a length that
of the tr‘ugh the de-
¢ stopcock, The stand
one for holding the bell-jar, the
olge, whiclk can be rais#i
de of filling is ag follows ;-
closed, mercury 8 poured
aratus is then invected and the nt_uf- )
this way air is driven out of phe <
‘the bulb N* after ‘which the whole is
ntacthe proper position once more ; and the

g
s
two uprights,

he m

oy
s

Wy "
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trom bne . aﬁd I‘ll Mom at the opening | Amongst otlurmtnel which G-r u.ln'hctnmhu
& of the tube K, . secured during the pst year, there to be noted that for a
L % 7 The calibration of the eudiometer may be effected new raflway, for which the whigle of the grmafft way and
4 filling with Tm:r to tho}:}we:;emlrlg and gnrcmg rolling stock has been supplied- from Germa®, Tn the
; the water out slow, rai obe, and mea- Spanish arsen - i
suring she vnlumeyufby ater gxpellfd which corre- - I+ and shipyards, it i stated, The two well

- A known manufactories of machine tools of tz ®have ]
to an obse rise iff the height of the ; ; A . o A e
+ Het® Sokoloff findy that the calibration in entirely superseded English makers, German and steel 4 : o it
W:?; gives as exact results as the usual method | Wire, Solingen cutlery, Aachen necdles, and®the  better THE LIVERPOOL AND MANCHKSTER CANAL.

of calibrating with mercury, descriptions of small iron and steel ware of Remscheid are The practicability of* constructing a tidal water way for

) ¢ To cn'rylo;ﬁt an analysgtl;le ltfrough ilhﬁlbl:’d wi;jh rmnzh a8 largely as ﬂ:r We llm'l:l'ﬂj's hel:- Ilhhacl Jocean gaingm:u between Liverpool and hester

a5 rurcmy tll it stands about half an inch above the ‘nglish manufacturers have very much mneglecte considered meeting | week at the residence
_ g of the delivery tube, then the bell-jar con- Spanish market, and the above report—which, it must not | | i o

: ; damso Towers, Didsbury, It was
o taining (fe gas is brought to the trough, pressed | pe Aorgotten, is official and perfectly tr@tworthw—-proves o by ; "

: tated at dae meeting that thee were no- diffi
s and sufficient mercury run out of the trough fon to be {nue, - 5 el
to allow® the point of the glhrery!ubc tobe ssens f o to be e ’ culties o overcome in m“? the proposed witer.
« The globe is next” lowered, the stop-cock A SUBMARINE DETECTOR, way. There was an enorinous depth of water outside Liver-
S . Opened, and the gas thus drawn over into the A pew instrument, promises to be of great valus in | POol, except at the bar, which constituted a serious interrup-
. “dimmt;&f meal.dd the ?nrﬁury Iin whic;‘:, and searching for wrpfd‘?‘::d in other submarine work, has | tioD to the mﬂgati;n of the Mersey, g::.wﬁn _
the globe being made to co ncide, that in the two : “aptai " § walterway were made, it was probable
fi ...grlionl of the delivery-tube will balance each other, | beem o by Co McEvoy, of No. 18, Adam Street,

: R sCo Id remove the bar which would be a great advan-
) Adelphi, a gevtleman well known in connection with B o y

and 1h1;::m::&ft e g;:i:. :: tl::l:1 m:;i;cz?attll;;ntuft‘;: torpedoes and  submirive en gincering. The detector has ;’uge :;: Liverpoal, :::'el wi::-l thhg,ztmthnght,pﬂ?
Tence of pressure. After me uzremcnt the globe | forits object the discovery of metallic bodies in the water, ; “: :‘ but ;ty:m ey t'"m if o 'lt:hvbe

H i raised, the gas being thus forcd over b e theteby facilitating their recovery when desired, Thy | chester; i ot e 20 believed that, if the canal was
e o ; @ success, it must be made free from any interruplions—so
beN jar into which, the proper reagent is introduced | apparatus consists of a small mahogany box, in which there h P to Manchester, whatever

eautiously opening the stopcock, Afterabsorption, | are a pair of coils or bobbins, a vigrator similar to that | free that a steamer could come ’

the gas is again drawn over into the eudiometer in employed in eleetric bells for making and breaking contact, | the condition of the tide, and RO away at any. time, night

g the sam®manner as described above, gnd its volume | 104 a tele hone. To the box is attached a given longth of | O day. To effect this, a depth of 22 feet would be ;
g ! measured.  During an explosion the stopcock, M, is | govible calble with four conducting wires i‘: it ‘,ﬁ the | compared with the 26 !'Ec: of the 51;? gml. :(I:h;lbomv:
| 1 ope'ni.h d.,trlll: agparatus ;v'illt lhcr‘;fsuula}z'n the other end of this cable is fixed a flat wooden case, in | Views were supported by Mr, H. H. llh‘»:m.i sien: hy
y thout danger okebreakage, ter the ex- which there are two coils. This wooden case is weighted | author of the scheme, who went some length into its details ;
} sioh thie gas may be rapidly cooled down by moving : " and Mr. George Hicks gave statistics to show that it would
o stirrér up and down 4 fesd fimcs #0 that it may readily sink when placed in the water, There i Bactth o
E® 9\ serios of analyses of air showed the author that | are also terminals on the box for attaching battery wires, | be afinancial su W never heardl of aay new

-

l n minutes sufficed for one analysis, The following | and an arrangement for putting on and cutting off the | taking that was not pronounced a mine of wealth by its

| '?I-l le is dven by Herr Sokoloff of the analysis of ﬁ current.  There are two complete cirevits through the box, | Promoters; but in this case, although estimates for 8 of

: mixtiro of CO and Ce) , cable, and'wooden case: one primary and the other | this nature are generally below the actual cost, we

s 1% Byabsorption of the carbonic acid by means of secondary, The Bhttery, vibrator —one coil in the box and | thata fair dividend may be expected upon the outlay, $t
caustic’potash, one coil in the wooden case—are in the primary circuit. | My Tate, the proposal deserves serious consideration,

2% By absorption of the carbonic oxide by. means When the battery is on, the coils in the box are adjusted yo | €specially from the point of view of the immensc advantages
of a solution o cuprous chloride, Cuy Cl.,

Veh, f . s ik that little or no noise from the muke and break action of the | it would offer o Manchester.
Hoti s n l'l(l:l;'. OBAas used = 238 c.c.; after a 30TD= 1 vibrator is heard in the telephone.  When so adjusted, the A NEW DIRECT PROCESS,
",' I'G' Sl instrument iy ready for woik, and if the wooden case is then A new process has Deen patented by Mr, J. C, Brom-
AR Swe 10100 voluthes CO = gorp ; ¥ . P : :
. v O == : 2! 4llic body, N%e 18 heard in the cld, of Brighton, for ma ng iron an rect from the
COs == 500 brought near a Tnel_.nllt" body ulaut‘! nodse s heard in (k field, of Brigl f king d steel di f th

b 9 " O ey telephone, thus u.:!llcaflrl.g the pmmmi:y :uul_ locality of ore, and which, we are assured, has been spoken favourably

y> . .“--"". "8 100'0 such body, The principle on whl‘ch this invention is con. of by no less an authority than Sir Henry Bessemer, Besides
-+ Vo]mﬂﬂ Brgﬂﬂ used == 3{)'4 c.c.; alter ;ll}_",[_"‘l). stracted js that of the ilﬂdllthoﬂ balance of Professor the main feature of the direct transition from the ore to a

tion s 1 3'25 o.c, Hughes. In this case the application of the principle to the | pioh class of metal, either iron or steel, the sub-

. g :

- , €% In 100 volumes (;0 == 40°K2 uses referred to has been worked out in o very practical notably the furnace gases, are, by this process, Land
Bl CO: = 50118 manner, and the apparatus, which we have seen  in o | utilised.  Mr. Bromfield grinds to powder coal or coal dust
r‘. pihan ] X ¢ ‘I"'"—-— tion, cannot fail to be of importance in discovering and and fron ore or * blye billy,” in proportions varying in the

e * 100'00 2

locating the position of torpedoes, submarine eleetric cables, | pagure of the materials ; and, when mach silica is present
L lost anchors, chaing, sunken vessels, treasures, &e, and in | jy the o he adds alumina with or without calcium oxide

d into trough ags at first, the bell : st y y ; d g ’ kb . b
.:ml thé sty t'mi-‘l: ﬁlwncd. wht:tlf_ 1hoprl?:||::i:} tssisting the operations of divers, ' or carbonate of lime. At the same time he extracts a
o thefumng and may be dfawn off by means DOVRR HARBOUR, mucilage by hydraulic pressure from seaweed steamed in

pets and replaced by a fresh solution, . . AR ‘ iR closesjacketed boiler, The powder and mucilage dre
ough they might add to the complexity of the Itis proposed to make A considerablelsddition 1o the internately mixed with Portland cement, carbonate of lime,
ratus above described two additiens may be | @rea of Dover harbour, which is at presenl not very roomy,

W su t The first is a stopcduk near whe bottom | and liable to beirg silted up.  “I'he bill which the Bover m:g::ijeb:;ct‘]::m;i:l-mn::dfﬁi:u z‘:‘::::‘? rm! odz ;:::
dwﬂl' ry trough for thedbtirpose of lowering the | Harbour Board are endeavouring to  obtain during the - ¢ 5
. # g s A © 4 bricks by a powerful press. When dry, the bricks are coked
la!ll of the merkaty®; the second is the attachment present sessioncol Parliament for (he construction of a in a retort, whereby their sulphur- and T e
F=vof a wertical tube pen above) to the horizantal part | degihsea harbour at Dover is ve comprehensive in its driven off. The “}; Py llfruu 8 ) l; ﬁulicl Ill.li‘lll.
. of the tuth N, is should begbrought close to the character, and Practically gims as ?.;rrying out the scheme o et i & Y

iometer tube, and 18 for the purpose of enabling reported upon and approved by a iamentary committee and selised, oither for maiutaining the comba m
Rﬁ X :

s ¥ remw-:.{i'l‘:&reggc} from the bell-jar, mercury

experimemtor to bring the lovel of the mercury in : ha A . illuminating purposes, in which case the by.produe:
pl and the eudometer more accurately to the some six years ago, The Admi ty Pier will form the

. Iso tumned to account,  After coking, the bricks are
same height * qremern arm_of the harbour, and, agording to the plans, ;c:othc smelting furnace, and, as ﬂfl cliimed, produce a
' - it is intended to lengthen this by extending it eastwards for high class .of motal fmn; whi::la practically the whole of the
a distance of §50 feet. The eastward limit of th¥ harbour y . :
will ks formed by a pier or breakwater runoing ot from phosphorus aud other injurlouulemm:of.the taw matetials

..
QOOASIONAL NOTES. under the cliffs beyond el castle to a distance extending in | Ve been expelled, -
- ——

_ a muth!urﬂ ﬂimliun forabout 1000 feet, the space between | o e
it . 2P ING PROBLEM, the two fers being thus about n mile, Both these pier ; X
. ‘mericunm:::‘:fnm ttd::lt :;I:' d:"}' Cr— 4 will converge slightly, and between them, marking off the * THE SQCIETY OF ENGINEERS.

K tiat the !-'-emlee‘;hvul Committee has introduced e‘g“bhmi“ 3 themlnlrbo!u, ‘willh-be a large breakwater, ON Wednesday dast, July s, the members and associatos
Al i g o e | 0 b cmioion o e o

: from 4300 to Gooo tons, one steel ram of “2000 tons, %"‘

of the Society of neers made the first of their
e aoat m':!sl.ngﬂ!unu, and four torpedo-boats, He | Darbour, and estend in a southerly direction for about

Pty

vacation visits for the Resent year.  The place visited was
Besr hven by (e S e, Ademinier T Py
g ieai . n given by the $ the Admi a mem
®adds o “ The bill provides that the steel shall be American, | '2%0 Itetgamnllmung_in A sduth-westerly "”"‘"P“ for and their r:i:iuin. to the number of mm'yth.nn a h
am that half the vessels shall bepuiltan private yards.  Tf fhout 2160 fect to within 6oo fect of the western arm, were pwn by spocial steamer.  Amongst the company
o Mg " private yards. vision is therelore made for two outlets of Goo and 8oo were Mr. Jabez Church, president ; Messrs,
. Our ogn correspondent is correct, it appears to us that )

C. Horsley,
ot { ill J * v, ] i ] ;
Small dim::ulg' will arise in carrying out (he provisions of ;:;Im::v :i ::;hm;: ?}:c::::e;hr el?l‘:c:‘;i;“:lz‘: hle ?.:m::f:' nz ‘c?\". %.t‘tll(ll;-r: llt\':el.nl:el::qof Rtlﬁf mn:
this bill,  There are in all fifteen vessels to be built, so thit Jooked’ 1 t{‘ fortificats ¢ yh i b d hh Mr. A, Williams, honorary sccretary and  treasurer ;
 the govérmment and the private builders will have to‘con. :’h‘:r nouc '1{1 fl di?r 'I“‘ . od‘ T 8 ::! ""r ¢ | and M. B, Reed, secnzl.n?'. , On landing the visitors
piuctoleven and a hall etch!  We shouls like to know sl p h"’"',‘t;“""‘“‘ '_'["“ P"’;’ ed e ‘:“ were, at -:ihf}. request of Adm ralb S;lem‘.& ent Watson,
-"‘M thifGs. £ to be done. - Will some of the parties go | A0chorage of vessels of the mercantile manne and the | conduct rough the works by Mr. . A, ays, the
# i “Rdyal Navy has, of course, long been required; but it js superintendent civil engineer, and Mr, Penny. U
Pm ':lht “;Itw d.‘?:'m;;“'h'p’l m‘;‘u.h t::.e & ave;nm;nl not too much to say thatethe enlargement of Dover har. | first ""PM“‘::':MM& built the armour-plated
_ . ang all a vessel and o » . arspite, 3t t long, 01 et 10 e
privatedfirm the other half, each half being fitted with hq::_r. which l"":;"“lmh“ I:uke;l down upon. by foreign {I‘i:l Of ;‘m-tsom displacoment, four 18
7. bulkhead, and the two ves being floated out angl united in mod? ula p$ Ouly secondary importance, will tend to | guns en barbette, six ’h'h?h-h}im , “
, Soe.afteElaunching ? . We will leave our_cleger cousins 1q | MOdify that view, | i e oes.  This vesels o R lagies,
- this gt ; but inasmuch as o cofth ahd horses can ‘¢ AMERICAN RA®TwAY COMPETITION, Calypso, u single-soxew corvette of 276¢ wu,lnd yin
--tltmbodﬂrl. through an Act of Parliament, we doubt The remarkable effects of too much competition are well six-inch guns. She was commenced last year, Th
oderate diaénsions can pe syjled or steamed | iluStrated in an official report on the war of taiffs smong” U-'Of. ich is vessel in the yard, was laid
- " the American raflwaye, which, our readers will remember, | down is

debrua ﬁﬁgﬁ‘“* 1 of the
n , & e latest
m;# I:er qmt;lu.r hﬁam

i Lhe

) 3 . one-
OERMAN TRADN Watht saly, Sospstighpetbisnr waroenn i e i :ﬁ;mml: s 328 feet
' It appearsfroma consular report published in the Dewtsese Rt ' “‘MI west, #lcording 1o the lm iy _
+ Havdetsarchio thet. the edogot Germany witlt Spuin 1 reduced to abowt one-fourth the ustey e, feh /
_ Sonciderably on the inerease, “The growth of imperts. of Ao greatly lowered, though nat 1o kG, X Teighls were
» G manufactures nfhpnlmltleeﬁmoslnlaw y el fd S Pompinine

- s nbteworthy. German makeys now ly about elgh?— f:::m"g"“m ‘T""‘m“"l;'“ New Y"':'_ :l:
® ténths of the requirements of that eountEyut steek rails, | :mma.&m me'ﬁm- ;
ﬂnn:,ulu. hoo:noummb“meuugto!:b &c.l _ LIPS, ey ’ 4
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feet lon umm, 22 feet
: The

Conspance is somewhat ter in form and
but carries the same numhrng?inrpedocs‘ She
up with all speed. The Congueror, next
on to completion, She is partly Iml--

carry 24 to y & couple

of bntler“cl.l . Alongside
pship, under refitment. Having
through the workshops, the
train to the ex-

tension works, where three new basins have been constructed

. of the

® of 30 inches, and are arcan

labour, each ::;:ln representing an area of 34 acres,

convict
- Fhe new works are for (¢ departments of factory, re-
 and fitting out, and have been fully described by us

a previous visit of the society,

-

" MARBLE QUARRYING MACHINERY.

U OME time ago a Greek company (La Cie. Hellenique
des Marbres de Paros) purchased the rights’ of ?'hc
celebrated marble quarries of Paros, which provided the
sculptors of ancient Greece with the blocks which they
chiselled into such exquisite forms, To facilitate the despatch
stone when quarried, a line of railway has been laid
from the pit to the shore, a distance of nearly seven miles,
and the ompaﬁy have E:mhued through thefr London re-
Presentatives, Messrs, Stopes and Co., of 244, South-
wark Street, a steamer. This vessel has since brought over
a cargo of statuary and building marbles, and Messrs,
Stopes and Co. are now sending her back with an important
consignment of machinery to be fixed at Paros. This con-
sists of a complete set of air-compressors and rock drills for
thirty-six drills,  The air. compressor and engine arc
designed and made by Messrs, R. Schram and Co., and
bave been illustated in TRON. The air-compressor and
steamscylinders arc both 22 inches diameter, havi g a stroke
ed side side on a single
massive bedplate, With a view to economise fuel the steam
inder is fitted with an expansive cut-off valve, so arranged
that steam can be regulated at all times. A r12-inch con-
denser is immediately behind, and in a Jine with the
steam-cylinder working from the same piston rod. The air
ceylinder is enclosed in a cast-iron water tavk, and is fitted
Wwith Schram's patent inlet and outlet valves, The en gine
is entirely self. contained, and is of the most substantial
construction, all the working parts having large bearing
surfaces, the cost of fixing being carefully considered, Twe
sets of drills  are being sent out, after engthened careful
tals by Messrs, Stopes in this country, and the two
:m:-nakeu. Schram and Hathorn, will now have the
their drills tested by actual work side by side. All
the drills are arranged to be mounted on two kinds of tripod
stands, one for drilling vertical the other horizontal holes,
air-receivers for the storage of compressed air are four
in number, cach 4 feet in diameter and 12 feet long, and are
fitted with safety valves, &c. Theair is conveyed to these
receivers through 3.inch wrought-iron pipes, and will be
distributed to distances of in some cases over half a mile,
he revival of so famous an industry in Greece after a lapse
2000 years is creditable to the little kingdom of the
Hellenes, and it is gratif; ing to find that the demand for
this marble is a y sufficient in the East to ensure success
to the enterprise,

N

MANGANESE BRONZE. g

. l'l‘ is now some time since we first had to notice the intro-

bly
rn'gf.h and toughness of rolled and
&ec., is equal to that of mild ste:'lll.
~ manufactared in two qualities, one for

-duction of the manganese bronze and the white brass of

r. P. M, Parsons. These now well-known metals have
since then, by virtue of their own merits, found their way into
extensive use with engmeeﬁng and shipbuilding firms, So
t has become the demand for them that a campany,
aving offices at No. 8, Walbrook, London, has been formed

for the purpose of taking over the business and erecting
works, with I.dn:ﬁllonn! plant and machinery, so at
to extend the business and open out important branches of
it, have as yet remained undeveloped.  We®need ,
ham remind our readers that the manganese  bronze
(w! has aptly been termed the stéel of the bronze alloys)
me raordinary strengtl, together with toughness,
y durability and freedom from corrosion, It can be
made into castings of all kinds, can be forged, stamped,
pressed and rolled into rods, plate® sheets and sheathing,
as well as worked cold and ‘drawn into tubes and wire,
Manganese bronze has been subjected to riumerous tests in
order to ascertain its transverse and tensile strength,
tuuﬂme:h and other qualities, under the direction of
the Admiralty, and at the Royal Arsenal, Woolwich,

zwwelém uth several private ﬁl‘l:ls, m::’nd th; results
e stren tou f
cast bars is double that of the bestgtgun metal, ga:s“ cn:-

while the tensile
orged bars, plates,
The white brass is
small solid bearimgs
large bearings,

wrought ironf

E

and the other for

- Xt ®in use in a number of the largest steamships afloat, and
“in kinds of engines, machines, railway agrtiages, &c.,

and has- ' i -
g e o B
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THE MECHANICAL VENTILATIQN OF
€5 MINES. . '
. meeting of the session in co
the Mt Geelogical Society, held g; WWipon
was devoted to sub-
oth ﬁm:“eﬁ
o
" 0,

P = Rover,
. carryine (hurteen six. |
ﬁ_ several ook, and balfa dozen Yorpe-

the
the

t Continent,
beene more
others, It

were quite as

running at an

trifugal fans t

of the fan,

he had p
they gave the
" Guibals
Waddles

Schicle

large volumes

Guibals
Waddles
Schiele

This shg
similar con
Waddle wo

efficient, In

be ¢’ ap|
thought the

economical t

the labour m
every branch

first to reap
advantage

improve

in some cases

natural
ng te know
leithgoiltheh

put up
wiis there
relative merits of this class of
any fair means of comparison obtainable with
ments as to the useful effectsa ts, he
attention to one or two other

depended upon the ventil
a fan could produce, the question as to which
was able to produge the

that* under some conditio
furmnace ventilation,
st certain depths furna

Association was hel

r. David Greig, Leeds,
mittee of management,
tulated the members
though slow in many d

sinF, and it was hoped
s0 far, however, as the

;I‘HE annual meeting

begameless eager, the
not be satisfac
department of the

R "-ol‘ ;
Sousiaced, ‘oa \he rosmt o
mechanioml wa# y llr-hr to furnace ventilation, zn
ow at ifsue

] 1]
mv sys'ems of mechanical ventilators, These m
divided Into two classes
addle,ghe Guibal, and the
fugal ventilatorss;
machines which
The latter class, however, in
suited for the enormous volumes
Aattthe present day

and the

#ully

y speed.  Since

v by's
e 44778
3454

Taking this as a fair basis for calculation, they could find
out approximately what each of the three |
do at the same or different speeds, and ta
minute of pcripher’r speed as
workingspeed of fa

of air,

Water-guage.
6:01 inches
4’50
3’53 w

ed that if the fans were all working under

ioms and at the

give 166 per cent
cgnt.. less air than the Guiba!, or putting it in another
they found that to produce the
Waddle wguld have tg run at
Schiele at 36" per cent.
so that whateyer the re
calculations, they
with regard to the

the co

ed than it

time had yet

were known as varying capacity ventilators,

for the ventilation of coal mluell;I
few comparatively were at work in this country, w 1
where all types of mechanical ventilators’ had
tried than here, the centrifugal fan
ractically to the exclusion of all
ore only necessary to consider the

rtant as the question of the pgreentage of
steam utilised. “The work of a fan
duce a ventilating cyerent in the mine, anc
culate what ventilating Erensure could be produced by a fan

ating pressure or water-gauge that

reatest water.gauge was one of
great importance, as it might be said that the fan which at a
certain speed could produce the greatest water.
the most efficient ventilator,
this class of ventilator, they might consider that in all cen.
he air travelled the fan at the speed at which
the tips of the fan were travelling.
the work which was stored up in the
nearly all lost, and if they could utilise m{:ﬂ‘ this stored up
worlk by lessening the vélocity of the air be

it into the atmosphere, they would increase the useful effect
I “all this stored up work could be utilised,
and the fan caused no friction
it, they would arrive at what
In order to get at a fair average of results, he b
out the percentage of efficiency in this respect of some six
Guibals, three Waddles and five Schieles, o
irticulars, and averaging the resalts he found that
following comparison :—

ns of such dimensions as would pass
they found that at this same speed they
would give the following results ; —

hough he was
had been before, he scarcely

ns it was altopether siherior to
Mr.oCotlson replied that no doubt
ce ventilation was
n mechanical ventilation,
to be considered was the question of safety,

he said, had become
y and efliciency, that

was the relative ltlperk'nilf' ;:
ght
: the first consisting ot the
Sclnele, which were contri- |
second consisting of those
his opinion, were not at all
of air which were required
and very
Ist on the

In the absence of
Eruent experi-

ad turned his
» Which, in his opinion,

ventilator,

was, rrlmnn'ly, to pro-

they could ecal.
the quantity of air in & mine
type of fan

auge was
As a basis on which to test

In open running fans
air wren travelling was

fore discharging
through

roduce,
worked

to the air in pauiln‘fg
a perfect fan con

whose working

l of efficiency with regard
to water=guage
J produced,

zpel of fans would
ing gooo feat per
being about the limit of safe

Alr per minute.
200,000 cubig feet,
1£6,780
146,160

"

same speed of periphery, the
» and the Schiele 26°g per
drm,

sanfe amount of air the
20 per cent. and the

grleater speed than the Guibal, |
sult
might say that as a matterof eMciency
speed of thesfan the Guibal wig the most
rse of a liscussion on the paper, Mr.
Wm, Bryham, a weN-known mining engincer in the Wigan
district, said that alt
the time was_comtg when mecha

as to the useful effect

pared to admit that
cal ventilation would

come when it could be said

und to be more
nbther point
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THE IRON TRADES EMPLOVERS
ASSOCIATION,

of the Tron Trades' Employers
d on J

in

upon
would

where skilled

engineering and iron trades, the workmen
i dt:;:e Iml!:]eﬁtiJ long }:efore any corresponding
2 n felt employers ; for though it was
frankly admitted that m'deny e e b e

was nevertheless n

to the extent desifable, and that until competition

ory, At the
had

n ecl.od
itervention of w'dﬂefl‘t?'unn]ll"tht kind,
secretary had been FM“ e to collect the fullest

in preserti
epartments, seemed to be

improvement in trade had
arket, thc.comT:ttcc had to remark that in

engineering trades had returned to, and
advanced upon, the rates in f

the period of activity preceding the d ions in 1878.q,
Thiathmwn Dcl.n.u ?I:Eml;llm ?nn:hek;n;do?n
in advances hndyn been givenaby em loyers

c::s_equemgof w]:::d aitzlty, and l’: was

ot

29, at

:-h e general come

ng their t, congra-

revival of mtl:::lz;, whﬁ.

progres- |

be lasting in every disirict, In
inflmended

une Huddersfield,
the chai J

the

bour was requisite in the

ad been the

been

atly increased, it
0 state tﬂ: " !

prices ‘did not

resulls to employesy could
present time wages in every

force during

-

‘time in

them,. The pnuﬂno:nt imprtance of piecewark, in ever
department whete it could be introduced, had been kep
constantly before the membews, and it was maling way i
the mnw{ « It was known that the leaders of some trade
unions in the enginee#ingeand iron industries were increasing
in their efforts to prevent its extonsion, and evensto limit it
application in shops where it %d long been in operation,
but where it had onge been fairly established it remaines
unshaken. The matter of the gréatest interest during®hi
year had been the experiment made by the membegs it
regard to the establishment of & system, of mutual insurance
against claims for personal injuries made upon em loyers
their workmen under the Employers’ Lingi.l[ty ch. 18
The results of this experiment had so far a'!ndanlly con:
firmed the steps taken by (he promoters of t tem as ay
integral part of the work of the association, .E"y elain
made upon the ®mmittee had been met wit possible
dispatch, and the entire amount expended upon claims made
for compensation had not exceeded twelve per cent. of the
gross sum received as premiums, so that a large amount
would be tarried over to a eredit balance for lﬁ: ensuing
year. The result was, do doubt, due mainly to the ecems-
mical administration of the fund, as both the legal expendts
and the cost of managemegd had bgen very moderate indeed.
The ~fioal statement a8 to eincome anel  expa@diture
in the insurancg section could mot be made public
etill after the ®nd” of July, when all the membeg who
had insured would be called togethey to hear the treagurer's
report, with the statement of the committee, and to con-
sider whether, at a not very remote date, it might not be
possible, under some modified form of sulMeription, to
merge into ofle, the general and the insurance funds to make
one payment cover the privileges of membaship, and the
insurance against claims fog eonfbensatioff urdewgthc dct as
it now stood. In any » 1t was satisfactory. to know that
the investigation into tg question of risks in' the engineer-
ing and iron trades, and #he classified ratio of such risies
which was undertaken and cognpleted about two year® 4
by order of the general committee of management of whe
association, had led to conclusions which Mad beep shown
to be sound, and by establishingga very moderate®scale of
preminms to cover such risl, {
members and all employers in’ the engineering trades of the
country from a large annual contribution, which it was once
feared would have to be paid, and would have become an
additional and a serious tax upon industrial enterprises.  The
committee had organi®d an active npjpusition to the pro-
posed amendment of the Employers -ebility Act; which
1ad in view the making il!ega, any martial codtracting o®
of the provisions of the act, and which would® thus destro
all freedom of contract between employers d‘mpl'oyaly.
Communications with regard to o#le Iﬁér‘ud.ﬂ'}n
been opered up with Sir Joseph Pease,®and the
tary had been instructed “to act upon any sug
he might give, by which to strengthers hi
against  this objectionable Bill %hen it was gain
before the House of Commons, { cmmlnslion. the
committee urged upon merHi®e en svery district the
duty of taking stef®s for wideitimg thé area of the associas
tion. TIn view of the position takenfhy traths unionmts all
over the world, it was elear that the orgfisation ol 5
for defenc nd mutual support ag,each year growing more
necessary.  The'past year had boen tneeol mw%a quiet]
but it would be contrary to all experience t t such

A
stion

ope

vicis§tudes of trade and the changing condition *of the
labour qestion, cyed by immigration,
for labour in special hlh#lricn, sueli for instan
now h«;ing on in the iroi T
time become u source of disturbanse, an m

tion to know that employers who were meg (
association could atence call to their aid an organisatign
which had branches all over the kingdom, an
be made useful whenever and wherein it ®@vas required, S The
President having delivered an suddress, reviewi
topics which had occupied th
during the
Was Seconc
agreed to.

adtention of the societ
fear, moved the adoption of the report, whic
ed by Mr. J. Robinson, of Manchester, and

the society should be held in Keighley, Yorkgere, and: Mr,
David Greig was re-elected president for the ensuing year.
In addition to the ordinary business a resolutin w. s,
recommending the ﬁ:llelul management ¢omnMiteq to
revise the rales of subscription with the vie® toswidening
the basis of the association, and this closéd the wceq;
Ings. . .

-
v - L]

-
* EASTBOURNE KXHI§tTION OF FINE ARTS, SANMARY

Lasrbourne, in which to carry

on a saries of -annual emldbi-
tions, varied in character,

scope, and obffct, as a permsment
or its objec® the diffusion of knowledge of a hmical an
scientific character, and known as ** The Eutlpume AT,
Science, and Sanitary Association.” o :
Exummrion o Lirk-saviNa Ap ANCES, =’
exhibition of mgans and appliances for the prot&tion ana
preservation of hitnan life, wh®h is now being held at the
Alexandra Palace, was officially opened on Saturday last,
Varioug railway companies ha
ment of railway safety appliances. To a sectism devoted to
’alprraumﬂom:ﬁne emergencies. the Bobd of Trade ang
nity House contribute, together with the Royal National
Lifeboat Institution, the Rqyal Humane Smrxi::], the Ship-
wrecbed&rin.’s Society and the Marine Life Protection
Associatiffn, The amBufinces and apgliances of the War
Office and Sét John's Ambulance Augialinn are shown in
the &E‘ury and surgical department. The means of ex-
tinguishing fire are shown by

which m? be taken agatust the loss
illustrated in a wginjng sectlon, to which the®Royal Sch
'ofmﬂnnu.t:luocn butcd;':?d undcli._the h’e.ldh i"en -
neering and miscellaneays safety app ances "' th s room
far no.end oY articles gelaiming :’; serve wmen}:ger’rpon e
uman_

issue, %
-“l-. : . 4

e association had saved its

[Quietness would continue without & me int Tuption The

*ould thus

titution, to which shall be attached an assocj tion, having

contributed to the departs,

with the pretection and preservation life. .
mﬁn np:i:ll notice ofptho qehibition in s a:rly )

ds,

and. thg slden callg
i ce ag the one

shipbiuddiog ade, might at ang

tisfues

r-..
M chic

The usual votes of thanks were®shen paséd,
after which iy was resolved that the negt annual meeting of

APPLIANCES, &C.~It is intended to erect a gructure ate

the Fire Brigades' Associa ®
tion and by the Metrogolilgif Iire, Brigade. . Pre®uutions
of life in mining dve

-%i

ol

v).f:.
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R READING.
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A
: |
E; r.‘s".lur-hl}' =the  fer y fourth  annual
‘A gabow olfethe Reyal Ageicultual S weity of England
19 ence by i udmission of the public to the imples
L MHIIMM, und qu the folloying L[umlaly the whole
« » show gv[l firown open,  The show-ground s cons
& el y sltuled on the Londow Road, and is bowsded on
#he nosthaeast by the South-Eastern R vilway, _In the an:
N mexed Qyraving we give a plan of rw-rli'(;w-uml from
"which the general arrangement ol exhibits will he seen,
L "The avea Wf(hﬁiiwwh:l in excess of that of the,
b,-w*!. iby last yelr, and the number of exhibitors is

Ihnmller.' In fact, the entries ingall departments are in

ofgthe last fow vears, 13,017 feet run of shedding
iﬁ% n takef by 148 exhibjtors, who will oceupy 391
¥
“alivited i the three

N the following statement we pive the space
~ yard at Caplisle, Derby, and Readiog respectively, from

etal divisions of the implement

1o modify the nL!pamlu! that the system of harvesting in

during the present week at Reading near th Whitley
Manor Farm, where 07 acres of meadow grass were reserved
for the trials, besides several neres of rye-grass,  Most of
the inventions under trisl are based upon the Neilson system,
which wea recently Cescribed in connection with the Bath
Show.  The general view of the matter is that the Neilson
system, pure and simple, 1 too expensive for general adop-
tion, and the aim of the various inventors and adapters is so

the stack may be cariied out cheaply, . Thef Bgricultura!
Aaud Hortieahureal Asiociation make (wo eatdes, nne being
a portable and the other « fixed system of diying in the
stack. These systems are based upon Neilson's inventitn,
the improyements effected having been patented by Mr, K.
Q. Greening and Mr. Barker, whose objczt has been to
produce a system dapable of being adopted by agriculturists,
whetker farming on a large or smalk seale. In the fan all
straps and pearly'all spur jgheels aré dispensed with, thus
enabling the whole to be tugged by a single shaft carrying
one large driving wheel, h{ which the fan is rotated at «
very lngh velocity by small friction pulleys, The driving
wheel itsell revolves at a vcrs rapid ratg, being impelled \l:ly
a modification of the sunsand-planct motiongand the resuit

Which the grsdual increase will be secn : — of the combination is to obtain for the small fan a locity
bl diaen e equal 'ﬁ between 2000 and 3000 revolutions per minuse,
e e B l' _'_'."T“;"d =l .ili: 'i e handles have _}u 1o, be turned at lhied::lle Oif hso
i f Shedding, | Catlis's, | Derhy, oading, revolutions per minute.  The “system is prov wit
. Detcripriofef Shedding 4o, o] 159 lhermuht:uer tn;ns;l wilhl }he poinén llwln.-n'.‘ na; Id
[ e oy ——" ___——l-—-_:.‘—-i._- must  be or hay and for corn-drying res vely,
* opinkl h':.lhi | ,:";3’_.; ‘f?;(‘, ‘and especially where danger of fire threatens, m lixed g
SMac Baiotion & gobo 1" 3108 2,289 “| systam is sunilar to she portable one, except that the
A wl 1,080 1e1l oz ] fan is smaller. The Royal  Agricultural Society ~
&«ﬂ Ty 1 o el LA el ) Wi are élves  the cxhibitors of Mr, Neilson's
0 el 2,581 'l 12,731 1301 fan.  Messis. R A Lister and Co., of Dursley,
e pis direpirrmet A BT L e thefr mmar exhaust far:,hwhich is also on the
m&’: of stands e i 39t Elollm Fu lI‘drivhn;;n ::t?t ‘::ar:u .::‘lir t;’l" mmm?r' ::tnlr!
e ’,ﬂ & | V4 & Y k :
D vt s e et LS PSS 4 S e P +I'ne fan is composed wholly of iron, is mounted on
[ ‘ ’ X 4 . lour wheels and cay be easily drawn about. Mr. James
m(.“&‘hlr ‘g:‘"““h:' "'I". the “'::i'k' }'"‘“‘T"i".'i"'ﬂ g:"" Loultas, of Spi-tlegate, Gnnrh-m,. is also one of um" com-
 whiee, :"',"' 'R ""_"fs“" ’""“:; Wi l’h““‘i“ re, lenbool ' betitars, with his apparasas for 41-{mg in the stack, It is
i : ‘w"‘r Arrey vaaey, Ay iltshire,  As vtal mounted on travelling wheels, and has shafts suitable for
, las Week, the Offered this year aft; for (class'1) moving from stack to s ack, The system consists of a
A thlicieat and econamical APgRTatis (o excavating .| 1, yerfiul exhaust fan driven ata high rate.of speed by steam,
e w m“ %) Ahe best. cream separator driven by gear, or hand-power.  Mr. W, A, Gibb's hay-dying
L

p i and (olass 3; ‘thesbest cream separator

tr'-’n-l.m horse p:}‘-!n:- - ﬂahp‘n the
d medalis offered.  Maney of the values
108, ave offered for fliss 4)
LR 0 be tested during six cqusecutive

d summer of 1883, (el :EE the
in conjunction with a (h
ast efficient and economi
h“m yy either
i of

3.m;§? 5 g

apparatus, which we recently desciibed, has been” entered
by Mr, \:’ W. Champion® the manarzu of the Reading
sewage farm, who has had it uuder trial for some time past.
Mr, (iibbs himsell has entered two. s'a tk-drying. fans, one
for hand and the other for steam power. The other com-
petitors are Mr, C. D, Philligs, J',%w ; Mr, Bamlett,
of Thivsk ; Messts, Ro Ca,, of

C, Kite and Co., of Charlton
whosg systems will be descri
trated by us next week, The trials of t
are of interest, a able amount
been brought to bear on the
coeam from the milk

3

Stani, Exumironrs, 7
74 Anglo-Anie rican Tin Stamping Co., Mition Sturport,
128 Atmospuer ic Churn Co., 119, New Bond Street, W,
195 Aveling and Porter, Rochester, :
200 and 342 Agricultural and Horticaltural Aes seiation,
. X A%r Strand, W.C,

151 Allan, J, D, and Sons, Dunkell, N, B. .
309 Ackerman, S, and Co,, 131, King's Road, Reading.
165 Alexanders and Loveridge, Lion Works, Leominster,

228 Agricultural and General Engineering Co., 2, Walg

brook, E.(,

221 Anlrew, J. E. H, and Co,, Stockport,

135 Alway, V i\l“d Sdns, 74, White Lion Serect, Penton -
ville, N, . A

137 Arnold, Miss May, Launcelanl Wood, Brookwood,
Surrey, g

106 Aylesbury Dairy C)., 31, St. Petersburg Place W,

143 Apgleby and Co,, Reuishaw Ironworks, Chesterfiel

162 an 1 Albion Tronworks Co,, Rugelsy,

38 Alkinnml and Philipson, 27, Pilgrim Street, Newcaste-
on-Tyne, .

293 Ashby, Thomas an] Sous, Aswell Tronworks, Louth, ~

77 Avery, W, and T., Digbeth, Bitmingham, 3

95 and 251 Bradford, T, and du., Crescent Tronwor'ds,
Salford, Manchester, e !

95 Bigg, Themas, Leicester House, Great Dover § rést,
Borough, § 12,

286 Barrows an | Stewart, Banbury.

205 Bamford, ‘H. and Sons, Leighton Tronworks, Uttox-
eter, . F

83 Baker, J.. Falcon Works, Wishach,

83 Bennett, Herbert 'George, Bracknell,

03 Bedford Ironworks Ce., Bedford, ;

141 and 379 Baker, Thos, and Son Compton, Beik .

35 Brown and May, Jorth Wilts ‘oundry, Devizes, -

106 Boby, Robt., St Andrew's Works, Bury 8 Fid.

wund's,
97 an 129 Bellamy, J., Byng Street, Millwall, 1.
270 Brace, A. K., 7, Cathedine Street, Strand, W.C, )
:nz Bristol Wagoiworks Co., Bristol, . VR
246 Builey, W. H. and Co., Albion Tron Works, 4alfind
Manchester, ’ : siraedi
169 Barhi‘sfe, 1hos. and Co., Union Foundyy, Melksham,
Its, o} N, )
85 Balderstone; Wm. Hy, Radeliffe-on: Trent, Notting-
am., vy e YY) .
172 Bird, Fredk., and Co., rt, Great Castle Street, Regent
o km w w L] fi ] + LIt A e N

§8 Buroey and Co., Millwall Docke, B~ 5
197 uaﬂ_wn, Chas. and Sons, St, n_mumrﬁm-, .

+ Bli ; Som, Rumsg T, 2o i i s
:5 s&%"ﬁ.am Sm.‘l:!emi ind B
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Al ildford. 367 Hellwsll, THW., 8 il Caebin, W
1 Ald,, 2 S 367 Helliwell, o 8 Victoria Chambers, Westminster
3 Ball, W..*::d’&on‘ , Kettering. o 7 W, ] ) ; '
1 ton and Shuttleworth, Lincoln, 292 H and Law, Heriotfield Works, Edinburgh,
90 Hy., Harlestone, Ni . lz}hlﬂlll, Henry, Stretford, Manchester,
12 Clay, Cbas., the Standard Works, Wakefield. . ., and Sons, Tivoli Works, Cheltenham,
144 Co and Morton, Ch ’ 202 Jack, Alexsnder, and Sons, Mayhole, N.B,
13 Croskill, W, and Sons, Beverley. 186 Johnston Harvester Co,, 1, Chiswell Street, E.C,

. 33 Cox, . , Reading.
3;% Cemdmgnhu-&:&e:[mllnchlﬂ, Bteindamm, 2,
H

amburg. ;
5 Q% George, and Co., Patent Wire Works, Wake-

140 Carson and Toone, Wiltshiro Foundry,
156-and 343 Coltrell and Co., Eddington 1
rford.
244 Clnlfz‘s Crank Co., Limited, Lincoln, -
230 Carbetl, 5., and Son, Park Street Works, Wellington,
Sal

rminster,
rks, Hun-

Cowley, J., and Son, Wedneshury Rnn!:l, Walsall,
3& Cool:y. j'nn'.. Lindum Plouf’h Works, Lincoln,
Carling, Gill and Carling, High Street, Guildford,
20b Carter, . Harrison, 82, Mark Lane, E.C.
281 Constantine, ‘Thos. J., 61, Fleet Street, E.C,
260 Cochran and Co., Birkenhead.
150 Clmk, R, A., Aigburth Vale, Liverpool,
113 and 245 Coultas, James, Grantham,
111 Cook, i).n\dd J., High Street, Reading. ;
87 Corbett, Thos., Perseverance Tronworks, Shrewsbury.
16:; and azéCm , jun., and Co., Meadow Hall Iron.

works, S d,
orcoran, h an, Mark Lane, E.C,
y g 83, Cromp, B¥ 5. ol Tromwoks; Glosmtér.
223 Cro Bros., Manchester. \ :
176 and 377 Comish, George, Bury St. Edmund's
124 Christy, Thos., and Co., 155, Fenchurch Street, E.C,
;Dgu Champion, W. W., Whitley Manor Farm, Reading.
273 Deacon, Simeon, Kennet Ironworks, Reading.
207 Dennis, W. F,, 101, Leodenhall Street, E.C,
#63 Dening and Co., Crimchard Works, Chard,
262 Dodman, Alfred, Highgate Fmdly.Q(}ng 5 1 ynn,
123 387 Dairy Supply Co., 28, Museum Street, Blooms-
bury.
1 Doufht and Bradley, East Dercham.
& Dou lonynnd Co., Lambeth. )
146 Davey, Sleep and Co., Excelsior Plough Works, St,
‘germans

Davies, enki.n. Englefield. Reading.
:i;‘i Dellin'.JPnllcr, and Co., Sallord, khnchesler.
333 Davis, Joseph, and Co., ¥itzroy Works, Keonington
Park Road, 5.E. "
44 Dento: Henry, St. Peter's Works, Wolverhampton,
¢5 Decauville, Mons, 7, Idol Lane, Great Tower Street,

158 and 375 Fast Yorkshire Cart and Wiaggon Company,
g«!trley. _ . o
218 Eddington, W. S, and Co., €o, Queen Victoria Street,

134 Eddin’gllc.m, Benjamin, 2, Duke Street; London
Bridge, B.E. .

~ 73 Fairbanks and Co., 108 Upper Thames Street, E.C,

2 Fispr, C 0., Stowmatket,
‘el 1-031'.:. J., and Co., Leeds.
36 Fuller, S, and A., Kingsmead Street, Bath.
277 Fawcett, T, C., Burmantofts Foundry, Leeds.
257 Foster, Wm. and Co., Wellington Foundiy, Leeds
304 Farrer, J. and Son, §2, Old Kent Road, S.E,
46 Follows and Bate, Dutton Street Works, Manchester,
47 Fussell, James, J, and ]. Frome, Somerset,
256 Gibbons and Robinson, Wantage.
2fly Gilkes, Gilbert and Co., Canal Iron Works, Jeendal.
64 Gower, A. W, and Son, Ilook Foundry, Winchficld,
Hants.
59 Gibbons, Hy., Kcnct_lronurnrks. Hquerl'nrd.
74 Gibbs, Wm, Alfd., Gillwell Park, Chingford.
196 Garrett, Richard, and Sons, Leiston Works, Suffolk,
205 Gadoer, W, Gloucester,
45 Gilbert, W. Shippon, Abingdon
37 Gold, Hy., R2, Long Acte, W.C.
50 Gower, A, W., and Son, Britannia Works, Market
Drayton,
127 Gee a;d Cao,. Glr:;;erlten .
25 Gold Bros,, Windsor, i f
:: Glover, W., and Sons, Eagle Works Warwick,
19¢ Handyside, Andrew, and Co,, Limited, Britannia Tron.
works, A
180 Hunt and Tawell, Earl's Colne, Halstead,
260 Huomphries, Fdward, Pershore.® ;
370 Humphreys, J. C., 32, Albert Gate, %f\'
23 Hant, 709. New Bond Street, W,
203 Hunter, Thes., Maybole, N.B,
385 Henson and Co., Brookside Irnu_wm ks, Derhy.
383 Hald, D., and Co., 24, Great Winchester Street, E.C,
125 Hathaway, Georpe, C ipgeplmu. i
177 and 376 Hill and Smith, mrl; Hill, Staffs,
248 Hayward, Tyler, and Co., 84, Upper Whitecross
Street, E.C : i
355 Hepburn and Gale, 239, Long Lane, Southwark, S.I,
" Haﬁswm. Comelius, Rudm_g Road, Basingstoke,
366 Hotley, M. E. and E., Toddington, Dunstable,
21 Hayes and Sons, Stamford, -
200 - minunﬁc“l;mlﬁ. Be;lgve z%lil:;.lkglfq@k. e
91 Harrison, McGregor, and Co,, ron s, Leigh,
Laneashire R

- .
161 Holyoak, L., and Sons, Cosley, Leicester,
268 Hindley, E. S., Bourton, Dorset, »
193 Holmes and : Place Works, Norwich,
272 Hall, Charles Edwurd, engineer, Sheffield. «

76 Hart, David, and Co., Wenlock Road,

276 - Co., Pheenix Works, Gr m,
70

3 Howa .
373 Farnworth, Balton.

453 Hormsby, ), Spitilegate Works,

ﬁmﬁﬁmﬁﬁmmu

i..tndSm (

E.

154 and 233 Jeftiey and Blackstone, Stamford,

35 King, Wm,, Leighton Buzzard,

49 *Kirkstall Forge Co., Kirkstall Forge, Leeds.
191
182 Kigg, W, & H,, Newmarket, Stroud, Gloucestershire,

55 Knapp, Leonard R,, Clanfield, Faringdon,

1 Kell, Meats, and Co., Gloucester.
184 Kite, Cﬁ' aml Co, 11, Charlton Street, Fuston Road,
N.W. °

64 King and Co,, 75, King's R, rading.

29 Kiddle, J. and J.'T., Donbead 8 Mary, Salisbury,
‘180 Kingsford Fairless and Co., ston- on-Thames,

93 Knight, E. M., 3, Victoria Street, Liverpoof,

199 Kearsley, Georgg, Ripon, A

79 Larksworthy, J.'L. and Co, Lowesmoor Tronworks,

Worcester.

12 Ll?d, Lawrence and Co., 33,
267 La ci.]: 8 H., and Co,, 116,

8 Loft, Thos,, Meopham, Gravesend.
181 Lankester and Co,, 228, Ur r Thames Street, B.C,
117 Lyon, Arshur, 32, Windmill Street, Finsbury, E.C,
384 Lovegrove Hy., High Street, Slough.
112 Langley, T., and Son, King Street, King's Lynn.
120 Llewellyn, George and Son, Haverfordwest.
86 Lloyd, Thos. nnﬁeSom. 327, Old Street, E.C.
148 Lawrence and Co., 22, St. Mary Axe, E.C,
31 Lister, R, A, and Co., Victoria Tronworks, Dursley.
371 Matthews, Jobn, Roval Pottery, Weston-super«Mare.
30 Marston, John, and Co., Bradford Street, Bimingiiam
34 Morgan and Co., 128, Long Acre, W,C,
240 Marshall, Sons, and Co., BritanniaeIronwerks, Gains-
horough,
386 Main, A, T. and Co., 108, Queen Victoria Street, E.C,
19 Milford, T. and Son, Thotverton, Cullompton
265 Mather, George R., Alkion Foundry, Wellingborough,
152 Murray, G. W, and Co., Banff Foundry, Banfl, N I§
250 Maynard, Robert, Whittlesford Works, Cambridge,
261 McLaren, J. and H., Midland Engine Works, Leeds,
145 Maldon Ironwotks Co., Maldon.§
41 Mackie, J. and J., and Co,
Reading.
158 Murton and Turner,
Hall, Thetford,
372 Major, H, J. and C., West Quay, Bridgwater,
299 Morris and Griffin, Wolverhumpton,
1oo Margrett, Edward, King Street, Reading.
271 Marsden, R. H., Leeds. .
99 Moule’s Patent Earth Closet Co., 5a, Garrick Streel,
Covent Garden, W C,
209 and 365 Morton, Francis, and Co., Naylor Street Iron.
works, Liverpool,
222 Muller, H. L., 22, Mary Anne Street, Birmingham,
288 McKen#oand Sons, Camden Quay, Cork,
67 Messer n!‘(:u. Reading.
282 Newton, C mmi:ers and Co
357* Noris, S, K., and Co., Shadwell, §.
234 Nalder and Nalder, Challon Tromworks, Wintage.
155 and 232 Nicholson, W, N., and !-iun,;l‘rrut. TIronworks,
Newark-on-Trent,
60 Nottingham Mallggble [ron Co., Kirke White Stgeet,
Nottingham. » - it
331 Neighbour, G., and Son'sgiqn, Regent Stréet:: W.
136 Nyrop, J. E, Blegdamsveien, No, 14, Copenhagen.
20 Osmond, Stephen Thomas, Newtowy Foundry, Rams~

Worship Street, E.C,
Queen Victoria Street,

Berks Ironworks,

Gilteross Ironworks, Kennington

131 and 241 Picksley, Sims and Co, Bedford Foundry,
Leigh, Lancashire. A

§7 Powell, Bros.,, and Whitaker, Catabrian Ironworks,
Wrexham, .

216 Powis, Charles and Co,, 60, Gracechurch Street, B,

283 Phillips, Chas, D., Newport, Mon. '

110 Purser, G, and W,, Trafalgar Works, Birmingham,

368 Priestman Bros., Holderness ®oundry, Hull,

359 Pre]l:nv Leather Co., 57, Lant Street, Southwark,

Peck, J. H., and Co., Wigan, :

Pierce, A. E., 63, New Oxford Street, W. »

and 375 Perkins and Bellamy, Ross, Herefordshire,

and 226 Richmond and Clifndler, Manchester,

Riches and Watts, Norwich,

Rendle, W. E,, and Co., 3, Westminster Chambers,
Victoria Street, S W,

Rnll}l’u, J. G., and Cu..‘()'.d Swan Wharf, London

ge, E.C.
254 Robey and Co., Globe Works, Lincoln,
2 Ruston, Proctor and Co., Sheal Tronworks, Lincyn.
362 "Richardson, W, and Co., Darlington.
78 Robinson, John, King Charles Croft, 1 eeds,
52 Reeves, R. and J., and Son, Bratton Tronworks, West-

6 m“h' byt igh endl
12 mundsHigh Gate, al.
71 Rdﬂ, Ben and Ca,, Bon v peor, \J“ s Aberdeen,

. W, and Go., Acormn” Works, Edward

133
107
175
170

L1
354

72

279 Reynolds, F.
Street, Blackfijars Road, S E.
285 R s J.y and Sons, Grove Ironworks, Wakefield,

141 and 230 Irn'n? Co., Reading,
190 Ransome, S, and E , and 0,, 10, Essex Street, Strand,

104 Roberts, Chas Gay, Collards, Haschnere. oy,
:3 R.obeﬂ:. John :nd'éo_m, Brlrfgwnt‘:r s 5

- SN .

Keyworth, J. and H., and Co., 35, Tarleton Street, |

Stand, 4 EXuIBITORS.
l‘l'g Robingon, Edmund, 17, King Street, Pentith,
Ridley, Wm, and Sons, Reading.
6 Randell, F, and I, S¢. Nicholas Works, North Wal-

am, / v
194 Ranw_m;x, Head, eand ]efgdu, Orwell Works, Tpse
g L

wich,
66 Rainforth, W, and Sons, Britlania Tronworks, Lincol#,
391 Royal Agricultural Society of England. -
54 Spear and Jackson, Etna orks, Sheflield,
168 Smith, Wm, and Bon, Kettering,
116 Sharman and Ladbury, Melton* Mowbray. 8 |
200 Smyth, James, and Sons, Peasenhall, Suﬁ' k.

160 Stacey, George, and Sons, High Street, Unbridge;
88 humrln;rscales, W., and Sons, éouly Lane Mll.l.l. Keigh-
ey. .

297 Schaffer and Budenberg, 1, Southgate, St.- Mary's
Streel, Manchester,

84 Stubbs, W. B., Hawksworih, Bingham.

171 and 225 Samuelson and Co,, Britannia Worke, Ben-

bur}'. -
183 Skurray's Edge Tool Co., Railway Works, Chippen*
am. . 3

101 Stenson and Co., N’or!lﬂlmptm. .

213 Btandard P,;Ferg Wheel Co., Greek Street, Soho, W, *
353 Staynes and”Sons, 60, High Street, Leicester, w
266 S er and Gillett, Melksham Fgundry, Wilis,

82 Shield and Crokett, 25, Wollaton Street, Nottingham,
201 Smith and Grace, Thrapston.

218 Sun Auto-Pnevmatic Lighting Co., 115, Southwark
Street, S I,

18 Stone, J. S., Dack Street Works, Newpo#t, Mon,

211 Sherwin, G, E., Alma §reeP® Bimiffham. @ @

220 Turner Gas Engine Co., St, Alban's,

219 Thompson, Sterne agd Co,, Crown lronworks, North
Woodside Road, Glasgow. Lo

22 Thom, Charles, St. Giles Gate, Norwich. %
215 Taylor, Richard W., Bury St. Edmund'y, .
149 Thomas, Edward and Co;, Oswestry,

147 and 237 Tasker, W., and Sons, Waterloo Ironworks,

Andover. -
255 Tuxford and Sons, Boston,
130 and 389 Thomas and Taylor, 8, Lower Hillgate, Stock-
port.

8o Turner, E. R. and ¥., St. Peter’s Tronworks Tpswich,

75 Turner and Son. 49%, ¥Friar Street, Reading.:

106 Vipan and Headly, Church, Gate Worlts Leicester,
250 Victoria ¥Foundry Co., Newark-on-Trent,

17 Vincent,’ Wm., Arborfield, Reading. » "
274 Whitehead, J. and Co., Albert Warks Pr o e
358 Webb and Son, Combo 'I'annery.anw 1!'!,-. L
284 Watson and Haig, Acre lronworks, Andover, -

188 Wood, Walter A. 36, Workshis Street, 15 C, .

142 and 238 Wallis and Stevens, North Hants dronwgrksy
Basingstoke. i ‘“‘

217 Wur;._ :j and Co,, 8, Blmlnb%\.lrc‘t, Longon WTI_I,

354 Wilcox, W. H. and Cop., 36, Southwark Street, S W5

208 Wilkinson, Teywood, and®Clark, § Caledoniga Ragi',
N, 1 L™

122 Wai:lk.- ng', & South Brook .'S.uee.l, Hounsley lane,

ceds, .

40 Windover, C, 8., and (o., 32, Iong Acr'\V,‘.‘.‘.

92 Wilder, John, Yield Hal Foundry, Reading.

280 Williams, T, C., gnd Song, London Street, Readiz, *

2: and 380 \"r'ihler,&‘.-j. and 11., Wallinglord, e

280 Woods and Long, 6towmarket. ’

352 White, gwrph, anl Co., 95, *I'ringty Square, South- ¢ *
wark, 5.HE. o M !

43 Walker, Francis, Tithby, Bingham, .

167 Wiliams, John anf Scn, Rhuddian, Rhby!, - .

tog Warmsley and Co., HBangor Wharly King® Rogd,
Reading,

89 Whalley, Smith and Paget,

Parker Street Ircnu’n?is, -

bury, Wiltsg Keighle
. e rhiey. -
287 Ol .l?lr::ll aml Booth, 14, Trippett, Kiogston-upon- 252 Walworth, James, and Co,, Lister Mills, Bragford,
205 Sonney i Co:, Limited, 6, Broad Gate, “""Q:‘ i3 Wn;}-hl and  Holmes, 333 Moseley erk.ﬁirming;
A g P Srob . A wm.
o8 Plim l:::; E!“I](:"l and Co.u 55, h'mlh.J“h“ 5 reet, o9 Woolnongh, “l C., and Co , Ceres Ifﬂl’l\l‘ﬂl:.‘il ]{illg-'
e . i A 4 stonson-Thames, .
;gf ;‘ﬁ{g:::: z’g‘g!:‘“-&:’;’;:lﬂ‘i:‘“’ Without, “:-" ‘ 201 Welman, James, East Street, Poole, Dorsgg. .
7 2 30, & ;
elty and 242 Perkins, Patemoster, and Burlinghani, Hit~ o 4 : °
chin. . 3 - . - o . e ¢
275 Pinfold, J, D., Rughy. ¢ y e
159 Page, E., and Co,, Victoria Tronworks, Bedford, MARTIN'S ROTARY PUM e i v

N ot notice of the Bath Show at Cardiff we referred ¢
an ingenious dnd effective rotary® combined pump an
engine, the invention of Mr, J. R. Martin which wefound®
at the stand of M Jages Sinclair, of 104, Leadenbll
Street, London, In this pump, which we illustratg in pere
spective in the accompanyig engravigg,

the piSton ang
. .

cylinder havegpo eacentric op um motion whatewer, all the
working parts run round % Centre of theig own and are not
uided by any stud or groowe in the cam or cover. ‘The
‘elastic bepring of the pistoh is maintained entirely by the
elasticity of two steel rings which are in the body of the *
piston, just as they are ingtheg drdinarygpiston of the skeam
engine, T? difference is that the rings are made to revolve *
in the cylinder of the pump afd engine, and toMnaiotain the
ehllic?’urlnc against the cylinder instead of pushigg the
piston from 1nd of the cylinder ut; r.l:le ol-h;r, lllc& he
stéam engine. © At thegsame time ogs do'm ary
a the cylinder, and they can be taken out and expanded
aﬁmm& in @ few mioutes ; and the epgine or can
be started, stopped and reversed instantl¥, It will be sces
S i e ; "



“that the pump is of very simiple construction, there being no e 8 1 FL ;
. mwpﬁ?&h memwu and Tm-&—kmﬂmmd
Ariction, whilst of Sciamcy we' had ample proof st the | | ‘of Computagion :
Cardiff Show. ~ 'We may that pum Ilm&l’h ! — - -
‘ase for a Wariety of purposes, and is very wel spoken of by loft i M.ﬂ:m)‘.". Coudianitin the
wsers. & Year. Pig-icon Produced version into Roiled facture of Pig=iron, Conversion af
Wi e ¢ i o mg-::h_gﬂ. u:fum :n at 3 tons 7 o wre,
THE CONSUMPTION AND ECONOMY OF e 7 o o A
ons. - 5, .
¢ _FUEL IN Tf:l? IRON AND STEEL 1352 2,926,378 9,654,462 9,803,366 19,457,828
MANUI:‘AC'I URE. -:gs 3.::?,‘: 1 :g;g .;2: :g.so;.;l;:r; ::, l,,;::
; { g7 1 b ‘ : ;
e « By e J. B. T, Londen, 1858 Si00a01 10,368,192 @ 10,361,2 3o . _-’w:?'?':a
gy i <ol s B T e -
o 1L DESSEMER | AND OPEN-HEARTH STERL It is )1 480, 21073, '
*now a matter of common knowledge that the introduction 1861 3:3'4:3!6 y *1L137,170 I, 137,502 22,273,762
of the Bessemer and Siemens processes of steel manu- 1862 3:499,015 11,830,407 ® 1,721,700 23,553,107
' facture bas induced & remarkable economy of fel, When 1863 4,084,7:3 13,530,120 13,482,062 :‘:nrsgoh
e e A e S (1
annovacement of hi in 1856, he de- ! 427b, 57, 1325, ,
scribed it as the  magufactureol iron and steel without e , $0%6,759 13,571,691 489,647 27,061,
u*& But while the ingots dfe made without other fuel 1867 4,193,7 14,283,0 u-m;%goﬁ 28,331,977
than fhat used to raise the blast, there is in this latter pro- 1868 4,970,200 4:415, 12-910-513 14,790,873 29, 'W,“'
uu.ﬁu‘l in the subwequent treatment 81 thh ingots, a cone 1869 5.445.757 473414 16,347,371 15,859,335 32,207,706
“sumption of coal whigh, although trifling by comparison 1870 5,993,515 5,210,117 17,890,545 I -'!Sa-- 35:344,634
-u“::hu which would have-been required n the production 1871 6,027,179 , 51860,1 19,881,537 18,646,68 33538333
of finlshed iron or crucible steel by the old process, is yet, 1872 6,741,929 51410,7 10,225,787 lg-' , 131 38,351,01 :
An'the sggregate, very considerable. Returns with which I 1873 6,566,451 5:424,386 19,609,353 18,171,691 34,871,044
ve favoured from a number of firms %npaged in the 1874 2'99!.408 5,217,128 17,974,22 '7.477-37?- 35%451,602
manufacture af Bossemer steel would seem to show that the 1875 13605.462 5 ?l 4235 19,096, 38 18,151,087 37,247,473
consempigon of enal per @on of finished steel varies from 1876 0,555 997 5:045.992 19,607,991 18,014,071 38,582,062
lél::ﬂ. in works where the p is_carried on in connec- 1877 ,608,004 5 727,222 19,825,992 19,186,193 39,012,18
~tion with blast.furnaces, to 16 gyt, in works where the 1878 6,309,000 5.375.35’3 18,900,000 18,007,435 30,007,435
®ptal has to be charged cold info the cupolas, In the 1879 6,009,434 4,785, 18,028, 304 16,033,093 * 34,061,395
eUnfed Kingdom there are now sixteen Beusomtr plants in 1880 7,721,833 0,090,2 23,165.499 20,402,183 43,567,082
. mliou wlh:ul l:nu:.i!inry 'bém-(ur:aceg:l \uvli:iler twelve 1881 8,3°7,304 6,897,16 25,131,992 23,105,512 48,237,504
semerfworks me carried on al mngside the lurnaces FECEETTRNTGLS R A PPV | R NIRRT S VL.t
t ide them with gpig-iron. The latter produced . . :
dhur'i‘ug last year :,54.nosp::... and: the rarmerpqa::,;'lq Totals ., 14§ 736,021 122,031,401 428,258,703 4 411,805,113 836,844,776 o
! }guo{ Ingatui' Deducting from these quantities 1o per cent, | ~e | e WSS ——
Jor waste, we have j—
_ Tons, Caal per ton, Tons, Av. per } 15,286, 552 4,553,014 15,801,435 15,252,041 30,994,250
gsg.mg at 13 ewt. making 555,100 Annum g i
35,048 ,, 16, » 351,188 ——t - A ;
" : Totdl 906,258 TABLE B.— Tuble shnwing the Relative Quantities and Fbrrmt.r.:gg.f of Coal used in the Tron M of Great Britain, on
Theso fi wz- are madm"rnthcr than mrreIr1 ‘."f a;erazf. kIu Basis of Computation-adopted by the Royal Goal Commission of 186 and the Select Committee of 1873,
# the consumption per ton of finished stcel takes
‘*?n’ thin :Ighu'; of these nverages. In one ' — R e
m :d Pesse - r work“ ;1 on the Conlinemi whmcc} et G i Tonl:n!l[:;:: M'I[ml:'.’:h- of
i ained some details, the average consumption of coa Juantity of " i Y
o Ok .i out‘::'t‘:::hlnf hrm: ibecn;-—ln T:'fin the in; Your, Ungy | Bl 10 Wads, Minutastors; "'E;t':::;"“n T i T
i 08, e raising steam in boilers, 20 y u
g of coal ; in reheating the ingots, 191 kilos, of coal ; N
.t,lftil;rllunwto!.nl&; &c., 105 kilos, of coal. If we VAT BT e, .
¥ ert the coke into coul.at 6o per cent., this will be just Tons. Tans, Tons, Tons.
equal tor :gi . of gpal per ton of finished steel, 1855 64,307,459 3,218,154 19,457,828 59,330,557 32
; works that I have heard of, the average is even 1850 06, 508,815 3,286,377 21,501,501 00,620,030 35
h Even in works where the iron is taket. direct from 1857 05,274,047 3.050,447 :1.2:3,520 58,536,320 37
® the ~lurnage the todsumption of coul rises to 16 and 1858 G4 887,809 3,456,004 20,720,477 58,_358,4:0 35
A7 e Per 4on of finished steel, One such ‘works I know 1859 71,859,465 12,004 22,517,080 04,852,516 34
ol produc er 100000 tony of rails per annum, where L1860 70,023,273 826,752 23,152,279 73,601,441 31 J
ﬁ‘ consumption 1s quite that amount, but this is owing to 1861 ﬁ_g 512,144 +712,390 22,273,762 77,657,029 . a8
the fact that a large proportion of thewgails made are dfhglht 1862 83 510,838 ,943,460 o 23,552,107 75,202,986 3t
¥ soction™it hence requite to be cogged, while Heavy rails 1863 *88,105 405 4,510,040 27,013,082 79,800,253 33
» oan be folled off direct from the injgots, A1 due eredit is 1864 02,662,873 o - 1967051 28,715,439 85.853,905 34
Sy heevyru tly be sapentod miroomt o ook | 65 | e e et et - bop.por -
€ m reg L L] uiva- (4] . » !
dent of yo teP 11 ewt, in I’;!ltuf “H light section, Th‘:!tnul g::? . 104:3,"5 0 . 4f76:fo:3 25,331:9;7 94:51 153 29
Quantitygpf foel em lord in the Bessemer and open-hearth 1868 103 0143207 4,970,200 20, 7wy 01 62,516,306 32\
L of they United States in the Census year 1880 1869 107,299, s o 545,757 32,207,706 47,066,499 33 .
wal 1870 ) {:u.-a;:.ng 5 003,515 35,344,634 98,728,543 3
’ Antifacite coal o v v 140,458 tons, 1871 17,352,020 e 0027,179 38,528,22 |a¢,o‘gto;7 3
- Bituminous coal ¢, “ o 405,688 1872 ::i.w?.slﬁ 741,029 38,351,091 110,295,822 34
Cokesasconl) ., ., |, 1:4.9& " 1873 127,010,747 500,481 34 871,044 114,399,181 30
" o] — 18 125,007,916 5.991,408 35,451,602 111,140,711 7.
S Total ., v 781,079 tons, 18 131,867,108 0,305 462 37,:3:,473 117,322,189 31
_ . The totg] production of finished Bessemer afld open-hearth 1876 o 133,384,560 6 zgg 997 38,582,062 117,045,689 32
steel for thefsame year was 983,030 tens, so that the average 1877, e 134,010,763 6 608,064 @ 39,012,185 119,190,713 32
i priongof coal peg ton of finished steel was 15°8 cwt, [# 1878 = 132 654,887 6,300,000 36,907,435 - 117,160,254 31
') quantity of Bessemer and open heath steel made | ¢ 1870 134,008,228 6,000,434 84,001,395 117,565,032 28
‘1‘ nthe Upited Kingdom during 1881 was 1,779,719 tons, Toe® a 880 146818 b2z ;.::l, 13 - 4&'567'683 128,108,651 3¢
NRGRERS vacitr of four ot ooge o/ meeming thaq) 1881 ol oy AR MRt oo e
(§ N ‘ 1 d
‘!‘ihaunn.l uived ll.‘uinmmptioniﬂf 7,118,876 tons of fuel, | = T e e e e e L DL
¥ aetiw’ consumplion, ssumiog an dverage of 10'cwt, | Lo un fato mails and other manufactures, in respect of | be about a million (ong, this being a arrived at afte
‘m‘lﬁn c:u';, im tlhnatxrl::r:h;n:fﬁ:'; ::: ;:gml;‘:': which thel gonsumyStion of fuel $ill be less than that here calculating the quantfties of iron used in respect.of other
L

red with the old process, of g6,229,000 tons. It will
ed that much of the expenditure of fucl now
A the working of Bessemer plant might be econo-
Mr. Hol®y showed that the cost of the coal required ¢/
thg machinery of an averuge American
about 1§ dol. per ton of infots, while an
expenditure of coal is called for'm reeErct of
With better steam-engines

B

1@ cwt. per ton of fhgots, at a ewt , and
‘at another 16} cwig the coal in Thi latter cmm, how-
:w‘ﬂy h?'!rhr? Atone of

¢ most important open -
‘hearth works in England the aﬁqe amm;?:m. qip::ul

s as ander 3 g

. 6 A iy £ o S Cwh, g, | N W‘Jﬂ a7 tms S cha uction of such Farns
e i e B s s
[ Setiint o v 170 and prbdfcers 13 o 1 steol made was 4°2 tons. * In m:h;u\mmﬁq
. ‘: gy raisiog SteAm vy .. 17 @ 3 Imullmu. ‘bushels of ehmul ‘were consumed ;
| sonsidarble quapiy of apen-hesihstee & hogor V. Castmae, &1t o quite smpasible 1o determine

castings in the 1 Md--...ma may to

% Reat a1 the Byviog Stoating of the lion and Stoel Inatitute, 1889,
L) v I3 '.: L {

» [ v

; Fa LT &

L o

shown, and” proba
&us per ton of finished steel, it will not be much beyond
the mark.

furnace

total

by

if the average coal

1 used is put at

Crucible Steel.—The use of the Siemens regenerative gas«

Tl

a ton of

ikl

production

steel to be melted with an
diture of only 1} tons of coal, as against 2} tons of
mn the ordina

furnace, There are no statistics of our

crucible steel available. A
who g entitled to speak with some authority bas put it at
20,000 tons, Of this quantity, however, only 3500 tons were
produced by the regenerati
which there would, of course, be a saving of
of coal, as compared with the old form of furnace, This
saviog is clearly not suflicien: to induce many, manufacturers
to substitute the new syste
of the former, and the
it would invelve, not to
well gr ill founded, leadin
the nd\'mugeummh.lilr
the Biemens furnace, a
least 60,000 tons of coal
called for. Tn the manu

furnace in 1

‘inducing

gentleman

881, in respect of

over Qovo tons

for the mét theh:tm m
rrangement w

speak of prejudb:oa!:hu may be
£ many manufacturers to f
resuiting from the adopti

of
iture - of at
is wholly un-

ure of crucible steel in the

United States, the total quantitywof coal consumed in g880

purposes, The

easy 1o el

very small by comparison with
departments of the trade. In one large y of which 1
tis about 2 ewt. of ‘coke per ton
40 1b, of coal for raising

: ool pe o

have obtained particulars, i
of good castings,
steam. The average will, however,
higher than this; and if it is put at 4 cwt,
castings, it will not be likely to exceed th
basis of estimation, the total consum
purposes may be taken at 200,000
felrrt;unl‘mu—;bwt oz he D
wiron ~that its influence npon t

economy may be regarded umpmppnm E s

quantity of fuel used for foundry work is

that

with an additional

tons.

~ better const

consumption

proportion of tso te

, in

of coal, -

in other

be
of
mark. On this

ption ;{;ﬂl for foundry
cent, of the whole

is 80

quan
used

e,
V. TiNwLATES.—In the manufacture of tinpls
sidered from that of manufactured iron

;t!hiﬁ‘h%t me ﬁui‘ the average

in%eating l;: mn:n‘ling furnaces ot
15 cwt. to the ton of tinplates,  « not,”’
thoate the quantity consumed under

b1 ithin the last fiv ix
S L

m. ere is.
Attty o codl e

as nearl



1

Tank D.— ent sk ing the C. tion- of Coal | iron, as uuﬁ(iaekepoﬂofthcnﬁ
3 : tish Iron Trade
- ;"' ﬁ%m acture from 1872 to 1881, ar Amw‘gn, it appears that f the 2,681,000 tons of puddled
oot A Ear sy Mimished Stont wish ai Com- | iron made in 1881, 729,000 tons took the form of rails,
| P : pared ®ith Rolled Iron. angles and no furthef exflenditure of coal beyond that alrea
ik i S:Iuerd * 4‘ ~ | accounted for will: take plage upon this quafitity. B
A b atomsiy | et Quentity of there still remains 102,000 ns to nndm‘&o subsequent
ﬂ oa | . of i) calouinted 4p i g ol s treatment in one way or another—sheef§ in the W
5+ Consumed in | Average nrmn“m' : &l:‘-ﬂgg been required | ~ Resulting corrugation, &c., nail rods in the manufacture of hails,
f8tin ot “Prnuni:thn sumption of Year, Steel atrs cwt, | 10 Preduce | Neonomy of rods in the praduction of wire, and bar iron in the multita-
g Tron." | 17 and " Ingots. | (o the Ton, | ihelike Coal. dinous uses to which it is applied. In these various
o Yoars & P 3 el departments of the iron industry the consumption of
st 3 Tons. . :;:n:l!. necq:luat:lly hhe “rly llugaga' m;tﬂ:r of mqj::ug;.
gl " it i considering the whole su et.:t ve come to the con-
Teni. e T = | conclusion that 4,200,000 tons will bea figurd not far wi
B g.wl,m 16,176, 1.7;;,.;28 Tons. Tons, 1ons, Tons. of the actual trgh, while in respect of the uction
: 2 g 6.365,46; 15, 595,38;, 3,501,005 ::7; u?.pm: 307,500 :,43;‘4»(1 022,500 boilers, etug:ai:s :md _Illllluifll‘nlﬂy, the work d iron will
] 2 1 555,00 15,734:3 3,033,003 - 496,000 372,000 | 1,488,000 1,116,000 represent at least a milliou tons maore, " T
18 2 6 | 6,608,664 15199,924 | ®4,0626,068 1874 | 540,000% 05,000 | W,620,000 | 1,215,000 RECAPITULATION.—Zn vesumé, we have the following
. ﬂ;; 2 4 |6 3oo:ona 1 3: 4000 | 5,040,000 187 bm:ooo' 465,000 | 60:00-; 1:39,2;000 ﬁzun:s:-—-vl : i
‘:m P g 5.‘;:;9-&34 1 ;,2;9. ; 83 | 5,108,021 ::;7 ;oq:,ooo 3 5; 5,000 | 2,100,000 1,575,000 Consumption of Coal mS a;ﬁrfﬂlfan;fuaun, &, of an
187, B33 | 16,682,629 | 6,56, 50,800 | 862,500 | 2,250,000 |* 1 68%, cel in 1881,
o881 2 3 g:3:'7..! lﬂ:on:,uz 7:1533,332 1878 |  Bo7,527 | 605,643 | 12,421,581 1 s,?,f;‘{g ; b3 Tons?
! . 1870 | 834,311 625,881 | 2.303.533 ::877:6%: In the manufacture of pig-iron » ., +« 18,011,000
B —_— 1h80 | Lodd382 | 783,285 | 3,133,140 | 2,349,801 " ” n“_“‘"“"’;“";-', * ’Egg:“”
¢ 1| 1,441,719 ||03|'28;- 4‘325'| (74 '3!’43!“70 ) U cRsemer stee - 000
Totals . 53,030,162 | 124,100,042 | 37,600,346 Botals I e : " " 91::3;3:311:: lslccl ! nggm
- . otals .| 7,644,130 | §,733,006 | 22.014 2417 P , cr 8
et b oibionl . § Ll o, ey it o il B b ¥ foundry castings 200,000
Aver- ’ age .| 704213 | 573,300 | 2,293,241 1,710,032 " » tin plates ,, - 571,000
! 2| 6,741,2 ; - o ' ! . forgings i oy 000
ge § T2 %04nti0] 15,518,505 | | 4,711,893 P e Inthe treat:;l::ul of plates, &c., for ship- ™
* Estimated, building e - S 506,000
Used in the manufacturegof ﬂycrel. inles:i - =
= - T S rivets, bolts, armour” plates, wire, an
ulher‘arl.iclc-s .. " i { .o+ 4,200,000
3 In the manufacture of boilers, engines and *e
TABLE E.—~ Details of Fuel Conswmplion at various Blast Furnaces, Srome 1830 to 1881, machinery ., o b " - 1 ,oao,m.
_ : PPt
Total .. .. %, 36M000
[“.0 R e, d' T —— This figure rcp{erut; 2 el'[;:enl. n‘i; the wh%lae quan-
Year, Works. 1 tity of coal raised in the ited Kingdom in 1881. The ,
e T ! 7 l:,':'}l;‘:;,l::' Nature of Iron made. | Blast Authority, ngal Coal Commissioners of 1869 sc:ticu].atca that the
| : total quantity of coal used in the manufacture of iron in
| o that year was 32,207,000 tons, which was 30 per cent, of
i ; the whole quantity gaised, Assuming the socurn&y of
820 Hart [ b Ton, cwt, qes. " these figures, it is clear that the :ran.tnd_e takes 8 per
1820 _Hartz, Charcoal. o 18 o White. . Hot, Griiner. cent, less of our coal output now than®it did a few
1850/ Cleveland, ! Coke. 11§ v O Girey, ¥ , ago, and that the recent astonishing progregs of the ¢
1857 Pouzin, | m I 4.0 Mottled, py " industry has not been effected by the decreased degpands
1801 Ii?l:; r;l;[nc;:-r. [ " 0 17 6 N\\’hile.. M _: of tlu;d ilrlun lt‘:;udn to nnyféhing &c g :gﬁt_ that .
" ahy. Lo 1. 9.0 08, 3, 4. i o it would have been even in 1869, [ e
o 1862 Pollonica, I Charcoal, 1 o 6 i Cold, that if the consumption of coal had proceeded passu
1 Gartsherrie, | Raw coal 2 6 o i ith the producti {j i 870 the total ti
gy o : Iy 2 -— Hot, b with the production of iron since 187 ¢ total quantity
I:gu S?;lt i i | oke, o 17 6 White, . e used last year, instead of being 34,67¢,000 ton%, w
1867 Jrmeshy. i bl I 2 0 Grey, i o been 48,237,000 tons.  The mam itéms of this di ce
1869 Dowlais. | al:::‘tlwcf:‘l)::l | 1.8 % ‘ may be thus stated :— Ny & % Py
& B R ? * “lons . "
1 Pennsylvania, Anthracite, 1 1o o Mottled, " Saved in the manufacture of BieE fron ., .. 7,131,000
1850 Ottange, Coke, I 7 o Foundry, " " Saved by the substitution of Messeme steel for . ;
5 Ars.sur-Moselle, | i 1 18 o White, “ " manufacigred jron s M . diESgo
:g;; I.f)lneétwy l i I o o N";f' 1, 2, :: " Sni}red by tre :ubstl!i!ut.ion ol opénbearth .l!ecl . S
i R 1 ° White. or manufactured iron |, Ve o s
. Priivali, :. I ; o Y "Ile ': " Saved by the use of the usg of the ggenera 1 if .
1875 V'Igrd;rnbe!l':. Charcoal. 0 13 o . :' 'l'ulr;ner furnace in the manufactureof crucible stéel 10,000
4 rofayach, o 0 13 eo - . . [
o u, r: olitg: g . A W ORI o i i e B 59,000 4
" Ncl;ger;..; s I Q' 0 . G";Y- . :' :' It will, I believe, W admitted that an annual ecapomy of
i Tre ol 3 o 18 o 8 " 0. b twelve million tons of coal within fvelw years, isnot a result
1878 St. Louis, 2 Colke, :1 S4i, D ¥ hoy . ]m’d:m. ~ of um;'ll:’ mctallurgim n};d munufm."ta:;m hh“;n I;huur:
" " ”» L I 2 0O Torge. o ‘ . to be ashamed, utt has been made abun Uy ar
1880 clll:vr:ﬁ‘;h » ™ I 2} o Hematite, .'“" 7. T Buthen, &;hcourn of this paper that miuch[ yet remains to be done.
3 4 " 0 9 o s <. W. Ri en we see such variations in the a e umgption
1879 lisede, " o 18} o Manganiferous, - :: A 3 Scl,lil,]{]:cm"{" of coal in blast-furnaces, smglting hemfame Ot and
tlo Co " 0 19§ o White fprge. 4 i ¥ making the same quality of iron, it is clearethat theres
v d 0.?.:9“‘ " 0 M3 o0 Igemalite, i E. W. Richards must be unnecessary leakage sowwhere, The saving of
o Ay WBE'- -bm?son. 3 1 5 o ¥ N Captain Jones, only 1 ewt. of coal per ton of iron smelted iy the United
& W Cumberland, " Bl B S o o 3 Toftnakis: . Kingdom_ would represent an annual econpmy of abput o
1881 I-}lioclaum. . i 0 19 o i 1y Bochum Co, 420,000 tons. In the finished-iron industry, tfere is ne iz 4
" oerde, e 0 1y o White forge, ”' ].-Mamne:' .as much aveidable waste of fuel as ever; but there
" "o " 1 6fF o © Girey, i i iy some reason to believe that this will di year by
" Witkowitz, " L4 o Bessemer. 8 P, lﬁ:;xlwicser # | year owing to circumstances which manufggturers them-
" " " P 1 g O Forge, v © @ | selves will be powerless to contfol; and 1t maghb® i
" " § " 1 g o Foundry, g :_' . - terteutlr;gfto srﬁmc who are anticipating 1t:he I;;illit?ate '3
” " " I o Spiegel, } o of steel for all purposes in respect of which pudgle
" " o v still continues to be used, to knlnw that if this we&ﬂr
- ac c?’mpliahed farct. there would be a further ccﬁnmy %‘ﬁ "
* These rnaces on Huttgenbach' i i 3 to the extent of at least 6,000,000 tons, In tables
arggfu * on Buttgenbach's systom, as described in the” Fowsgral, Wi, 873. D in the appendix, it is shown (IR the saving in the ch«
. sumption of coal, since 1874, in the pig-iron mangfacturesf
— _ - -~ . : 2y this country aloneg has peen 37,000,000 tons, or afl avgeage
VI F&loﬂlu& &ec.~The production of fo i ha Consu R :i]‘u’: L}‘ﬂi};?'? |p>ec:|:n u?p‘x;ﬁ]fuu “‘:I:Em ;}‘;&e“‘e.
. 'l y - ririn, % & : i .. on, ec
!w‘?hln tlu'l;int bf:i\lv ars, in consequence of the adv:ﬁ:cc in s hﬂtf:f Coal por _ﬂm Gm_'r_ :‘?rgut " than £11,000,000. By the substituttons of Bmemurl*::f
p , &c., been uz greatly extended. A N manufactured iron, there has been a further econom
:'.“ mtm I:::;;t' the t:ndgm zf rgi.ngg required per Yoar. | Triping. | Smithy, | Eg;;.: N“I ﬂomc“lt:g fI?ai 199 3#1’ tons of t:o;il,f representing, on kth’:;me h‘l’rr
ey 30 tons; and as the new shippmg | ! * | Tonnage, | Tonnage. of value, aTurther sum ol 45,159,000, maki gether a
constructed last year in the United Kingdom exceederd | i grand total of 416,159,000, 1t may, perhaps reg
mgamé:;!{):s Ll:l o{ the forgings uinl:l fn? i g;g g;g;g l.g:g | :é.}g 17,391 :?:gé ]IS st.i‘l.lr u:lo iguu :;: cou}ider with l:elt se ‘ppl' uﬁthg I:l l;“
av 30,000 tons, 8, . 4,394 105’ ey e du n of our availa supplies u
ever, is only a part of the total aonual productio;':pf 1875 4: 03 | 1,066 i 5,560 10:53_; 52-3;3 relation to ourwl imnmaking reguirements, But there are
whick, on the best data available, I should be 187 z- 0 | 1,365 31005 22,049 31770 districts in which that problem seems ajready to s for
ed to put at 65,000 tons,  In several large works that | , 1879 ’556‘ L,o74 | Bozo | 16,236 | 39'456 solutiog. In South Staffordshirg the best seams of coal
I mlh coal used per ton of fin forgings 8880 | 6,831 | 1417 | 8,248 } 1B112 4 233 very r:gldly being exhausted, affl the duration.Qf the total
Aaverages ol‘!:ll“f m; ;‘; that \‘:!el :Egr te annual 1881 | 6,085 | 1,525 | %, 510 17,478 43 9 q:nntliltgnmﬂba for use will rlmt :I!; thjg ph t:.atl% 35:::;&
consumption rpose about 455,000 | sum exceed 200 years, In the Dar c
I R e e ; .. 37,342 | 8,974 r 46,816 | 105,093 ‘169 available supplies of coking coal are being depleted at a still
VIL SHIPBUILDING —In the manipulation of plates and Ly *Includes 500 tons of e H more alur*q te. The ofiginal arca’ of the section of ®
“:‘“- and in ";uﬂig. “o.f.!l'n in :’\:r s wgbuildlﬂfymls, there It will be observed that the percentage of the coal con- thb;t ficld @hich yiclds ehe well-kuown coking coal vluslonl
g large mwﬂl tﬂ , :ﬂ. TI.itrh thin recent years has | sumied 4o the tonnage lanmched variod from 2813 to 105 04, ; W 353;;!‘“;0':‘;11“- ""-‘.Yer"_“# it "*‘t’;m"‘l"“ at k
e sy ,iﬂﬂ'l'ﬂm . There b”‘.d'_ nce of | Ahe mean of the whole seven years being 44169, But it ¥y agnember of this Institute,® who is in a position to spea
N s Hmt“.m wlgmu: c;a to W regarded | wotld be 100 much to expect that all ghipbuilding yards are “"““ “!“'0':"» that at the tl;;n rate ?r e"xm&sct:on;;n oute
departme trade, anc therefore as to whether | managed with the same efficienc mdhgud to econom 4) million tons per anngm-ghere remained sufficiengfor the
Iwum%ﬂu scope of this paper ; but in view | Mr, y's, and it will ,hw’;. probibly be safe to ‘y.:: requirements ol‘P& yei ut since that time our pro-
fact that quite 8o cent. of the > ductio i d by 28 t., and il th
e fuie hm e .ouloonrmudlu the ratio as 50 per cent., instead of 44, -~ Applying this uction ofpig-iron alliw:mne_ 5;1' par:th.-. ’ ;
% wr‘l " "'(5' mnm” e of iron and | figure to the 1,013,208 tons of shipbuilding ascertained by | -same rate o . s contioued over the nex fiftee
% _ : \'I'am in- | the British Iron - Assoeiation to have been launched | Ye8rs the duration of the available supply of Durlfn coke
to Mr. Willam Dény, of Dumbarton, for the | in 1851, we have an ate of 506,604 tons as the cone | V¥ Wbl:}{be reducgd 1o the more measurable-distamcegf
m:w H“"ﬂ_ ":W N‘M Gﬂ‘ﬁ‘lﬁ.ﬂpbn& ilding | ‘sumption of coal in .upmﬁ A el e o lessgban fifty years,
m‘” BB “works ‘during “the “last seven | VIIL MiSCELLANEOUS MANUPACTURES 1N IxoN—df | — t, A. L. Breavenson on ' The Cobe Bianslacture of Scgth . |
.' 4 S i " el '-‘ ; Mu’ ﬂm'd'ﬂumm fmﬂ m»‘,.'-m" il gy, . TG + ,"I.
R !-*_’ -’ : ' . . . ‘ § it -'-'o ¢ ; . .
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. .TO READERS AND CQRRESPONDENTS.
" eyl LA
TR SPECIAL NOTICE.
s ool
THE ROVAL AGRICULTURAL SHOW AT
2 REMOING®
ON Flkity next a double number of Inow, consisting of
68 pages, will be published in conpection with the Royal
Apricultural Soglety’s Show at Reading. In addition to
*the vsual complement of professional, technical, and com-
# information, it will contain an illustrated report of
W cugfy Icnll,l engines, machinery, and implements
~exhifited at the Show, together with any novelties that may
% wlﬂl thepselves !"r:r notice,

- :&"‘-‘:;.::_:‘_;_.. - e

L L ¢ « DOTICES.
| COMMUNICATIONS on literary subjectssand books for review
care W be forwardedd to the EniTor.  Anonymous corre.
it ce will be wholly disregarded, The return of rejected
nnot be apteed. Correspondentsare requested
n onegidesof “tle paper only, atd to mark papers

an ;ln‘.\h for * Subscriptions, Advertisements and
%“f 161,
ost Office

o mﬁ&wmnﬂ ge to budremitté;} to the g

. Lon . nes

. ~ to be made ylb(? to l:znr I‘i‘..‘NLﬁsm'. and
: &unly Bank,"

crossed ¢ London and
“Advertisements other Business Communications ark
® o be a®dressed to the PusLisiex,
o To enswle insertion, Advertisemgnts should weach the
2 ey ot later than Thursday morning,
, Subsorifhions are payable in advanoe, at the
e #rates pec annun; ineluding postage :—
The United Kingdom’* .. - Elgunl e D
Dritish olonies  generally and  United
o Btalege ., " v ’e ‘s -
} y China, and Japan " " “ 118 6
Amgrica, Tast Coast ,, . o 1 10 o
il " 2 West Coast |, Vi Ve 1 15 o
'm. ‘:ﬁ‘nt ol gurnpe, Egypt..and
- . 4 l'| ‘. . e e . 1 10 o-
ol 1) Mhformation will be supplied on application
: *Ba%unu. i e ‘e
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Jeancourt et Cie,
. de Rivoll, ond MigEwm,

" y 324, R
q‘uqum, 15, nuulrmr? Stuf

¥ g 2 Paris, will lum thick or thin paper copies of
applicati il i i
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¥ SCIENGE AND ART.
* Soury “Kensivaron MuskUM,—Visitdry during The
‘- ng Jnm 1, 1882:—On Monday, Tuesday,
’ - Sat rec), from 10 a.m to 1o p.m., Museum,
.9"- L tile Marine, Building Materials, and other

On Wednesday, Th , and Tad
)y o 1ovan, 05 P T

i ﬁ W!w& Hturinj;, and other Cnlloci
“in former s, '18.7139..'1‘0131 from the opmh'ome
o Museum, 31,685,004 i
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Roy GRICULTURAL Y. . g am. to
7pm.  Implements at Rost and in uﬂﬂ. M-w‘ Diary,
Hamand 130 pom, Parades, Noow, Hee bﬂ!lll-
INOHAM  Acicuiioral  Boowry-Bhow  at Mansgeld
s

Two days, .
THUKSEDAY, Juiy .

Ravar, Aeniciiaoaar Seciery = Reading Meet'ngg 8 am. to
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Address by.tbo

Samirany Lowrerore, =5 pom,  Anniversa A
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L0011 GICAL L OCIETY oy pom, .

METALLURGY AND MINING.

Tue Basic Procrss LITIGATION. —The Amerigan
Commissioner of FPatents has affirmed the decision of the
examiner-in-chief, that Jacob Reese is the prior inventor of
the dephosphorising processes, set forth in Reese ¢, Thomas
et al., ** cases A and B,”" * This,” says the Jron Age, «is
the final action in these cases as far as the United States
Patent Office is coneerned,” i

IkoN viusus Tisper ror MINES, — M, Guibal, en-
gineer, recently submitted 1o the Bociété des Ingénieurs
sortis de 1"Ecole de Mines du Haivaut, Belgium, some
samples of rolled iron joists of special section, which, in his
opinion, would advantageously take the place of tims
ber for = supporting the roof of mine workings.
A shoe of T form, on the floor of the gallery, receives
uprights  of double T section, provided ~with re-
cesses, in which it the projections of the shoe and of the
upper longitudinal,  The upper joists carry others of T
seetion which supemede the heams of the ordinary timber-
i, There is no complicated jointing in this iroa suppart,
which is very simple to erect, as the joists only weigh 30 to
32 1b. the yard, They are casily moved about, and they are
capable of sustaining a load of 15 cwt. in the middle with-
out being deflected,  Besides, §0 per cent, of the original
cost would be realised by their sale as old iron on the work-
ings being abandoned, .

RoasTing OkrEs 1N Mexico.—TIn
richer vanieties of silver ores are smelted
portion, of course, being worked by
while in som few of the mining districts barrel amalgamation
15 extensively revorted to.  The ores which are to be smelted
are, in some places, roasted in heaps, which is done by
surrounding the ‘mineral, broken into large lumps, with a
layer of charcoal, retained in its place by an open wall of
rough stone built in a circular form. The openings in this
walt admit of the passage of the necessary amount of air,
and the operation is completed in, the course of twenty-four
hours, with an expenditure of ¢harcoal amounting to one-
half the weight of ores operated on, At Nieves the ores are
roasted in circular kilns 4 feet 6 inches in diameter, and of
about the same height,  These are formed ;‘! bottom wall

Mexico only the
y tha greater pro-
the Patio process,

of adobe or sun-dned bricks, and are withbut a roof, the
walls being so constructed that the area of the openings is
nearly equal to thaj of the brickwork between them, f;‘lh
each of these kilus are charged 2000 1b. of roughly broken
ore intermixed with one-half its Weight ofglryéood. The
operation require¥ a week for its completion, but this
methgtl of roasting can only be employed during the dry
season, 3

Tim AVORLD'S PRODUCIYON OF LEAD IN 1881,—Herr
Landsberg, the general manager of ;the famous Stolberg
Company, has, in an annual report to his company, given
an estimate of the production of lead gn Europe for 1881,
‘Lhis estimate deserves attention, as the paimstaking care of
the author and his facilities for the collection of shtistics
make ijgas close as such data can be obtained at so sarly a |
date. In many of the cquugries named efficial statistics do
not appear at al, or are issued’ two, three, or four years tqo
late, 5o that they have little value commercially, The fol.
“lowing is Hér Landsbery's estimate for Europe 1~~Spain,
#120,000" metric tons; Germany, 90,000 ; England, 67,000 ; o
Framee, 15000; Italw 10,000; Greece, 9000 ; Belgium,
8000; Austria, 6000; and Russia, 1500 metric tons :
Total, 326,500 metric tons. The author estimates the pro-
duction of the Uniged States at 110,000 tons, which is pro-
bably very near the mark, As the output of Mexico, South
America, Canada, and Avstralia%s small, it is probably safe
to assume fat the world's production is about 440,000 tons
offead. This does not include China, which is a heavy
consumer of lead and is not unlikely a producer of some jm-

lance, nor does it include Japan, for whose output we

aveno fignres, It willde scen, therefore, that the United
Btates takex second rank among the lead- ucing coun-
tries of the wm"!d“;i “mifilf .‘;;iniu. which has declined of late
years, goes on fallin this year, or we keep up our
sent gate of annual fncnuc. t}he end of :ah“:n
United States to the position of the greatest lead-producer
in the world. 'We are now®onsuming about one -fourth of
the entire world's productivn, and ought soon to be able to

mtha wants of some of our neighbours,— Znginsering

ining Journal, s :
MANGANESEIN BESSEMER RAIL BTEEL,—An interesting
on manganese in B er rail steel was read by Mr.

s:rr
Sogrialivg ekl orutﬁlh'ﬂ:w'tm ¥
t n Institute - A
cont awhlnfmiyww:fchmyhofhm
Bessemer steel makers, and has been submitted as a cone
tribution to the much«vexed discussion
The analyses were
the

the

.ﬁd high time
part of the time in

BT g o e

wspring of 1881, at the

111

it eracked

| e s

v e . \
The steel is likely ¢ affect its rolling ; while h-thw ey
mill extraordinary pains were taken with the m 7
rolling. “rhe bot presented the l'ollo'ﬁ d
stalement of the manganese n with ding
observations on the r\glllng q.m’fgm steel, and also the
dates on which samples were taken:— ¥

Date, " Manganess. Steel ralled,
April 1gand 15, i 0B .. AL
April 16 and 18, & 089 ¥ ‘Well.
April 19 ® -+ o o6z .. Medium.
April 20 PR s Tlvey . Badly, o
Aprilzr o 2 0'4h 4 e
Aprit 21, i s oy T 'Wery badly.
"pr“ 22 - e e . “'? - u -
Apedlag: o0 5 e el gy Wl

A diagram was also given, the ordinates of the curve baid
manganese percentages, and the abscissm, days on whic
they were determined. For comparison with this, gn
approximate curve of rolling was shown, being I':l.lw
horizontal distances as days, as before, andvertical distances -
representing the rolling Df:ill steel from “well ™' to * very
badly,” In the series of results obtained, the manganese
was apparently the only element, either in the chemical
composition or mechanical constitution, which varied at all
commeasurably with the variation in the rolling of the steel.
The former appears therefore to be atwibwtable (o the
rolling. G

ELECTRICITY AND
TELEGRAPHY.

THE PREVENTION OF FIRE RISKS
FROM, ELECTRIC LIGHTING. 2

HE following rules and regulations for the prevention
of fire risks arising from electric Jighting are recom-
mended by the council of the Society of Tel?f"nph Engi-
neers and of Electricians in accordance with fhe report of
the committee appointed by them 6n May 11, 1882, to cons
sider the subject.
Members of the Commiitee,
Professor W, Gi. Adams, F,R.5,, vice-
Sir Charles T, Bright.
T. Russell Crampton
K. E. Crompton,
W. Crookes, F.R.5.
Warren De la Rue, D.C.L., F.IL.5. .
Professor G, C. Foster, I R.5., past president.
Edward Graves,
J. E. H, Gordon,
IJr.rj. Hopkinson, ¥ R.S, _
Professor D, E, Hughes, F.R.5., vice- presideci,
W, H. Preece, F.RR 5., past president,
Alexander Siemens,
C. E. Spagnoletti, vice-president,
James N, Shoolbred,
Augustus Stroh, .
Sir Willlam Thomson, F.R.S,, past president,
Lieut.-Colonel C, E, Webber, 1L K., president.

These rules and regulations are drawn up not only for the
guidance and instruction of thoge who have electric mlnlng
apparatus installed on their premises, but for the reduction
to a migiggum of those risks of fire which are inhereat to
every system of artificial illumination. The chiel dangers
ol every new application of electricity arise mainly from
ignorance and inexperience on the part of those who supply
and fit up the requisite plant. The difficulties that beset
the electrical engineer are chiefly internal and invisible, and
they can only be effectually guarded againt by *“testing*
or probing with electric currents.  They depend chicfly on
leakage, undue resistance in the conductor, and ba(ymnll,
which leard to waste of energy and the production of heat,
These defects can MIK le detected by measuring, by means
of special apparatus, the carrents that are cither ordinarily or
for the purpose of testing, passed !hruui: the circuit.  Hare
or exposed conductors should always within visual in-
spection, since the accidental falling on to, or the thought-
less placing of other condusting bodies upon such conductors
might :..ﬂ to ** short circuiting ' or the sudden generation
of heat due toa po current of electricity in conductors
too small to carry it. Tt cannot be too strongly urged that
amongst the chief enemies to be Fumled against are the
presence of moisture and the use of *“earth " as of the
circuit,  Moisture leads to loss of corrent and to the destruc.
tion or the conductor by electrolytic corrosion, and the ine
judicious use of *“earth™ as a part of the circuit tends to
magnify every other source of difficulty and danger. The
chiet elzmzm of safety is the em ent of nkl.lhs‘:ud ex-
perienced electricians to supervise the work, ¥

Ayt machin Shok b 1 iy plae

1) The o machioe s! ix a

{3 It should not he exposed 1o dust or flyi ;

“6;} It should be kept perfectly clean and its. well

:.{;}' 11:2“»@ of its colls ad conductors should B
ect, , y i T
b'&;) It is%etter, whea practicable, to fix it on an insulating

president,

6) Al mam in the dynamo room sh:::l hlrlmly

ted, aveil in conveniently arranges inspece
wumw or nﬁinnd ’ iz e
st G T W, St
“(7) Evry switch or commutator used for tumiog the
current on or off should be constructed so that when it is
- moved and lef} to itself it cannot permit of a inent arc

or of heating, and its stand ; ; at

ware, or some other

incombustible
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fuses 50 that no portion of the

oul evecbe allowed 10 atain 4 temperature
Tare e very essence of. salety,

They sho w i mlmn:ible:_um.
en il wires become y warmed the ordinm

cmfit a proof lm they are too small for the

they ought' to be replaced by

ordinary ci
s should be used, and the emplc;ym':llt
rpose of com

 case be lllw!c‘f
Yare wire out of doors rests on insulating
it should be coated with insulating m rial, such
bber tape or tube, for at least two feet on ¢ach
side of the unplxm.

(12) Bare wires

Rds or water
& the cireuit

passing over the tops of honses should
seven fect clear of any part of the roof,
should invariably be high enough, when crossing
allow fire escapes to pass under them.,
(13) It is most essential that the j]::ilntn should be elec.
l‘i.li and mechanically perfect, One of the best joints is
ipped round with small wire and the wire mechanically
by solder. '
e tion of wires when underground should be
3 tly indicated, and they should be laid down so as to
be easily inspected and repaired, -
(1 '5} 1l wires used for indoor purposes should be efliciently
insulated 1

(16) When these wires pass through roofs, floors, walls, or
partitions, or where they cross, or are liable 1o touch,
metallic masses like iron pgirders or Fipe;, they should be
thoroughly protected from abragion with each other or with
the metallic. masses, by suitable additional covering ; and
where they are liable 10 abrasion from any cause, or to the

predations of rats or mice, they should be efficiently

neased in some hard material, 0

(17) When wires are put out ¢f sight as beneath flooring,
they should be thoroughly protected fram mechanical injury,
and their position should be indicated.

N.B.—The value of frequently testing the wires cannot
be too strungly urged. It 15 an operation, skill in which is
‘easily acquired and applied  The escape of electricit
canmot be detected by the sense of smell as can gav, but it
can be detected by apparatus far more certain and delicate.
Leakage not only means waste, but in the presence of

moisture it means destruction of the conductor and its in. -

sulating covering, by electne action,
7 ’

IIT, Lames.

(18) Arc lamps should always be puarded] by proper
lanterns to prevent danger from falling incandescent pieces
of carbon, and from ascending sparks. Their globes should
be protected with wire netting.

(I?} The lanterns, and all parts which are to be handled,
should be insulated from the cirenit,

IV. DANGER TO PERSON,

(20) To secure persons from danger inside buildings, it is
essential so to arrange the conductors and fittings that no
one can_be exposed to the shocks of alternating currents ex-
ceeding 60 volts ; and that there never should be a difference
of potential of more than 200 volts between any two points
in the same room,

(21) 1T the difference of potential within any house exceeds
200 volts, whether the source of electricity be external or
nternal, the house should be provided outsica.with

““switch," so arranged that the supply of electricity can be

at once cut off,
By order, of the council,
F. H, Wesn, Secretary,
Offices of the Society, 4, The Sanctuary,
: Westminster, June 21, 1882,

ELkCTRIO- LIGHT IN THE Cirv,—The Corporation,
. the decision of Parlinmelll upon the Electric L'gh‘t‘
0 not se to enter into any enga ent Wit
regard to furmpoliahtiu the City, but they e::::s them-
selves decidedly favour to the houses on the line of route
of the cables being aup§Hed fromehe
to undertaking the wor
the cables,

blic wires, and also
connected with the laying down of

Ll
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 NAVAL ARCHITECTURE.

LAUNCHES,
5 EncLisu,

Burns.—On Tuly 1, Messrs, Fdwd, With
launched from Jldﬁlehn Shipyard, West Harli‘;ponl. this
n_screw-steamer, built to the order of Messrs, Glover

Brothers, of London. Her principal dimensions are ;
Length, B.P., 285 feet: beam, extreme, 36 fet; dep:ﬂf
v zw 2 inches ; and she is expected to carry
P iy e,
ver, will essrs, T, son gnd Sons
Hartlepool. - ‘ f

Kish, Boolds and O,
5 Sun&e'riaud, this serew

and Co,

o Lot oy iy et

rewnstances  complete metallic

breadth, 36 feet ; depth (moulded), 1§ feet. CGross
about ¥584 ; ndtt t ahout 7o,  She will
with en
John
feeartder—On June 21, Mr. W. B, Forwood's
ton cuttery huilt y Messrs. Inman and Son, was
from this firm's yard at Leamington,
sions ares— Length L.W.L., 64 feet; beam ext
feet ; depth g feet 6 inches ; tonnage, 46 T.R.A.,
r's measurement,
. Lutka,— On

‘on-Tyne, this jron screw-steamer, of the
sions ®~Length, 215 feet; breadth, 2q
depth, 16 feet,

to, the order of Th., Rodenacker, of Danzig, and is
for the Meditermanean and Baltic tracdes.

Mount Tabor,—On June 29, there was launched
shipbuilding yard of Mr, Jumes Laing, Deptiowl,
“land, this_ron screw steamer,

capacity, for Messrs. John

The principal dimensions are t==Length, 285 feet ;
nches dinmeter, and 42 inches stroke, will be suj
Mr, George Clark,
Short Brothers' shipbui
this iron screw steamer,
the following dimensions :—Length, 216 feet ;
3o feet 6 inches ; and depth, 16 feet.
are to supply her engines.

Oranmore.—~On  July

Length, 352 feet ; breadth, 40 feet ;
3 inches, She will

are two boilers, with twelve furnaces® The Ora
intended for the general cargo trade.

St. Andrew’s Bav.—On July 3, there was launc
the shipbuilding yard of Messrs, Andrew Leslie anc
Hebbum Quay, this steamer, built
Affleck and Gray and partners, of North' Shie
inténded for the Indian, American, and Black St

feet (between perpendiculars)
feet.  The carrying capacity of the vessel'ix 2700 10
engines, which are of 199 horse

the North-Enstern Engineerinig Company,

Scotei,

building yard of Messrs,
Glasgow, this screw-steamer of about 2000 tons,
the order of Messrs., George Hood and Co,, Glas
their Black Sea Trade,

and Houston of Glasgow,

o Cloch and Cumbrae.~On July 4, these two iro
steamers, each of §00 tons capacity, built and en
Messrs. W. Sfnon and Co., were launched comp
their works at Renfrew. They are
engtines of 100 horse=power, The steamers are the
of the Clyde Lighthouse Trust,
deepening ofierations on the Clyde,

launched fromm them y
about 2500 tons gross, Tor Messg. R. P, ioustgn
of Liverpool, which will be gmployed by them
b:nmul carrying trade,

Liverpool.

launchi from the
barque, built for the Loch
Liverpool,

Line of Mr.
This vessel, whi-.;h 5 the seventh the

tons gross,
Normandy.—On

a

s launched from their Fairfield Works,

@
O

unched May 31, both constructed b

the Western of France Railway Company,
is similar to,
Brighton,
companies about three
successful vessels in every way,
the Norwandy, are :—Length, 230
6 inches; depth (moulded),
(gross), about boo tons,
compound type,

eet; breadth,
11 feet 8 inches;
The engimes are of the

by § feet stroke, and the
10015, by four steel boilers,
be above 2200, and this will

per hour.
Lo0+Chi, - Onr Jul

from their yard at

about 800 tons gross

givc‘r)n speed of about 1
y Messrs, Aitken and Mansel

register,
steel, and has
ga:im and James Weir, ‘s
avigation Company. The machi
. Lees, Andei)u'on and Iyde
a.—On June 30,
launched from “their shi

n bjui!t to the order of

Messrs, Charles Connell

50 toms, built to the

Afeet ; and 21 feet, .
e ir ot Mars S e aer ek boen

Cedriv,~On July 1, {here was launched fiom the
Murdoch and  Murray

tonnage i
be fitte

es of 140 horse power, with large boilers, by Mr,
mson,

new 46h-
launched

The yacht's dimen.

reme, 13
50 tons

r]’une' 29, there was launched from the hip-
building yard of Messrs, C. S. Swan and Hunter, Wallsend-
following dimen-

feet o inches ;
Her engines are on the compound surface-
condensing principle. by Messrs, Black, Hawthorn and Co. .
and of 110 nomihal horse-power. The vessel has been built

intended

from the
Sunder-

of 3300 tons deadweight
Smith and Co,, of Glasgow.

breadth,

38 feet : depth, 27} feet.  The engines, of 36 inches and 38

splied by

of Southwick Works, Sunderland.

Newent,—Ou Jume 29, there was launched from Messrs.
ding yard at Pallion, Sunderland,
built to the arder of a local firm, of

breadth,

Messrs, Dickinson

4, this new steamer. built fof
Messrs. Johnson and Co,, of Liverpool, was lannched by
the Barrow Shipbuilding Company, Her dimensions are ; —
depth of hold, 31 feet
be fitted with compound inverted direct -
acting surface-condensing engines, with cylinders 42 inches
and 80 iuches in diameter, and a stroke of 4 feet,

There
nmore is

hed from
1 Co., of

to the order of Messrs.

lds, and
*a trades.

The dimensions of the vessel are as follows : —Length, 265
i breadth, 35 feet ; depgh, 234

ns. Her

‘power nominal, are built by

ship-
v, Port-
built to
gow, for

Her engines,- which are of 150
horse- power nominal, and will be su pplied by Messis. Muir

N screw s

gined by
lete from

fitted with compound

praperty

and are intended for the

Aermes.—On June 30, Messrs., Aitiken and Mansel
nvrfal Whiteinch this screw - steagmer of

and Co ,
in their

The vessel will be fitted there with
r machinery by Messrs, John Jones ayd Sons, engineers,

Loch ﬁmfm.—8n July 1, Messrs, Dobie and Co,
Govan Shipbuilding Yard this iron sailing
Jas. 8§

at, ol
uilders

hﬁ:e constructed from samé model, measures about 1090

Juue 29, Messrs. John Elfler and Co, *
Govan, this steel®
addle steamship, sister ship to the Lritany, whickiavas

that firm for the

London, Brighton, and South Coast Rai way Company, and

The Normandy
though somewhat larger than the Fictoria and

built by Messes? J. Elder artd Co, for the same

years ago, and which Proved very

The principal dimensi

27 feet
tonnage
diagonal

with high-pressure eylinder of 46 inches
diameter, and lowapressure cvlinder of 88 inches diameter
steam is supplied at a pressure of
The indicated horse-po

will
7% knots
launched

biteinch 1his twin screwssteamer, of
This vessel is constructed of

Messrs,

for Whe China Merchant Steam
will be fitted by
Co., Clyde Street, Glasgow.

and Co,

building yard at Scotstoun, this

order of

and Montgomery, Liverpool, for

m#ﬁdw-ud Deminion  Steamehi ompany,

Limited. T machinery is being ‘edp by ll:'m!; A
John and James Themson, Fignieston ine Works,

Wuchang~On June 30, Messrs Scott and Co,, ship-

» Jaunched from their shipbuilding yard

at ;@ twin screw steamer of 1250 tons register,

and of the i—Length 250 feet; breadth
built tow

lhi&;wn L
‘and s intended for the China trade, € %Mm :

& !

jomaking a total of 780 for the present year, or u

o:;;&tnua ol petroleum, 237
tirfther.

-corresponding month for the last eight

» o, L4 b
oo
e e ]

sister steamer to the Chung King, vecently launched by th
ul?‘e, firm foa Mdml'u. Swmgx ahd Som.h : 1
erfa,—~QOn July 4, Mesars. John Elder and Co
launched from their y%ni it Fairﬁelc{ this fine iyon screw.
steamship, of §100 tons gross register, for the leﬂ:ﬁ Germar
Lloyd Company of Biémen. ~Téis vessel, which is intendec
for the Bremen and New Yoik line, s of the l‘pllnw?hg
dimensions ;—Length, 450 feet ; breadth, 46 feet; d
3 feet 6 inches, She is classed the highest grade of Yhe
Bureau Veritas, with several extras over their requirements
such as iron lower and orlop decks, and additional wal
tight bulkheads, The upper deck is of teak, while all 4
deck houses and deck work are either of tea¥pr iron, Tu
protect the vessel from (he heavy Atlantic seas iron turtles
decks are placed_ at both ends of the ship. @ There 15 a
promenade deck “about 180 fect long, and the whole width
of the wvessel. Besides the ship's officers and crew, 170
in number, the wessel will carr 170 first-class,
90 second.-class, and 1100 lhil'!—"tcl:\&i passengers.
The chief dining saloon is a very handsome and comfort
apartment, being about 4o feel square, and is beauti
lighted by a cupela from the promenade deck, The style of
furniture, cabinet and uph@stery wik is of the most Juxuris

ous description,  The vessel s rigged  with four polc¥masts
of iron, with ygrdw on the fore and main masts, ibe fs
]’>mv_nled with steam and hand .steering gear, and all Mbdern

appliances to ensure the salety of tNe vessel at sea, and to
lacilitate the working of cargo. The vessel will be pro.
pelled by compound engines of the inverted -elinder type,
supplied by tha builders, having two low-pressure_cylinders
86 inches diameter, and one high-pressare wlinder of 62
inches diameter, § feet stroke, q_n(l working up_to g 1b,
pressure,  Steam is suppliedo by four double-end®) b ors,
with six furnaces in each, and it is cxpected that the engines
will develop 6000 indicaMd horse power,  As the vessel 1afs
the ways she was named by Miss Jessie Irost, neice of g,
Lohmann, the masaging “dittctor of the North f‘mrmsn'
Lloyd Company, a
TRIAL TRYPS, »
Ligses,—On June 25 this s®amer, which has heen built
hi' Messrs. Raylton, Dixon and Co,, to the order. Mesars,
Money Wigram and Sons (Limited), of London, for their
Australian line of steamers proceeded on her trial tri from
Middlesbrough, She ig an iron serew steamer of the ll::"nw-
ing dimensions :—Lenglh over all, 310 feet; breadth, 40
fect ;- depth of hold, 25 feet inches ; andhas a large carry -,
iny capacity of 3700 tons. ﬁcr engines of 250 horie -power
nominal, by Messrs, T. Richardson and Sony, of We
Hortlepool, indicating up to 1550 horgg-poweo \ﬂrkérlgg
markably we'l, giving a speed of 123 ®nots " o
Matpo,=On July 4, this vessel the latest addition w the
flect of steamers owned by the Compania SudsAmericana
le Vapores en el Pacifico, built by Mbgsrs, Johft Roeb. wor
Co., Port-Glasgow, the engines by the firm of M8srs,
Rankin and Blackmore, G:eenockoyent wn her drial trip.,
The Maipo is a four-gecked vessel rigg¥d s a tltreo mas:ed
schoomer, 350 fect long, 41 fect_6 inches in breadth, and
36 fect in depth to shade deck, her Bross tonnage Bej g
3000 tons,  ghe engines are 280 horse-power noudo !, "
and 8o, with 4 feeg, 8 inches strokoy baving a working fower |,
cqual to 2400, with 9o lb. pressure,  Four B Joxh ¢ i
gated flue boilers supply thg steam, avhich “dved ample,
Thete are besides three don cy engines in_the enginegoom,
&c. At the trial tri;#c engines worked with great smooth-*
ness and minimum vforation, the speed obtained Ivstarg ecqual
1o 14} knots, . 3
s Romania,.—On June 27, this new steamer, the first built
to the order of the Romania Steafiship Company, ran a
most successful trial trip from the Tyne, The Komania was
built by Messrs, W, Pickersgill and Sous, of Southwicky
Sunderland, and engined by Mr. Geogge Cland, e
Southwick Engine Worls, Her dimensions are : —
long, 33 feet 6 inches beam
1250 tons register, and carrying capsity of 1750 tons, Her
engines, which are on the compoun surface-gondensing
principle, have cylinders 294 inches and g5 inches diametge
respectively, and a 36-inch stroke, and during the triu) rasw
9o revolutionsy developing g0 horse-power and a mean
speed of 1o} knots, oY

DISASTERS AT SEA, — There were m'Briti fna?
doreign actual shipwrecks reported during the gpast “weefl, -
Qegrease
of 133 as compared with the corresponding  pefiod
last year the increase for the weelk being six.  Btish-owme
vesseli  numbered 11, Three were Steamers, afl
British, with an aggregate tonnagé &f 1080 tons, Totadd
tonnage lost for the week, 9503 tons. Total gumbep
of lives lost and ?inuin 57.  Five vessels were wreabed
off the coasts of the Ufited Kingdom, all behﬂg British
owned, Three British vessels sunk by, colli-ion, Of Gyegt
Britain. 999 tons of cotion were lost, alse 6oo tons of ¢opl,

tons of oats, and qoo tons of
o p Lo .

CLYDE SWMIPRUILDING 1IN JUNE,—
June, as we learn from the Glaygow Herald, hln? amoundy
of new tonnage has been {ml into the water By the
firms on the Clyde. In all twent -ong vessels, haging an
aggregate tonnugd of 35,011, thjust been launched. It
has generally been the case that June furnishes more than
the average monthly contribution towards the yearly output,
the greatnciivity in the lnter stdfe of shipbuilding in that
month beivg gggounted for to a certain nt by Ship.
builders endeavouring to make o clearance prior to the Fair
Holidays setting in, In this instance, however, the returns
are unusually good. Not only is the tonnage i excess of
last m nth, dt the figuros Are also higher (han those of the
ars, the nedrest
approach being June 1874, When the total reached 35 000
tons, T the purpose of comparison,
tonnage, for the same month in ?rmer years. aLast
mofith, 31,438 tons wese ‘launchéd. In Juoe 1861, -
the tonoage amounted to 29 000; in Juge 1880, to
22,528 tons ; in June; 1879, to 12,074 tons: in Juoe, 1878,
to 24,500 tons; in June, 1877, to 13,400 tons ; in unc,
1876, to 14,092 tons; in ‘June, 1875, to 20,700 "1ohs " i,
June, 1874, to 35,009 tdns. In the returns sre included a
n 1 ofyvessels ol large dimensiops ~viz., the Cunard
liner | nia, of 5300 tons; the Ciey :.y‘f'ijord.’ 1900 tonsa
the Chanderngger, 3060°10m4, etc. ~ Messrs, Alex, Stephen

priy, Y v

[ et o ] : L .

G e of
el
, 16 [det 2 inches depth ol eld, '

Duving the*hgonth of

varioug,

we give the <
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¢ and Sons and - Elder and Co. have each | name, His next imp, ure, in Decembew 1842, was | g NOTES.
contibuied three o B Jt:b: the total. “Dewpii e lrge | i literatur he Tounder ofthe m“ﬁ"f + GENERAL NOT"EB.,I S
T statenubpears to be a lotef work on hiand, althou, o . o e : %~On Jume 4, Cornish smelters
it iv stated that fi tting their orders pretty | meanfime become extens ve, and es ofhis taste gnd Tue TIN Stanp Jmm"".ﬂng Mw ric
. well :m dup, m;tll‘;?r‘:uﬁ;opfﬁw r'ilvcrlhc booking ;‘Illll:;lobe seen in all parts of the i m@u‘:! ;gs.‘muﬁ'dd;é: standards 25. per cwt,, T R
orders is still " th the output, over | from were erected at, R ’ ; ol L f
:muzm o? m-u: lnhi]i';lr'l);" '},,ﬁfﬁ; ‘:M‘n coutrm for | Preston, Da b, Leeds, Ripon e, wcd:: Messns. NAsyT AvD Co.—The dxmem,d' g m:h
the month. In that district there ate fifty-four | Oxford, Manchester and Arundel, and he was the architect [ of Messrs, Nasmyt e o Cou m limited Ullmz
mﬂ on hand, being two fn excess of Tast ?o?th. On o&-ﬁiﬁa ;trul-cni;c;. or P?,‘l’lionnl::lfllmctum. for.the colleges .’R:? mb:.::'tun ;.ﬁ".‘.‘,f ph:itx?u:ly chiefly by 3
, A g Sob A % v mpleforth, Ushaw, St, Beuno's, t, and ¥ ' 1 thrown
m-‘.-,,'hi:; h::,:':::u,::ﬁwfsmf:; .:‘l.;? fotd addlar o iug’nsm:. Amm:g'lrh latest and finest w:rrl?:nex::utedqm members of the concern, and have not been open to

intend addin;i to

- floets gre holding back in the Thope of becoming

+ Camplaints are still being made about the irregus

» m’gnf the workmen, -and ope shipbuilder estimates that,

with profér attention pn the part of a section of the men,

his establishment coulg have ‘turned out about 2000 tons

more during (he first six months of the presen( year, The

tonnage lannched during the first sis months of (his year, ag

®  will seen from the subjoined table, is in éxcess of the

* @ responding period in any former year : —
Ll

Tons,
Janvary o June igelusive 4882 o 161,992
£ e n e RB1 " 155:500
5o = 1880 .. 108,078

® n " 1879 * .p 96802
" » 1878 ‘4 128,511
" " 18779 .e 82,320
" " 'ﬂ?b ‘e ﬁﬂ,sll
» W 1875 .y 112,300

W i lﬂ?o’ b 3 137,9“)
Fixina Deripn Tones.—~Witl the object of securing o
@ prigsure of Steam, swmbined with the ubmost econom
O yEHATAS space, o preat inmoWhtion was introduced into the
ol . Lolyphemps by the substitution ﬂ{ the locomotive type of
N Q_.off;r, with enclosed stokeholes d forced draught, for the
) « Or@inary marine boller, ln.thil respect the boiler arrange.
o 5 0f the torpedo ram may be said to be practically
E::li 1 with®he system which has been Jong adopted in
Io?wﬂ-bnqti. Butin the small crafy an important diffi.
culty has always existed, (@ving partly to the dilference in
the rates of expansion  between i

tube-plate, and partly to the intense heat set ur,
the water from the points of junclion, cakages
occuired the moment (he ehgines were stopped or steam
, Wusreduced, As the same defects were manifested during (he
iminary steagn trials of (he Lolyphemus at Chay am,

18 engineering department at the Admiralty resolyed to

: exhaustive series of experiments at Portsmouth
ithe th, t:l¥ of determining the most effective means of

- .

¥ toWwevent leakage, Four first-clags tora
ts Were plfced wnder the orders of Mr., J. Ells,
Fhiel inspector of machinery, for the wurposes of the
eac t having iis boiler fubes fixed in (he

by a differenw method, = These trials have extended
& number of weeks, and are now concluded, after each

“craft hlmcu PRCUomy proved to death, The Lightming's
_tubes were fixed in the usual way, with the hea outside,
bu gtheued by cightetay tubes: No. 3 bad the tubes
gl into the fire-box ends, the thread being of peculiar
0. 11 had the tubes expanded into n‘gwuvc in the
&h ¢ and ferruled * while No, 12 had

® the wl abded through the plate ana strengthened b
b onf steel mles. No, 3 wik also fitted with circulating

L etul for the purpose of bringing the water f m  the
W cooler 8 of the boller to the Mace end, where the
1, occurted,  The cnndilhm; of trial wefe that the

! were to | p?uod under” way at 120 Ib. to the
“Square inch for )quay minutes, the pressure in  {i

» the clobed stokeholes to be equal to five nches of water,
relid is equal to about half poud to the square inch,
: (hegtmosphere,  Steam was then to be reduced in less

’ 1 ti: min®les to 20 b, for the purpose
¢ w 11 o contractione The trials were
ny days T the Soleng steam being pressed
tmes successive uring each trial, N
.o the first Yay,  After havin her tubes re.expen
«*  #ntered ugbeond time into the competition, by
ek hors de combat, Tt was then determined to tuke her
out of the tunning ; but, in accordanee th*instructions
- Mrom the ﬁ.m!mhy. she was subsequently fltted wigp cir-
* cu Iﬁgl ond ungderwent a third trtal, Ag the results
- ot sat nclurr 1ewas then withdraws, On the third
* day thg ZMhoming had o mishap to her steering goar, whith
NO, ?waujnud an accident to the slides of her E::n engine®
. Aigging was next put out. of the Competition, and
ABE trinls were limited to Nos. 3 and 12, the ultimate victory
demaining with the | pumer and the screwe] tubes. She
" ugh the whole of the six ordeals x.1till'uclory, the

ghassed thro
,naeutoquif_ingt!wlr tubes to he re-expanded gng attended
It .

- ik .

ed, she
Was again

fler each day’s run,— Zimes. ‘

. - e - el bhdnioi) o "
iS.w  OBITHARY. -: ' »
* Gurpi®a v Thomax Richard Gl}ppy, formerly of

P @Bristol, and Whose name is associated wigh

of the & rear Wostegn, died aq Portici, Ngp 5, on Jume 28

ged 87, Though an oy ishman, theNea litans regarded

as ' fellow cltizen, for he had Spent nearly hall his Jife

v dife among them, irnp' E their metallarg alg industry,
; Fou,

‘hesany be said have introduced there,
':;Fe o{'wt mechanical establishineds in %:ﬂ:f

the construction

Mt the Ttalia Bovernment
i one of the torpedo boats

gy o :_'g'tt‘." )
tect hventoy ofg the Hansom cab, diad at
* his vesidence, Fulham R Lendon, on June's .
Mr. Hansom, whoi:cmoo:"';mhu ol Fglhaflosl’
to
£om petitor for the am
| uwﬁ‘ Was entrusted to Jim and
The contract prove

commijssi him' to

. »
Hansom, {he well-

b,
t dn
the

of

g. A, Ele d en unfory
wehi d, , and A
Cﬁ;u.' ! E;Ewtudﬁm mu.tuny'mw"dud Mi. o unes by the

patent safety ealy, which til
f .

Pattnership with his son, My, Joseph Hansom,
tioned the Chureh of the Holy Name, , Te
markable for its tower and an extensive application of terra | Ep
cotta, and the noble Church of St. Philip, at Arundel,
which he designed for the Duke of Norfolk,

SMITH.~Mr, Erastas W, Smith, one of the most dis-
tingaished and efficient, yet most modest, mechanical
engineer of the United States, died on June 12 at New

may be men. | th

carpenter, and served for some Linie jn a steam-cngine

lactory in Ohio, On coming to New York, be entered the
lluire Tron Works, and left the waorks temporarily to study

Physics and _mechanics in the University of New Yor

compete

works,  He was engineer-inschief of the Harlem Bridge,
k, and was a trustec
at the time of his

his native couniry early in life,

Mr. Thomas, with Mr,
George Crane, succeeded, by

the use of the bot blast, in

Which he has ever since been Prominently eonnected. Mr,
Thomas met many obstacles during the introduction of

No. n’fnm out -

hold a high position
trade,

LEGAL IN TELLIGEI}IO e,

Fune 23, tl

SUPREME COURT OF JUDICATURE.

COURT OF #PPEAL. * preparat

intifl*s witnesses that, takin _ihe
two inveptiong, of 1870 and 183 together, and diacarﬁ: g

the previous inventions; but it was contended for the
ﬂu.ntiﬂ' that the gpmbination of the twﬂ_inwzugionl of 1870

fnd 1871,

! tiff the first inventor, inasmuch

{‘;?op:u;a inmm it Mmhn:llﬁdpud “‘.m
WW, b o T o
The appeal was accordingly didmissed,

¢ public, :
El'#o ForEsT TRAMWA

Messrs,

tors., G

ject or an alien, desiring to reg
apply to the Re;
pared in

declaration shall
or partnership, or by any

of a pair of horizont
sions being 13 feet in length,

further supply of 12 ton
run from a furnace in the side
so quickly “run jnto "
hours to melt, and six weeks have
mould. The latter involved

requiring nicety of The ‘engines, of which this

Niort, Dumont, Clert,

exhibition organised by t
open until the end of the month. orge
l{:ck. Amiens, made j.gnod display of wrought iron
and M. Denys, of P :

forated and stamped-out sheet iron.  Two portable engines

tramways are usi

ping Foragt
the line by Bank Holj ay, Aua-at
of 4 Merryweather an Sons, of Greenwich, At
l:lom:l the line is to be worked
hat stear®motors will be used
GAs STOYE EXHIBITION,—

York, He wan about sixt cars of age, and had been heating applia
ailing for $ome six months, s xlr. .‘imltrl8 was a native of. | is to be opened on st Altt'gust,' near the
Mansfield, Connecticut, When a boy he worked as a | Brussels, It js arranged by

As engines are also elj

for i they will be w

committee, though at the owner's

ac

made by

al engines, the extreme  dimen-
feet in breadth, and Gmf:;t

¥8.—The directors of the |

endeavour to open
7. The cars are ordesed

horm,butiziuxpeeud

within twelve months,
A public exhibition of EE'
nces, free alike to exbibitors and the public,

Halles Centrales,

the !:;niclpn.litwd the
thorities, and prizes.will be granted to succesfu] com
o g s gl:le[‘orndmisllm. but not to

orked gratuit the

whence in 1844 he was raduated, this he retum, tion may be obtained from the president of the committee,
to the Allaire Tron Works and laboured there for six vears, | whois manager of the gas works, M, Aerts, 317, Rue
having the principle charge of some of the vessels being | du Progris, Brussels, )

then built, "Of Jate years Mr.  Smijt been one of the TrRADE MARks REGISTRATION,—A notife has been
most prominent consulting and superintending engineers. | issued from the Trades Marks Registry stating that in sub.
In 1866, the degree Doctor of Physical Arts was conferred | stitution of Rules Sand 11, made in ugust, 1876, the fol-
upon him by the City of New Yor University, Mr, Smith lowing rules were made by the Lord Chancellor on the 24th
designed and constructed the waterworks of the city of New June, 1882 ; —Rule 5. ““A person, whether g British sub .

ister a trade mark, shall
strar by sending to him a statement pre.
nee with rules 6, 7, and 8, and the pre-
seribed fee, with the addition, in t
been used before the 13th August, 1875, but not

he case of a trade mark

ance wity
[ whm

nk any
partnership, the statement

death, which has

THOMAS, — David Thomas, a pioneer in jroy manu- | otherwise, of agdeclaration prepared in
facture in the United States, died of Pheumonia, at Cata. | Rules 9, 10, 11, 64, 65, 66, and 67."” Rule 11,
siqua, I'cnn‘zlmnia. on June 20, in his 88th year, He | an application for e registry of a trade mark is
Yas born in Wales in 1794 and entered the iron businessin | or on behalf ol’nn]y;ﬂrm or

one member only of such firm
person duly authorised by such

running a furnace at Yniscedw n, Wales, with ant hracite. ™m or partnership ; and the Registrar may require such
Later, ﬁ:e was induced by Mr.’E:ikine Hasard to go to the | proof gs K:'lhilik’i E‘ that the application m‘fc is duly au.
United States to build A similar furnace in (pe Lehigh | thorised by such firm or artnership,"

Valley. He made his first ciast of anthracite pig ab the LARGE ™ CASTING,~ large picce of mlﬂhiﬂ% was
Pioneer Furnace, Pottsville, Pﬂlmylvinig. and on Jul recently cast at Messrs, Daglish’s Enginmlni orks,
blew in the first stack of the Crane Tron Company, wit St. Helens, The casting was a mrtluu of the frame

indepth. It was a uplicate of one cast at the

anthracite as o blast-furnace fuel, but he overcame them 5 inches
his untiring energy.  The name of My, Thomas wil] always | same works about a month ago,
in the history of the American iron weigh 26 tons, In order that there

metal for the purpose, about !hmuf tons were melted,
e TN ouring of the metal into the mo
H.-w minutes, and it was happily ac

this had been d?mllcd a
5, and m;ot.h];er of about 8 tons,
of the

the moyl

ion of the

Guitton, an

y showed
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and, Lke that one, will

d be no lack of

building, Although
the metal took four
been consumed in the
many details
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(Sittimgs at Hv":.r!m:'n.rr;r, before the ASTER OF THE Rorrs casting constituted of the ﬁ.m’ are for shi ment ,
and Loxos J USTICKS Brewk and Corron,) abroad,  They are P;?tiozuw engines intended fir the
SAXPY &, Yup nwuc:arzp WAGON COMPANY (1M ITED), driving"8P very extensive cotton mills,
This was an action for inftingement of a Hllanl. SAINT-QUENTIN EXHIBITION.—One of the concours
b lpgcnred thag carly in 1874 the plainti + John Saxby, rigionaux of France was held this year at Saint-Quentin,
obtained a }mtem for certain improvements 1y interlocking | jn’he department of Afsne; and at its close on 5th June,
apparatus for railway points and gj Nalsg Patents ha M. Leon Say distributed the prizes to the com-
been previonsly obtained in 1870 an 1871 for infentions petitors,  Agricultural implements were shown by the fi
of np[.inuu for similar purposes, Tn an action for infringe. | of Albaret, Bajac-Delabaye, Beaume, Boulet et Cie, " of
ment of the plaintiff’s tgnt of 1874 by the defendants, it | Paris (late Hcrmnnu-LachnﬁulIu). Broquet Decanville Aing,
was admitted by the;m of Petit Bourg, Decker et ot, De Corbefl De Nevers, De

d Pmrd: most of wilose

all superflu®us mrms. every element of the patent of 1874 | productions we have noticed in connection with the Paris
® was to' be found in one gr other of those inventions, an Aghicultural Show, Indeed, it must be admitted that there
thad no new result wag obtained by the combination in the | was no great novelty, M, Brasseur Ainé, of At
atent of 1874 different from that which had been obtained however, showed a yoke for three oxen. The industri

Mayor, M, Maviolle, remained

The F de Saint
ltl“;

a fine collection of per.

¢, with which the Court was satisfied, to show that and a water tube boiler were sent by M. M. Meunier, of
any reuon of ordinary skill and knowledge of he subject, Lille; and M. Havequez, of Saint- tin, a vertical divect.
placing the two inventions of 1870 and 1871 gide by side, acting engine, driving s small brick macline, M. M,
could effect the combinadion of the two in & manner similar Mariolle, I'reres, of the same town, showed a Zimmermann.
to that of the plaintiff's invention without making any | Vaide engine ; and the Maison I.ecointe a Sulzer engine
further experiments or obtaining any further information, running. M. V. Daix, had in view some gas engines, and
A Divisional Court, before w the case wag bronght | M, Boivin, of Lille, an improved pulsometer, here was
u motion by the plaintifi’ to set aside or remit to the | also on view a good deal of sypar machinery,
officlal referee (to whom the issues, in. fact, had been re. LrEns Frre Bmm.-—ag following is areport of the
ferred) his report, or to enfler Judgment for the plaintiff, and testing by theLeeds Fire Bri , without nee from ‘the
also by the defendants to enger judgment in thejr favour, ers, of one of § » and Co."s improved No.
held that the plaintifys invention was not gf sufficient | 4 equilibriam steam fire » supplied tothe Corpo,
novelty to constitute the subject of a valid patent, - Judg. | fion in April, 1882, a been :
ment ‘was given for the defendants and (he pgin T | in 1876.— Leeds Constabulary, ‘E’ vision,
appealed, Stat 30, 1882,—From bnpw‘!ntmdonl g

v Aston, Q.C., My, Benjamin, Q.C , and Mr, M { : ir, I beg to report tha
ap, for the plaintiff; Mr, Webster, Q.C., Mr. La hy NW* from the C|
and ﬂ: R. S, Wright for the defendants were not Hall" The tender
upon to argue, ¢ steamer follo both
Their lordships were of nion that the Coyrg bolow number of firemen, On arrival g

wias right, and that the dh:i:ﬂn of the official referee was an ) ]
not against the Idfhl-ol' evidence, The evidence ¥ the e Committee), the mem ! .
expents in favour oF the defendants enderated aver that onstable (A, B, N
in favour of the tiff in the point that the combination y artival. The o artived at
could be without invention, result of the utes and 2 seconds after roceiving the
evidence was . effected by a received in ns to Wo
workman of ard shill and k e, and therefore it of
wunot_uu&icianl.hmum'hw-n-Mnt. Further

. Steam
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sent on the ' msm m :fmm is 225 | the pz@ma the fataaces. ‘Stocks, in consequence of | ;:,3;; tons during June. The quantity ofpimal; )

%, . : brought nhing to decline, and as large cargoes of metal Was 42,017 tons, or 42 tons more
' action, M!ﬂi‘!hh"l above the clock face, &h'hm:egrm . for shipment from local ports, it is | but coastwise J)mgu'hnly reached a total of 25,456 ton
« " In each of the above trials the steamer wuorked with the ected there will be a further reduction in the amaount of | or 3074 less than duzing the prewious month. The total lhlﬁ
: st , ) steam beipg main- %n sin band, The demand for Bessemer js mainly | ments were 68,373, # against 1,405 in May, and 21,
‘throughout. The committee ex themselves | up by reasof of the Jarge and constantly increasing | Tune, 1881 ; a decrease on June, 1881, of 23,204 tom
sal ~with t_h"rufmmlnce of the steamer, A | requirements of steel makers. Forge iron is also in good | of which 21,664 tons went coastwise, "
umber of tnested the proceedings, and | request for general use. Prices are very well maintained, | DERBYSHIRE.~There scoms to be but little chang
- e ! that water was never thrown to such a No, 1 Bessenier at 575. per ton nett. at works; No, 2, 56s., | tonote with respect to the iron trade carried on in thy
t in Leeds before,—I am, &c., H. M, BAKER, superin- | amd No. 3, §55. per ' ton, deliveries extending over the next | district, Operatives are fairly ed, and fully
ten o three months, Steel rails are in very good request at about [ average output of pig+iron is being daily. Cast
" . LILLE INDUSTRIAL Exmnmon:—A small, but well. A5 158, per ton. The mills are regularly emploved, and | are not in over good request neither as regands building o
0 mmanged exhibition is being held in the Paldis Rameau, | ordeg have betn booked to & very large extent. The out- | general rcqulmmcntn.reqlnmplniuu are almost everywhen
~ Lille, under the auspicgs of 2 committeof of which the put of steel rails is very heavy, and a great proportion of the | rife with respect to the husiness doing o mi .M..Kou
- Maire is pr £ .g‘l it is international, the exhibits orders in hand are on foreign account. The plate mills ar¢ | the pitsin the dBtrict raise only house ¢oal, so that shor
are for the most part French or Belgian. The first object bisy, and theresis, generally speaking, a very large output of | time is the rule rather than the exception. There is alimite:
- that meets the eye on entry is a monument dedicated to merchant qualities.  Tron ‘ore is still in very ﬁ‘:ll demand, | tonnage passing from the collieries over the Midland to the
“La Forge,” executed in wrought iron, withd®t the aid of | and prices show no variation from last week ; 1 35. 6d, to | metropohs, and this is mostly sent on account of contracts
Y thermg_llgor files, b{IP::spor chryvers, Rue du Métal, | 165, are Btill the quotations for ordinary and hest samples, | What may be termed the legitimate trade is very:w
vesti-
con’
ol

: s omprising all the styles of the Middle Ages | and as several raisers are largely sold forward, there is some Prices scarcely were ever lower than they are at the
+and of the Renaissance, this hi ly artistic work calls to difficulty in plading large orders for early delivery, Ship- | time. A good deal ofinterest is being taken in the in
d Quentin Matsys" famous well at Antwerp. The | buoilders are not so well employed as of late, Coal and coke gation and report of a committee ©f South Yorksl
of apitman, a French rolling-mill hand in bis iron | gteady. Shipping very fairly employed, owners with respect to the tonnage rates: T Am [
) an armourer with sword, and a mechanician with his OCARDIFF.—~The iron and steel trades of the district | the committee Js fixed for Monday, but it is not expectec
toals, are sarmounted by a typical smith, while supporting | seem to have improved since last report, and prospects are | “that anything fike a concession will be made to the Ytkshire
the scrollwork canopy above ‘are the celebrated smiths of | brightening. The uantity sent away since last report has | district, because in the event of that being done the rate
the four principal countries of the Continent. Bovino di | peen 5609 tons, while iron’ ore has been received to the ex- | from Derbysbire, which is over 18, per ton lower, would alsc
Campilione, who flourished in the fourteenth centug;, repres | tent of 4688 tons from Bilbao, and 9708 from other syurces. | have to be reduced, the collieries being sqmuch nearer
tents Italy ; Quentin Matsys, fifteenth century, Belgium ; Campanil Somorrostro 15 quoted at 1 86 3d. el pood | London, Vq?y little steam-coal is being dis ed of, anc
Machenody*sixtenth century, Germany ; and Jean Lamour, | Rubio, 15s. c.i.f.; Carthageno manganiferous ores maintain | there is but a limited output of coke, most of the supplies
mumh century, France, All these are executed in iron their former position. T plates, which took an upward | required being obtained from Sogth i‘nrnl malkers,
the hammer alone, and produce a marvellous effect, turn as regards prices, have slightly declined. Grood coke- DURHAM. —The Pig-igon (rade has been vy sthady,
This chef-d auvre is worthily flanked by a monumental stair- | mades are now quoted at 165, at Liverpool, while charcoals | The returns of stocks, givinga decrease of overBooo tons, has
case, by Wauters-Koecks, Brussels, of black iron relieved by | are from 2cs, to 21s, The needy manufacturers are again | not affected the marked cither way, the result being pﬁa
bﬂﬂ“ steel and copper, inwhich flowers, grapesando e-leaves | flooding the market, and preventing prices rising toa paying | viously discounted, and makers remaining firm at theﬁ ﬁ
are interspersed with claborate scrollwork, The same ‘exhi. point. Tn the steam coal trade the amount shipped, 124,863 | quotation of 43s, 6d. No. 3, the middle men who liy any
bitor sends a handsome lustre and pair of candelabra, in | tons foreign and 10,052 coastwise, shows that there 15 no | iron for sale being at the same rate for prompt delivery, For
‘which nickel ornaments relieve the irop, and a jardinidre | cause to complain,  The patent fuel trade is also good, 5346 | forward account merchants are offering to sell irgn which
with delicately wrought china asters, M, Lelon, Brussels, | tons having been sent away. The price of double-screened | they have yet to purchase at 3soNo. 3, but the quotation
©shews two strect lamps with Renaissancg brackets in forged | is about 118, with a firm tendency, bift no prabability ofan | is largely a nominal one, as tfere are practically no buyers
and M. Tellier, of Lille, a wrnuﬁt-iron bracket, part | advance at present. There are Hoo men out on strike at | at the figure,’ The shipments of pig-iron last month were
black and part bright, to the design of M, Cordonnier, archi- Fembill, at Blaenthondda, The freighters have subscribed small, but owing to purchases for Russia, to which country
tect, To complete our list of this kind of work, M. Jos. | £500,000 for a new dock, which will be supplemented by | increased quantities are likely to be sent as extra import
Verhoogen, Brussels, shows a magnificent wrought-iron gate 150,000 from Lord Windsor, and £100,000 Jrum the Great | duties are to be impmcgf it is hoped that they will show a
for chiiteau, with accessories ; and M, Goyers, of Louvain, a estern Railway Company upon certain conditions,  Mr, speedy improveinent, “There has been a good deal of iron
portrait of M. Gambetta, beaten out of a sheet of iron with Abemethy, C.E., has been asked to report upon the best | lately disposed of ; consumers who had been holding
the hand-hammer alone. Some iron trestles jointed, so as to | site, It is thus probable that we sholl have two new docks | while the bpttle of the *bulls” and the Bears'" was in
fold in a small space, are shown by M, Atcolet, of Com- | instead of one, Fmgrc i are now coming forward, believing that there is not
i

pidgne, and a hallow cast-iron cill for casement windows, CLEVELAND. —The attendance at the iron market at kely to beany reduction in price, whilgthere iss pansil
acting as a ﬂf.lﬂt to take off rain and the condensed Middlesbrough on Tuesday was rather thin, and business | some rise taking place. he gener® opingen is, 5
« M. Seidel et Decroix, of Calais. | was quiet, people evidently beng disposed to wait until the | that the makers will do well not to be seduced into axi

breath, b
Charles }fanz, of Douchy, who is probably  a | result of the ironmasters’ June ‘returns were known, and | their rates, but to let the Scotch market rise, if it will do 0,
© 'miner, contributes n clock-case made np of various | they were not issued until the close of the market. There | to a considerable extent.  The effect gf the pig-iror=af e
with models of the miter's too 5 and also | was great uncertainty about the balance of trade for last | North of England being so much highér than Scotch®and
a)ecmm of iron ore from Bone, Escambrera, Bilbao, Vera, month, owing to the great falling-off in the demand for | otheriron in proportion, was shown last morth by the
arbonera, and Rubio, A small erection in the garden is Scotland, though this was more than made up for by the | small deliveries to Seotland, amountin@ t&¥ 12,601 (ons anly
» Toofed with the ““metallised cloth * of M. J. Hautrive, | increase on continental account. It was expected that | —not half the usual quantity—and -to  South Wales 6410
which, intended principally for roofing purposes, is also | stooks would show a decrcase, bat few would look for a de. | tons, The business doing in® manufactured iron hag jm-
claimed to be useful for damp walls and for steam joints, [ cline of 8376 tons. This satisfactory intelligence will | proved somewhat. There bas been an increase ofal ,
It is really a textile fabric, coated with some bituminous | doubtless have a good effect on business, A faic amount | and prices have hgen steadier, These has been mo ctual
substance impregnated with lead, very light and flexible, | of selling has been done by the makers, who, however, have | advance of prices, but there has been rithef a ally(r?n the
iet strong, and produced at half-a.crown the square yard. | again resolVed not to aﬁor their quotations, which still drooping tendency which Igtely appeared, id “manufac-
R is fixed by nailing, but joints are made watertight with | remain on thg]hmis of 43s. 6d for prompt f.0.b, deliveries of | turers are consequently firmer than they were, having no
liquid cement. It is claimed to be the Jightest, cheapest | No, 3 G.M.B. Below this it is a matter of much difficulty | no need to accept pgices which undersell the o rily
and  best  lookin roofing substance, while it is to"buy, and some of the middlemens have been quoting uoted figures. The general prices are aboses—Bars,
also impermeable %ry water and non.inflammable, M. 43% 74d. foy No. 3. For forward delivery merchants are 6 23. 6d, to £6 §s. ; angles, £6 . ; ship plates, £6 1 58. 7
guudcz, of Lille, had ‘on view a collection of his drawing | quoting 43s. frem August to Decomber, .~ As ‘makers are GJoiler plates, £7 155, ; sheets, 48Neswi2} per cent, Ship
ards in which a panel for stretching the paper is beld fast | transacting nearly the whole of the business there i little | “plates, where taere is urgent demand for present elivery,
e byiron rods, and also his simplified pantagraphs and other | room for merchants, @ud iron in second hands is now etated | are £7 'E“ ton. The figure for puddled bars is dbout :

drawing instruments. ; to be almost practically nil, and makers have the Vitlue in their | nett. The steel rail tfde keeps quiet, owing to the
- o own hands, “For warrants bugers were offering 445, 3d.; a | of competition for what orders appear.  ‘Lhe priees argyun
e few lots were, however, sold at 43%. 4dd. perton; but | down, therefore, until £5 and even less hag, it is “;%Tbm
the general price asked by holders was 43s. 6d. per ton. | taken for ordinary heavy steel riils, Figures liles this will =

: | The stock in Messrs. ” Connal - and  Co.'s stores on | greatly minimise the profits of stead®rail roducers, There
THE HOME 'RON AND Tuesdgy niglw was 122,439 tons, as compared with | is a belter demand ;ppearlng for hematite iroq, and the
Th

g COAL TRADE. with 134,724 tons last week, being a decrease of 2285 tons prices are firmer, e household coal tm::u showing
on the week, In Glasgow, the fiem holds 6 6,32 tons, | rather more activity for shipment, but otherwige it is X
Forge iron is quoted at 428, 0 toitr  Considerable sales | tremely slack,and collieries have been taking lower prices,

BLI_lNEI..EY AND BOUTH YORKSHIRE.— aye reported in hematite iron, and inquiries aré both numerous | Coke {3 firm at late rates, 105, to 108, 6di for Bf¥ace sorts
The finished iron trade carried on in this district seems to be here, and on the west coast, The prospedis are- so good | at the ovens, and foundry coke 1s, to 25, mage, according,
rather better so far as regards the district foundries and the that better prices have been asked and realiSed, gnd this | to brand, The steam-coal trade, Which wu!tel;gilﬂ'al- .
machine uh&on, both of which have more orders on Mand. g Appears Lo be bringing out consumers more readily, 'l‘her} ofupted by the holidays taken by workmen, js now prefly,
The make of pig-iron is fully up to the average, There is | is a slight spurt noticeable in the ranufactared-iron thde, | steady, with a fair demand. 44
no change to note with respect to the number of furnaces in Pdoen g«lng slightly higher, and orders are reported to be EAST WORCESTERSHIRE.—The numBer
blast, nearly all of which are feg with ‘Nort.h Lincoloshire | Jess difficult to secure. For ship«plates the sum of 7 per | furnaces now in blast in the southern and castera portions

stone, which of la‘e has not altered in price. The coal | ton was actually paid for prompt delivesy, but for forward the twin counties is 48, as against 49 at the commencemenit
trade is subject to no improvement whatever ; wany of the | delivery prices range from £6 123, 6d. to £6 155, Angles | of Juue, one having been blown out Gor repairs, Stocks df
house-coal Eits are only working ﬂu_: and three days per | and bars are 46 28, 6d, t6° 6 55, lesd 2] percent, The pigs in mukers' hands are less by one or two thousgnd tone
week, the output, even at that limited rate of working, foundry trade is slightly improved, and lately Srders ve | than they were on June 1. All-mine pigs . (hot air) gre
more than coyers the demand.  Prices are very low and tist | heen caleulated, which apparently are cvidcntfy intendedTor | quoted at £3 75, 6, to q‘; 108, ; part-mine, /2 ;s. 6d. to
qQuotations are, in very few instances, adhered to, sales bei Seotland, on account of the very high tests which are re- 41' 2 105, ; common iron selle at about L2 to /2 28 6d.,, In
very difficult to effect. The demand I‘orbqth Silkstones an 1uimi. The only works which are full of orders are the [ the finished.iron industry the tendency in #his district 5
E:malcy house-coal for the metropolis is very moderate nderston Foundry at Port Claremee, and they are fed with [®most decidedly mwnrdalgelter times.  'We can report things
eed, as is evidenced by the railway traflic.  Business with Scoteh orders obtained at Glasgow, = The prospects of the | as%ooking more cheerful, and the existence of afl improve- .
nearly all the home and other markets js very quict indeed, | steel trade are said to be brightening.  Cleveland iran ore s | ment in the farious departments of manufacture, “Fhe only
Wwith 1o prospect of a change for the hetter for some timeto | quoted at 4s. 5d. perton. Spanish iron ore is i—Brown | drawback is the unscttled weather, but this Kt rren somoy)-
come. ‘There has, during the ‘past week, been rather more Bilbao, 10s., and Campanil Somorrostro, 168, 6d. ; thegrice | what local, With a good harvest we are surdo have a ”
doing in steam- coal for exportation from the Humber ports, | of Spanish manmifeﬂouu ore iy 236, 6d. per ton, deliveced | brisk demand. The large strike of iropworkers which has ¢
an unusual large tonnage has, duri‘nﬁ:he season, been | ¢ Tees.” Cum erland hemalite ore, delivered in' Middles. raged in America®during last mongh does not seem to re-act
d. Most of the gas contravts hava been Placed, | brough, mlnpcl from. 208, to 225, 6d, per ton, aceording to | upon us mucl, although there have been several lots of iron
owners are lookln{ forward with inferest to the guallt)’. Lhe >coal trade is improving in about’ all | sent over the wat.r that would never have been asked for if
g of the season, w eu_mtgplies will ke wanted. | cepariments, especially where shipments are concerned, | there hac®been 1o strike in the ®Mates, Marked bars are *
wing (o the fair state of trade In the wollea panufactur- | The firmness in' the Eondm;o,mariet has a good effect | firm at £7 gosg and unmarked iron is_inggired for; and
« dng 1 fuel and slack is good to sellSand rather upon our home coll busines:Yand manufacturing quilities | several large lots have changed bands. Oolilé irenstone is
- more mooey is ashked, There b a very good genera | have seldom been so well inquired after. Tae sales of coke | in demand as a mix ure with better_ones, but the suppér‘:lu

demand for coke, the best qualitics being r::ﬂr llrzﬁn selit } are gumerous, and at better prices, as the demand is iwex. | so great that we cannot repore any increase in_pyice. 1

to No:l‘fh .mm ::aily Prices n:ft . §ox ml'{_,_ . thg supply. ThniClevelnnd ironmasters’ returns for ﬂoﬂ nat selb®ery “readily, “Forge and mauufmurllgi fuel

keep wel ! are atall gwod to t . / i ; .

The officiale o the ¥ 'l-l'gl(ﬂ tall go Se month of June were issued on Tuesday afternoon They I most request ;- the demand is dull fo® housshold sorts

Iy

i iners tion 8tate that* | show that 11q were blowiug, as compared with 118 in the | The col ierles of this district’are only working limited time.
re ll.ih%!mnt of mhgn ‘going on at some of | correspon: ing month of last year, ul:venty-nine of which | Makers®ae pushing sales of oven f:rolrc, whﬁ:h is in most -
the district collieries, whioh causes ) were mg.ay'ed on; Cleveland tron” and JOrty on hematite, | abundang supply, ; S T bought at guite 1+, per Lo less
dissatisfied, £ L small collieries The make of Cleveland pig iron amounh&.l'.u 141,650 tows, | than it could some two méuth ago, ¥ .
iensees not being able, in the. or 7835 tons less than in My, : whilst make of other FOREST OF DEAN.—The iron trade @f the Forest
; O ‘M-“!_ 20 kinds of iron, including hematite, s iegel, and basic pig-iron, | continues without material alteration. Stocks of pi melal
R m-‘% ‘m amounted to 75,374 tons, or a c&auue of 6592 tons in | have undergone considerable reduction, and, as ts

i, —~There s The total make of all kinds of iron was 217,025 t
: g rd':m on May of 14,427 toos. = The total ut?ek. if;:{;'
of 3

iron on June 30 Were 338,671 tons, or 4 decrea
h-y.:‘orm“émﬂ ’ 5.8

are somewhat brighter, thére may be ex ted a bardenthp
of " Loqnlgq uatafions are ,nl:endi::rtmhned. and, ”
ha egard to the dbsence of stocks, the probabilitigs are
oF 40 koo o Ay By o i ke Bold 14,81 whils | engo st ek o s s Ieatad, Weacing o 4
oran Ol U313 tons on the previous month ; while | ence last on the su a repar !
Messrs. Connal and Co,’s Cleveland stores have detredsed  which 'hml‘:ﬁd‘ the Farest for manurut‘;‘red fram it

. T ook



+ ®. appears that the numerical e t was incorrect, inasmuch
a8, ipstead of :z!h i 1 was the more precise
quality, It will aecegsary, in making the cor.

rection, to say that a Forest firm® have received an order
lAmu'bnm manufactured iron, which is now in hand,

Tinplates are slightly in improved request, but, as prices

I:!:ri ent with the.idea of profie, it is not a very
[ raging position of affairs, Having regard, however,
tothe substantial stocks of raw material, makers nodd it
only requives improvement of demand and enhirged prices
tto enable manulucturers: (o

fron are trade I not improved, and

spect in that firection.  Quotations ran
®per ton at the ines, The coal trade
average of grevious years, and now ih

there ix little pro-

from 7s. to 115,
fully up to the

=un expansion of onlers,
lides of the Severn enabling the vessels engaged in
*ﬂl‘l’l’l ol fuel to make
of Forest goal_have been thipped this week for
< They announ®ment 1 ®fow days aF
of galees in the Forest of Dean’ coa
alarmin
stractfon,  The
Woods and Forests

sbippers partiéipated,  Thiy,
Ly

matter, although it camied that con

8 more ﬂpecinli'y 10 unworked pro-
a
ally duegto the Crown or neglect to develop the pro-
,[:,ﬂkl s required under more recent rules as applying to
the Crown m*l heir Forest galees,
o G&L*U A googd lone continues to he maintained
1 indhe wilrant market

» ancl the®hope of the * bears " that a

smart reaction wonld suddenly send the price under 48s,
@in, seents less likely than ever (8 be realised, and there
40 tuny of those in the trade who say the ptice is bound

0 aver §ox, per ton, as fue demand conlinues on an
extensive scale,mnd that even go4, iy a comparatively low
price [ow€iron, The makers are well sold and busy with
deliveries, many of (he np&iu“:mul-, and_of No. 3 ordi-
nary brangd, are scarce and dillicult 10 he Rat prompily,
Makers say their stocks are constantly being reduced, and
they are very firm in their quotations at an advance of 1s,
per ton, and as their prices are now high in comparison
with warrants, it is expecied that am inrosd will be made in
the large stock o iron in Comnal and Co.'s store. The

ipments for abroad are keeping well up, notwithstanding

that high fraights prevent any considerable quantity being
sghtatp either the United States or Canada, The home
mp&on ¥ still
«oming iffrom iddlesbrough, the lessened difference
i in pries permitting this to be done at a small profit where
' e mers are favourably situated for deliveries. In war.
ﬁﬁhr business has been done daily, and it would
. s if the public were now operabing more Irerlrv. thongh

1

‘the bulk & (he

..:l

isipessa is done on hebalf of { e regular
> o On Thuwday from  ¢48s, ol to 408, 3,
cashy, and  4Bs. 11}d. 1q g9 S4d. & month “was

§ 118 405. old. casheand y8s, 1ijd, to

- " ith was paid, re made
L I:ﬂﬂh.m]ﬂ

L
own 1o 484,

next day there was a  reaction from 404, zB!.

L o\m" cash and 495, 41d, to 485, 11d, a Month, n
* @ Mon rom 4

y Ou Tuesday sales we

vecover lost pround,

the hall-yearly
settlement time has passed, there are already evidences of
month was bogun on Monday
with actual animation at Lydney, in which the majority of
ina measure, arises fiom the
expeditions trips. Some

0 as to the
and iron ore

orfeiture ordered by the Commission of -

perties, and has been brought about by failure either to pay

a large scale, though more iron is

Y gt I o i ’ LA

o teadng oot wall . the Tyne. A better feeling has come over the manufacy
Mmun ‘work. '::!5-’": . 5-*'::‘;'::':‘ Mcwn‘xam » galex &ng more mglly eflzcted and in p
{luiey for machinery connected with electric lighting® There | tity thn for some weeks pas, -@WW“;
is a export tiade being doae in the ge class of | extensive vw'"d' -‘
Shact o ':: especially t:ul Fr?nohe. and hu;t:&n Tachiniﬂ-l Ship plates ;,‘;:'“ ?':z;- ?:‘ M' j oSy

a , A& good deal of this wor L pressn " hl'
sent lo'l’he !?nitcd States. In the coal trade In'ui con- | £0 175, 6d. is the quotation ; bars sell at £6 %:i' :: i e
tinnes :;r: dul, Im|t; this is due mmorlo the dhormous :I: é‘“i:]f’:‘;-m :l?:b?k;nﬁ“::lp.bl Til:".h still g‘*
extent of the output than to the ahsenes consumption, as > ) Wear
the m!-min: ub?mchn ofindus'ry are gemerally busy, apd | pushed forward on the Tyne, and woald be on- the

apart from the house-fire coal

trade, which is, of course;
atfeeted by the season of the

Year,

said to be fully up ta an average, beglarge plies *
comitfy into the market, however, far more than coSer all
the demand, and the pressure of accumulating stocks h-egm
prices, 'I‘h;u is bringing about the crhu:idcrztim of the

wages question, and the steps which are heing taken by the
largest coalowning firm in Lancashire for reducing wages to
the point at whlrh they stood prior 1o the advance at the
close of last year are likely to lead to a serions strike in the
St. Helen'# district, which may be followed by a more ex-
tended struggle between the employers and the men, At
the pit mouth the average prices are abbut as under ; — Best
coals, 8s. to 8s, 6d,; secon 8, 5. 1o 65, 6d.; common, 4s. 0d,
10 55, 3d.; burgy, 4s. 3d. to 45. 6d.; best slack, 3s. 6d. to
4s.; and common, 25, gd. 1o 3s, 3d. per ton.

LEEDS AND WEST KSHIRE.—Since our
lust report business has gone on stefdily at the forges
making best Yorkshire iron, No new requirements of an
importance have been made known, and the oulput is prin-
cipally plates, the unexhausted old orders for which will
suffice to keep all hatids in nearly full work for a consider-
able fime yet to come. Nothing decisive has occurred with
respect to a good market for best bar-iron opening shortly
in the United States. The manufacture of common iron in
this district still keeps within limited dimensions, and prices
are unchanged, and likely to remain so. Makers of all kinds
of locomotive engines keep well employed.  There is more
than an average of orders on hand for hoth railway and
colliery tank enginesgind for road traction engines, Special
tool makers are working on specialities rather than on orders
vonnected with the large engineering shops of the country,
The textile machinery trade israther at n low ebb—at all
events, §o far as regards new orders accruing.  Doiler-
makers are at present fairly employed, hut there are general
complaints as to the prices obtained, which, it is alleged, do
not admit of any recognition of the delay, anxiety, and red.
tapeism which attends the adopted system of test and in-
spection, A gricultural machinery is not so brisk o branch
as it was at Ike beginning of the spring, In consequence of
the changeable weather of late some orders have been sus-
pended or cancelled, The shovel and fender makers kee
doing a steady trade, both home and foreign. One Leeds
firm is expecting a large Government . order for shovels
immediately, Nut and boli makers find business rather
slacker, after a fairly. good run of three or four months'
duration, The cut-nail trade keeps at only a moderate
level, but two of the leading firms continue to make im-
Emwlncnts by the introduction of new machinery (both

ome and forelgn patents). Throughout West Yorkshire
three or four days a week is the stint of work at the collieries.
There is no change in prices,

L]

the afternoon there was eager LIVERPOOIL, —A still prowing demang characherises
ing ur 10 495 4dd, cash and 494 7d, a month, On | the present market,  Afier the torpor of bu;‘rs forthe first
y  Wednesday the market opened strongat 495, 6d. cafh and four or five months of the year another period of actiwity
) 408, 7 month, but on some adverse news frofn Egypt, | was to be expected.® This seems to be now well on the way,
the dropped at ongs 1o go. 2d *cash, afterwards ral y= | and autumn prospects, especindly after_the favourable
ing to 40s. 5. cnnhﬁmil 5. 7d. nmonth, Closing, buyers | weather of the last week, begin to look Well assured, It
B 49 gdigash and 405, Bd. one month, sellers 3d. perton | wouldsappear, in fact as i the sime influences which brouglit
« more. Thete are still 108 furnaces iy blast, The shipments ahout the revivals of trade which rked the autumns of
3 of n from Scotland last week were—foreign 11,414 | (he Jast, three jears are in at wore, and that, unless
toney coafwise g0 tons, total 15,324 tons, against 13,295 | marred hyg'mull)v unfavourable weather and political dangers,
tonsmds the corespondigg period of Jast year. " The | ghe last il of this year will be no exception to its prede-
* towal infrease in ipmeat  since - Christmas  now | cessors. Pig-iron aintains its firmnes Irut. has not brought
amounts o 38,642 %€ons,  The imports  of  Mid. | aut any save speculative buying here. ®Amegican orders 1or
dlesbroughe pig-iron into Grangemouth dast week were ig are conspicuously absent. People do ndt yet mem to
«* 3830 loos, peainst 6061 tons in the similar period of last | have r‘llxed the remarkably favourable statistics of pig-iron
_ « The tstal imports till July 1, 1882, are 109,n22 tons, | for the Brst half of the year, which show, both at Middless
o against 152, 8 3‘r1n1u, being a decrease sine® Ch stmas of | Brough and Glysgow, debrdises of stocks and decreases ol
a0t tuﬂ' he stock of pig-iron in Connal and Co,'s production, with consequent increases of exports  afd
- aggounts Lo 635,717 tons, being a decrease for the mcreases of dome deliveries, as compared with the similar
. Fg&j tons,  Thére is more dnm{l in manufactured tiod of 1881, The tinplate trade Lil!tﬂ\f moves, as might
«1tOn, and inguirics are more numerous,  Most of the workse avg been expected, seeing that (here is a stiff advance in
are Steadily, though it is difficult to gt anyel the prices of tin, md!xm iron is also dearer, American

i he exports of manufactured goods requirements in this article are singularly late this

: in prices,  The

v mh’P large, the chiel items bei locomotive
thmy valued  at ﬂﬁ,) S, and sewing machines
lued  at  S'g208, ® shipbuilders and  engineers
e verybrisk, and most of the fronfounders have no cause
- fows complaiot,  On Thursday 0‘ nex week the annual
et Wﬂr‘gﬂlﬁm bogin, whefi business generally will

: "lm d for

»l abgut a week. The imports of iron ore | extent. Todian buoying is again becoming of a onunced
fomthe week®were small, but & number of arrivals were character, and J\lnu,rﬂlh"r is also looking up, lnmUﬂled
~ dail cp?ted. the Fflu of Spanish ore is steady, 1l h.1 States, however, everything is upset, but there are some
" !ﬁhh alities are firmer, The coal trade shows anoﬁ- here who count on an autumn demand. This is largely a
: dency, and a large volume of busi 08% is bein question of harvests, however, and as the balance of trade
nm\ Coast exports are again very lirge, an has been heavy against America for neatly nine mouths, a
& @tocks are diniiishing in Fifeshire. miners everywhere | larg®demand cannot be looked for. - No country, not being
» “Mﬁi i:le:ltli]rl‘y, .Prloeu show no chynge as yet, gs the | 4 cartying one, can conticue to import in emﬂ of its
L 00 kean, " exporlts, ’
S OASHIRE,—Somewhat of a lull las come over NDON.—~The metal market s better here, There
« bitsiness in the iron trade gf this di!hkl.'buu:dcu‘menlly more disposition to place or lers, and in some depart -
remain fire, the orders recently enabling makers, as | ments makers are fully baoked ahead. Tron pigs remain very
o4 1lE, to be uhpu! pressing furthegsales at present. | firm. seotch warrants have fisctuated since our last b:tween
lmxln hire m of pig-iron have done a moderate busi- | 484 7d. andqas.6d , closing 49s.5d. Manufactured iron better.
s Dess at their full yates, and _are fitm at g5s. to 408, less 2 & has remained steady.  Chili bars, 66 155, h@
for deliverpequal to Manchéster, Ou wd' are in-g;::r ! to £72. Tin: Thete is a very strong makket,
. quoted i 468, t0 475" 6. for Lin8nshire, and an ttle tin to be obtained. S nl%nrz light,
48, less 2 per cent. delivered here, | and consumption continues heavy, is a large demand
with transactions to a fair ex teported at underghe top | for English tin for the Continent. Fine foreigh classes
 figares, althou ¢ are_ sellers in the market at less | stron at 155. Present price in the Straits is gabled
money sales | dre made | 105 cl?nhue. ~Tinplates very firm : makers “of
s | orders, 1°s.8
makers AND THE TYNE _ —
The crude iron trade of our district has ined the
. & au‘dnxlny.mma scems to be quite e
no te . umh‘manud;sm. o has place in
&M&q ey Manchescer | }rices, Cleveland” No. still ulq-o.bmgl. for
Gut for boops, in which trade is ouly quiet, quotations are’ rompt delivery, whilst forward by can be at 6d.
' w made at ps low a8 L6 s, to 26 Tos.perton. The iss, No, 4 forge quality is 44s. od,, delivered in
: A .t A .l.‘ . o e AT ik 3 oA
i 1 Pl c . ¥

ar, and
set by the weather there and the labour
troubles.  Prices here do not advance therefore, and cokes
are steady at 165 , gharcoals at 1es. per box. Sheet iron is
in very actéve demand, partly on American account, anid
some makers now ask substantial advances, Oiher ciauu
of iron partake in the improvement, though to a lesser

have been much

rrPujnmenls may be

also were it mot for the wages disputes that every now and -
again crop up. Inquiries as to new coutricts are few and
far between, and, and unless some improvement is seenin the
rates of frei
ant indus
acturers have pl geting
them worked oH‘ as quickly as possible ;. but most of
hese ordergare for maring engines, a branch of the trade
that, of course, goes hand in Land ‘with shipbuiding, and
any ‘dulness in the shipyards will quickly be felt rw
engine mikers,  Forge work of a heavy cliss is y
obtained by forge owners, and foundries also are fairly buay.
In bolts and rivets a steady business is done, and chain arfl
anchor smiths are also kept pretty well employed. Business
in Rilbao red ore is rather flat; the is only 6s. 6d,
f.o.b at Bilbao, and the freight to the ?F?h not over gs.
per ton. - Steam-couls are being shipped in great quant
for the Baltic and Mediterranean, and also to the Suez coal-
ing stations and the East Indies. For the West Coast of
South America large orders have recently beenaeceived for
best steam-coals, the price of which is firm :;?u ‘ton
less 2§ per cent, ; second-class sorts go away freely at 75, 6d.
to 8s. per (on, mostly for locomotive use, Gas, manufac.
turing and smithy coals are all steady and unaltered imvalue,
Household kinds ave dull, and prices irregular, export orders
being scarce, The coke trade is biisk, foundry deseriptions
fetcbing 145, per ton shipped, and blast-furnace sorts ab sut
104, at the ovens.  Chemicals have cumldenlﬂ‘f im 5
soda crystals are quoted £2 135, od. prompt and £2 14s. 6d,
to £2 155, delivery in a month ; and soda ash 1id, Tess 4 Prig
cent,  Firebrick® have a steady sale on former terms,’
« Cement is shipped off as quickly “as it cin be made, and
prices remain firm, ¥

NEWPORT. Activity in the make is orie of the chief
features visible in the iron and steel trades of the district,
and the whole of the wotks continue to receive a good share
of orders. There is at the present fime a considerable
quantity of railway material lying at the Alexandra Dock
line awaiting shipment, and it is with difficulty that room is
found for the quantity which arrives dally, Jn iron-ore
transactions we have again no change to report.  There are
good stocks, and little is being ‘done outside of contracts,
We notice this week the arrivals of this article haye héen
small,  Pig-iron remains firm at 405. 6d. 10 53s. 6d. for
foundry qualities of Middlesbrough pigs delivered ex-ship
at Newport, aud ¢7s. 6d, to 49s, for other qualities. At
the above prices one or two contracts have been made for
delivery over the next two months.  For steel rails, bldoms
and all kinds of finished iron, the demand s kept uo, an
orders continue to aivive in good number, Truyers are now
sending in their orders, fearing a rise- in the market. The
quantity ol iron, &c., shipped is below the average, but we
expect an improvement in  next  week’s returng
There is nothing new to report with rt:recl to the tinplate
trade, which still shows signs of a ight improvement,
Prices remain firm at receat quotations. = Steam coal ship-
ments continue brisk, and prices are well maintainetl, There
are no immediate appearances of any important movement,
The demand, while not excessive, enables shippers to sustain
a good s'em, and also to refuse any reduction infdcc that"
may be o Several orders are in the market for Brazil,
while there are a fair amount of inquiries for other parts of
South America, House coals and coke are in steady request,
and prices are firm for best qualities. 1In pitwood, although
stocks are large, there is good enquiry, and prices are well
maintained. During the week 23,958 tons of coal haye
been shipped, ns compared with oor Jast return of 27,039
tons. Of iron enly 1940 tons were cleared, 1140 tons og
to Montreal, and 800 tons to Gonos. 200 tons of coke also
left the port.  The imports comprised §t20 tons of iron ore
from Bilbao, and 1060 from other directions, 1055 tons of
pitwood also came to hand,

NORTH STAFFORDSHIRE. The slight improve-
ments noticed last week in the condition of the finished fron
trade of thix district is maintained, and the generally suc-
cessful gathering in of the®hay barvest tends to beighten the
more cheerful tone which has lately set in, Altho h there
is no strong influx of osders they are coming in stea , and
most of the works are kept going a d averape time,
The ¢ market is assuming a healthior character, and
specifications are being placed more regularly by

othing is yet doing with United States, but” the
In-milstlm demands form that quater witl arrive -
loug, and that they will be arr on terms more favour-

able to the seller than those w
Russia is sending scarcely anything to this country,
colonial trade k pretty active,  Prices are firmer,
any advance on the old Iist, If makers would a t con-
tracts for forward delivery ‘at present rates a many
besecyred, but they fight shy of committing themselves
the circumstances. is a tolerabley brisk demand
for the classes of merchant iron, and o fmd '
is doing in"heavy sections—such as are used in uilding,
Plates to give the millsin their department neg
k, and a fair trade is g on_in hoops,
«iron or ironstone,

either in re :-0 Coal
- upwards.  Coal continues to
-;hepold ‘compiaint ofp_abithg_i;

enty of orders on hand, and are

! -:rlh,l'ﬂ‘.'ﬁm

to commit themselves to
Sawn Ends B

ore the closing months of the vear, this im-
will again beecomeWepressed, Engine mang

merchants, :

h bave recently ruled, .



the autumn  are
plate  mills  there js
doubt  this department
ime to come ~even on exist.
mqodoll;l:l following both on

-and agents here repo
y eccasioned by the

e
nik s a
It will have been
ils and a consider-
from the pogs on the
trade is very rapidly
d houses in this connection are obtain.
s have been stagnant for at
hey are reviving a great im-
branches must take place, It
that ren or twelve
in Sheflielt was shipped to the
- Spanish buyers are coming up
the West Coast of A
produce is following, This
n the price of ebony,
plies are shorter than ever,
d are at present
"in the rail trade,
decided on lowe
t the commercial
~This has been a week of idleness
among local firms in the iron trade, who
k ng and  repairing,
hat a few more inquiries continue 1o
best qualities of iron ; and
in_anticipation of the ap
the opinion gains #gronn,
it an increase when these lave
teved that present prices will be
ircumstances that would warrant
The=pig iron trade of the district
previous reports, and prices cuns

ed condition of the saw and
are obtain
in the

hands are left on the®union funds.
: summer months,
the mail news tluit heavy ma
Specis are coming up
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: ten years, but now that t
prévement in the old st
 third of the cutlery made

South American markets
maore freely, and
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SHROPSHIRE
relty penerally

ring their tariffs,

trade is disturbed
1 quarterly meetings,
current demand will ex

confirmed, as there are no ¢
either a vise or decline,
«xhibits no reaction from
tinue the same,
S0UTH STAFFORDSHIRE,
wis 10 be expected, remembering that
ings are to be held next week, that th
this week be quiet in the matter of n
all the mills and forges,
keep them fully gain
‘score of prices. In thi
to sec a decided improvement.,
Prices are rising a little, and that the
able to further advances, Sheets an
rovement in this regard ;

~It is no more than
the quarterly meet-
¢ irou trade should

however. have enough orders to
y complaining is on the
otie would be glad
satisfactory that
rospects are [avour.
common bars show
A8 might now be
or sheets (singles), and

Best bars are £ 10s.,
£6108. £6 35, Plates
5, and superior sorts are
to the colonies and abroad in-large
O, to £7 per ton, Bedstead strips are
Pigs are 63, to 705, per tan, and this
eclared at the quarterly meetings,
O 403, On "Change in Wolvera
there was a report current that
basic steel made from local
1p by the chain and cable ma
although the metal

5 particular eve

the minimum for doubles,
second class £7, and common sorts
§s. for ordinary sort

].ihely to be “,-ed

are 378, 6d. t
hnmptoa::l?n Wianﬂdl
some ol the specimens o
ewhich had been worked

" had welded well
without much change,

interfering with business,
checking orders from the
in gfmught iron tubes an

« ~More definite infor
heom The hardware tra
The half yearly
and the unfavou
agricultural centres, The advance
Jno, Russell and Co.,
on of business,
port andexport trades have .
are well employed;
The tinplate trade

stocktakings are
rable weather is
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. been of a full average; the iron
Tprises are contemplated,
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and the busine

cighteen months,
activity apparent, several

Thegre is still a very cheer-
West Cumberland,

New orders are
reign consumers, and America an |

hematite iron trade of
is considerable,

still better state of things,
own that in the immediate
d that makers of iron and
‘The furnaces are
the blowing-in of some, w
Stocks are smaller
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iron, L
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markets, The weakngss yhich I

Germany caused buyers in®the district to hesitate ; but as

soon as firmness set in_abroad,sconsumers k hat

are well employed,

MoNTHLY SHiPMENTS,

Totals  ,, 436,8;3

++ 304,890 260,204 37.‘.3#2

CLEVELAND PIG-IRON SHIPMENTS.

folfowing table contains comparative statements of
shipments of Cleveluna

this{ur and

as well as the

1882 and the p
1882, 1881,
Tons, Tons,
14,992 12,331
19,128 13,454
16,125 10,240
18,648 6,895
I"l 0!?61
15591 15,035
14,929 | 14,681
16,941 10,116
25,6 19,135
20,245 13474
19,400 17,404
15433« 19,370
19,850 20,408
:?'33: :3:154
g 9,390
li,qgﬁ 19 221
16,286 22 946
lg.OOo 15.537
16,841 lé,j 5
17,609 1 480
1h,801 21,426
B,943 17,508
17,678 19,796
15,590 21 B34
15.715 21,827
23,803 22,802
o 1083 435,851
71,438 47,800
bb,sqs 58,370
89,837 B1.009
68,909 78 Loy
71,405 75,729
68,373 91,577
434,069

SCOTCH PIG-IRON SHIPMENTS,

The table below (copied from the Public

comparative statement of

pig=iron from the Lepin

£ weeks of the pr
The shipments were ; —

7:405 ® 15,152

$ss2. 1881,
Tons, Tene
3,380 6,182
cow 5,707 677
T 4,
. 8,041 8,906
< 12,236 4 7 226
«s 10,786 0,072
10,528
10,739 11,2060
12, 9,500
v 13,2870 »201
11544 7,893
e J,378 12,202
. 10,107 10,421
12,0062 10,047
11,604 13,736
« 14,170 11,492
s lg,osﬁ 13,147
o387 9,461
< 14,982 10,718
13,122 9,532
« 9700 1L043
. 9,86y 14,50y
14,270 12,33}
15,308 13,537
4 710,147 10,977
oo 15,324 13,005

pig-iron from_the
the years 1881 and 1880, up to
monthly shipments
revious four years ;
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oo

- -
»

+1r1 11188

-

R R RE R R RN
EREEEREES

I 1
J
SENEEREN

I

l
|

f the weekly shipmer
ning of this year and the corre-
evious four years, up to last week,

'

B
T

rists ‘ '
oiler<plates '

253,230 202 502
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THE CONTINENTAL IR
AND COAL.TRADE.

BELGIUM.—The firmness of (he
increases with the greater demand fo
iron.  Fig-iron is steady, Luxembu
The base price of manufactur,
kers are reluctant to engrige
-tcclmni:g upon an ealy

G work.
ve?he Belgian coal market
tendency, ~ Domestic | coal
stationary 4 but the guotatic
& a0d values are now from 1

At this time last year.
Fo T e T g e

Belgian iron market
r all descriptions of
# pig makes sofr,
s now 140 fr., and
emselves for forward de-

Préserves its previous favourable
and prices are
descriptions. of fuel
10 2 fr. above those
quotations are ;.

rEmaing quict,
ns of other

The Iatest

Meurthe-ot-Moselle, fon‘nd:y pig s

had nothing to hope fi the fareign producer, and were
willing to pay the prices de . Quotations are .
resent qullr. fo

rforge pig. In the Haute-Marne, business continges
animated. Prices remain without change, at zio fr. to
230fr.  In the Nord, works miintain their quotutiunba
whizh are as follows ; — : ¥

r No. 1 foundry, 82 fr. for No. 3, anll 72

.;Mle«'hant bars ., o Pl Ion-l 195
“lating jror " i bl looqigg
Angle iron v e T 200~-205 -,
Jaists . " ’a . 1901651,
Ieavy plates ., ' " 230—230
Ordinary plates ., e Al 230255 .
Boiler plates s 280 —-290

At Paris, values remain 205 fr, for merchant iron lﬁ:
215 for joists.  There is morg firm in. the market, but
the demand is not b1 such u&l
in price, - Old rails are offered at 120 fr. without buyers,
who are uawilimg “to give more than 17t 50 ¢y We
mentioned in our last issue that 200,000 tons of ntee?
would soon be required for the State vailways. The exact
(uantities are 187,432 tons, the delivery of which s divided
as follows : — ™

ure gs to wurrapd an incyease

rails

*® 36456 tons in 1883,
109,050 ,, 188y, LR
) v 1885,

1,320 2

French steel rail mifl!,‘%herefh, have a fair nmouna)f work
in store for them, 3 '

GERHANY.-—-Arcm:?ing to the statistics publishel ju-o
Stahl und Eisen by the Germag Tron and Steel InstivfRe, 2
the production of pig-iron in the German Empire l‘ﬂ
cluding Luxemburg) rose in May to 243,301 dons, of, whic
152 383 tons were forpe |ig, 15,670 tons foundfy Pig,
57,737 tons Bessemer pig, mnl 12 805 tons Spiegeleisen,
The “production in May 1831, was 223,212 tons, * Daring

the first five months of 1882 there were produced 1,205,745
tons, against 1,118,283 tons in the preceding year.

Herr Hilgenstock, chiel engineer at Hirde, at the mesting
of the Association of German Blast-furnace Owners, sub.«
mitted some interesting information respecting the difference
in price of Thomas and Bessemer
it is between 22 and 23 ‘marks per ton. ‘Thom®s iron, says
Herr Hilgenstock, requires at least 400 kilopranyme: ol cokm
less per ton than Bessemer jron, whic uld” givewd
difference in favour of the former of g tog mAs.
and lime the etpense is about 18 marks less, Altos er,
therefore, the above estimate as tocosl is correct, o thigpn
be added that, l.m-lrrcqn il conditions, fo'homas pig llu‘gn;
of labour and working expenses are lower than for chsemer
pig.  The difference in the cost of* paodction would be
still greaterif a rise were to take place in fuel, such as was
the case in 1879+80, when the priee of coke rose to jotwgo
marks per ton P 3

The trnprm’pmnnt in the CGiermarg iggn market cogtigues!
In Westphalia the fle
veryactive, Prices have a rising ten ney. tesCoMicial -
quotations at Dortmund for %ron and®ee] 1000 kilo-
prammes at works (I-‘.w‘«h descriptions per ton at port of »
shipment), are ;—

pig.  According to him, 9

Faopore

mand for both pig and daisheCicon b5 ®

5 June 5. T 5.

i ar b Mivlks
White-grained puddling pig ., ¢ ¥i 65
Spiegeleisen |, ve o L ST S
German fonndry pig Nog 1 P Tb . 75
German foundry pig No. 2 § X S Rl
German foundry pig No. 3 | 65 e, o5 ®
German Bessemer pig |, woom 0O o —r
English foundry piy No, . N 1 TR L T
English Bessemer hematite pig . .?l s §5
Luxemburg pig LY At 47 PR " 7 |
Bar-iron , , A i or 115140 .. Mgo <145
Finesgrained iron " i 170 i 170 »
Angle-iron % v ' 150 o4 .015:;

150 " 150°

. . 35 s~ s
Boiler-plates No.2 ' mo'[—- 2035 ,, :ou-é;? YR |
Kine-grained plates 211 250 ++ @ 185 »
& harcoal plates ., it e 275 i 27%:0
Low Moor plates X Ve Jog ve , 305 © .
Bessemer steel mils o T504—160 L, B55--16g k!
Bessemer steel rails (defective) Kyt 12 .

ssemer steel pit rails, , o 1305140 L, 135—143

Trom pitzalle i, iyt 3in Tgg gy 7 pee »

At a recent conMrency of Silesian ironih isfers willh
Silesian and HRerlin iron merchants, an agreenient vas come
to which will exercise some influence ‘oh ghe ( iermanbim
wmarket for some time to come, Dealers have latel
vatleer reserved as to orders, believing that they &oa'
able to depress prices. The ironmusters declireds at the
meeting that the present state of the irom tm{umﬂml_'.
allow of reductions, and that they must adbhece® hieir quota-
tions, In consequence of the exchange of ideas Jat the™ ‘o
meeting, merchamts , have showan a dBposition to® meet
manufacturers, and have agreed 14 pay from 2510 5 marks
mare per ten,  The rcaut'
that between 20,000 and z_a.onorom ol iron have since  »
changed hagds, and that the Silesia
become lirl‘llh‘.
tains its quoations, which are from 66 10 68 m ks per 1000
kilogrammes at works, The weekly prodactim is about
7500 tons, nky p?glf& at 71 to 72 mares.® Finished
ron is firm, T40 marks
pugu off readily at 185— 199 marks and 215—220 marks,

Id he

t of this wrrangement has been

n irog mifBlket | has

Pig.iron is steady,  Pudd1W® ivon main-

ing the base pmice. Sheet won
ke #he iron trade, the German coal trade 15 lNourishitiy,

Nealy all collieries and coke oveps have engaged their outs
put for tite third quarter, aed Mornew oflers an advance is
asved, A pgod autumn business is expected, Lhe fullow-
g are the quotatjops at Dortmund per 100 cwl® ut the pit's
mouth or at coke ovens ;—
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BCOTCH PIG- IRON QUOTATIONS.

" & e NEW- PITENT

bl ALL ‘the Patents are plml

official numbers ltt he New Applications
ge from No. 3201 10 31 38 being the entries from
%‘7, to July'3, 188a.

NEW APPLICATIONS
Bllvor.—R.  Havker, .Suaonmh

1046
Illtntun.-x.. Y and K. Wilder, all of Wale

t Amht Gold and
i

(g1
- mr utlu &o., Water.—5, Newboid, m.r.f;\z
Amt ! hry m}ntnl ‘lrulloﬂ Boer, &o., above thoir
‘ W, Whitnker, both o, wurnley, Lanco-
(3 ahire, Jtll:r
;or ntlon O‘nﬂ;on Filaments,— A, &,
f‘ y pud"o Puﬂ'u . l, d ;{!‘:’i‘l w'w.bi_lx | 3000
: r olv nl un ting Wante ttor
m_'f" P - cw ny Leadenhall Il'fnfw iMarr. 1054

u-nndumn--—-

uk for meﬂnr Surplus Brouze
nalet, L, ‘orh,
B‘lialnc Innlal- into

RN' l
i |ka A7 r Mioa Pite—9.
; j&& telly Corntoald,
ashing Weol. =97, Fetrst,
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owt of Maohines for l

h. and K, Muivkead,
Btone.~~&. Searle, 3,

hlll.-—ﬁ' odron, Low, hwu;?}

Armn.—r\: W. Webley, and T, Bram,
mu;h arwn [ 308y
W.d, M. Va&n. KNamagale A“nu 3oy

h.-ﬂ" Dinons, Laverpool, 3071

&~ 0. Vg, Liverpoul, .{.m.l. g

—A :nufwuiealm--ﬁ B, Newton, 66, C‘l«unry

‘l‘mluq Lat h”’ .“ communication —/,

lld and lhl'ruu'
l. to-. In::iuuy.h-y. we
King, Pmuhn. g«ﬁr

Iphabetically, with the

nléu '‘the Produotion ¢ of Blootrioity,
Mewwburm, 109, Ficet Stvect, Middle

I.lmﬂnl Ingots from Moulds,

wi’ ahufaoture of Gas,—5. CMlth'pLunt
q/ Newington Canseway, Survay, o2y
Llllp‘- A C‘nr.rnur. .FinM«-lﬂn Bt mm.
Luvu of Phnu'

% rd:hn. At
"Am, of Road, Heackney, Mid-

Garratt, Uambermwe, .
;Ml ~H. 4. A, Thru. 151, New Bond

5
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from Pupar.( &0,

Strips. -yl W
Lovering, an-‘ F
.nul y e I, TI'
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o049

jray
wal

Leicester,
Surrey.

(3089
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Apparatus.
Bradiey, and

"; tun.-;

&'”Ml-lﬂl’l =A communication,=J.
sommunication. —7, &,

lln?l'.l 'l‘uhtn; ~A

' k. communication.— 0, 0.*
" ! &;‘ m_ o ’;,]o o
Lo 1 - .l and T, W, Mardng, thj Leeds, ("as

« 1y
el |

I';::‘.:-'Mﬁ Davies, J‘MA, .ﬁw‘l&. ‘F :J:;
v aohines.— 7, Vn&z wm&n’
A Hmu R vildlesew,
y 08, ’M

oﬂuluuu.—m E. Aygrionyand ¥,
o muu ~&8. A, Sperry, C‘arﬁaﬁ.

~h. M. Lewne, Bast Ewi, Finchiey, u.&'ﬂ.
&o~H. Bitho, Gueen's Road,

ihgton Strand, Lond. L
Exhaust orllut?urm =G, M, oﬁ
—7. Veraion, Newlong, Stewart, :::-

* Waﬂm
(3110

FPerry,

P

S
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de Hln 8,
Fohnson, 4,
148
ory™

o
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.,

7
a Adel, ob, SL’?;-

JE-E.

z M Ol:'lu: s Lancs, and WV, AM. A’aﬂrmd;;.
mmmm.u, Fuar.—7, l’-d'lr- o
for Cloantng &0, Walrt, Ban:

f - Larl 'S K
‘I‘:’c;; ﬁrm:l" Cotton. -5, an . A

A communidhtion,—

Muchinery for ni Oarpets.
Lake, fﬁ?anpm Buitdings, Middinsex?

_‘ul

[loo

.
traoct.—L, I 5
?l?:::ﬂmmn; qgmmuv Partitions —7. V f["j-
ry Middlesez,
qunloul "Parts of Musioul Instruments.—%. A, Drbper
d F. B, Draper, both of Diackburn y Leames, 3119
for Grinding Qorn,-A cmnmkmu.-w. R. Ldu.
hampion Fnldings, Middlesez, R[
rnuwn orVu:vn Closets.— #7 Oamolly, Ham,niad
A. B, Hubert, Chelsea, Middissex,
u Sprague, Bewlah Hill, Upper N

.!
Plnolll - ”

Pmnmt wu of nsllwl‘-a\ commuinication ~A. "J‘r
”“'"- 53,0 Lane, [y13r

Dhlo '6:man- =G, Hare, Calthorpe BSireel, (iray's

fu Road, Midd, (4038

Plfchr Arms for Power Looms.—W, Alexander, Dm-a«,[)far-
1104

1 is
neeessary, of air under lo re is thrown :
to agitato th{.:wun:' Su.é;:;::o"rz::im ! ,P"
sl g

ac0s.—s285 (188
more Ing bars are emp
ofslba.ludlzx l:: '!'u. Toe
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and tha b bearar at
Ly S
us '
S m...,.d""'
re bar r u
bu lq g

: “M i ;ﬁh{lﬁl].—.ﬁ K-&a&
only,— W
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mm: h hnul-lhlpql.‘

Plating Matal lur!uu with other Metals.-A
cation.= A, M. O, 50 Chancery Lawe, Middlesex, 0{
Ploughe-—7. e, s aP Bousfield, both of Be [M-
dhire, 00)
Punnting Explosions with Ooal Dust,—A cmuuuicnti’on

=G, W.von Nawrocki, Rerlin, (Zarmany, [3089

Prooess for Manufaoture of nnmnm:m of lod;.-—A
communication — &, W, vew Nawrocks, erdin, Germany,

PMMILIII. &o., Motive Power,- 7, gmﬁ, Tslington, HIJJL-

Proauuuonoﬂhnlin Dorivatives of Alpho Oxyh dm
9hlnol!u. &0.—~A communication,—T, Erskine, Sh:[:m
3044

Production of Bound Inmu —A communlcation,—A, Lougs~
'ow Broad Mtreely London,
Productions of Uu-'bona for Inoan ‘guamt Eloot unf
Dlumination.—A communication, /7 Lsaac, Queen's Gate
rdens, Middlesex,

Propellors.— K. Bell, Liver. 1, Lawés.

connectad at its lower or

nd
outer oxt wmn h‘-
[ which Is & perpetusl aceew, which seres 80" foroe the okl Tete tos
fnnmce beneath the burnine

el,
ohicle Axles.—7o (1882). -—Pa"pur. conmun!n J I,
hm ~—An arm or journal passess g t
nrﬂu:e. “while the :ul of the arm is pmvﬁ:l wlth a lmur W as
to

usual, An obtur ding ring made
tightly on the neck has on its inside a IM

rotation of the ring on the axle, The above
prevent the egress of lubricating materi

METROPOLITAN BOARD OF WORKS.
RpTuRN pf the Testings made at the Gas Testing Station

Pmtmtini 'I'elocunh 1ro8.~A communication —@, N,

Cruwiksha Lanark, I’o" 8
R;ﬂnlna tu ' Smuharlnt ~D. MacEachran, Gremock,

3061

H.nnd-rlnx Poat ulnbh for Litter for Horsos. —-.S( D,

y New Dharld (3013

'l'f.ollnr- used for ﬁnnmrrlnt Printingj&e,~A
tion,—<&. (0, Hawcock, Worcerfar,

Root Oﬂtt!n" ﬂlnhin!r,.—\f Copeland, Reverley, Vorks, [l:loh
foty Lampa.—W. Tenkins, and D, Morgan, both of Treorky

(/ lasmorgan [3032
Safoty Oar,—#, 0. A, I, Grunbawm, Stralford, Eses, l3teq
lmu Valves. —.c W.' Collins,\Moss Side, Manchester, Lonca-

adire,

=A communication.—J/, ¥, Ha)d‘o:'

Beconda Batterios,

Kewsimgton, Middlesez, 3108
Bogondary Batteries. ~A. Waft, Liverpool, Lancs, 3007
Becondary Battories, —-C, #, Outheart, Oressimgham ‘rowe,

Sutton, Surrey Moy
Beouring Button- &o, to Bootn, &o.—%. C, Barron, White-

eross Stveal, Lon Bnbo
Bolf-Aoting lulu.-J\ communication.—~C, A, Barlow, Man-

chester, Lancs, J
l?‘?(urine. &o., Eunku of ¥ibrous Materials.—7. 7, K .*mrn‘
el ok HII
Sorew PropeITan =%, Carr, Healon, Aoruuukrfaud [3067
Bhaoklos.—&, M. Ruck, Thathani, Ken 3136
Bharponing SBaws Appnntul —A communiutmn =0, P. Mar-
fin, Acmﬁam}fan Row, Middlevex [3077
Side 8ad 88—, T\ Feanhing, M.ldda"a Temple, Middlerer, (1100
‘a"porliau- nrl:rl!ln asan. ~ A communication.~—, £, ddel 28,
.&ou!ﬁnu{!ml Buildings, Middlesex 1137
Stable Fittings. - 2, MaGill, !'u&km, Survey { u
tamping Ink.—A communication,—z, Wirlh, "‘mn&fw!u
arn, Gevmany, ;ullﬁ
Stoam Boller Furnaces, — W VB2, [ancs, (-;6
team 1lers.— 7. 7' Ward, Ossefi, Vorks, 18
l‘iop anvu.-—yd and T, Hophenson, dath of Hudduruhdd
“orks, k]

Bwivel.— W, Shelhorn, g1,

Hatton Wardew,
By hon for Draywing off

f o8
Liguids.— 7, Sa

"Riex
nymwu Drwn-

(32

T home Rogeivers.—A fealron =W, Spence,
0}09 lety Conrt, C*omw%n. Midd P qq;
Trut.:n!ht of Hops. Forster, Streatham chmn, ure

'hnnoulnc and Qulrrytnl- Blate.—G. Hunter, Echam, [(ln:-s

i
Utilisation ana Bre ration of Ceggatn Doposits.— e
W, Stanley, Bll‘ﬂl‘ll?. “‘ g 1
D’ttlmnx Powaor quulrad u ltop 'rnu'm- Cagg.— ?
1 30, (Jueen's Road, Pechham, Middleser [J_‘I

Uil * 80 and Fall of 'I'Idnl Wﬂen 1. A. Tivgmis 17,
M;-.n hu!. Westwinster, lesex, s r; 78
Vllnl.—& communicatbont—A, l} Grard-. 53 Chancery Lane,

138
v.locinodn.-li Ligyd, Hardorne, S,

Veloolpodue ‘"':ﬂ Bufilm-. La-:g-; 410:1
Venobian lluda . V. kw. Canondury, Middlesez, i
w'l::: Waate Prmnmu =, Conolly, Hampstead mﬂ

Wurhnc plum Points  Apparatus.—w, s:mJ

m&
w.ﬂ!n. Ink -a Detmold, Putnay, Surrey,
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ABSTRACTS OF SPECIFIOATIONS
RELATING TO METALS

. PunLisnep purinNg THE Wk ENDING Jury 1, 1882,

(Prepared by PHIRIP M, 1!";anc:: 53, Chancery
Lane,

Oast Iron.—jo0n (1881),~Haddan, cnnnnuntcntodh C‘hln
sional Protection not allowed,—1In the manufact,
hhwln.lhnuu,luumdful mnpplind!n 1 mn-
{:n state and are dried andhuud before their llln(hct
0 blast-furnace,

Iulu‘hln qu —smz hm-].—-z-h cnmqlmhd by G

verised

and luiudwith  carbonaceous uulm. Tumbd&w

um 1 that the lies t both bridge
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Hooks, &o.—z2e7 hmc- V. m;..-u
|| i oy, = 'ﬁéﬂ
a:’.'::::rm. :.:{t'i'. S

horseshoe or other shaped is desirable to
the and in this case the

1R comteal d oo AR e g thigen lots otber dies re-

|

during the Week ending Fuly 4, 1882,
.Illll:’ninnlng (gul h“{;, IMNM'“_
rains Grains in
Qn.;l;l:ndud oori.jnbic ?aet mn(;ubicgod 1
L a o R of gas,
Dhitriee. ™ | candles.) i e, _
x A R
.gi,élagfg jﬂﬂi
AL AE N =
Gas Ligh! and| ] s
Coke Com, 3
Notting HIl ... 17°4/17°¢ 17:3) 13:5] 1'gl v ¢ o4 |00 |og
Camden o 170/ 16% 17'0/ 13'0] (1°0] 118/ o'z [ 00 | 0"t
Dalston..,  .../17°2) 108 17°1) 11'8[r0*s Jir's | 0% | o'ol 0%6
Bow W 17°) 0677 x7%0) 16°B] (1°3) 1376] 26 | 1z | 1°8
Chelsea.., | 17°0,10'6/ 168/ 138/ t2*2] 13'0) 0’2 | 0'0 | 0’0
I\mmlnnd Rd. [17%6/17'2/17°4]0's| ¢'3}10°q] o' | 0%a los g
Westminster | i
(cannal gas)..,| ar'7 21y sr'5ro's | By 9'2l a'g | 00 |01 E
South elro. '2
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ka” | b -
Peckham |lu.!|'||.’:'.| 10°6/10'x| 9] 9'7) 04 | 00 | o'
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W. ]. DIEDIN, F.I.C., F.C.S. ¢
Consulting Engmeer and Super ind wi Gas E. '
power tar conmm 'uln the metro-

‘h The standard Es::nﬂtsﬁ;_ o e
olis is 10 sporm ¢ and for cann 20 ap
ghur nnltnpr;rmd 17 ains in the 100 Cu c ;I‘n Ammonia
not to exceed 4 grains in the 100 rubir

+ Prossiire between sunset and m whtto muﬂ to a colamn
of one inch of water, Preasuro botween midnight and sunset w bew
equal to a eolumn of six<tenths of an inch of water,
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METAL EXPORTS FROM BRISTOL

CHANNEL. ]
EXrorTs TO UNITED STATES AND CANADA DURING
s JUNE, s
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SR m v enge F & e ot T,
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hlmt!ﬂ ork 350 tons spiegel tony old
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LONDON PRICE LIST OF IIT.A.LS‘.
ORES, OILS, CHEMICALS, &c.
[FOR THE PRESENT AND PAST WERK,]
Metal Market, City, Thursday Afternoon, § r.ll.
: (Saedy 6, :u:.)
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m LIST OF IRQN AND STMEL PRIOES’ cu RRENT OF MANU-»
& BREPARED 3Y : FAOTURED GOODS
vy MESSRS. Bmﬁ & LOWE,
’__% JAURENCE POUNINEY RILL, LONDON, X.C. BIRMINGHAM &ND DISTRICT
STAFFORDSHIRE. & b d, ORI, o
List Brands at Works. Peor Ton* r"-“t:“ s 3 : : .
Bars— owt. and over.a6 o o 'l'lus List being compiled mlualvely tor the
e M e o A o Py T MM pages of IrON, anrightlofnp:oductxonmreuﬁd.
1 in. 16 6 in. 4 ° ey .dw.‘:_'_':; g The quotations  given are manufact
Rounds and Squares, average prices, dependent, of course§ on terms o
‘Jﬁnﬂ-;;:-w‘: xtes, RAILS (at Port nearest to paa;ment as well as the quulity and quantity of
Ainggo8. Works). ered, and_ fluctuations in cost of raw materjal.
5 in., sos. " IR T The Pncu and Discounts quoteu are carefully
ln"'l'ad-'.::-l?' " Boary lroa,..5 % %% 3.3 o | revised every week, and great pains we taken lo
D,y 908, " Light iron _‘,]'5’ ¥ 6 to 517 ¢ | render thu List thorouxhly reliable,
; h‘"';::" o Py MSGHII a... I. to g olb. .
. . S n 10 to & 2 .
R“:étn“tu? ] per yard, £6 t0'Cr,
! WA Filh Plates, 'hnq. 204, per ton uly 3-
in., 208, " ve ralls, Prices of manufnrlumﬁ hardwas in tifis district penerally
= = A B Fish' PI-?.H‘M Gos. to 8os. per | are unaltered, metals andl iron showing ver littl&ucmu.
3-:6 tn. 708, BoLts AN N:m. for fishes tion. In mosk industries Hadc is still quiet, {:ut better rates
S A H,", w1t 0 0 to 20 o o | are looked fobwald to durifip the quarter, the tose in the
'hlfo . ,68 o o Sbl;:‘nf—“.é 0 0otoal oo Wu]verhamplou market thls afterngon being more cheerful,
1 in. wide “p“'”' Kon B | eawy. mitd 108 B0 16 16 o’ L RN
lr.uldo s to 20 W, §., 408 Light. ...;;G:R;Nto 8 o o0
|"‘ son mxten. W ABRIDGED LIST
. wido up to s0 w. g, Bos. v
lFum oxtra, 3“'""‘&"{;‘;,‘,‘“ o’ ;"‘uﬂ' AMERICAN WIRE HOBS, 1 Ib., 42/6; 10 1b,, 36/6; 3 1b,,
4 in. wide up to 20 w. g., 1208, 4306 36; 2 Ib. 1/6; 3lb., yo/6 per ewt.2 g @
Bkt T Cl“'f‘!""f Py B L ANVILS (Commas, EN i:tt "uﬁ,’{f,?:.u., not warrant
I gmﬁ?d lm;‘r“br 4 el Gy Y i ot -of pm- cwt.; Host warranted anvils (bicks tied ia 1dos gm] 2
cud.I: :'r::t u o CASTINGS ‘UG_‘BBB (shell), } inch to 2 inch, ll.-’tuu.fper doz,, |’ 558 -
“oé ﬁ”s’:‘ oo “m ({ab. Shipeiag Fort), ('c"ﬂ!hg?lg:jgg;ﬁ 'J:ia ::?;; d:: ’Ib.“ ont msdhnu ok -
bto cm,su n Sockux P""'(“"‘"“““"_ ponters’ dlfto, /4 ta /s ; ditto, steel polished, 5 v8 6, folli Y“:“ :T
to 8§ cwt,, 758, " | £ i, & s d. | to4d; bright and blued, solid s- m\li /1 to ;8 Americah folling or
to g cwt,, 1108, " 14 to 5 m oto 0 o o nm stoel, Eﬂ ahod.an
0 to 10cwt., 1208, no o to 515 o y icon, u-ﬁﬁ,li inch; i Breags faze ditto, o
10 to 11 cwt., 1408, S 6 to §12 6 Q;fo i mc
15 to 2o ft. long, 208, to m in o to §10 o i.
20 to 25 ft. long, 40s. per ton. 6tos 7 6 Bg I_Nd. ﬂri. t tinned, shallow, 8 inch, a/ta; o incly, 5/ ,, m
4 to 4} it, wide, 208, ,, ote 5 o ¢ | Inck,3/6; 1t inch, 43 1a {neb, 40} 1 inch, g :q inc
44 to 5 &, wide, 400, ,, i ©to 8 o ¢ | inch, o/ per dox. ; galvanised -.lmo.umu */4 j»9 \nch, a/d
ST 4 — ;ra; u inch, ¢/; 12 inch’4'0; 13 ineh, 5% 14 uu:h. By .Ja..cx. '
Singles 1\ to 20 gauge, Lo o o Old rnlls,nn; 10 0 to 315 o
Dioubles, jos. per ton extra, |  Dae B3 o oto3 5 o BAHT&.RD BELLOWS, sof: best u:lu nailod bastard het
ttons, bos. " (En zlnee [ lows, 45% ; hestimproved long i!mtol.¢ wnwoym:hu bellovws,
ANoLus— hoay lcrapl 18 oto 3 0 0| 6aiy: 1!1!!‘ warranted ntr-l dnubln nal uJ, 45 to oY; l-lillv.wlh
1in, by 1 in. to 8 united Light do, ...... 2 0 0tz 5§ o for s
® TREDON otuiviviiermmsass L8 L] snmf,hl” l]tum:u?;:;a; I:El;ﬂ& l:zL o} dplor' ﬁ: ? ragdFT; r‘
- r odgiPr
.:III’:I.I by 1 in. to 8 united g WIRE. :?*h:;:’ %:stpﬁ:rp Il‘u;]t’]., with brass loops, 1/t to 1/ ;;:,'ir;; cltiu:l.
88 oooerrnsinnnnens , 5 0 1/6 pe
For o::h inch above uuitrd Rolled Fencing “r:‘“ (al?o:l:l ’n'i'f.i arﬂ'ms (fine tinned) § inch, /1} ity ; okt bty
inches tos, por ton extra, |No| alo4 2T 00 "8 o6 ];g 1, ;i] L Per gross. !,
. Best, 208, per ton extra, S 200 ta’ @ M s London, Black hna: Gy and 7416, an inch,
Bﬂh ty w .8 00t 9 oo som 10/6 per gross: I.-adon heads, with hutxlll turged collar, 6
b Q" P e S
1 common sl » ’ ¢hy, B'gto
"Td\m"ORDSHIRR- MID- Hodomo¢:s :: ,f,‘,’ :: :: ,g : fa':nnflgnolchcd heads, 6, and '.r#v and §inch, 12 3 1o 1: :‘, Il;,.ﬁ:
| 12 00 to 13 50 | Notched Ium'i. 10/ :-u un::?ruwh Bedstoads, ch nl.pttmrg?&“
Ordinary Iim:ull m Wurkl}d ‘l;;rum chinr Wire. 'r:’i-fcm‘ Y ﬂéit:::.,qri'n::cﬁ T H+ s
P s e S ol Y e o e b - Solid and towor, 13} & ® 181y dittg, mla%ﬁb.mm .
o to s 10 o 8.0 00 to 10 § o ) 67)toyol; hestso' ﬁ'*;’ - “a?S!Uﬂwlnn Seotch@y wer bolts, @
o to Bio o) Q.. 10100 to 1T 00 51. Bolts and nuts, :‘J“ ":.:‘“ Ii'“"hHJ nch, nd 3/ por gross,
oto 8B10 ol 10 .01 100 to 1 po '“lll‘ihl“f 13/0 per ¢ J} hrig / »and 5= to y inch, fll'l
o to 710 of Galvanived, n.d £ oad ‘“’"'i’ 8 116, 5‘,"‘8" W per ewt.  Hoxagon heads
L o to 730 0/ Now.otob,.d3 00 to 1310 0 ""fw “‘3 l“ a1 ) u:t ﬁ'f':m' Hox ““‘“‘“v'
Rest, a tn 208, per ton extra, " Wi 00 to 14 10 0 1‘“‘" 156 L.V '_flnr('ln!l pd”df red § ‘i ’:llm v Inck
Helt 208, to jos. " w150 to 15 oo "ﬂ “ ‘ﬁ_"';hir LS pouf 4 nh::d
Treble bedh. 40% £ Gos. «1§ 00 to 15 10 ink hood Yot s {7 o gt s 5% biass plated
NORTH | Dra ni MW 9.8 %0 av30 & E:‘;u"l‘:'::ughl h:alu i‘l'zllﬂ 20 to 25%; fine !nu.‘:&:‘z’.: ;"M“r:.‘:t{ 1;‘!.9[
crﬁ%‘?}.&éﬁfwgﬂgmND&l ﬂw:lwrog bW ties 0o | 6X; '\rmarmrharCnnillbuximm.4-;msog ordinargek®rcoal dito, -
(at Worlua o, Jririge toas oo 6o to 651 ; hmlhe;- palgers’, 3 ST s dilt;u, 15 o saks lmm
£ ond, £sd A1 0o 12 g o 220&'-“:1:;13:;:‘" i ﬁrfa“';sp r .‘“3
Bars ..ioieend 2 6tob s o| 9 " “:?: :3 :: :i: turrat bclln 1 mrlh imery kottles, m_-f oWk, |
Stiip Plateste R hn:ht teel Wire, w th baile, Jol to ok whhm bails, /to] o rap m,,,
nﬂ l]:'l'(‘-n w018 "0 to 7 0 0 Nos. 106 ,,.12 5 0 to 12 150 .l. cm 4 to Iﬁ inc .-'NO i’ﬂ b, Brullhoeb:lls, /9 per
L | to 6 50 2150 to 13 § o bnu scale El\ﬂlu :mb s m ettles, 1g ¢
P 1‘,2:5’;3 ton extra. 44 "33 00 48 1 10 o BRASS CORNIOE POLE Rt Gﬂ light, mﬁﬁnudmn,, ‘
) . " o
inguts AIEEIRAS) | hnammwinm et i e . S e
( 'y i s » B r "
SCOTCH (at Glasgow), Galumnd?enrln:h od(B.5) imbr:mwa .lhlo 1/ per cwt. exts ” owt. extra i
d. u oto 12 Ilnhtofoat :6* per cwt,
o 0 .10 HAIN um:lunz nnda. era -in iak, d“m
o o 19 o link ditto, 53’ machine-mad |° i aln, ll
o o to 1910y | §5%i registered dit 0, 551 close lnk rass ohaia, s&flbrﬂn’t e
o v o oy brass ohain, sl. u;l clock chaila, sss 1
3 o 10 o ;lng] ohstn, J-IIHIH: Iy 10/ t, 17/ §16, ; 7-:6. |
° o o% .s 1 :||61 i inch, a1/ por cwt. | cha |
o 5o twin ornu;ht ll.nk. b inch, ag/3; 3-16, 1875 §, xw, [ u,b, % 4
o io% 5 3| TRACK NRMS . hcynd o gtd oo, Mo, |
1 1 i, (] "
Wl’.LSHtNmﬁl;and cz!'dmz o o | % or &f ez:;nmd, #/ to 1/3} per Ib,; d l‘?un:]‘:'otp:;o;. s?u,"p'l, (|
5, . L] 'l
Bars il é 0w o toss o 5 : banPmG O_HJZHL!, solld cast steel, /6 per b, - v |
PIates v 10 0 0 710 o ° COACH BOL! B, round or cose hoads, square | @
ltut, 108, per ton extra., o | mecks and nuts, hlam:l.‘s‘h]:‘fh n’ndhl.h:fo, 34, a.-fu 4-.—'.!. &}“ ¥
BELGIAN, (f.0.b. Antwerp) g iﬂeb‘mw'ﬁ:. '5:%" inch by 5ort, ¥ s} ‘!'5’.?;:& .
£ ud 5 d. o¥] /a3 inch, 4 rml; é'.‘h.i inc) by 5, ai‘ a, sm.h |
Bars 0512 0 to o 42 '5“ s e
Hooy ¥ - i ° L o d&i ;f‘“ s_w“;f‘“l“; 3“1;'_':2 ‘“‘::‘r' h!;:;h an;
Plates §1 ot b o STEEL (st Works oats Lindh “;““;‘ Jr“““h“fﬁ 4
iln?u 8o § :g 25.% | Oletiots: Martin wBu‘Lu- 387 1, 18/ 1, 14/ per cwt. ; above fnch, { 'I"'{"r' v
Nabl rodemnt 10 o0 70 o £ oo 103 bixy/s ,1uw:wt|:J’W1:wl “tnt“h‘ d-
}‘uon meﬁom“"-lo onﬁﬂu ” 0 to 1210 © O00AQH SPRI
W o o0 10
Widd flanges 0 10 otod ‘o o fqrt L 0 0 40 34 0 o woc{uptzﬁwzsumm and s:a:cmal:::*ltum. per
5'!“1- OLLED Girorks, Ax N-ll An:lu. P :o 0o 1x 0 o e o aspgoy‘gw“._ B ,ﬂ':'m’m", "
C'"“"‘m 8¢ propartionate | Toes .,......10 @ © 10 1t 10 o Ib, ; loaded 1/5 to :.mév c:oum ttios huuinin radic kfl oo
.ﬁmn E tl.:l 0 toxg 0 0 7 own, 1/11 to ib 'N:pt :
BRST YORKSHIRE £ k. WA o .latin‘ (edl), v to .lj indl and upwards .-’:6* 1t {:e 1b.; cop= ;
{at Works), °°1'- 4 ° o n m.xfzh; 1o per Ib. Copper nails and tac (wrought),
- GALVANISED IRON Linch, t/i§ per 1b,  Chair By 00 9P 4/55 10y 4/h; Oo, 4/xf g1
T . 4 ROOVING SHE Cornics ol of ““b.":‘.‘a.ﬂ'..ﬁ:.?..‘i.m";@'i.‘?m‘;‘.":?."“
- dy y v lon 'l
To 3} cwt. ,, .........lg o o (at Liverpool), i brass poles, 1 foot, loss 48l 24 inch real htngh
SO ewt, v o o Comrvoaren Suxxts §, 6, 7, or, cornice poles, polished aeﬁ" mlhnuuy colour, with endy and
EMMM-“- 0 o B foet long, Hng..mphh,ﬂlw l:nu an real mahogany cornice poles,
B%mm Guguzc,:l.uho,‘uu.» with ends and rings complete, 17 por foot ; af fach birch rings, *
: CWhe L iiimni®2 0 g 15 08, polished, self or coloug, 10/ per gross{ a) iggh roal
“gt...m.al o o azand 24 £ oh.c:ao n rhmlﬂ-'lm‘l‘ s et | 'pmuﬂ"chh"""d'
o5 0 0 | 26 gauge, @17 10 to 16 by ,;Lh per doz, nnogar 3:"”“' 19 by
,uku ] 60 '?' u&“u £»u¢. 6, 7/3 to 86% japanned s 1 yard, 18 by 0, 5/ to @ § m.“ 4
) : : .u. 1 nﬂ!. " Iay . ylmg{;‘?ruda;l:& h;}g. u:‘:iz. p::':l ‘E: x{,
to close » oF.
et e 0 MBW feet long, M. w:;lllu, 14 by 6, ¢/ $o 5/ tinned ditte, 4/5 hg!o‘ k
o hnm inch*hook at ud. NG' lshch-: lﬁu
feet wide, Muunh mﬂa. ug’ extra strong, 15 to
“.nmm m’w l'iltl ass), :ilos bﬂm‘fuulm,pm
. . M I‘h h W mbﬂl‘
w2 10 ton extra, i .pu.'sz l'.udnnnml. mils,

S—
-



- =Prass range cocks, § inch, 40/5 §.40'; 4, 2461 . 6y SAD 1 o v owt , deli i best | i '
- 9,:5‘ a:..h-'jalm“‘: : u'cih- r’oe\]:, ui: kv, Jlguu-d 1 i ml.l\i!ito iper cwt. | 08, Joi
.w'i':'w. 3 4y 'fi' 7oa0, g8/ 1 b, 2/ ¢ 6B, 3405 ), 980 1, AUOEP . finned, Ma:::illm vitogy | W it g
/4 4 891 1 inch, 66/ par din. ; Joose Lr.tfumwdm, extra, - g gk ;mhemm& “:' v ..m‘ co f * '__
, Dof. " 0, 9 B i
NITURE, registeredt sor! ditto, common, 757, , | each s thni 43 10,534t discounts sanmolied, goto | - : : o l':-'n.- 1 “lb -"W&m
Wl Lot s i f | DERE) e o e | B el S S
i t roved, y- 16 to oinch and above T4 ’ _ 18, 17/ 10, o
'.T ut‘u”n nl.l: and uagh, i neh to © inch and above, h, irom -noi,lm, 5:! i hrass ditto, “L:- waod umhdkn'gnu viled, o to 6, g it ?z' Ly
b, [ | Screws, JeX; stove ditte, 65X; dowel ditto, 70%; brass wdlock 9 £130 10/ per ton ; galvanised, o to 6, f:n in b (3 10/
WIRE. /ol per 1b. up to No, w0, W, G, o , 4oL, y . S };‘.1 14 per ton.  Stesl fence wire, round or mﬁ Imrlilﬁ!-
lasp, rove, and :Iaul:.} toginch, o/ 2} a9d 23 =gl W STOOKS and DIES, <74L oft list. ack rolled fence wire, 4 or 5 &7 per ton, ing wire,
2} lnch, ro's 3] inch, 1o/5; 1k inch, £5/ § 9 inch, | OFE BILLS, in 1 and 5 b, #unh. extra_strong, and strong, No.w, 31/3 23, 13/; 24, 18/ per cwt., cut in | aod made upin
14/ 1 § Inch, 10/1 por cwt, ; oto 12 W.G., re/y; middle, 14 W Q.. 11 i fina, 14 \V.G,, 1/3; 7 Ib. pumi-. ﬂ‘in al Iron wire, No. 13,4/y per stone of
8, Lf..j. anned wire, &"xta 516 st of 6, oxtra fino, 16 W.Ch,, 1) per owt, Shos hnt York, Na. 1, 2/ to 24 of 1alb.; cast steel wire, /5 per Ib.; charcoal iron A/ per ewt,
NOS, X, n’;: KX, 1700 XXX, 7a88; XXXX, 65t | No 2, y1'to y1: No. 1. 6/a to 7/6 per gross net; hot turnad, extra ; tinned ditto, o/ per cwt, extra, delivered in London ; 5/ per
tand iron cireular, 45 to 65 ; brase e, 10 tu 301 ; ata ki b wht edge imparial or nm.&:ﬂch. Ry toBi: bright , ton less in i i
vof ; o + 45 to Sk paragon, sof; (' Connor's patent | Yok, 01 H,6/0 to 73 bright solid, ¢/) to 6/o; tos tes, 81y to B9 moﬂou s best. countérsunk clout and cone hsad Nails,
springs, vo to 2af.  O'Connor's vertiosl spring hinge W&mu . 1 iuch, za/ys 1lipeb, 24/ ; 2 inch, as/t ].M.Wﬂrm-? Bast
vigto 161 Gerinh's W hinges, iron, 20 to 157 brass, BHOVELS, common iron, round hack, dust, 4 tnch to 8 inch, 1o tine Swedish harse naile, stampad, 6 1b, parm. §)'1
. to G/ per doz., lens 251 ; socket handles, v/ perdox, extens Bell mouth per cwt. ; 81b. jer m, 4o/ ; 10ib, perm. 45/y per ewe,; 12 b,
o 40X the list, » Bhovela, 7 inchte 10 Inch, 2 to / poc dox., net ¢ T'l.ta.junud m, 416 per ewt., or subject to Duhf t. Wrought rose
#ineh, o'sp 2l ineh, o'+ w inch, 9/} o1 ineh | with wood handles, 3/4 to 56 por Jm, net. Shovals, all stenl, erutch ‘N.'IM spikes, 4 inch, 1373 ; § inch, 11/¢ &inch, 1013 7 inch, v/
cﬂ.;.hmtuﬂ nails, t-: \ bandles, No. 2, 17/: No.'y, 18/1; No, 4: 100 per doz.; No, 5, vy per cwt, ; ncanlud, 40 per ewt. oxtra; Wrought rose n A
78 nch to 17 inch, oval, right, 17/ to g9/ pee per dox, : ara—luur{-. v/ por doz. extray rivoted diteo, 3/ perdaos fiat or sharp W eints, 2 inch, 0/9; of, 20/9; s, 19/; 3, 17/6 per cl_m
10 5o’ par don.j fry pans, 54 inch to 10 idch round extra: Bpades and shovels, common, bad¥; wncond, STAL; Hest, gady Wiought nails, May 1826 1iit, 49 to 451 ; wrought brﬂq-rm. .
ofd'p- 2t tinned, 106 to 20/ perdos. | fry pana, s discount off the list, March 1878 list, 3o to 35 p.e. it
round, bright, 30/ to 6o/ por s:: tinned, 13 to Gy BIEVES. beaws and iron, 557 off list ; Wove wira, brass aad — e
i Ty Vot o e, Yoo, iichen, o | feom ABPRINGS, 4 Beight,” 81y s nch, 108 8 by g inch e ey -
o /8 A 1 bom, 10 /6 ) ort, ‘4] and)s ¢ tiskhooks, “ L"” Bby sinch, 1o/ ; nch, 100
h‘r:‘ ﬁ : ."‘o“t.e U 1 :‘M kite ofy, 5 inch, | & by s inch, 19/6; & 5.;8 ineh, €3/ : 8 by o inh, 5y xhr o :ncb. I HDVAL ABR!G"LTUR‘L snnw, Hun 'm-'
an (] tgbu tulinihincbu. black fronte, #8/ to 30/ per | 19/ per oas, loss 15 per cent, perel,” 1 par grom exbea up n“n l 40.
4 fromte, 3¢/6 to 34/, Manchestor patgern Kitchon fendors, 108 hy #: all ahowe 1/ per grows : c:ﬁml, /6 par wros axtra, 0. 4
8 feat, 1 Wich 1 ,udet fromt, » leat g lneh 0 3 fa® 3 dnch, 31/6 1o HPLIT COTTERS, 673Y off list. Amarioan Wire Tacks, 758 off WIND oV E R A ND cn..
41/ por dox, ine foot o inch, 43/ to 47/6 per dax. list. —W. Qoran and y Teknield Square, Bicoiia gham, / 1
OA lhh‘ﬂji 4,10 inch, 381b. to the dos., 6%; BPOKES, —Hteel bicyele und perambulator, tinned cut tolengths, COAOH BUILDERS,
" 8061 10 dnehy g%0; 1yimeh, 7/6; vy dach, o § va inch, 42 1b,, | and beaded, No, 6. 20/05 7, 30°33 B, 10b; 0, 3ud; 10, J1/8; 11, w; drand 31, Tene Acre, and ey, mﬁ‘s:i"" London, King Street,
?fu & .lﬁ I#'ui!ll?ah;'b..’l" " ln;-h. o'-;. Ean uhgrz Fﬁr ‘,"I".l ulirigbl,dw p‘;r cv't.s 10:'1.." bt Nk | Mine v aud Cannon Btreet, Huntingdon, e g
} A ! , BV, 1 7 .
Inchotors sy g 08U '“, o Jmtidnl B 113 5 T G o U L L B cmevacspu o dewigon with
I d Ilﬁl NETTING, ) iseh mesh and lasger, | 7. we/6; No. &, 13/1 No, o, 11/6, diamond poiats; roagh cut 1/ por latest improvements,
] el and vimal Nﬁ. deli . cwt, lows ¢ keis, v/4 oach ; Gatvanised slaple, 7/ par cwt, extra, -
1 8 tieat lack o wige, ¥ by by is. iy 8 all [ ETHRY TOVA, 1o to sof off the fint
per b, § 1y .fu /N por b, t colourad, /i extra; host ngILYAIlDI' 651,
4 fron pure wfn.iiu v b, packews, 1, {, and ﬂhy 1t inch, hﬁ,; ACKS, fine cat, in 1 and 7 1b. parcals, | inch, go'5; Finch ] [
1 10nch, i34 3 14 by 15 inch, |y er dh, g t nuod, /tf perlh, | s0/y; § inch, s1/y i dnch, 19'0; { inch, 18%; Jinch, 17%; 1 tach, '
CE nas panel pina, /o) zu b, all sises ¢ copper ditta, 11 1771 mer cwtalinned A’ por rwt, oxtra g in § cwt. bags, 1/ pac cwt, la s,
1 | sizoa; brass swculcheon pins, by 16, dbyrs, hbyrg 7 TIP NAILS, in« and 5 Ib. parcels, }inch, 12/6; 1 inch, 15 : |
! vl by hg 1) by 11inch, /ol pa® . © brass Kimp piny, 16 gange, 1 inoh, v/ tf inch, 14t 1) inch, 1) bt iron, 3/ charcoal, % |
1 é"%- dtro, g8 gauge, i1} por 1h, N

FRONA1 andon pattern, Hoted, 70% ;. Tieht difto, 77 b 41
Banghog vonnd bar, 6o% ; doublet, 4 * 1 r.)uu\i bar, /th par bar, Go41;
] bast foted bar, 6049 1 fat bar, (A comm n flat bar, 6:AT; eam-
&« m Adivone, /i /e and /3 per_bir lass, 65 1o ‘81 wimblets, sy,
L l?l'lll'ﬂs.—- ast atevl stone heulnu; and  quarry, 28/
per 1 owolid  cant
and a v
bammers,

steel  enpinsoes’  hand, lm I, wach
L] gﬂr Wb ¢ walid east weel boiler wakers' hand
L b, wach and whove, 4 por 1h,s fron anil suoal
boilar makers’ tledye hansmas, 61, and aRive, 177 per ewl, t sron
and steal sledge hammers, 0 1b, a0d whov y ER6 por owt, s solld cant
steol sledpe, 88/ per twt, Hammers, platelayes’ keyine, 98/ pay
- nste, japanmed, 1 tn se prrewt, | common Kent hand
* hammers, a5¥ ;1 pitent hasps wod staples, s to z5Y, Hollowure,
Ly MY 4 vommon, ss and oY anamelled ditto, best, 101 1 came
d *(.;d hoes fullared fore, 16/ to 18 : fuli.zwti hind, g/
e, 16\ 18065 Windd, 17,0 10 19,
s o= t, e A butts, 63 to 70%; patent Neoteh butte, 5 40
s wnd nrrﬁw sime dl-:nunm: patent tabilo, bed, and
| 731: patent chest hinges, $i¥: pitant sira
) 1 "n ' g.,x'. HI, hian‘u. 588 japanned an
A TWinges, double s light and strong, jo1; hest boat
x: or Lurnlhiw patont tees, 6701: putent light japannod
y foon, AT light vatent hook hinges on plate and to drive,
! o 3% | weirhiy E&nlc, g0/ to a4/ weollopad edges, nat
/ lﬁ‘ln ":r‘ Sevteh Japanned toes, doutile washiored, so/
- Moot jarnu-l “:- 19/ 0 o9/ Giathiis Seateh
colour, 17/t &4/ light " broad ﬂullll.lnll:lh"limd
3 sok § ight Par-

tto, h‘: G4, 387 ¢ box binges,
at beat ditto, off sk, W h
pra g e T G, Ul
o
i

' + 130 por ‘ewt, 1 ditto, comman

! i ) X hlmlmnd Gathie fancy, 156

, aye, 17/% 8/; japanned, broad eyn,

| LS 2 211 best oYy 20040 23/ poe

L SO t light pat Al hutes, 20, Yoy ;

uﬁf' } Presa Fomman, 05 to »oX; bast, s74 10

| Conmon bt hnm} Mneh, 4/ por'gross pafrs ot ;

mwh.lo. Tromfou d:r s ash grates, 8 to o/ per cwi, |

wir ke, #9010 16§ ﬂ“ to 16 duu‘ln. §00006 ; bary

Poto gy W Whoels, 8/; bake pans, 80 to'gi;

€ oventgr pmlhr soves, o to 10 ¢ cellar grating, 86 ; clock

n, 301 teh stoves, ¥/6 to 1o, dumibells, common, =/ (o g ;

be nedl 15 00 1776 ; furnaces up to 50 gallons, /34 to /y;

' tegd per gallon | furnace doors, o 6 to 10/} furs

nace o, terw for roms, 6/ to 7. 6} ‘w‘t-n for ueng,

ﬁte ?R-n F doors and i B0 to 0%y thres e po's,

nish and plumbers’ plumb bobs, 100; pudding ans,

WG 1o b pump  spfus, 100 Lo 13 sash  woights,

& | illien, Vleve, 3/ to 861 show anvils, 861 Tealinn irons, sof

W 1 o ‘.PLN y "z'h“ 'dl;l 4l M‘:b.aoumt;!g‘uu..“ !.nn;
L 4 10 Lo 34y per rass to, 1 1 ] nn

mb. I 82 stromg plate, o i‘u oy v g

oxtra st Ha
H0) ; beaas ahn i.iﬁv‘l.,sal.i:m‘ ot

v, 3§ to cup-
turne, » brass diaw knobs, 5511 brass aslipan tnzfn'-. 501
k 40 to 4+ Tack farniture, brass, LY chain lock
] 1 obony lgek furnitute, v]inch, Wilkeg' s indlos,
sots + sham diito, 8/ to f?r dos, sots | Norfolk lasclyes,
flolk latches, ui’: ost ma.m&.
ADLES, # inch to 8 meh, o “llw perdox,, less
o8, 3 inch to 0 inch, 3/6 to 18/ ox,, lots 107,
=l lohnﬂl mll:. " Hb.' '“l “tlﬂllm o
tlnl Paints), 1 ap 4570 1 " 0 "
7] ch,ll{, 1 t.l‘l ! “{.\ I, mli inﬂ‘nk.léial‘-ﬁ:
A, #H0 ¢ 9 ) B0 #4743 ineh, ‘03 1b., 27 per owt.
(Mat point), 1 hch, l‘u.. n‘ﬁtLtt ineh, 341, 406 14 inch,
4 -.liélm.sl-q i 7 1b, 43/61 2] inch, 8 I,
41/8auu} inch, lbua(- ; '?::‘1.-.;1 Ii!i.u;': ﬁiﬁf 7 1b., 0/ pee
vopers” Kose nis), WAnech, T m,, 2l
8ib., 985 @ nch, 10 1by 3/t 2] ho'-.nlb.afs i ok Vachy Ay I
+ 5/ Mh. #)1h, S0 per m, Fine lasp
alb. My g Im.g': b, 944 ¢ » inch,
&.-' 19} inch, volb, .\f!j 1 3 ineh, og b,
pointed), 1) inch, t“' PEF mi, lfh
I 'h" el dnch, 1 ) ..&hm 1 inch,
i 1] h, o i s‘h ol
vouly, ounty
per cwt. | cast

LY
Pinch, 11/ to 1%
: fo a3l

L]
3() 109 por owt,

Pdan. }’o‘ﬁﬁ N er
':ud-:. ?llu, :; Muﬁ
.8

sl WILSO

por cwt. gxtra.  Tinplates, best chareoal L0, 21/ per box; sad
qnality dites, a0/ per hox : Flun roke 18'; coke. 17/ por bae,

T s bow spring, shism Dorsot and real Darset rabbit tr ipe,
45 1o 651, list prices ; mom traps, 4 inch, 5 to 8/ per dos, nat ;
run traps, 2} inch, i" to BT per doe,; hird traps, 39 to 4/ per day ;
wolf and other double flas spring, common bridee, 1/; axle bridge,
1y por Ib,, qoto 401 ; hawk orpile traps, 54 to 6ot wrought mole
ir_a;‘pc japanned, 26 to 1 ; galvanised, %o to 4 g,

: IUdgs.il'ungul.r"':lihlnumﬂl;uaivr\iquimltv_ntuhu.g\x;
fittings Go¥ | lap welded boiler tabas. 0¥, dalivarad : ball tube, zin ',
34/ o 36/ per ewt, ¢ palant cased tnbs.sri ti Gof, cit to leng.hs if
required; polinhad and lacquers | twistad beass tuba, 49%; patent
easad taper iron tube, 4o to A5T; pateat taper iron tNe, 4 ta
45% parallel fron l.muo?l tuhn, 4+ to 450t twisted iron parallel
Lubw, 40%; patent cased parallsl tube, 4% : Brass Tabas, nlain,
rough, § inch and «hove, /o) ; other shapes fao} to /un perib, Hell eop
per tube, §inch and upwards, /i1 to 1 por 1b.; brass ditto, 1 110 /53
locomative and marine bollar tu'ses, seamless, 1} to 3} ootside diz. |
mater, to 1y W.G,, /i1 per lb, E

SILENT BLOWING FANS.
T SILENT EXHAUST FANS, .
" COLLIERY FANS,
CENTRIFUGAL PUMPS.
TURBINES, STEAM FANS.

IBLUSTRATED PRIGE LISTS ON AVPLICATION, |

S ———r————y it ity 4

Show,
[STAND 228,

4

y
re dragged through the

says 1=** The work done
It is impassible to praise it too

.

e

STAND 228.] READING MEETING.
DARBY'S
L 1
MAS OBTAINED THE ROYAL AGRICULTURAL SOCIETY'S HIGHEST SPECIAL
. I'RI;I-: FOR NEW STEAM CULTIVATING MACHINERY,
FQUAL "TO "THE LARGUR OF 170 MEN, AT ONE.SEVENTH THE COST.
THE S{AIJE HUSBANDRY EFFEC ‘D W ONE CULTIVATION WITH THIS MACHINE 185
The Zimes of, Monday® Jtne 6th, 1881, says:—¢The | no waste power expended in the action of the Darb
practical performances of the Digger now cutil?; it to takes | as is the case when ploughs a
citure.’ lau Mre W. J. BRADKL, of Springfield Lyons, says ;¢ The -
o The Field of Saturday. *work dove upon my farm by your Digger is without exceps
*f‘niggrr i as superior to that of the | "
Steam plough as spade husbandry is to horse ploughing.* nessed,"’ 2
% Land and Water, July 191882,
says i Mr, Darby Ras hit on the right principle for doing |
the largest amount of work at the elightest cait,  There is | high -
L
. ! . | A " ¥
I he Agricultural & General E ngineering Company,
| AINEERS ...
® WALBROOK, LONDON, E.C., and at their STAND on the
28. : .
N.S PATENT ﬂ%gJBLE-_-
:ﬁ?&%‘%m Voating sachesteoretes ond el great o and. wAske &’&‘-‘&n&.u

The Royal Agricultural Society’'s
IT DIGS' ONE ACRE PER HOUR,
WORTH  FIVE TWO-HORSE PLOUGHINGS.
iy
rank as one ‘of & recognised Implements of Modern Agris | wire rapes.”
May 28, 1884, says:—* The
evork &one by the Darby tion the most potlfect rpl.et:- o Steam Cultivation I evér wit .
The Chamber of Agriculture Yournal, June 6, 1881, .
wus Fo?'d in the extreme,
| Py % .
A DRGER WILL BE AT WORK IN THE NEIGHBOURHOOD OF THE SHOW.
LIMITED,
SHOW GROUND, No. 2
!pochlly-m-'uull for Puddjiug Furnaces,
: | of

: on bav W instantly cleared w : seat, 2

rawing the e o o s g AT R o e o i N

"' EOFRTON IRONWORKS, WINDSOR STREET, SALFORD.
: ; \ »
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ANDREW AND UAWES - STEWART, | T

v e s * a : . FAMPHLET :
- CLYDE TUBE WORKS, GLASGOW AND COATBRIDGE.| . s
GO TN Ne e o n i THE. NGLSON. SisTEr
MANUFACTURERS OF Lap-WELDED IRoN HARVESTING CROPS WITH ROUTS

5 | G?)D\&QW?Q; | " | SPECIAL EXHAUSTERS-

LOCOMOTIVE IRON AND STEEL TUBES, THWAITES BROTHERS,

Boring Tubes anid Lining Tubes sorewed with flush joints. Tubes for Field Boilers & all other desoriptions of Tubing. VULCAN IR ONWORK Segre
* WROUGHT IRON WELDED TUBES & FITTINGS.* BRADFORD, YORKS. .
i b e s st e MR e e e — - -y @

' ot s SEFENGE L
Iron ‘ndBateeMI;mlE‘t'ES@‘rﬂTSOlmy&,Shemeld’ adid 'I - MS & FARMERS,
. IS A CASH BUYER OF ASBESTOS.

Old Steel Rails, Old Lear Spring Steel, Old Steel Tyres, Qld. Steel Tools, Old Files, and an other sort of Steel and k-’ Yw -
Tron Scrap in small or large quautiiiu. Railway Companies, Colliery Proprietors, Irm:mgngeru and others, are WILLIAM m I‘L om)’
; ‘. requested to send quantities and lowest cash price, REGISTERED . 15, MAHB“RET ST- -

JAMES GIBNEY & son, (@ — . .f

i aia .
LEATHER MERCHANT d
AokxTs In Lonpoy—

e

NONE GENUINE.
ITHOUT TH

v

[ S

Inventor and Sole Manuhd.um-d
shestys Putty, for Stoam and other
sbistn Jriating Ml Botede, ta Y
; lbnnciv:dk.e“i{i}:um‘i?nilld i‘anu“?w
AND MANU]’A(_“I‘I-'RERS OF 5 . 2 Ww. l"‘,)WII..I.CUbX&CO
LEATHER MAOCOHTINE BELTING, | _TRADE MARK. s Souimk Sume Losoncs.; .
HOSE PIPING FOR FIRE ENGINES, JAMES EADIE & SQNS,.
And every description of Leather for Mec!.:nnical, Railway, and Ship use. CLYDESDALE TUBE vﬁ]RKs, '..
Aberdeen Street Works, Nottingham. SVCHRIGLEN, oar GHAMIOW. S8
i ——— e ——— —— r— S —————— —— T e ——— ES.I.ABLIBHED lsuu‘
JOSEPH  PARKT N, s N,
IRON AND STEEL MERCHANT, SHEFFIELD, o
mporter of Spiege

leisen, Russias
and .‘iwedi.h Iron,

A large stock always
hand of the following Mate-
s i=Double-sawn Rail-Ends of ali
sections, Old Steel Tyres (whole and broken), Old Kail-
way Springs, Bessemer Blooms and Billets , Plating Bars and
«  ordinary Hessemer Bars, for all purpiges ; Cut Bessemer Scrap, Sp ring Ends, - .t 3
&c., for erucible melting,  Also largo quantities of Hessemer Scrap Rall Ends, . *® o
Bloom Ends, &e.,for (Martin-Siemens) re-melting kept In stock at various Ports for shipment,

NS
LAP WELDED IRON BOILER TUBES.

AMES FRASER, riuan Rond, tpps, “efiod s Suie dritam.
: f

STEEL TUBES.
SUCCESSOR T0 THE gATE® l

G. E. ILLNq-on‘-rx.-x.. o F e B Ol L E RS §54

ALL CLASSES - \ OF THE.gis-r g “'II.I.!-I'Illj\[}:]lfhl:z;?a;j! i\i\!i,l- FI':{EHIT;L“;E.TES. '.:,

0F QUALITY e
ENBINEERS’ , AND %

" T00LS i 4 WORKMANSHIP. 8
FF.N IRE(JT FOR CATALOGUE, . : )

. STEEL _ror TOOLS, .

CONTRACTORS’ MINING AND BAILWAY PURPOSES. -

Double” Shear, Spring, Sheet and Blister. ‘

. APFLY To o |
J COCHRAN « |
b ANL 00, :
| ®ATENT poifer '

& MANUgACTORY,
| BIRKENH
Cr M:.Eébn’
CHAS. BODTP,»
2, Lalbot c“s,r' i

FILES, SAWS, CAST STEEL HMIMERR[AND TOOLS.

>
rq

PHEFFIELD: SOHO STEEL AND FILE WORKS., .

HIRMING AN SANDER, BROS..7, DRAPER'S GARDENS, E G J,, il

HAMINGHAM : FRALEY & UNDERHILL, 55, NEW oy HECS: e o I
'. .0' ; . \ ’ : N ¢ B,

k3 ¢ i A A . . ‘.

Gracechurch Street,
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NEW COMPANIES.
Arnican Gow Coast Swumut. Lasurrpn, —Um terms of an
J . “l’i“' ‘mmm Iy mdn for, min Mnla on the In‘;:,l?oi
l'-"m near Axim, on ti:.\.\.'ui £ 10[ Africa, Tt was regis-

2and 'lilll A ol of £45,000 in £ 1o shares,
GHT AND Fowen Company,

Ulll ll»('(llt-
on the 27th wlt., with a

TALIAN
of i hares, 't tho business of an
ﬂm l‘t‘:‘;pln,‘ in :lll‘.b:?url;:l lnd for lwﬁﬁ::v

mhem into effect an unregistorod agreement
Assoclation, Limited
Eowiea Miwns, lrmrur; l;mn terms o'l'u llm-enl of the

sand ult., this m- reposes to James Irvine, of

f .h-pod 5 1':.’;2., as the -ius nd' Iutlluulo situnte
hy in the district Coast Calon

en the with ult, uill [ uplul of 120,000, in z

' Buw " Lame Awp Powsr Comrawy, Limrren,—This

co- n registered on the sCth ult,, with & capital of £s00,000,

le to purchase the patent vights for the Umt.d Kingdom

E 01'! Il’.l:k y lamp, uudmgarulmlhn businoss
ol an elec PoOWer company in ranc

Hoipwnw MNP cm..-,ﬁ. ’l 1D, —Reglsterad on the

ayrd ullnlllhaqpha in [mo shares, to purchase the
;uﬁmby elo's thpbulldlnx and Eogi-

Hocwann Joumu AND (_u l.un ren,~This is the conversion into

pl‘g businpps , merchant, carried sn by Me,
,3‘:“”&9‘

Jﬂﬁﬂmn wof f,lia s Ilmldtngt 11, Dale Strest,
v T r\-.lllmcd on the 2ist ult., with a capital of
.ﬁ:n.-ra in f10
RANDE DO Hu_ Baow anp Cacrgy Y Ranway C OMPANY,
Liviren,~This company proposes to acquire concessions for the
construction and waorking of nul‘u 4 in Hrasll, and particularly a
ruuu for a uihuy‘mm Rio l‘ rando do Bul to Rage, now held
1' Imperiale du Chemin e Fer do Rio Grands do
i!: #0 & concession for the constiuc chon and the work-
u:,'rln ny from Ba 10 to Cacequy, It n.u registored on the
'Ncuupllnl
lzﬂlfwn' ml:’n.rci::run Irm-ru On the 2o1h ult. i" hiscom-
Pakiy wi; tered, witlfu ca 85000 in Ls0 shares, o
transact iﬂ'lmulnu of shi powi in nt bravebes,
“ STnLRa CANrLe” Brramsior Ownens, Lisiveo,~Registered

L800000, in 490 shares

nne the .5, A1 rilmg Calile,
. lamu“rl ”'!‘:annulm ‘:D nmhlu ~—Re
th & o A 45,0c0 in L 100 shares, Lo
ﬁn 1}. (";u bad e, ol’[.lm
Maspr  CRomamia Caunnv Lismiren,~Re,
a&ﬂs ult., with & capital of £s0,000, in 64 sharos of
0 purrhu and work the s s, Rmanu
Sroursmivor Porrgny Wonrns, Lisneo.—~Upon terms of an
fuuwnloilhn st ult., this company proposes to purchase the
Dietph Pottery, Hriwkr—fwll Btafford, Il was registered on the aist,

o o0 the arst ull with a capital of S146800, In L100 shares to pur-
<

egistoted on the isth ult.,
purchase own and work

istered an the
Jrx 10w, pach,

ult , with a eapital of 0,000, in L1 shares, The purchase con-
lld-rlllnn Il‘{ﬂm in fully aid sharo and Laoo0 in cash,
_ Tuompson® uouum Kty axp Dvew Company, Liviren,—

refistered on the sist uli, with A capital of
£ 120,000 in ,{c ahm o acqnlu and ‘work certain ]ulm“‘f’;lli:m
m

Heory Thongon and 'William Joseph Booer, for improvement in
v statniog, nnd anneal.

” Uk and machinery for bendiug, burnin
%nmnim art tiles or pettery, .f applicable o other

impfovementa in the construction of gas kilos and
urnaces, and “arrangoments for super ting steam therein ; and
for mmm in the mntruclhm aml arrangement of gas oven
ud wpualu mmcu-d therewith

ROYA.L SHO'W Stand ma:

HUNT AND TAWELL’S

HORSE GEARS,

All fitted with Adjustable Spring Clutches without extra charge.

NEW HAN EWER CHAFF OUTTERS
The mp] Fixed Mouth,* /2.
The ‘:nmplex, Rising  Mouth, £2 !

NEW OIL CAKE BREAKERS*Vith O/vered Goa.m:g
NEW BRUISING MILLS.

Reduced Prices of tlie Patent Combined Chaff Cutters and Corn Crushers. °
Price Lists free on Application,

ATLAS WDRKS EARL'S COLNE, ESSEX.

WILLIAM MILLINGTON & CO

SUMMER HILL TRONWORKS, TIPTON, ENGLAND.

lﬁlll‘-ll:‘l'l.l'l.llcl

BEST QUALITIES OF SOUTH STAFFORDSHIRE § MERGHANTDBAIS!‘OIRDN HORSESHOE,

N
“TﬂE%ﬂmml,ggN a&“%&tggg BEST LM BOILER

LE
BEST, BESI BEST,

Eﬁm Aamcununm

e e

JUI.Y 10 TO 14.

SOCIETY’S SHUW, HEADINB,

STAND NO. 9].

 HARRISON, MGREGOR AND (0. *

WILL EXHIBIT THEIR OELEBRATED

“‘ALBION ' MOWERS AND REAPERS

% THE BEST MAC

CH HAVE PROVED THEMsEPVES T BE

INES FOR ALL COUN TRIES,

THE UNIVERSAL VERDICT BEING THAT FOR

BIHR,'LIOITY EFFICIENCY, STRENGTH and DURABILITY, ‘they Stand UNRIVALLED.

- “ALBION " couamso Mowsns AND REAPERS. 5
“ALBION"” SELF-ACTING BACK-DELIVERY REAPERS & Mowsns.
“ALBION " SELF«RA"Kme CONTROLLABLE REAPERS

.. SEE 1882 LISTS W!Til NEWSPAPE‘H REPOR]’B AND FARHERB' TESTIMONIALS.

With Improvements for
. SEASON 1882,

“ALBION"” PATENT BHAF F-CUTTERS, ROOT PULPERS, TUBNIP CUTTERS, OII. CAKE MILLS, SORN, SEED AND MALT BHIICHEI!‘

b |
.

OAT, BEAN

ALBION IRON

_ AND MAIZE lllbl.tnl
CATALOGUES AND'ALL PARTICULARS WILL BE

WORKS, LEIGH NEAR MANCHEST ER.

HORSE GEARS, PONY GEARS, &., &,
BUPPLIED FREE ON APPLICATION To AGENTS, oRT0

»
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OYAL AGRICULTURAL SOCIETY.
' day last, the 43rd annual meutin}'&ffﬁ; :

virtually commenced at Readin
showw being thrown open to the public,
was open to inspection last
but no great advantage was taken of this
by the public. The show is a
are conveniently arranged, and
filled, although there is no great di
last week published a
together with a list of the exhibitors of
and having given a
eedings, we need not

of England was
the whole of the

ood one, the stands
the most part well

achinery and implements,
‘general programme of the
travel over that ground again, but proceed to de-
scribe the various exhibits of interest to our readers,
many of which they will find illustrate
noticed in succeeding pa
Before dealing with the exh
as well to refer to the competitive trials
machines which were arranged to take
— Th‘ei chief - in(tﬁomtt centere
g competition, but those visitors w

by day to the trial
it were doomed to
rain which fell at interv

d and specially
s of our present issue,
biis, however,

d in the hope of witnessing
intment owing to the heavy
als each day.
day the weather was more auspicious,
some heavy rain fell .at intervals,
stacking  was
mpression that these hay-drying
re to take the grass under any circum-
make it into hay. As a
ey are hay, and not grass-
necessary that
verted into hay by

cand in two
s a general i

stances, dry it,"and so
mafter of fact, however, th
‘drying machines ; and it
the grass should have become con
deprived of its sap before it can be dealt with.
‘preliminary process has to be effected by the
sun and air, but as there was but little sun and
much rain last week, the hay was not made, and
consequently could not be stacked and o
upon by the various hay-dryin
ha® been ready the rain would not have been a
drawback, but would have a
determining the best machi
placed the hay in that unfortunate condition in
which it is the province of the drying machines to
Jstep in and assist.it,

The ‘trial field is just outside the town, and is
nearly 100 acres in extent. Here
were assembled, their machines
over the ground. There was an eight

had failed to enter in time for the
ebarred from taking the '
taking up his
the meadows, and there
his exhaust fan. The unfortunate individual
was Mr. E. Pratt, of the Albert Iron Works, Ux-
ared to be a very fair one,
belting, but by one large fise-
ring into a very small
eed with little loss
are light, and set at an
The casing not being concentric with the
fan, allows the free disch
s efficiency. The maahine is mounted on
wheelsso thatthe connectionwithany rick can be made
without trouble or Joss of time.
within the field is Mr. James

ssisted the jud
ne, as it would have

seven competitors

who, however,

yand so was d
. He, however, made
stand near the entrance to

bridge, and his fan ap
i uny
¢ r wheel,
thus :tpntalnin

.

e of air, and

The first competitor
d Coultas, of Grantham,
e fan of the ordinary type, mounted on
eels for removal from stack to stack,
- and provided with three suction inlets for three sets
y ricks or places in a large
s in diameter over the tips,
es 12 inches square., It is
a portable engine of 8 horse-power, by
The rick is 3o feet in
nd is built over the®

of pipes from as man
rick.  The fan is 35
~and has four flat blad

rown and May.
-and 10 feet in width, a
9 inch diameter pipes, The
: in the ground, and exce

nearest the fan f
ricks

hight wood cage,
?n'ﬁbu square, :a"

1t the shorg le

s of the pipes.a

- feet in height and about 12+
oyed, s0 as to leave
air and moisture

‘be seen that this

Mr.
o, I
sewage farm, who is ex-

over the mouth

s of the rick,
B most others,
eilson, which has been
second competitor on the field is Mr,
~manager of the

hibiting Mr, Gi %ﬂw
‘Mr. apparatus has

furnace and a large fao driven

| by . delivered into two
Wu‘ troughs, into which the hay is fed and
‘in which it is “well ‘sl“ted until it leaves the
machine qufte dry. Mr, Gibbs has himself entered

fi an exhaust ffan, which is connected with the rick

| made from the hay dried in his hot-air apparatus,
| Mr. C. D, Phillips comes next with his exhaustin
fans, which will be found described and illustnteﬁ

Dursley, have a turbine fan, mounted on a cast-iron
| framing carried on wheels and driven by a strap,
| the fan being worked by either steam, horse, or hand-
| power. The Agricultural and Horticultural Asso-
ciation, of 3, Agar Street, Strand, London, have two
fans, the#leading principles in which are a very high
rate of speed and a proportionately powerful suction.
This is obtained by the aid of a modification of the
sun-and-planet motion, as described by us last
week. efinal competitor is Mr. A, C.
Thirsk, who uses a small fan mounted on a framing,
the small fan pubey being driven by a strap off a
large wheel turned by hand. Although not on the
trial ground, Messrs." C, Kite and Co., of 117, Charl-

ton Street, London, have entered their system. of

stack-drying by means of their exhaust ventilator,
In this case gerforated zinc cylinders are built into
the rick and are *connected with one of Messrs,

through the rick. The action of the ventilator draws
off the heated air, and should the external atmo-
sphere be sluggish an induced current is caused by
the application of a peculiarly constructed safet:
stove. This system has been tried on two very ba
ricks with perfect success. The wet weather which
hindered the trials of these machines last week has
unfortunately again prevailed, and has retarded
operations so that little or nothing has been done.
The other competitions relate to steam draining
machinery, cream separators, miking machines,
and straw-compressing and binding machines,
There were two entries of steam draining machines,
but both were withdrawn before the day of trial
arrived. The cream separator contest was a smart
one, although confined to two comgetitors out of ten
who entered, ecight having withdrawn, The two
competitors were Messrs, D, Hald and Co., of Great
Winchester Street, London, with a Lamm machine
and
Hamburg, with their own a

aratus, Of these trials

and those of the other machines referred to, and of

their results, we shall have more to say hereafter,

We now, therefore, turn to the exhibits of

machinery and implements, in which connection we
may mention that m;ugoof the leading exhibits,
which will be referred to in general terms in the
resent acdicle, will be found fully described and
llustrated in succeeding pages, either in our present
or next issum Referring to the general exhibits, we
cannot do otherwise than give the place d'honneur
to the Readin® Ironworks, who well deserve it. As
local exhibitors they have, as a matter of course,
endeaveured to make a good showand excellentl
well they have succeedog, for their two stands will
compare favoufably with any others af their class in
the show. Where there is ‘so much to notices and
when all is so good 1# design and workmanship, & is
difficult, and may seem i%ﬂiious, to particularise
any special exhibits.” We will, however, take those
which are most strikingly prominens, and foremost
amongst these isetheir new horizontal compound
condcof!ng.*ine. which_we fully describe and
illustrale on another page. This engine has peen
designed with a view to its compactness and the easy
rergoval of its various parts for examinatiop as well as
forthe development of the highest economy in fuelcon-
sumnption, obtainable by the system of c&wou'ndmg,
#¥hilst the construction is such that it will occupy but
a moderate amount of space. Resides the engige,
there are three new machines to which we would
direct special attention, The first of these is a brick
and tile making machine, in which the clay rolls are
driven bg a pitch chain, and can be rgadily removed ;
the bearings are so arranged that they are ot likely
to be worn by the falling ¢lafy. The Pug Mill igma
with a hinged case to open for cleaning, and the m8-
chine is worked by an 8 or 10 horse-power engine.
The next machine is one for washing railway milk
cans, Itis Pocock’s patent, and consists of a strong
wood tank in which are fixed three horizontal re-
volving brushes, two of which clean the outside of
the can whilst at the same time the brush on the
centre of middle spindle @leans the inside, *the
operation of cleaining b:l:f very rapid and ve
thorough as the judges convinced themselves in their
trials, The last of these new machines is a newly
designed circular saw bench on a strong iron frame,
fitted with'rising and fallingespindle, adjustable hevel
hinge fence whfcp can be turned back off the table,
It cagries a 24-in, saw, with fast and loose pulleys.
The other exhbits of the Reading Iron Works cofn-

Ema a number of engines of the traction, portable,
()

mtad and vertical classes, of various powers,
as as an ”m;‘cl of :f IlJnimql ' “Wl“???t
iron t pulleys, one being size, 8 feet in
diam:nl s p'llltm was also a m&%ﬁeﬁyﬂ chaff
cutters, corn grinding, and oil cake and
crushing mills, carts, rollers, plo , and agricul-
| tural machinery shown, the wh e forming an exs
~ cellent and highly creditable : ¥

The first stand to meet the e*;l: of the visitor qn"

-

-

- most of their

an anothef page. Messrs. R, A, Lister and Co., of

amlett, of

Kite's exhaust ventilators by meansof a pipe passing

the Centrifugenbau-Actien-Gesellschaft of

*:eans of a strong steel wire rope,*while the en

~ by hand whilst the engine is running, o
and the proportions haves ®

entering the show-greund, is titat :f ‘Messrs.
Fowler & Co. of. , who exhibit specimens of
moipnl . varieties of agricultural
enﬁines ndhndp ents, and likewise an example of
their compound semisportable engines, suitable for
any stationary work, together with models 3 their
portable railway. Tho: exhibittwo different méthods
of steam cultivation, which are ttended to supply dif-
ferent requirements: one being their ordinary dqubles
tackle, which is worked by two engines—one on each
headland ; and the other the double-drum tackle,
worked either direct on the headland with an anchor,
orasa stationary orroundabout tackle. The general ™}
form of the double-engine tackles is too wéll known
to require detailed description ; the increased size of
the road wheeisga great advantage in sodt land,
being the principal novelty. The power of the e
is transferred to the implement in the most
manner, viz., by the direct pull of a straight line of
wire rope.  The loss of power, by unnecessary move-
ing parts, friction, or bending of ropes, &c., is therewss
fore very small. These engines are suitable for all *
kinds of farm labour., Bgtaking eoff ‘the windigg-
drum, they become at once traction engin®s, an
mgans of the flyjewheel, they can be used for th: -
ing or any other similar operatiog. There mr!tr-
cumstances where it ma&bc necessary to employ an
agg&r&tua of less cost than the one just referred to
and for these, gases the double-drum tackke is qr_‘r:-
vided. It embodies two systems of workifg. e
Stationary or Roundabout and the Direct. In the
latter, the engine travels ne headland eppe-
site a self-moving anchor,” The winding-drums are
placed horizontally under the engine, an the'roYc de.
at liberty to pay off at any angle that may be reTu rf
The engine 1s glpecially adag to the general wo

of the farm. The general form of the emgine ig thé®
same as usual, although Messrs. Fowler have idtro-
duced several improvements in detail, such as the
liberal introduction of steel in the working parts, the
double riveting of the boilers ard the improvement of
the coiling gear. Steam traction is represented by
several road locomotives, The principal novelty in
the traction engine is the introduction of high drivin.
wheels, which greatly increase the adbesion, nn% >
prevent the wear and tear of the road, They effect
also a remarkable increase in the tractive power of
the engines. A further improvemeng i th‘alﬁq? ]
ment of the gear, which is entirely Within the
wrought-iron crank-shaft box, thus reducing®he

width of the engine. Messrs, Fowler exhibit theit
new pattern agricultural locomoti

s or thrash
engines—one of which is on the compo
The ordinary halnnec-plnnrhl. turning cultivators,
harrows, and rollers are ful ;efreunted, showing a
number of improvements in details, such as the fixin
of the plough skifes to the mail}.lgam, by whieh%h
width of the furro% can be alteéred,.and the-new®ar-
rangement of the centre part of the ploughgwhthy in
ploughing rough, uneven, ®or rigi land,%
violent shocks which
lement with an ordifiary plough-centre out of work.
essrs. Fowler also exhibit the models of a portable
railway, the principal feature ef which is, that the
two rails are fixed to corrugated steel slee of a
strong and light sectign by paterft clutch bﬁ'a set

of two ralls forming thus a rigid whole, light enoug
to be handled, takgn up, o v >

and put dgwn byea man
with ease. .
Messrs. Clayton and Bhuttleﬁor{h. of

d primcip eg.

voids the
se would throw an tm- ,

coln—
whose works we describe and iJustrate on another
age—exhibit two of their portable engines of 5 and
horse-power respectively. They are fifted with
jacketed cylinders of large area, improved water®,
heater effecting a considerable saving of fgel and &
simple reversing eccentric, which admi the fly-
wheel revolving in either direction, and can rea y‘n'
altered. The firm also exhibif a 10 - .‘
gortable engine fitted with Elworthy's appar:?.' for *
urning straw, and an excellent agricultural lodomo-w |,
tive engine, with an 8}-inch cylinder, and moun
on strong wrought-iron driving _wfee]s.. It is fitt
with a winding drum for drawing thrashing machine
or other loads out of places inaccessible to,the éhgin
or up very steep hills where the engine has to ﬂ'
taken up alone, and the Joad to be drawm u%? ’

ains stationary. Besides these the firm show
sorfie good examples of horizontal engines #f simple
design, and fitted with expansion gear, a%u’staclc
he*working -
Earts are few in number,
een ‘carefully considered. Being
cast-iron bed-platé, planed on the
sides, the engines require only to be
a brick foundation. The fl
face to recgivea driving band, and the crfnk-shaft’
is sufficiently Ong for an extra ‘pulley e fitted on *
either end to suit different .'peegs, , The remaining
exhibits of this §irm comprist thrashing angﬂnithln;
machines, #ftacking mrchlnes, and chaff cutters,
ssts. Aveling and Porger, of Rocffester, have im-
prov ie construction 8f their engines in detail by
carrying'the bearings in a cqst iron bracket <
which Jis rivetted ong tos their gatent side-blate
brackets, (he three béariags being bored_out at. one .
and the same operation after the plate® have been
fixed on the botlér. This method insures aceurac
fitting, and that the f“r shall all run true, "za
s being round®  The firm are introducing this ®
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make a
nd road '1?3? y
steam hing engines, a ro d
n}w aggﬁg thm% agricultural locomotive ¥4
some of which are arranged for tipping either side,
The Agricultural and General eng’maqnns Com-
gar':y. of No. 2, Walbrook, London, exhibit Darby's
r uu.chi‘

improvement in all their es.
show of their agricultural and

oadside steam diF r in action. This chine
was described and illustrated by us in connection
with the Royal Bhow last year, so we need only now
observe that it is of 8 horse-power, and is des
to thoroughly disintegrate the soil. The weight is
equally tbuted, and the machine adapts itself to
uneven ground, and it will dig more than an acre
per hour™ It is a handg engine for thrasking,
grinding, and all kinds of farm work where steam is
requireg. Bince the last Royal Show, it has been
improved by having five forks jastead of three. Itis
stated that crops at Chelmsford grown on nd
cultivated by this digger, are found to be eatlly
improved owing to the soil having been thoroughly
atrated by the digging® process, Messrs. Marshall,
Bons and Co., of Gainsborough, make a very fine show
of engines and machinery, notably their new com-
und stationery engine, which we describe and
illustrate on another page. This engine is of 20
horse-power, and is fixed over a locomotive multi-
tubular boiler, It is fitted with automatic expansion
gear, and is mounted on a wrought-irbn foundation
frame.  The firm also exhibit an 8 horse~power
portable engine, with an enlarged fixe-box, and
fitted with all the most recent improvements for pro-
moting economy in fuel and durability in working.
dheir other exhibits consist of traction and vertical
engines, finishing thrashin machines, and other
agricultural imffemcuta. ﬁessrn. Ransome, Head
and Jefferies, of | pswich, make their usual excellent
display of gngines, thrashers, rloughs. and other
agricultural implements, several of which are des-
cribed and illustrated on another page. Messrs,
Robey and Co,, of Lincoln, exhibit one of their fixed
engines, combined with a locomotive boiler, which is
especially designed for providing economical steam
power ina small space, 1In their traction engines
instead of securing the crank, countershaft, and axle
bearings to a prolongation of the fire-box shell, as is
ordinarily done, they are cacried on the side plates
of the tender, whic{ arp made specially strong for
the purpose. This method of construction eulfrely
removes all danger of straining the boiler and chus.
ing leaky seams down the front, and is undoubtedly
a step in the right direction, The boiler is also at-

A

L]
(Zor descriptioh, sgetagesy)
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tached to the tender in an improved manner, so asto
prevent all straining of steam Jjoints b{_ the side pull
of the tender in turning corners. The firm also
exhibit a number of portable and other engines
which are alike good in design and construction,
Messrs, E. R, and F, Turner, of Ipswich. show one
of their automatic expansion portable engines 6f 8
horse-power, and another of 5 horse-power, in which
economy of fuel is insured by the introduction of
various improvements in construction, as experience
has from time to time suggested. They exhibit
several other engines of egua.l excellence, and
variety of their corn-grin ini and other mills,
Messrs, Cochran and Co., of Birkenhead, exhibit one
of their well-known vertical multitubular boilers
with horizontal flue tubes, The vertical engine
and boiler combined, which is exhibited, presents
several new features which are not to be found inthe
ordinary engines of this class, and if it lacks some of
the elegance of design offered in competing engines,

It certainly excels in strength of construction and in

large wearing surfaces, which in all imromnt parts
are adjustable. The Cochran boiler will necessarily
give great economy, and from trials actually made
it has been known even to excel some portables
which lay ¢laim te the first class, The other exhibit
is a two-wheel portable, intended for easy transit in
mountainous cfistrids. A specimen flange plate
exhibited shows the high-class work this firm are now
regularly doing byshe aid of hydraulic machinery,
Messrs, Charles Burrell and Sons, of Thetford, make
a good display with their traction and portable
engines and thrashing machines, The arrangement
for varying the speeds from fast to loose is an in-
genious and important feature in these engines. The
pinions slide on keys worked up out of the solid shaft
1nstead of being let in as is the general practice,
The portable engines exhibited by this firm are of
twokinds, oneis a fine example of a high-pressure
engine, whilst the other is on the compound
JPrinciple the engine being designed tandem fashion,
The low-pressure piston which is nearest the caga
shaft is provided on the front side with an extra -
ing surfgce, which forms it into a crosshead, the small
end of connectjng rod taking hold of a pin within
it. Each cylinder is practically single acting, the
*stroke from the crank being performed by admitting
Steam tg the crank end of the high pressure cylinder
while during the return stroke the steam is admitted
to the side of both pistons furthest from the crank.
The high-pressure piston being thus putin equilibrium
while the steam acts effectiv. y on the area of the
low-pressure piston. The distribution of the steam.
for both cylinders is effected by a single valve, We
understand the economy reached by this engine is
+ Messrs, Burrell l[:ﬁ make a

marked
moltheir thrashing machines, which are good

alike in design andanliake. Messrs. R, Hornsby



. #1560, of Grantham, exhibited thelr new combiaed
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reaper and string binder, which we describe and
illustfate on lmtEer page and whizh they have made
very perfect in action. They also eghibit a ne#
narrow gauge traction-engine or agricultural loco-
motive of 6-horse power, and another of 10-horse
power, as well as a variety of horizontal engines,
and a ﬁ'ne collection of ploughs and bharvesting im-
ents,

Messrs. Ruston, Proctor and Co., of Lincoln,
exhibit a new compound portable engine containin
anumber of recent improvements, in detail whic
:mﬁh'e we illustrate on another page, They also
bit a good horizontal expansive fixed ngine of
20-h power, having @ 14-inch ¢ lind&. with a
The firm also exhibit an 8-horse
pawaripartnble and a 6-horse power traction engine,
as well as some thrashing and finishing maehines,
Messps. J. and F. Howard, of Bedford, have, as
usual,«t splendid collection of their loughs and

implements of tillage, and o harvesting

inery. .~ The Simplex ploughs attract well-
merited attention from the fact that they possess the
two qualities of strength and lightness in com-
bination,: The “Simplex * mowers and reapers of
this firm are also wel worthy of notice, particularly
their string sheaf binder which binds into sheaves
the cut grain as it is delivered from the platform of
jhe reaping machine. The sheaves are automatically
separated and bound with Manilla twine, The
sheaves can also be regulated in size, and are de-
livered of uniform bulk, whether the crop be light or
heavy. - The Bristol Waggon Works Company of
Bristol, exhibit a large collection of their welly
known vehicles, specially noticeable amon gst which
was a cattle van on Margetson and Hek’s patent, It
is mounted upon locking carriages at both ends,
cognected with each other by diagonal bars which
gives it many important advantages, We also
noticed Margetson and Hek’s tip waggons and carts,
of which the Bristol Waggon Company are the sole
makers, These vehicles, which have been described
and illustrated by us, are easily tipped by means of
a windlas placed at the front. “The company's other
exhibits comprise a wvariety of useful farm and
other vehicles. At the stand of Messrs, Atkinson
and Philipson, of Newcastle-on-Tyne, we found a
very neat and powerful brake which was fitted to
some of their exhibits, which comprised some very
elegant light carriages. It is M%rtimer‘s patent,
and consists of a divided circular spring, having its
outer surface covered with leather, and working
inside a ring which is fixed on the nave of the wheel,
Upon the lprinﬁ being expanded by a simple lever
arrangement, the leather 1s forced in contact with
the inner surface of the ring, and a powerful frictional
retarding action is produced, 'Whilst on the subject
of carriages, we may refer to some very ingenious
deces in details which we found in some of the
carriages shown by Messrs. C. 8, Windover and Co.
of Long Acre, London, These include self-acting
heads with which some elegant T.andaus were fitted,
and some window ratchets fitted to several circular
?roughums. The disglay of carriages by this firm

s of an exceptionally high-class character,

At the stand of Messrs, Samuelson and Co., of
Banbury, the chief exhibit of interest is the sheaf
binding reaper, which received the silver medal of
the Royal Agricultural Show at the severe competi-
tions at Derby last year. The binding operation, so
far as the size of the sheaves and the tying are con-
cerried, is automatic, and by adjustment before
commencing work, the machine will form sheaves of
one uniform size, irrespectively of the variations in
the density of the crop in different parts of the field,
The knot formed is perfectly secure, the tightnessgf
the band can be regulated, and this tension in no
‘“Y affects the security of the knot.  Amongst con-
trollable rake reapers, passing reference may be
and ** Prince,” with four
rakes each. The ** Harvest Queen,” with five rakes
(the controlling arrangement im this machine is
-automatic), and the “Imperial " reaper, with six
rakes. Manual delivery machines are well repre-
sented. . Gardner's Turnip Cutters occupy their
ustal place, and there are also one or two types of
root pulpers of the disc pattern. A bean mill and
combined mill and chaft cutter complete the list of
agricultural articles exhibited; while in the Horti-
cultural Department, various sizes of the popular
*t Villa"' and ** Favourite’’ lawn_ mowers complete
the fine display of machines on this stand, Messrs.
Samuelson also exhibited Pilter's patent hay press,
whlﬁl compresses hay, straw, and other fibrous
matéials into cylindrical bales of about 2 cyt. each,
ve?_con\rement. for stowage as well as for ol0ading
and unloading or moving about,

. Messrs. Hatrison, McGregor and Co., of Leigh,
Lancashire, make a good display of their ** Albion s
self-taking reapers, which they have rece tly im-
roved by making the rakes perfectly confrolable.
ey may now be set to deliver the sheaf, every rake
making a swathe, or every second, third, fogrth, or
sixth rake making a sheaf; while, by a simple pres-
‘sure of his foot, the driver]can cause any or all
‘of the rakes to pass over the ‘Ghu'orm without
delivering the sheaf. Mr, John Wilder, of Read-
ing, makes a good show with his chaff-cutters,
which are to be seen in every variety, as are
also his combined chaff-cutters and root-pulpers, his

™

. , L. . .
WILDER'S' COMBINED CHAFF-CUTTER AND BEAN-MILL.
* (& description, soe page 27) . . .
. '}

BAMFORD’S HARVESTING IMPLEMENTS’
.
(Fur description, see page 27.) T .: *
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.. prevails in the hematite iron market.

| some new
recent shod®
novelty at

to the rule. Th

i is an inge ‘water raiser, known as the
m.-nm. , in fact, a steam 'pum without

action being due to the current

' !‘,‘. e « And here we may allude in
] ' to an excellent little knife-cleaner which we
m:ﬂp;m&-d Messrs, R. Hodd and Son, of
31, Hatton ' Garden, London. It has indiarubber
nﬁuﬁ ‘which can be adjusted to compensate for
wear, rendering them very durable,
. ~of the most artistic, and at the s#ne time
p and instructive stands, is that of Messrs.
, seedsmen, of Reading. It was to be expected
- that they would make some display at a shoe held
in thejr own town, and this they have done, but with
*good taste. Their stand really forms a
museum of agricultural, horticultural, and floricul-
Aurak produce. Grasses and grass seeds are re-
presented by a collection of several hundred dried
i This firm have made the subject of the
advantageous laying out of grass lands their special
study, and they have met with great success in pre-
Eﬁng mixtures of seeds to suit the geological
tion of the soil. As a matter of fact, the
hole of the lnd occuﬁicd by the Royal Show at
;nding was sown with grass by Messrs. Sutton,
What a year ago, or less, was rough land growing
crops of vetches, rye, and turnips, is now—or was at
the commencement of the show—a splendid piece of
turfed land. The transition from grass land 1t
cattle is not great, and seeing that the stand o
Messre, Day, Son and Hewitt, of Dorset Btreet,
Baker: Street, London, is within sight of that of
Messrs. Sutton, we may here draw attention to a
d assortment of cattle medicine we found at the
stand of the Baker Street firm, Their stockbreeders’
medicine chest contains a well-arranged assortment
of all the compounds made by the firm for diseases
in horses, cattle, and sheep. "Besides this, there is
their chemical extract, their gaseous fluid, and their
red drench, which are each of them adapted to the
special disorders they are designed to cure. And
here for the present we must conclude our notice of
the Reading 8how, owing to the pressing demands
_made ‘on “our space by the numerous illustrated
noticts in connection with the show which the preseat
number contains,

# . IRON TRADE SUMMARY.
THE English iron market continues to display

firmness, but the complications in the Kast
hl\‘unsettled business to some extent, and new
ordels are not very freely given out at this moment,
being Jimited toimmediate requirements, The pig-
iron markets have been quiet during the past week,
but their steadiness has not been much changed,
Political events have not, apparenily, affected the
Gla;fow warrant market, which has remained firm,
tending towards animation, during the week, and a
fairly large amount of business has been doing,
Prices have been tending ugwnrda. and closed on
Wednesd;yuws. 114d. cashand sos, 1d, a month
for buyers; sellers near, Makers’ irons are also
rising, the demand, especially from the United
States, becoming much stronger. At Tuesday's
market at .Mi_ddlelbrnurh a cheerful tone prevailed,
makers doing the Princ pa'l part of the business, at
‘t‘!:leir m! uotation, wﬁ)ieh is 43s. gd. for prompt
ivery of No. 3; merchants being but poorly sup-
plied with iron. ~ Shipments have been large, azd t
exports to Scotland have increased to some extent,
Pig-iron has been quiet in Lancashire, but makers are
firm for native pig at 458, gnd 46s., less 2§,
for forge and fouudfy qualities, delivered equal to
Manchester, and at this figure have been doing a
moderate business. Lincolnshire®iron remains at
about 478, 6d. to 48s., and Derbyshire at 485, 6d to
498, On the Tyne the pig-iron trade has been
steady, and prices are still 45s. od. for Cleveland
No. 3, and .En. 9d. for forge, per ton, delivered in
the ¢. Elsewhere the demand for pig iron is
well maintained, at steady rates. A strong tone
vails. 1 : A large busi-
ﬁss‘_,' doing both for home and foreign account.
ces aré steady at 5;:3. 6d. for No, 1, 56s. 6d. for
No. 2, and 565, 6d. for No. 3, net, per ton, delivered
at works, or f.o.b, west coast ports, The finished
l.m is steady, there is more enquiry, and prices
‘hﬁl ; 'rm a]litjlseﬁwhna:éu%q- laﬁ:.'n
Mi roughat £615s.a s, 6d.,
e 47 15s., angles and commen bars
to 8., all 2}, delivered in trucks
On the Tyne, £6 17s. 6d. has to be‘{uid
-plates, for which there is still a gacd de-
© for boiler plates, £6 75, 6d. for angle-iron,
to £6 7s. 6d. for bars, delivered to the
_ prices remai firm
108, to £0 125, 6d.
sheets, ML\;H:G
arterly. meetin the
Wa’h_ﬂg&y, the
ged, The

oﬂlﬂ.lﬂ"?'lg-l
g X {

" :
‘to 22s. for chardoal-made per ho:.' No alteration is
reported in the tone and prices of hardware, At
Sheffield there is* a very stiff demand l;‘-et both
for steel mnd iron ship-plates; prices, however,
are mnot imptoving. he future of the heavy
department depends very much on the course
Frcleut polifcal events will take. The enqui
or steel rails is "scarcely so active in Bout
Wales as 4t was a short time since; but this
is of less consequence, since makers could hardly
find ropm in their books for further orders, at least
for prompt execution. Steel rails are quiet in Cleve-
land, and only few orders are given out at present, The
nominal price is éf 56. per ton at works, In North,
Lancashir#the stetl tradeis briskly employed all round,
and the platemills are well uu?pliud withorders, Rails
are in large output especially on foreign account,
Shipbuilders are still u?, and some fresh orders
have been received on the Clyde, Engineering works
continue brisk. Founders are doing an average
business. The probability of further war cempli-
cations in the East has quickened operations at
ordnance and armour-plate works, The English coal
market is fairly active. This is especially true as
regards steam coals, which are in strong request for
all parts of the world, Manufacturing coals are also
going off very satisffctorily. Household fuel alone
1s comparatively quiet. The coke business is very
brisk,

Very favourable advices are being received here
respecting the position of the iron markets of the
Continent. 1In the Austrian market inquiry is well
maintained both for pig and manufactured’ iron, the
tendency of quotationsﬁwing towards firmness ; but
no changes have ;as yet taken place in prices,
although the increased import duties have been in
operation since June 1. The Belgian ivon market
is growing much stronger, both on account of the
regularity with which orders are comng in and the

enerally favourable nature of the esport returns,
Just issued, for the first five months of the year, the
exports of iron and steel for that period of 1882
showing a large increase over those of the cor-
responding period of last year. The French iron
trade are breathing a little more freely, having less
to fear at present from Belgian competition, owing
to the greater animation in the iron market of Bel-
gium, That of France has consequently settled
down once more to its accustomed-firmness, and
guotations are again very stiff. According to the
statistics published in the Bulletin of the Comité des
Forges de France, the imports of iron and steel
during the first five months of 1882 have increased
about 13 per cent. . The German iron market pre-
serves its healthy tone, Prices of both pig and
finished iron ‘are ‘stronger, and tending towards
another rise, The coal markets of the Continent
are active, anl prices have a rising tendency, with
the exception of that of Austria, which is quiet, with-
out any materia®alteration in prices. The American
iron myrket is firm.  Quotations of Bcotch pig-iron
have been very steady during the weel,

. L] .
-
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THE IRON TRADF OF THE PAST MON'I:P?(.

THE month of June was # busy one as regards
the shipments of iron and steel, and the Board
of Trade Returns b?r witness to the large overtarn
which took plagg. It will be seen from the following
compari#n that the exports for June exceed tho
for any of the preceding months this year, whilggthe
deliveries so far as the year has®gone contrast very
favofrably with the shipments during the same
period of 1880 and 1881, . .

.
Tytal Exports of Iron and Steel Jor Six Months, ending
30th June, » -
[LLEN 1881, 1082,
Tens, Tons, Tons,
{j‘““’“’."o- 275,979 .. 10§,112, .. 317 300
ebruary aby,252, .. 192,870 ., 2gg.g11
March ., 387,305 ., 290,19%e ., 376,206
April + 444,991 .. 329,100 ,, 3957
May .. .. 360603 .. 356,664 .. 377,418
Piag " O ERREE! 362,263 .. 3:§,zw
Total ., 2,004,995 .. 1,738,207 .. 2,004,839

The shipmeots for the first half of 1882 are thus
within a mere trifle of those for the ficst six months
of 1880, although the trade was regarded as unpre=
cedentedly active in that year, gwing to the Americ®n
*“boom.” - This is all the more remarkable when we
premember the complaints which have been so loudly

made this year of dull markets and contracted trade,
and points to the large business which must have been
done in the aggregate, alhough the enormous
powers of production possessed by this country now
p prevented  the demand - having any beneficial

effect permanently upon prices. There does not
aprenr to be any very edy prospect of a stop
be n_gf&nt to this continued expansion in the produc-
tion, fck besides the alteration and conversion of old
works which are

h f efforts on th
gt o X ing on, we hear o on the

: works to increase their output as
much as possible. It would seem to b¥ the object of
makers tt;’ com A u;qte thamh_ iulv:a for the

margin of profits by en ng their overturn, go that
the evil isone whic{\ 5 t% grow rtather than to

e
.Wrong s

diminish. This uelti.oaninmaud;]mdnctio i
’mwhrchwill e itself sooner or mm:h;

—

attention of manufactusers, and 4ve 3’.; not lik® to
contemplate the state of matters which in all proba -
bility will prevail during the next period of depres-
sion. Compared with the deliveries for the opening
half of 1881, the shipmmuts this year arc 366,632 tons
more. [t remains to be seen whether this raje of
progress will be maintained throughout the year,
and 1882 prove to be a year of &en heavier exports
than its predecessor. Our readers will recollect that
1881 showed the largest total on record, the defi- e
ciency which appeared at the end of June in com-
rison with 1880 having been more than compensated
r by the heavy shipments which took place during
the latter half. "To all appearance this yed® has
good chance of eclipsing the to‘al of 1881, the great
activity which prevails at all centres boding for
the result of the exports for the second half of the
twelvemonths, should no political accident occur,
which might campletely disorganise trade, :
The exports for the ‘month of Jufte exhibit some
features which should not be disregarded, althougiwes
the principal interest at the present time is attached
to the wider question of tMe shigments for the ev
months. 'While the deliveries for the montt slightfy
excaed those for Ma$, they are 15,947 tonsin exc
of those for June 1881. The chief part of this con -
sists of an increase of 5033 tons in the quantity of
ig-iron shipped, of 7461 tons in the quantity of
oops, sheets, &a, and of SSF. tons in thatef tin-
plates; while the greatest falling off is showf under
the head of old iron, of which 4500 tons less hgve been
exported, As regards the opang® in pig-iron, #m®
plates and old iron, a glance at the following table
will show that the export®to the United States'have
been the great factor in bring ng them about. Bo,
far as pig-iron is concerned, the effect of the com-
aratively large increase in the shipments to ghe *
Emtea has been counteracted by the falling-off in’
other directions which shall be pointed out further
on, Buyers on the other side would seem td be
taking advantage of the low prices which prevail
Jjust now in the tinplate trade, Eut the large quanti-
ties which have been sMippeii to the Btates uring °
the past month are quite within the powers of pro-
duction, and prices have shown little or no movement.
The tonnage of old iron taken by the Statesis con-
siderably under the average of the shipments for the d
past six months. In steel (unwroug g.eﬂ. i®alsog
evidence that the demand from the Uniled Btates is
contracting. The heavy decline in the expor:s 8f
railway material to America is fortunagely more tha e
made up by the improvement iu the general shipe
ments, so that the total quanti:iy exporfedlast menth
exceeds that for the carresponding mont® of 1881 by
727 tons. .
Comparative Sthement of the Exports of Iron and Sig'le
to the United States during thes oMonths o oo
1881, and 1882, v . -—":'2{”

i e " o TR
ig-iron se 2 MBBA ., . 40,8 .
" i i . 20,015 .
e Y Rpe e
Hoops, sheets, &e. ., 1882 ,, 2,776 .
" ¥ AR | .. { G z{a&u
- ]
Tinplates ve S TOB zr,ﬂlz i i
" ‘e " 1881 ., 11,838 Pelot fired
A e .:_ .9}3.
050
Bars, angles, &c. .. 1881 ,, 1 H‘%ﬂ "
" . oot B8R L o
. - Ay |~
Railway material ., 1881 ., 31,003 .
" . o I8B2 .. 21,531 .
Il 4012
9,43
Cast or wrought [ i
o manufactures 188, 307 . L
Comt  or wrought ™ .
euanufactures 1882 2806 L
— 21 it -
Old iron 188t ., 9,864 .
o o o aB88 Ly 578 *
a 4,128 s g5
Steel (unwrought) .. 188t ,, 15,246 -
" o oo M18820 L. 12,453 . e
—— 2,793 7,582
——
. Net Increase ool Y 5.46‘

The following are the most noticeable changes in
the exports in directions other than Amerigg:—So
far as railway material is concerned_ the Thief
items which go to counterbalance the“deficiency
in the shipments to the States are,an increase of
1329 tons to Russia; 1775 tons to Sweden; 1574
tons to ftaly ; 2712 tons to Africa (B.P.); 4615 tons
to India ; @686 tons to Australig; and 6201 tons to
‘“other countries.” Against thése there mus®be set,
however, a fIlif® off in the deliveries s Mexico, =
of 2541 tons ; to Brazil, of 3875 tons; and to British
North America, of 57&6 tons. » The decline in the ex-

rts of pig-jon fo m and Germany is rather
eavy, amounting to 8834 tons in tMe case of the

r gﬂumry, and 5964 tons in the case of the
latter 'd b ile to * other countrie; ';I:h:a I};\r]c de-
creased by 3933 tons, e ‘othegha olland,
France, ans ﬁdtish N o?lﬁ _xlmcrica have taken re-
spectively 3150 tons, 813 tans, and 4229 tens more.
lulsnamed «ountry, however, figures ongthe
e, under the head of bars, angles, &o., the
exporty thither having Been 2163 tons less than®" e
urin‘}.]nne, 1881, ,* Other countries " have also
s .. " .
—— 4 4
L
B | .



5

a

infshed their consumptioh to the extent of 1051
tons, while the

shipments to Australia have improved
by '18oo tons. Tﬁ:ntoul ts of tinplates are
8575 tons more, so that tho countries other than
e United States show pn the whole a slight fallin
of. *The principals alterations under the hea
of hoops, sheets, and plates, are an increase of 2041
‘tons in the deliveries in Germany, 1:',8{ tons in those
10 “Irdia, 1470 tons in those to Australia, and

*1689 tons in the shipments to *“other countries.”

As regardd cast or wrouﬂ‘lt manufactures the
changes are without particular significance, except
the decsease in the quantity imported by Austra lia of
3327 tons.

sgncing briefly again at the exports for the six
months; there are two points whifh call for particular
notice, Inthe first place, the Tlanl.ily of pig-iron
exported from this countr{ to' Belgiom appears to be
steadily on the decline, the figures haying been—

:,—%ﬁc‘ » 70,263 tons ; 1881, 44,450 tons; 1882, 33,486
« tons, ’ﬂ; the second place, although, as weiavu

e

-l ®

* tachin
* of th

already seén, “E shipmeggts altogether come within
ligtle of thowe for the first half of 1880, when

the demand for iron rose to an,extraordinary pitch,
{I the deliveries during the two periods to" the
" United States *exhibit a decrease of no less than
39,288 tons against this year. How this large de-
i has been made upwill be best gathered from
the suljoined statement of the exborts to our prin-
cipal customers during the first six months of each
'f!:.he Fast threa- years, so far as can be gathered
E"o:ﬂd'the information turnished by the Board of
rade.

r

1880, 1881, 1882,

] L Tons, Tons, Tons,
Russia ’a piA s 62,138 52,079 ‘14. 19

Gagmany |, Hp «» JiOBIB 121,550 164,82
Holland " 03,530 110,900  164,4 g .
Belgiom . . 79,203 44,450 33,486
France o " ‘ 56,650  B9,279 . 109,512
Ital ‘s ve o 18,906 31,307 47,276
Turkey and Egypt e 6,800 8,364 4 bio
Spain and Canaies L 11,520 13,216 14,684
HBiitish Novth Amerien ., 104,500 95,141 91,030
Upited Stares |, v 980,367 532,277 640 979
Mexico v : 5,790 16,0409 :;.0;4
grfull. C'hHPi and Pera :l,ggu Jg,ag: 37,860

Aoy ool e A AT 11,883 7, 20,11
mfu’ m' - A v 149,228 120,221 15?-"52
Quinlia Vi o i 107,404 113,808 148,505

= i . o i

THE IRGN' AND STEEL TRADE OF THE
UNITED STATES IN 188

HE occasion of the tenth census of the United
e, Stgtes was'mhde the opportunity for a full and
reful stocktaking of the iron and steel trades of
t cothitry. *The dutg of compiling the statistizs
wias committed to the car Mr. James M. Swank,
A gentleman whose name widely known on this
8ldg Th connection with the American Iron and Bteel
Asgociation. The, results of his labours in this
matter are presented in the elaborate volume now
befdeais* in which there lm{ been E‘athcred together
i vast quantity of minute details relating to all the
: 16 brapehes of production, Many of these we
1 not be able to touch upon, and, indeed, they
are 80 Jittle interest outside of the trade itself, but,
‘on the other haiid, the broad features are full of
significance for 1l connected with the kindred in-
dustriewin Great Britain, The special interest at-
to this particular summing ap of the position
ron and steel trades throughout the United
It_dencribed by Mr, Swank ‘in the following
The census year 1880, which it may bj
tended frém the 1st of June, 1879, to the

States
ovords
staved

fol?‘ the diron and steel industries of this country,
The coincidence is notable that it covered
exactly the jod. which has been designated as

er
‘the boom,' during which all iron and steel products
P

L were in such great demand by American consumers
Msthat the Tron and steel- works of the country were

hot be made with sufficient rapidity. to meet

unabls to meet it.  The home n:rply was supple-
Mented by large importations, and even these coxd
e

- wants of consumers * * ¢ The dgnsus
yeag t980 will long be memorable as a year of general
| ity for our iron and steel industries, and as
one which"witnessed the beginning and the end of a
‘most e:citin;; apoch in their history,” A

Mr. Swank's report is divided into two parts, the
statistical and the historical: With the latter we
shall not concern oyrselves at sent, lenving it for
nvimmon a future occasion, Ag regards the
former, pace at our disposal Wil only admit ofa
Pv::’ﬂ%id and cum;yﬂ glance being taken at l!'ia

n gm.n’h. com ﬂmq, ere materials
Aare av. le &r compari:s'ii. with h&mumndlng
facts in_the Sndustry of this country. The figures

for weight, given by Mr. ‘Swank, refer always to the

ton of 2000 s, but for the sake of easier and
contrast we have converted them invariabl

into ton of nr:poundn. he result is

that the fonnage turned.out in‘ the United States, as

given below, appears 10 be comsiderably less than

ki

.b:.'. ad e 8 T ..‘A i

* thus include both the weight of the

May1880, was a year of exceptional prospeﬁly '

—
——

stated in the official papers.
kinds of products, then, was 64’6'7ﬁ
year ending 31st May, 1880, It

explain, however, before going any 'hHﬂkr. that the
term “ total production ” ‘embraces all the produce
of every process or stage of manufacture, 50 that
the same metal may appear two or t times in
the *total production,” with the resylt that the
quantity of iron and steel given is considerably in
excess of that which would finally go into consump-
tion. For example, the * total production’” swould
pig-iron and the
” gc., into which

. The total weight of all
tonshttor the
necessary to

weight of the bars, plates, iron rails :
‘it was ultimately rolled, In endeayouring to form an
estimate of the progress of the iron trade of Great
Britain it has generally been considered sufficient to
ascertain the quantity of pig-iron produced, although
this method makes no provision for the old iron
which may be remanufactured. This, however, is
not of very much importance, but it is different in
the cdse of the United States where old iron and
scrap iron are largely used in the rolling mills, the
greater proportion, perhaps, of these materials having
been imported. Bome idea will be gained of how
much this is the case, as well as an approximate
notion formed of the total quantity of iron that went
into consumption in 1880 from the following state-
ment ;e

Tons,
Pig-iron and eastings from luinaces 3:375,910
Old iron rails, Used in 032,530
Scrap iron and steel the 497,722
Old steel rails and crop-ends : manufacture 76,475
Steel ingots and blooms of 54.153
Swedish billets and bars * Tron and steel 9204

In the above there may be some repetition, as in the
case of ingots and blooms, of weight which is also
included undar the item of pig-iron, but as blooms
are largely imported from this country, and there are
no means of distinguishing between those prodeced
in the United States, and those imported from other
countries, the total weight given has been used, The
quantity of pig-iron and castings from furnaces ten
years previous had been 1,832,875 tons, so that the
close of the decade witnessed an’ increase  of about
84 per cent. in that item of production.

\E’hen we come to make a comparison between the
pig-iron production of the United Kingdom and that
oftheBtates, the results obtained are noteworthy, The
total quantity produced in Great Britain during the

ear ending 31st December, 1880, according to Mr,
i'lunl‘s Mineral Statistics, waug.74g.233 tons, the
output of the blast-furnaces in America during the
census year was, as we have seen, _g.;y_s.qm tone,
In the manufacture of the former 21,086,740 tons of
iron ore were used, and in the manufacture of the
latter 6,470,182 ‘tons ; that is to say, that while in
this country 2 tons I4 cwt. 1 qr. 19 lb, of ore
went to each ton of pig-iron, in tlgz United States
there was obtained one ton of pig-iron for, every
Iton 18 cwt. & gr. 15 1b. of fron ore smelted. This
would point to a_very high average in, the quality of
the ore emplgyed by makers in the United States,
but, unfortunately, Mr, Swank!s present statistics do
ot furnish an&' further data qn this subject, This is
to be regretted, becabise it would have been useful to
manufacturers on thi# side to have known whether
the better regults secured by their American rivals
were due entirely to the cause, indicated, or were
owing partly to some other reason. el'he quantity of
coal and coke consumed in the bhut-furna@s in the
United States was 5,174,276 tons, or at the rate of
I ton 1o cwt, 2 qrf 17 Ib. to each ton of pig-ivon ;
the quanfity used in the manufacture of ig-iron in
Great Rrieain was 16,682,629 tons, wﬁich gives
2 tons 3 cwt, o qr. 6 1b, of futelec‘)et ton of pig-iron,
;he lowest propgrtion obtained in any district Tn
‘ngland was 1 ton 16 cwt. 1 qr, 3 b, in Lancashire,
which is considerably above the rate in the United
States ; but % should be remembered that large

uantities of charcoal areyused there in the blast-
urnaces, the consumption during the census year
ha\ringiamounted 10 53,900,828 bushels, Asregards
%the yield of pig-iron ‘per furnace, it would appear
that the total daily capacity of the plant possessed
by the States is about 17,181 tons, but that the actual
output was somethfg under 10,000 tons, The pro-
duction per furnace was 4057 tons per annum, or
about 14 tons per day, whilst in the ‘case of Great
Britain the yield per furnace for the year amounted
813 .64_? tons, or slightly over 37 tong per diem. It
is hardly necessiry to observe that the State of
Pennsylvania remains the g:incipnl centre of iron @
manufacture in America, having produced about
51 per cent, of the whole output of pig=-iron ; Ohio
stands second with 15 r cent,; and New York
third with 8 per cent, ¢ quantity of charcoal pig-
iron made was 388,400 tons, . .
* The dwslolmene the iron trade of the “United
States is still more strikin ly shown when we
examine the production otqinhlud iron apd steel
manufactures,  As regards the output of irdn rails,
it, as was to be expevcted, showed a considerable
diminution, having declined from 474,047 tons in
1870 t0 416,880 tons in the census year, 188 ; but, on
the other hand, the quantity of bars rolled increased
from 436,459 tons o the former to 560,366 tons
in the latter year. We also ction

the pr
of plates, rods, and other forms dun&im

‘greatly 1 d, whilst such products as axles,

labour had improved to the extent of 36°93 éent
. u P mnerof

Iloo‘u. fish-plates, spikes, &c., which were not made
at all in the States in 1870, were turned out i
uantities in 1880. As for steel, the 53 ma

s still more remarkable ; in 1870 the qu-ﬂz

of finished items mude was ':z,su ‘tons ;' in 1880 i
amounted to 877,713 tons, of which 670,160 tons we ]
i the shape of rails, Although the manufacture of
steel has spruag up thus quickly, and so far as rail-
way miterral is concerned has outst d iron, yet

the production of steel rails is confined to seven
States, two of which, namely Pennsylvania and
Tllinois, yielded about six-sevenths of the total out-
put, while iron rails were made in seventéen ’
Turning to the relative increase in the values and in

the quaNtities erd"md’ 4 noteworthy dis

is exnibited. The ‘“total production,” reckoned
weight, increased 9876 per cent,, but the value of

was only 43°12 per cent. greater than that of the
outturnyin 1870, It will therefore be seen that not-

withstanding the extraordinary activity whicl marked
the year 1880 the range of prices has been consider-
ably lower than in the earlier year, the advences

made in the mechanical and scientific treatment of
the various processes of manufacture during the
decade having assisted greatly towards an abundant
and cheap production. Another factor is found in
the lower scale of wages which prevailed in 1880,
The total number of hands employed in 1870 was
77,555, in 1880 it was 140,978.* The former
earned 40,514,081 dollars, while the wages of the
latter amounted to 55,476,785  dollars; that 1s
to- say, that while the number of em

had increased 81'78 per cent. the value ir

only. From the foregoing hurried ske : the
principal features of Mr. Swank’s statistics it will be
observed that although the United States has made
great proggess in the development of its iron srade
it is yet a long way behind the parent country as
regards the magnitude of the industry. The single
fact that the total exports of all kinds of iron and
steel from this country amounted in 1880 to 3.702,003
tons is ample demonstration. Whether in course of
time America will become the rival of Great Britain
in the supply of foreignmarkets isa contingency upon
which commercial economists might expend a great
deal of argument, Two considerations may, how-
ever, be mentioned which will always have a para-
mount influence on the Emblcm i the first is the tariff
policy of the States, and the second the geographical
position of the large proportion of the works in that
country, ' The former may be altered, but the inland
position of the vast majority of the iron-producing
centres will always remain an obstacle in the face of
their competition with the mother country, .

¢
OCCASIONAL NOTES.

STEAM TRAMWAYS IN LONDON.

T]IE London Street Tramways Bill, notwithstanding

considerable opposition, has passed through committee
in the House of Lords, and thus the thin end of the wedge
for the introduction of steam as a moving power for tram-
ways in London has been successfully inserted. The bill
provides for the construction of a tramway along the Pena
tonville Road from the Angel, Islington, to King's Cross.,
Pentonville Road having a very ste;tfnd.lent. the cars will
be driven by stationary engines placed at several points on
the line, on a principle already in use in America, that is to
say, by wire ropes passing under the permanent way.  We
e sorry to see this, although the tramway itself will be of
very great convenience, completing the link that was much
wanted between the Great Northern and Midland Railways
and the tramways whigh branch from the Angel, Islington,
to the north and east. But the nuisance which will arise
from stationary engines to the neighbourhood will be in«
tolerable. Lords, and, for that matter, Commons, however,
do not reside in the North or Hast of London, We are
sure they would never permit the introduction of steam
tramways in the fashionable quarters of the West.

A DRIDGE BELOW LONDON BRIDGE.

An almost flerce controversy is at present raging with
respect to whether there is to be another bridge below London
Bridge or not. The opponents of the scheme very persist-
ently urge that its construction would the port of
London, while those who advacate it say that it has become
an absolute necessity, The latter party have mach ) COm =
mend their view of the matter to the public, th&i.
traffic which suffers most from the present abnormal state of
things. ® The Thames Tunnel and East London Railway
and the Tower subway are useless for the purpose, and only
the Thames Steam medmmhﬂmd& * ap

i ﬂ .

if mandfacturers could pass their waggons across er 4
slight cost, or fiee, this means of commanication would
affordcbetter evidence of being a great convenience. The
failure of the ferryarose, partly, from the heavy tolls demanded.
It was suggested at a recent meeting that the ferry should be -
worked frec for a time as an experiment. But that would
not solve the problem ; what is really wanted is anoth er
bridge. 1 a swing bridge were w too much of an
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“swing' bridge, would, no doubt, be very heavy; but we
cannot see any valid reason why the Eastend of London
~should not have as free intercommunication between the two
‘banks of the river as any other part of the metropolis. Some
fresh and convenient communication, not affecting river
traffic, is absolutely necessary.

. AN UNDERGROUND RAILWAY FOR PARIS,

' As a scheme for an over-head line, as planned by previous
projectors, would probably fail on account of the enormous
expense entailed in the acguisition of property, the scheme,
by MAL, Siben and Soulic, 8 an underground Failway for
Paris appears to be on the point of being carried out.

. The promoters propose to form a central line from Saint-

Cloud to the Lyons terminus, from which would branch a
large baster circle and a smaller inner circle, with ad ditional
Dbranch lines to the various termini. In the south the
railgay would pass throngh the principal business quarter,
intersect the boulevards at the Place de 1'Opéra, but turn
in the north a'so tothe terminus of the Chemin de Fer de
I'Est. The network resembles in some respects Fogerty’s
project for the Vienna girdle railway. The stations of the
‘proposed Paris railway are very numerous, and clote to each
other ; most of the waiting rooms are to be overground,
whence commodious stairs are to lead to the platforms. A
central station is to be erected at the Place de la Bourse. The
length of the railway with all its branches is to be nearly
24 miles (38 kilometres,) The cost of construction is estis
mated at £6,000,000, or £250,000 per mile, The fares are
to be, for any distance, 50 centimes (5d ) for first-class
and 20 centimes (2d.) for second-class, Penny tickets (10
centimes) are to be issued to workmen. The gross receipts
are*reckoned at qoo,000 francs per kilometre gnd year (over
£25,000 per mile), or 15,200,000 francs (£608,000) for the

hole line per , an estimate, it is thought, which will
probably be exceeded.

THE MECHANICAL VENTILATION OF MINES,

At the recent meeting of the Manchester Geological
Association, Mr, Charles Cookson, in a paper read by himn
on the relative efficiency and useful effect of centrifugal
fans for mine ventilation, maintained that, while mining
engineers had become convinced, on the ground of safety
and ecfficiency, that mechanical was greatly superior to
furnace ventilation, the only point now at issue is the rela-
tive superiority of the various systems of mechanical venti-
lators. These may be divided into two classes: the first
consisting of the Waddle, the Guibal, and the Schiele,
which are centrifugal ventilators ; and the second consisting
of those machines which are known as varying capacity
ventilators, The latter class, however, are not at all suited
fm":a enormous volumes of air required nowadays for the
venl of coal mines, and it is therefore not necessary
to consider their relative merits. But as regards the former,
if the fans are all working under similar conditions and at
the same speed of periphery, the Waddle will give 166 per

nt. and the Schiele 26°9 per cent. less air fgan the Guibal,
or, putting it in another form, to produce the same amount
of air, the Waddle will have to run at 20 per cent, and the

Schiele at 36°6 per cent. greater speed than the Guibal, so

that, whatever the result as to the useful effect calculations ,
it may be said that, as a matter of efficiency with regard to
the speed of the fan, the Guibal is the most ecfficient. It
was urged in the course of the discussion which followed that,
although the time was coming when mechanical ventilation
will be more applied than it hgs been before, the time had
scarcely yet arrived when it could be said that under some
conditions it is altogether superior to furnace ventilatipn.
M. Cookson, very rightly, we think, replied that no doubt
at certain depths farnace ventilation ig found to be more
economical than mechanical ventilation, but the principal
point fo be considered is the question of safety,

DINING CARS ON THE HID\L‘ND RAILWAY,

At last we are to have some of the comforts to which
travellers on American riilroads have become thoroughly
accustomed to long ago. The Midland Railway Company
has begun to run a Pullman dining-saloon car with the
§ o'clock express train from their St. Pancras Station to
Manchester and Liverpool, and one of these comfortably
fitted-up carriages will also be attached to the express daily
leaving Liverpool at 4°5 p.m. and Manchester at 4.50 p.m.,
80 that business men coming to town and the thousands of
travellers annually. passing from and to America through

Lhw may make the most of their time in London, and®

safely trust for the provision of that important meal of the
day, which must be eaten somewhere, to the Midland Rail-
way Company. The new Pullman dirfing-saloon®ar, which
in fittings and appointments contains some improvements,
suggested by experience, may be described in general terms
as a railway carriage between 5o feet and 60 feet long,

' capable of seating twenty-one passengers, and having tables

Wi

and seats 01 each side of a gangway that runs frog end to
end, there being an apartment provided in which those who
. wish to light a cigar or tte after dinner may smoke
‘without annoyance to other passedgers; a kitchen, in which
a compact range gives the cook the means of grilling a chop,
" roasting a joint, and stewing or boiling entreméts and veget-

_ables; a pantry, wine cupboard, & ; a lavatory for gentle-
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men, and a dressing-room for ladies. - The Pullmau Company /

of the ca , and each mew car added to the 1000 or
more which'haye for some tims been in use in the United
States and Europe contains some ingenious novelty in fitting
or construction. Among points, that may be noted in the
Delmonico car afe the'perfection of workmanship by which
any rattling®f the windows is prevented without the use of
dust-collecting cloth ; the inveation of hinged end-rai's to
the sghts, which swing down to permit the passenger to
'tlk;e his place at table; and other improvements. .

i
THE ROGERS SYSTEM OF ELECTRIC
LIGHTING.

S this journal was one of the first to notice the various
inventions which have from time to time been intro-
uced by Mr. J. B’ Rogers towards the perfecting of a
system of electric lighting, it is naturally within our pro-
vince to sum up the results of his labours, which are now
about to be acquired by a company formed to utilise them
for the publiz beuefit. A comparison of the dates of the
patents granted to various inventors will show that Mr.
Rogers was one of the earliest—if not the first—workers on
the utilisation of the electric current for house to house
lighting, at the same time bringing this subtle agent under
perfect control, His incandescent lamps have stood the
test of several months’ continued use, and a comparison
with those of other makers will satisfy ansimpartial ob-
scrver that the light is at all events equal to that of any
other system, and it is stated that they can be produced at
a price calculated to bring them into general use, We
understand that the patent acquired by the company include
# practical mvention for equitably apportioning the charge
to each consumer according to the amount of light useﬁ,
also for the construction of are lamps on simple and inex-
pensive principles, and further for a lampgwhich can be used
cither as an arc or as an incandescent illuminator, Taken
as a whole, it would appear that the progress of electric
lighting for all purposes, both outdoor and indoor, can be
clerly traced in Mr, Rogers' successive patents, and this
tends to show that his system embodies all the advantages
which can only be otherwise obtained by an aggregation of
other systems. We refer our readers to the prospectus of
The J. Ii. Rogers Electric Light and Power Company
(which appears in our advertising columns) for further par-
ticulars, and to the works of the company, at No. 47,
Holborn Viaduct, for an inspection of the system, where
they can see it for themselves and judge of its merits,

THE INSTITUTION OF CIVIL
ENGINEERS.

FY2HE Council of the Institution of Civil Engineers have
aawardei the following premiums during the session
188182 1 —

For PArers READ AT THE ORDINARY MEETINGS, —1I,
a Wttt medal and a Telford premium to Dugald Clerk, for
his_paper on ‘' The Theory of the Gas Engine ; "' 2, a Watt
medal and a Jelford premjum to Joseph James Coleman,
for his paper am “l{‘ir Refrigerating Machinery and its

Applications ; ' 3, a George Stephenson fnedal and a Tel-

ford premium to Thorfas Fletcher Hawe‘y, Assoc, M Inst,

C.E., for his paper on ® Coal Waghing ; ** 4, a Watt niedal

and a Telford premium to Wiliam Proctor Baker, for his

paper * On the Various Systems of Grinding Wheat, and
on the Machines used in Com Mills; 45, a Telford pre-
mium to William Menry Wheeler,* M, Inst. C.E., for his

aper on ** The Conservancy of Rivers; the Eastern Mid-
and Dftrict of England ;" 6, a Telford premium to Leve-
son Francis Vernon.Harcourt,t M.A., M. Inst. CE,, for
his paper on * Harbours and Estuagies on Sandy Coasts; "'

7, 4 Telford premium to Ewing Matheson, M. Inst, C.E.,

for his paper on *Steel for Structures;” @, the, Manby

premium to Henry Joseph Butter, M. Inst, ®E., for his

epaper on ¢ Forces and S
reference to the Elastic Field Gun-Carriage." .

For PAPERS PRINTED IN THE PROCEEDINGS WITHOUT

BRING DISCUSSED,—1, a Watt medal and a Telford pre-

mium to John George Mair, M. Inst. QE., for his paper

‘“On the Independent Testing of Steam Engines, and on

the Measurement of the Heat used ;" 2, a Telford medal

and a Telford premium to James Mansergh, M, ¥nst, C.E,,

for his paper on *“ The Lancaster Waterworks Extensione *’

3, a Telford medal and a Telford premium to Wilfrid Swan-

wick Boult, Assoe, M, Inst. C.E,, and a Telford medal and

a Telford premium to John James Potts, Assoc, M Inst,

C.E., for their joint paper on the ¢ Seacombe Ferry Im-

rovement Works; " 4, a Telford premium to Charles
enry Moberly, M. Inst. C.E., for his * Account of some

Tests of Riveted Joints for Boiler Work ;" 5, a Telford

premium to Robert Harvey, Msoc. M. Inst. C.E., for his
anufacture of lodine;" 6, a

ord premium to James Barron, Assoc, M, Inst, C.E,,
for his paper on * Buckie Harbour;" Z. a Telford pre-
mium to Patrick Walter Meik, M. Inst. C.E., for his paper
on ‘“ The Bo'ness Halbour.qd Dock Works;" 8, a Tel-
ford premium to Harry Pasley Higginson, M. Inst,"C.E,,
for his paper on * The Kawarau Suspension Bridge, N.Z.; "
The wpecial thanks of the council were voted to their, col-
leagues Dr. William Pole, F.R.S,, and Mr, B. Baker, for
their contributions on * Aerial Navigation,"” and on ¢ Steel
for and Axles."

‘FoR PAPERS READ AT THE SUPPLEMENTAL MEETINGS
or STUDENTS.—1, The Miller scholarship to Alan Brebner,
jun,, B.Sec., Swud. Inst, C.E,, for his T on ** tric
Apparatus in Lighthouses ;" 2, a prize to John
Augustus Tl:omplm.é Stud, Inst. C.E., for his * Descrip-
tion of a Composite Tug-Boat ;" 3, a Miller prize

. : 1.

.
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Mas previously rm;n; :h: ly “‘ i
+ us. _Man ‘.
3 Haw ;rwl.oml,meind n Hflllnl prize, A

and Deflection ; " 6, a Miller

trains of Recoil considered withe|

|@which is wor|

‘William Townshend Batten, Stud, Inst, C.E., for his

on *‘ Modern Apparatus for the Manufacture and

tion of Coal Gas;" 5 tulﬂﬂ'pﬁz& to William Bashall,
Stud. Inst, C.E,, for b pager on * Laboratory Work :
Iron and Steel in Com on, Hardened Iron in Yension
rge to Richmd Marion
Parkinson, Stud. Inst, C.E., for his paper on ** The Swin-
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- topass under, would be available. The expense of con- | seem to have fund a practical way of overcoming the diffi | to Albert Havelock. CasepStud. Inst® C.E., for his pafr on
struching such a bridge, whether it be'a high-level onc ora | culty ofenlisting thesympathics of the mechanic on the side | * Cranes and Li Apparatus; " 4, a Miller to

don, Matlborough, and Andover Railway;" 7, a Miller®

prize to Louis Samuel, Stud. Inst. C.E., for his paper on
“ Excavating and Dredging Plant; ” 8, a Miller pnze to

Urban Hanlon Broughton, Stud. Inst, C.E., for his paper
on the * Narrow-Gauge Railways of Ireland.”
. 30 "

CORNISH’S ELEVATOR AND DRILL.

N the engrving on page 22 we give perspeclive views of
two of the leading exhibits of Mr.e.ltl'x'cmrge Corni':h, of

.

l];a Risbygate Street Foundry, Bury St. Edmunds, at (e
Royal Show at Reading. Fig. 1 represents a combined *

hay, corn, and straw elevatorin whighlhe horse works gire
built in thd main frame, so that no fixing is reqWtired, ﬁn
driying wheel is 6 §t. § in. diameter, and the trough is 30 ft,
long, and telescopic, 50 that one half is made to slide®to
the other, The hopper folds over, #hd when shut up
the machine then will not occupy more space than an
ordinary wageon. Fig. 2 represents Mr. Cornish's improved
corn and seed drifl, with 14 coulters, double pu chain
steerage, and improved press bar, which is fixed to the main
axle to take the weight off the horses’ back whemn used withe
out steerage, It is fitted wigh wiBught iron leve® afd
coulters, the blades of which are made of a special chilied
metal, and are easily replaced when worn out at u small
cost.  The arrangement for lilting the coulters is ve
simple and efficient. The box®*has a false. bottom fi
clearing out the grain, The wheels are 4 ft. 10 in. highs
and have turned axles, Altogether this diill is a $ood
example of its class of machine, both in design and work-
manship. .

LANDER'S HAY.COLLECTOR.

VERY simply constructed and eflicient implement for
putting dry hay into wind rows, and for turning it, is

&ra!cd in perspective in the engraving on page 22. This

-
.

is Lander's hay-collector, which is exhibited at the Reagdi
Show by Messrs. Carson and Toone, of MWiltshire l‘%q

Warminster. This machine runs on thre® ™t 8ron whec®,
the left hand one having cogs on its inside face to drivethe
shaft, the hind wheel being constructed to turg in_a
direction that may be needed. The frame is of wrol
iron, and is made as light as possible with regard to $he
necessary strengrh,  The shall is constru to revBlve at
an angle with the fromt axle, which gives' the rakes the
power of collecting instead of threwing the hay over. The
rakes are fitted with springs as in an ordinary ha
and consequently, when travelling, cap be closed ; tﬁl
can alsobe thrown dut of gear. The pinion opmshescld of
the shaft is fitted with a ratchet motion, so that
of the machine being turned ®r stoppel the ra¥es revolve.
A shield, shown on the right-hand side of the engraving, is
provided, agd can be
to the size of rake requirgd, or it can be removed Af neces-
sary. The machine is so simple in construction that there
is*practically no chance tor anythinfto #t out of order very
casily, One of the great advantages glaimed for this gaachine
is that where afield of hay is msy for carrying thisTollector
can precede the waggon and put the hay rapiﬁ
to pitch from, so that thereisno delay in witing fe has to
be collected in the old lashioned wayacross the g'roy-
-

-

WILDER’S ,COMBINED CHAFF-CUTTER,
AND BEAN-MILL. ° o

EW, il any, of the Royal shows have

some novelty being seen aty the stand of
ilder, of Yield Hall Foundry, Reading, Amngn
®ovelties this year at Reading, is the combined chaff.gntter
and oat and bean mill of which we give a pers
in the engraving on page 23. The chaff-cutter is fitted with
the most improved form of feed rollegs, and Mr, Wilder®s
new spring mouthpiece, 8} inches’ Wide, rising from 23
inches to 3} inches, and which is hardened on the fage so am
to keep the knives i condition. :
a very heavy fly wheel, as will be seen from the qﬂuﬁn .
This gives a Eood reserve of power rcg runn.ilﬁ nﬁi

ed from the fly-wheel shafe* This mill
crush oats as well as all other grain and pulse properly, and
can easily be adjusted to kibble fine or coarse, may be
desired. ~ This combined machine will prove u#yl where
only two or three horses are kept, as it in one
machinc the three essential requisites of the stable, '

.

Ur.. J-

‘@ ¢ . i -
BAMFORD'S HARVBSTING IMPLE-
* ™ MENTS. - ¢

MONGST the implement exhibited at the Royal Show
é at Rgadimg by Messrs, Bamford and Sons, of the
ghton Pronworks, (#(Oxeter, were gwo which wé illus-
trate in the engravings op page 2 L esc are their new
“Royhl"" mower and their new back aciion haymaker.
The mower, which is shown in perspective at fig. 1, is a well-
designed and substantially mgde’'machjne, adapted fopwork-
ing E:n the heaviestcrops. 1t {s a nicely- proportioned machine,
and is fitted with a lever for ipping the fingerw, an important *
improyement, which enables the knife to pet laid

The gnr::ﬁ has a spring cover, so that ¥ can be
t at for oiling ; urrhgcatchfnalw pmfedb‘
% ol so one for the knife, which can

holding up the finger bar;
Y v o ks TR .
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iy mgwl.;ghmulﬁcﬂswbrmbt outat
th and West o gland Society
‘year, where il was worked in the trial-field, and did

Milz uﬂybmn

t hasbeen introduced to nieet a demand for « back action

to follow the fower where teddiog or tossing is
This méchine seems to be espec
pose. It is wide enough to take two swathes of
y 18 very light in work, and is
‘seat for the driver, The mechanical arrangements in this
machine are very simple. By movin
wlides into gear with the rond w
ccut, thus ensuring the

crop. The sin

a lever, a spur pinion
heel. The gearing is all

greatest ease in work and
The height of the forks can be
reguated to suit any size of horse by means of a
balt placed in front of the machine.

eIt has a very qui
action, and separates the grass well,

. ON THE TRIPLFE. EXPANSIVE ENGINES
.OF T SS. A BERDEEN *

ONOMY of coal in our steamships is a point’ 81 so
dreat impdrtance that any step in this direction is
Steamships are now making  Jon

and at high rates of speed, which, till within a few
M accomplish these
coal is sll important,
- soged means u.Pltm' of freight earned,
"EadT every & o ¢
exorbitant rnt'::ml)’ur coal

worth chronicling,

i & loss of time, besides the
arged at these ports,
equally imporiagt for high-speed  steamers,
¥ voyage is -nly one of the shoriest duration,
the greifiest” weight the ship is busdened
N in which to look for saying
y as we get higher in
any means gain in efficiency . in
roportionate degree, and the time must
not be far away, when fartherincrense of

The time has not come yet.
the lower pressuwes, fiom 15 Ib, down-
unquestionably had at®bis dig
1, Pres-ure gradua'ly roso—
more particularly of the marine (ngine—1c
v but, used as the steam was, in one cylinder,
litlle additional economy
The variation in
he cylinder, was too great ;
ement of the stroke
and re-evaporated
do but go straight

is ikcrease of pressure,

pressure, we do not by
anythiog like a
come, may indee

sal the most pro-
am speaking now
1 30 b, and some-

rect to the coadensor,
wrined by this increase of
Gemperatugs, <o 3

full work before jt,
w= wowards the end when it had litdle left tn
Steam-jackels ameliorated this action,
the difficulty of getting them attended to at
thectly and at @ very con-
e next step was 1o divide
effectingepart of the ex-
and completing
xpansion and of
Several icidental advantages
» which we need not advert to here,
is improvement, and when a
inch was refched, the
der form was very® marked ; in

1 their purpose im
! ble sacrifice of stegm.

the work between two cylinder,
" am, first in one cylinder,
Aecond, thu# Yimiting the range of e
€in each cylinder,

el economy followed
€ pessure of 60 1b, per sq

tconowy over the ol

touoM numbers only about hal tue cosl was required,
For six or seven yoarssthe pressure in use remained, forsthe
] » &t 6o Ibw,, but of later years a gradual and
He woiking pressure of steam in our
taken place, 100 Ibs. being now not un-
ar, however, as the imperfect data obtain-
sea show, the inorease
te progress, and I am
crease of economy has
70 1bs, to 751bs, presswe. In
le:expansiou engine has re-
singlesexpansion - one.
using all the time the
boiler, has dis-

stead§ increase of 1

ps. peiformances at
‘omy of fuel has made but lit
Kot aware that any® perceptible in
attained by extouding

p )

,,!llll'td 'Efa the condi

« Tnis gradual increase of resstire,
ordinary, type of internally-fied, fire-tu

ce the mistrust of boilers of larger

ing for bollers composed of water

5 complicfled amangements,  These ma t
e Ry " e
. L am indebted to one

[
: of these wuter-tube
g driven me seriously 1o take up the ques-
g advantagously steam of much h her

.0, 1n 1874, Mr, W, H.
Rreater economy of

¢ was with Messrs, Joh
ol Liverpoul, anxious

i L}::mdo up his mind to Gt his

! water-tube  builers  on o

atent, and thus I had to consi

_ this bigh-pressure stea

Being thoroughly conviiced that® the

ier simple engin
ture through which
the course of one
halved in fact,
to me that with

st engine o utilise

dl the day ever the ear)
< the steam il:‘a

&

much reduced (nearl
with a single eylinder), it

ures we must use three succe.
[} of temperature
his was incid&ﬁnlly e

of strains, reduced Tea
the engines of the
a stewm pressure of |

'.:he high pressue’to

r

koge to the cons

1 ich the steam was
o
pressure ¢ U

! i ‘the
e s Kl

to the dondessers:

th those of an®ordivary coms
ht toe have required
horse-power.  The
ing the engines were satisfactory,
no difficulties being introduced by the use of highs
pressure  steam ; indeed,

tday, though at reduc

periments on the way from
3 I:utqteofrﬂho mh:r.'- .
tentions, to a great extent, (el through, B
engine adopted on board the Aberdean, of three
ugh a very cunvenient form
a véry uniform rotary motion, is

y form in which such an can by
arranged.  Indeed, from the unwieldy dimensions the low-
pressure  cylinder would attain, it would not be ad-
i About four years ago-—
uent to the Propontis—Messrs,
made a comparatively small

doa, but, owing to t

cach over a crank, tho
hauling and givio
ressure.  For when Mr. | any means, the
he water-tube boilers, the ideas ill
le that an inteenally-fised fire boiler was unbt for
such high pressures, and the new boilers of
type only carried go lbs.— still 2 high pressure for such a
r 1876. The engines are still doing. goo

tis. From that tirfe till Mnuary last

v (1881), when Messrs, George Thompson and Co, en-
t,:':sfid tol}ny firm (Messrs. R. Napierand Sons) the build.
ing of the ss. dberdeen, 1 failed to find anyone who cared
to make so long a step, and in doing so T hope Messrs,
Thompson will have their reward.  In designing a ship for
their ships make from this country to
and China, more importance attaches to a small
aking shorter voyages,

ixon took out t

visable for large
but several vears fub
d Grant, of Kirkald

engines for the
placing the first, ar high pressure,
two-cylinder compoun
cylinderg This mal
arrangement, but is
the ratios of expansi
the strains are ve
temperature, A Dbetter a
pressure cylinders, with th
intermediate cylinder
ent is adapted to hi
occupy any dxcessive length
altening a compound engine of the present
expansive engine, as it does not alter the stra
connectiog rods, &c.
tal ariangements of engines,
The weight of the machine woul
_ceptibly increased, while the weight of coal
would be considerably reducad.

hat in
d engine would be the high
es a neat and, in some cases, a
open to the objection that,
on approximately equal in ¢
ry uneyual, as also
men) is to

E- ressure
§ on thec{ap of the other,
wers, and does not
¢ hest plan for

consumption of coal than in shipy .
and it was necessary Lo nse every device Lo attain this end.
The engines of the dberdeen, are esseutially of the same
design as those of the Propontis, the cylinders being 30
inches, 45 inches, and 7o inches by
boilers, two in number, are ordina
constructed entirley or steel, with six of Fox's corrugated
furnaces in each, the total heating surface being 7,128 square
feet, Thereis no superheater. The construction of these boilers
ssure is 125 Ibs. per square inch—was facili-
built of steel and to Lloyd's, whose
rules allow the shells to be made thinner than r
the Board of Trade, althoug the.internnl
as these required by the Jatter,
simplest and strongest part of a round
huilt to Lloyds, there is superabundance of strength, but to
doubly ensure success—ine internal
those which oftenest give trouble—
than required byseither Lloyd's or th
whose scantlings for these parts are practically the sume.
The high-pressure eylinder was not jacketed, the seeond
was jucketed with steam of 5o Ibs, pressure, and the low-

ressure one with steam of 15 lbs. above the atmosphere,

he Aberdeen is a ship bullt of iron, both
being to the highest class at Lloyd's,
33 feet. 'When the ship was complete, 2000 tons of dead.
weight were put on board, and arrangements were made to
{est the consumption on a six hours' run 1800 horse - power ;
this, however, bo the owners’ desire, was reduced to four
only. The coal was Penrikyber Welsh coal, and Messrs.
Parker and Dunlop, who happened to be on
undertook to examine the state of the fires,
weighed. ‘The result was a consumption of 128 lbs. per
According 10 usual apulo
should expect from this a sea consumption of good

feet O inch stroke. The
double-ended boilers,
It farther lends itself to
as are used in unarmoured

fis are as strong
the shell is the
r, where, even if

METALLURGY AND MINING.

acob Reesed of

pr
anly if pmm
roposes to east hollow
a central opening 26
hes (more or . less) in

rts of a boiler being
were made stronger

¢ Board of Trade, A CoNTINwOUS PLATE Mirr.—Mr,

Pittsburgh, known in connection with ¢
proposes to roll nail plate by a very novel,
a very economical method, He
ingots having a length of 30 ine
inches in diameter, and walls § inc
thickness. The ingots will be taken fi
hot, and placed in one end of afu
4o inches in width, This tumace
the charging end to the end
In front of the furnace,
it, is a railway track connecting
track also declines towards the

charged into the furnace, it rolls of its
to the outlet door, and in this m
filled. 'When the front ingot is hot, it is drawn ou
hook, operated by machinery and placed on the
when it will roll like a barrel toward the rolls,

ship and engines

350 feet X 44 feet X rnace 35 feet in length and

declines abont 3 feet from

and on a line with
with the rolls,

When an iggot is
own gravity down to

and see the coal anner the furnace

indicated horse-power,

coal of from 15 to 16 Ibs. per indicated horse-power, The
next trial was to find the maximum speed, waich, on four
runs on the measured mile (occupying two hows), was

ingot is withdrawn from the furnace, sll of the ol
roll over one one-half, or one-h
bringing the bottom side up, and
ingots in the furnace, each m
eight to sixteen times, accordi
stops provided to check them
for turning them ; the vbject
secure a_more uniform temperature, The rolls em

of a revolution, thus
as there will be cight
got will be turned over fi
ng to the position
without any manual
ng to economise labour and

13,74 knots, the mean power being 263
tion of coal during these two hours bei
I am aware that the consnm
a trial is not of implicst value, but t
the utmost care, and is thoroughly reliable so far as i

1, and the consump-
ng 1 %on 17 ewt, per
tion of coal on so short
il was made with

The engine, 1 owzht to mention, is fitted with «

are two-high sheet rolls of
The rolls are mount
permit of the top roll bein

inches diameter and 4o
in housings so arranged as to
g drawn endways througi
connected with the

y with a view to the better presgivation of the
-

I pentioned :bove that the high-pressure cylinder was

‘nog steam- jacketed, while the othef were,
seem to-me that the valup of jackels could be great in such
an ebgine, with so limitedsa range of tem
one eylinder and a considerable speed of pi
the steam jackewin the ease of the high-

L

As it did not spindles, the top spindle having an arrangement

it and the roll-box in place when the roll is
the outer end of this top roll, and on a ling
placed a hydraulic ram or steam oylinder pro
adjustable attachnent to attach it to the
Beneath the bottom roll

perature in any
ston, I sacrificed
pressire cylinder
ge being w ver

with its axis, is

end of the roll,
a hydraulic ram is placed for foreing
got is to be rolled the tam id con-

urely from prudential motives (the suy.
ng one), to avoid any chance of cutting, ®hen worked wit

very littie lubrication, as it was desirabl

nected by a cluteh to th

e top roll, and the roll is drawn
endways through the ho

Farther, when we take into account t ity the. el carriag

he thickness of the

interior chamber of 1}
is not coneéivabie tha

it eylinder and the speed of pist
t the interior surface of the cha
the steam on the outside of it, at a
mperature. In fact, the slower
ient the jacket becomes,

# suitable frame,
ingot 18 then permitted to roll down between the h
against a stop. The ram forces the to
ingot and into the hearing and box,

detached, the rolls put in motim, and the

can be majntined by
an engivesuns
There is no doubs

thatin such an engint as the above, or ind
puund engine when the range of expansi

wed, in any com- pressed wp by the ram,

and the ingot is caused to rotate
be rolled between th 8 =

e two rolls, The advan
method of rolling nail plate are stated to be (1) that
a more economic and uniform hea

ture is kept within moderate limits, that

economy from- the
use of steam jackets isat least small ; that

y in fact, the steam t of the ingot; (2) that

con
linder, wpuld ha
This has

in the jackets, if adaxitted to the hig h«pressure cy-
osesas efficient
g for the compound marine,

ys extremely doubtful if, at s:a, the steam

he can run his rolls d@uble the us
no backlash from the metal
that the metal being in the
reducing the metal from the time it enters

ual speed, as there will be
ng in or outof the rolls; (
¥y, no time is lose

beeu for all practical purp
n a fortunate thio

ineas it 1s alwa rolls continuous|

jackets receive th

ey require to make them
ly when engines are

ers. I may mea-
nthe jackets; carefully
was 3] deg. per cent. of the
ted to the high-pressure cylinder (by
ram), the pressure on the jacket of the middle
fow-pressure cylinder 10 Ibs, Ina
the condensed water was still the same
rcentage when the pressure in: each jacket was doubled,
of steam from high-pressure
just before release, plus the
, was the same as

(4) the metal can be reduced in one-third of th
wise required ; (5) the metal may
n on the machine

less power, as the
hotter, and backlash and
it“ th; $ of h}l;our will tl:mﬂy
ing ; a am
n'eé'; from n{;ivm)cmﬂ?‘ plant
“The thickness of the walls of t
with the size of plates desited,: When the
o T
thus st patas ot cul
h Pl ‘when the, bottom roll is again rai
onmi bumin a straight l:heat. If the
thick, it w uce a plate 32 inches
X h. Z}:r“:thinw PI’I:::E the
. Ani inch

be mn“:ﬁm a se

0 3 Jnch Chick in hoe st
angot ¥ould weigh 20001b,
el uce five tons per

These remarks do not a
worked at compiratively low
tion that the weight of steam con

measured into a tank
weight of steem admit

be finished botter,
atly reduced; (6) it
be lighter, the metal
en straing avoided
reduced, both in heat

ing 3o Ib,, and on the
second experiment,

mention that the loss

cylinder to the low-pressure,
§'eam condensed in the jackets
inside the cylinders with the stean shut off from 1
quote this as absolutely concl
heater was connectedoand at
ing a certain amount of steam
e receiver. Stil I feel cortain the
y Abstricte(| by the

same

conclusive argament

nsions, the bottom roll s
by means of a eir-

4 HH

£

by an umh:iqu."“"ur‘
work on both trials, abstract
from the low.
result is to'erably correct, as the
heater must have been

But a much more
in the trials of

£
g

i
H

]

e

I
.EI'E.

s
5

on both
o Wackbien,

£

turn, smple time for
where it will be fh especiully iy Yok
horse powet per hour
the jackets, 16-87 Plh.. and-

'-"t"'-_'“ no
: - Teial, the figures Were respectively 16-q

second
7,11:..9-4-1:-.155 Ib,
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48 STEAM CORN-MILL. &  °®.
IN’ the annexed engravings we illustrate a very cdntplete
steam corn-mill, which has been designed by Megsrs®

& Ransomes, Head and Jefferies, of the Orwell Works, Ips-

. wich, who have devoted considerable att®ntion to the manus

® | facture of corn-mills of various sizes, and both wih ané
‘without the attendant machinery, The illustrati®ns Show ke

N fig. 1 a sectional elevation, at fig. 2 a plan, and atfig. 3 a, .
sectional end view of a complete mill for making fine flogr,
. with fos pairs of stones and all the accompanying wheat-

cleaning afd flour-dressing machinery. The motige power
consists of a 20 horbe-power alationaryryltum-e_ g.. which
is supplied with steam by two boilers as shown in engras
A ving.  The lay shait of the mill, it w.ll be sedh, is coupled o
: direct to the sengine crank-shaft, thus djspensing with a®
intermediate spur gearing, and making a very simple and
economical arrangement, The corn is first cacried to the top
of the building,either by the wheat glevators or sack hoist..
from whence it raunei through th& smutter, e cleaner,
which ‘extracts all & {u® matter from the grain.wlt afierwardg
falls into the bins over the stones, and then passes through
the feed hoppers into the stones. The meal is delivered from
the stones into a ?ga- pla?'ﬁd-in front of the frame, which
conveys it to the end of the mills, where it #lls into an ‘ele-
ator. The eis of the elefator take the meal to the
second floor, where it is discharged into the silk four dres- o
. sing machine, Itis hardly necegeafy to_eaplain that this
*' | machine consists of a hexagond skeleion r&! of iron and wood,
* | covered with the best Swiss silk of different.meshew, and placed”
x: ‘obliquely in a large waoden casing, The rev vlngnotion
~ | of the cylinder causes the flour to be sifted through fhe silk |

A AR &/

L

' | #loths, thus groducing the fingstsample it is possible to abtasing
- | whls the m®dlings and brgn pass out at the lower end of the
i cylinder, fine flour falls from the drasging maching

ool |
a reservoir uudnTth. from whence it can be sacked on‘lc L
ground floor th.ug spouts, as required, Such is the general
< | arrangement of these mills, the details, however, being

it varied as @rcumstances may rgquire, ,
F LS ! i
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will
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Stewart

knowan,

who wiil

Tran

structed,

will

Ihepr

except
On W

papers,

became Sharp,

of the brothers
Mr, Stewart and My,
a limited company,
position he held until his death,
and Co. who usually employ from
their Atlas works are known chiefly as
tives, and their principal work has {na

of Practical K
be reinlorced

g. MeAIpine
‘ivil Engin

members, A se
digcussed, at 1
Vietoria Hall, town hally b
mittee. In the afternoon there will be visits to works in
Leeds and the neighbourhood,

mnfing i
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STEWART,—On
last thirty years has' been
Sharp, Stewart and Co,

: engineering H
at the age of filty. nine,
Park, Sunninghill.
50 long connected was established about
by Mr. Thos,
Roberis, well-known
acting mule, but for {
agting tools.

wis admitted a partner,
Stewart and Cao.,
gurl later, by the rgtirement from the firm

A lew

important contracts in this
development of which, and the improvement in the con-
struction of locomotives,
identified,
instrumental in introducing
coontry the Giffard injector,
struck him whilst trave ling
ments for bringing the injector over to England, where as
is already known, it was speedily so largely adopted as to
fully jnstify Mr. Stewart's conclusions as to the v
discovery,

The

July 7, My. C. P, § who for the

, ﬂ:? membBer @f Messrs,
one of the best-known and oldest
rms in the Manchester district died
at_his Berkshire residegce, Silwood
TLe firm with which Mr. Stewart had
-a-century
Sharp, an iron merchant,and Mr, Richard
not only for his invention of the self-
he production of many ingenious"gelf-

At first the business of the firm was chiefly
that of machinists carried on at their Faulkner-street works,
but subsequently a locomotive building was introduced and
hew works named the Atlas works were etected, sThis was
lollowed by a division of

into partnership Messrs,
carrying on the machine making at the old works, and the
locomaotive building branch
under the style o

the concern, Mr, Roberts takin
Fothergill and Dobinson, an:

being canied an at the new works
{ Sharp Bros.  About the year 1852, Mr,
when the style of the firm
by wlifch it has since been
harp, the concern came into the bands of

binson, and in 1864 was formed into
with Mr, Stewart as chairman, which
Messrs. Sharp, Stéwart
1,#0 to 1,300 hands at
builders of locomo-
n the carrying out of
branch of trade, with the gradual

Mr, Stewart has been promivently
deccased gentleman was also mainly
to the steam users of this
the advantages of which so
abroad that he made arrange-

e of the
.
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4515
od,

by

pive Ject

in eivil and mechanical
tures will bo on the subject of waterwagks by A

» Past president of the Americam Institution of
ecers—an authority of European as
antic reputation - Ly whom many of the most im-
portant ‘waterworks of sthe' United States have been con-

INsTErUTIOY OF MECHANI
summer meding of the institution will be held at Leeds, com
[€mencing Tuesday, August 1 5th,
arrgngements have beet made
the reception room will be
7 p-m., for the registration
Rrammes, cards, 84,

0

I:{ special permission of
ednesday

n the civil court, wown hall, for the reading and
disenssion of papers,
the chair,
invitation of the loca)
will be visits to works

At 1

Members only admitted, by
simtof the local commiftee, In the "'"f;j
‘will be a conversazione in {he Phllmoph
by dovitation of the loeal
will be issued on application to the loc
On Thursday, at w.i;n wm.,
civil court. town hall,
Mn G. B. W
chair. At 1, .t’)
tion of the loc
an - exeursion td s
industries will be visited,
Hiogworth and Son, Messrs, S C. Lister and Co ,
. Thwaites Brothers, and others, A
summer dinner of the institution
#‘\:hmh Hall (evening Dresy),

<0 p.m. luncheon in the Viet

SOURH  KENSINGTON MUskuM,—Visitors during the
week ending July 8,
and  Saturday (irec),
10,401 ; Mercantile Marine, Building Materials, and other
Collections,
admission )

ercantile Marine, Building
tions, 566; total,
in former years, 16,867,
Museum, 21,122,130,

OVERHEAD ELHCTRIC 'WIRES.~An gccident
liar character occurred
members of the local Vol
ing up North Road with
with the electiic light wire overhead, and the electric Auid
descending the wirework
teers who had control to loose their
thinking the machine was
and received the full force of the electrici
powerful as to bend him double, and disable him for upwards
of an hour, . i

PRACTICAL ENGINERRING.—Tn addition to the lectures
on physical science, now being delivered at the new science
thupé of the Alexandra Palace, b
ngineering, Muswell

1882 :—On  Monday, Tuesday,
from 10 am to 10 p.m., Museum,

- On Wednesday,

Thursday, and Frday
from 10 a.m, to 6

p.m., Ifuseum, 2604,
Materials, and other Collec-
Average of corresponding week
Total from the opening of the

18,086,

of a pecu-
‘While the
unteer Fire Brigade were proceed-
their fire-escape, it came in contact

last week at Brighton,

of the escape, caused those volun.
hold, Another member,
falling, grasped fhe steering rod,
ty, which wps so

#tidents of the collige
I, the college staff will
A number gf eminent practical engineers,
lires on some of the most important topics

engineering. The first of these |
the Hon. ?

as ol

CAL ENGINEERS. — The

and the following provisional s
{=0On Monday, August 14,
open at the town hall, from 3 to
of addresses, issues of bro.
On Tuesday, at 10.30 a.m, there

A general meeting in the givil court, town hall, when
the mayor of Leeds, Mr
ngs, The che
Me, I, G. B, Westmacott, who will
lection of papers will

. G. Tatham,

will attend and open
ir will then be

taken by the pmid:.:t,
read an address to the
afterwards be read and
luncheon will be provided in the
invitation of ‘the loeal com.

pm

Members only admitted,
the local committee,
» At 10.30 am,, there will be a general
Mr. G, B, Westmacott, li’dwmt in
1 committee. In the afternoon thers
in Leeds and the n hbouthood,

Hall,

committee,  Ladies' scards

or the
estmi cott,
«m., luncheon insthe Vicoria Hall,
g;-mw_._ In the

diord, when
and al

invita.
afternoon lhz be

the exhibitio, f textil
tothowhnd?- y

£.7.30 pm., the apnual
'?ﬂfo - held the
Ticl(ll. can be obtai ne

bers for themselves and tbeic friends on application
::’mmnmury. mﬁm‘dlﬁz 4 remittance for ‘::

ticket), Un ¥ an excursion
'Mmm':.:n ‘lz‘is:l.!.w tp:clll train, provided free by the
ness of the N Lastern Railway Company.” At

g

visits will be paid to various works, including those of
Hull and Bu:ul“ey Railway and Dock Company, by

invitation of Messrs. Lucas and Aird. The retarn
made’to Leeds by special train, also provided by the N,
Eastern Railway Company, Armrangements will be
for enabling members (o leave the return train at the
junctions, so as to take ordinary trains north and south,
During the afternoons of Tuesday, Wednesday, and Thurs«
day, Messrs, John Fowler and Co. have y invited the

members to witness in operation their system of r
and culti\fq,on by steam. Thg principal works in s
rown open to the me

15

and the neighbourhood will be t
in the course of the week.

MEETINGS FOR THE WEEKs.®

o———
MONDAY, Juwy 17,

GroLogiste' AssociaTion, —Excursion to the West ﬁaL;f
Yur:‘:hlﬂ:, u:uier the ditection of the President ladki‘w

M 430 pom, Harrowgaie, Old Sulpbur Spriogs and B
By:;:a s‘ul':&hl Hoch.‘ Iamond m’ul. birik Cragg t::
Harlow Cani,

TUESDAY, Jury 18,

Rovar Borawic Sociery, -2 pom,
MaLTon Aaa &l.:l.'run:. a'u:w. " bebbids
Honoroaicas Iswrirvre. =8 pom, Anni " .
U:owuln 5 Amunnx.-—‘ywhhin Excursiung Knaresborough
Castle yard, Milistone Grit, and Magnesian Limestone,
Well. i, Kobe's Cave, Plompton Kocks, Lirimham Rocks,

WEDNESDAY, Jury 19,

Lixcorwswing Au:wun;vu:. Socisry,~sShow of Machinery and
Stock at B.eatord, - Three ays.

QiaLkcricat Bociery, -8 pm, Mr. W, C. Coupland, on the
Opposition tv a Ciiannel Tunnel, .

lfnmfownuu AGRICULTURAL Bocik1y,—Show at Luton,

GEoocnr’s  Association,— Y orkshire Lxcursion,  Saltergate

-

uarcdes, Valloy of the Washburn, Cat Crags and Kex Gall,
Delion Ao, o e, Wathin Aaticlinal, tiolon Anticligal,
Biipton Kock, *

THUKSDAY, Juiy 0.

Groroaist’s Association,—Yorkshire Kxcurslon. Hell  Bush,
albam Glacial Leposits, Craren Fault, Gordale Sears,
bam Tarn, Underground Channel of Tamn 14 miles, Ryeoloaf

Tulobites,
- FRIDAY, Jowv ar,

Groroaisi’s A s ciarion, —Yorkshiro Exoursim, thhm Cuves
Ingleborough, Norber. loeburae  Houlders. Moaghton Kells

Combe Quarries,
SATURDAY, Jury sa.

Rovar Hotawie Sociery,— 345 p.m,

LOOLOGICAL SOCIKLY, =4 Pami, _

GROLOGIST'S  ASSICIATION, — Yorkshire Exoursion,  Raygill
Qnarries, recantly exonvated fissure Yones of Klephas, Hippopma -
mus, Khinocerur, Beax, Lion, Bison, &o, Velns of Barytes,

RAILWAYS & TRAMWAYS,

RAILWAY PASSENGERS, —A parliamentary return  ust
issued shows the number of rallway rs and the
amount of sengers’ fares in Great Biigin in the y?n
1873 and IJ;:: and the amount of passenger duty paid®ia
those years, In 1873 the number ol first and second class
ordinary passengers and  periodical ticket-holders was
103,033,078, the amount af the whole fares was 48,647,151,
and the amount of passenger duty on which was £, 32,358 ;
the number of third:class ordinary passengers and ticket-
holders was 336,239,981, wh paid fares amounting to *
11,238,283, an ssenger duty to the amount of 74,697,
A considerable dI::: is apparent in the number of and

Tease Is
receipts from first and class | gers in 1880, the
number being 8,483,036, the amount of their fares
£8,213,889, aud the passenger duty thereon £410,694. A
proportionate increase is, however, noticeable’n the stitis.
tics of the third.class passeqger trafhic for the same yzu’,
when 488,(::2';360 Ppassengers were carried in this whose
fares amounted 1o A14)333,271, and the passenger duty on
which amounted to no less than £339,025.

RatLway CONSTRUCTION PROSPECTS FOR 1882 (N THE
UNJTED STATES.—Unless a great financial panic shall occur,
which does not seem at all probable, we are satisfied that
railway building will continue at a rapid rate, and from present
appearances that the’total for 1882, in spite of the temporary
depression in the marketing of securities, will be very likely
equal to or possibly exceed that of 1881, Our bellef based
ob the knowledge of the work now in progress, and we think
that an examination of%he enterprises projected ta:nd actually
under way, as reported in our columns during the past
or two, will be sufficient to convince any one thay nﬂyw

proceed with reasonable caution, and we do not find any
fault with those who are endeavouring to hold back the
tendency to speculation by intimations of possible ewil. It
is well to have some counterbalance lest the wheel' of pro-
gress, as embodied in the form of railway building, revolve
too rapidly. At the same time we are willi to place on
our prediction that unless a serious failure of the

&rops and actual financial disaster, which we believe no one
now anticipates, overtake the country this year, the e of
track added in the United States during 1882 will not much
fall short pf that of any previous year, and that the work of
succceding years : likely 1o very greatly exceed even that of
| .

Ennrlnum Counrmax IN Roum T
Roumanian Oficial Gazette publishes  decres same. L0¢

a
a public gompetition for s of the 1o be built over
uﬁ Daﬁbe mnmcling"me' Kus Cernavoda ond
Bucharest-Fetesti Railways ; and also for plans of a tunnel
10 be constructed under. the Danube about the same spot,
The prizes for the lans of the bridges will be of the value
ol 100 voof., an ¢ ;rnu of the tunnel will be. worth
S0,000l, The cost ol the bridges is estimated at - about
;;,nooooof. _ The Roéumanian government invite = the
ucipal engineers in the world to compete, i
. (ot .
¢ E e d
. T ‘ - %



remember that one of the
da.hh'm and Wess of

are cul at_intervals, in wh boxes
xhatt in by piges i RIEIOt. e dhr

t in ground., e €5
mel.oudia:tpln.tnp th a slid ,whichhapa!ncdhyn
rod having a handle outside the rick, Over each dampgr-
box an air-cHamber is “built in the rick by means of
wooden framing. The ture is taken by means
of a pointed thermometer, which can be thrust into
a}l:z part of the rick and the temperature ascertained,
the reading being on the outside of ‘the stack.

Should the heat developed in the rick show that it requires
to be cooled, the slide over the damper-box nearest the
* heated part is withdrawn and the fan started, the exhaust
action J:wlng off the heated air and the cool air following
ps makes these fans portable for hand-
power, as shown in our engraving where figs, 1 and 2 show
ane of these fans in side and front elevat on respectively.
pe for operating on single ricks is shown at A, and
that for drawing from a series of ricks at B. By a subse-
nt, the arrangement at A has been slightly
iece, and a bend to rest upon the ground
he Fl:“d f:;dm ipe and b“;del“ shn:iwn ig
the'e . . w respectively a side an
l‘rontnﬂ:;hgf Mo, Ph:sll{ps' ‘exhaunt i;;:le'c as a{-rungtd for
steam , and as shown in action at Reading. A is
the in or suction, and B is the outlet or dgﬂeh ..
Hﬂi:ftom_n at a very high , this fan is made .lt:flh
speci to strong material, fitted with steel spindles
and long bearings —the intakes are ded with cast iron
suction cases the bearings outside, so that dust, sand
and fibre can pass through the fan without touching or
injgring the bearings. There are two suction cases, each

with to attach to tubing, and these cases
may be made to sideways or downwards as may be
required, Mr. ps has designed a fan, for power, hav-

ing only one circular suction case or intake, sim
without the ‘pedestal nd gearing. - T
out tal a "

*® 1000 cubic feet of air T mi.nute,gwhan worked at the rate
of 2500 ml:udoz“dl is udna;;t:d h:m- steam, water, or
horse power, but er to attain the requisite speed, an
intermediate motion will be uired.  'We need not
dilate upon the merits of such an oby: excellent method
of dealing with crops in the stack, its value having been
demonstrated both at Cardiffl and Readin, y and which is
of far more importance in extended practice, We have
merely to point out that Mr. Phillips" new fan meets the
demand for a cheap, portable and efficient means of
harvesting hay, corn, &c., in the stack, and thus enables
the farmer to stack his crops first and harvest them after-
wards, however bad the weather may be, .

ar in every
s. 1 and 2, but
will exhaust
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HORIZONTAL COMPOUND CONDENSING
ENGINE,
tin Toik TR ot o s dsiblis: of the
the engine of whiehc:e :'lve a l;;u.ypecti:e':itew;n Ri

on page 32. The first considerations in designing
were to make it as compact as possible, to

ROMINENT

E}U

i

easy the removal of the various s for exami-
nation, and, above all, to develop the highest economy
in fuel possible by com . These points have
been fully attained in this engine, which is an excellent
,?:lhure n-sld;?rlmndlul"p:()n
our engra t wi seen, t the

cylinders are placed one behind the

; the hi
£ nearest m,mlk?mitlzi]ﬁ;

close]y

1

&i‘

il

g
g
B

i
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b

altogether of massive construetion, the centres of the cylins
der's main bearing are kept low, to secure rigidity ; and the
various parts are strongly and well pro ortioned. - These

render it in every respect a high-class engine of the best
modem ooutm?ﬂtm and a credit to the Reading Iron

e
—

 COMBINED REAPER AND CORD
g SHEAF-BINDER,

NE of the inent exhibits of the
. Reading is the new light-draught com reaper
and cord sheaf-binding machine of Messrs, R. Homsby and
Bons, of 8pittlegate Ironworks, Grantham. This machine
“we t:[nrtrate inthe engravings on page 33, fig. 1 of which
gents it mounted for travelling, whilst fig. 2 shows it set for
work. The experience of the makers has enabled them to
add the latest advantages to the reaping part of the machine,
The width of cut is 5 feet, and the draught of the machine
is very light, so that two horses will work it. The machine
ean be quickly mounted on the two spare wheels as shown
in fig. 1, so as to pass through a y-foot gateway, or travel
on narrow roads, The process of bindimg and de’li\rering is
s follows :—The crop as eut falls on a travelling platform,
and is thence elevated over the main road wheel and on to
the binding table, where it is received by packers of simple
and effective construction, which thrust it forward, layiuq it
in the.cord and against the compressing lever, where it lies
until sufficient bulk has been aceumulated to form a sheaf of
the proper size, which is previously determined, and the
apparatus set accordingly. Three different sizes of sheaf
can be made. The compressing lever is then moved by the
force of the packers pressing the sheaf against it, bringing into
action the flnding arm, and subsequently the knotter and
ejector, Tlmhindins arm (carrying the cord) rises from beneath
the table, makingacleardivision between the sheafto be bound
and* the succeeding crop, and carrying the cord over the
sheaf, lays it in the knotter. The binding material is
manilla cord, which costs less than good hemp, and is con-
siderably stronger—points of importance, especially where
alarge acreage is to be dealt with, The machine is con~
veniently arranged, so that the driver can, without leaving
his seat, effect all the necessary adjustments,
.

——
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*ROBEY'S VERTICAL ENGINE AND
. BOILER.
‘LN our (fmern notice of the Reading $how we have re-
to the

ferre Feading exhibits of Messrs, Roley and

« of the Globe Works, Linc Of these we now haye
to notice specially their improged vertical engine by itself,
and in combination with their vertical boiler, The y
which isillustrated at fig. 1 of the engravipgs on is
worthy of notice forghe simplicity of its design, the mﬁlty
of its construggion, and the accessibility of all its parts for
adjustdent and examination. Fig. 2 represents the engine
and bdiler combined. The engine s erected Upon a massive
cast iron standard, and is thus independent of the boiler,
The base _Il;llste serves not only as a tank, but as a water
heater, e engine is provided with a se}f-starting feed
pump, and is fitied with an improved goveror, . Which
p works an equilibrium valve, effectually controlling the
of engine under great variations d. The r g of
tubulous construetion, and was described and illustrated in
Iron for December g, 1881, It has two sets of straight tubes,
sel at a slight a:}gle from the vertical, agd so arranged that
the circulation of the watgr is perfect, and thus not only is
the generation of steam facilitated, but #ncrustation is pre-
vented. At the upper end of the tubes the wate® parts with
_the steam, returns down the side of the boiler, and havéog
suddenly to change its course at the bottom, it there parts
with any mud it may have in suspension, which mud
removed. The flue tubes are so ¢isposed that the
of combustion on their way ta the chimney strike upon and
pass round the water tubes, thus breaking up the flame and
nbnmm the maximum heat. In fig. 3 we are carried a
step further with this engine and boiler as the figure
it mounted on an angle iron frame, o constructed as
mit dhqﬂt'" A:ll'lhlt e nt of
diameter, 50 that the engine
from place to place, thus adding toits usefuln

Y e

'~ points, combined with good workmanship and neat finish, -

| Show at

s . A ACHER 3 _’-'.'..
. _ ]
i . i A %
f N { . ¥ o ® . ¥ ! u
the ends of whith are ) The governors is exhibited. by tism at the Royal Show at R®ding,
- are of the ; : ) of | 1 T moreover, the result is obtained without
“the ricy slide valve, gports shaped, 'so | complication, and without sacrificing ease of
as to altey, Sutomatically, tife of entoff  Varlable | management, tability, readiness of fixing, durability,
expansion is ap| only to the pressure cylinder, the | and general Aﬂz’:nz: and where a plentiful supply of water
low- pressure cylinder being provided with a fixed cut.off | is readily available is econqiny is farther enhanced by the
slide, The bearing nuﬁmnmwhout. are very ample, | applica of a in connection with Phe low-
securing smoothness.of w E:k absence of undue wear | pressure 0 is matained in the boiler &t -
under hl.Lpnmn. and quick piston speed.  Another | a high pressure (from 120 1b. to 140 1b,), and by the
ingenious device is that connected with the condenser which ‘Ployment of a a low pressure cylinder, it sis ex®
is sunk a short distance below the ground line, at the fly- | panded to about six times ginal - y
whetl end of engine, clear of the engine foundation, and | charged very little above  pressure.  Its full
occupying the waste space which the overhang (projectiap) force is thus obtained, and no power {8 lost, as is the case s
ok the flywheel past the ond of the bed-plate necessitates. | with the ordinary engines wherdlg & quantity of steam
| It is of an ample capacity, n}d the air- piummuch is nl:lfk : used for !heu.wmpmtlve power an®l GM:;
acting, igdriven igans of a connecting rod, carried by a a le pressure. Thus the advantape 1
strong l'?tim cr:?knl}:'v:m the main disc. The engine is

: pound engines ﬂm.-m be
. The en in question is erected on t-
frame, and is surmounted by the boiler. The :
extends beyond the crank-shaft to receive a casting form
an ash-pit, which supports the boildgat the fire-box en
is fitted with a door for regulating the draugh
the fire. The cylindet? are nnmtrku‘ctbeg ﬂt: a
to receive _the smoke-bax end of boiler,
mbnll&ll? capacfy, the sh#l plates bnin¢|lndn
ne .

com,

of steel, and the ﬂd.ﬁu-b:ﬁ of B:Imlgg imh?& .
are placed e, an { an

g are so iobnynd as to givide the duty®iven

off between . The erank-shaft is of steel, and

cy! guldes employed, embodying large sliding
surfaces for the ,f:“d' high pressure eylinder is
fitted with paterft automatic urudan valve geag, rendering
the engine s " adapted for duving electric light
machinery and for any other duty wlmlra regulatity of speed
is essential, and also for ‘with the least a of

fuel. The whole is u very fine example of design and works *
manship, and forms a ‘@ery compact arranpenient re-

.
iri light * foundations, fixin beig}
g:l;: %n“v?r(; xntpk c!unctcr.‘h P ': »

.
THE JOHNSTON HARVESTER,

NE of the attractions of the Royal Show at Reading
in connection wigh harvesting machines is the auto-
matic string sheaf-binding reaper exhibited at the stand of
the Johnston Harvester Company of Chiswell Street, Lon=
don. This reaper we illustrate in the engravings on page 4o,
fig. 1 of which shows a rear and fig. 2 a frong view of the ®
machine. The Eeneral construction of this harvester is yow
50 well known that we need only here pgint out sagne ol is
leading features, 1In the first place it spects sl
operating, sizing its own bundle and makiug a pgrfect”
separation, whatever the condition of the grain. ~Lvery
bundle is of uniform size, being tharoughly comfh -
the compressor arms, admitting a certain quantity of gmin ;
this effects a {Nlt saving in twine, and_aids matetially in
stacking. The binderds not shifted forwar! and backward
for different lengths of.straw, thys throwing extra weight on
the necks of the horses, or tilting the tongue far upward.,
The grain is guided to its irn er place by a small apg
the front of the binder deck, in sight &7 the d ander
control, By one movement of a light lever he gar shift ®
the butts to any desired position, Wit®regard®o the Dind-
ing materal we may observe that last season the fohnston Far-
vester Company M with various kinds ol twine,®
and’found that manilla twine, running about 700 feet to the
pound, well and ennlI Made, is the best and cheapest for
their binder. Of this it will take feomwt to 1} 1b, to the
acre, according to the crop. The device for raising and

lowering the machine is, convenient® and practica¥, The
driver is mm to Teave his place and go round t
ends of the . Without fuving 5 seat,gl

\vithuu mn;mh raise n:idmlo\ur both omilu I? theln ha r at
one time, a ere ni range of 22 inches, whic great
improvement, The sickle is driven%om the end, instead of
the centre, dispensing with the objestions to the sway bar
movement. There is no resistance to the grain

ile bein,
conveyed to the elevator, and no openings tlﬁwfn wﬂpﬁ "

rrnl and can work the canvasses. The regl
s operated with one lever, and can be adjusted go any de-
sired position, forward or Mkwud, up or dowgy. It can be

brought directly over and close to the sickle, enablingathe*

achine to elevate short grain it good conditioff Ew *
jcﬁenca having shown that the double canvas xnt is the *
most practicable for binders in all kinds of graint®it is
adopted in this machine which we may add has been awagded”
the silver medal of the Royal A, :ml Society. .
3 L]
; . »
' L e
RIDER'S HOUSEHOLD PUMPING .
o ENGINE. * . i/
ofe. now had to direct attention Jo Rider's
little hot-air engine in its v udeful

ve now to wotice it in con with
ding, where it is exhibited by its .
Hayward Tylerand Co., of Londow *

ton, u8, -as arranged for domestic wate
i'q:pg;: b new feature. i “ilh.o.dnold.’?u_otdn t; l'i:r:;alifyr
t and adapt

gitie o existing wellframes, a simple
 th I'Wof the engine is reduced o
nce a may be carri® from  the
| dire t'oﬂnmnklh‘pfﬂupumpu

it ¢ thisulicfd'llmﬂnnted in ﬁg.;‘
on represents an ne
sled y'th h gearing to mmnk ’
two 24 igeh pumps with a

" S,
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SHEAF-BINDER.

SBY MESSRSe R. HORNSBY AND SONS, GRANTHAM.

now be ‘found in hundreds of country mansions. It cer.
tainly is a remarkable Jittle engine, and must be 4 boon to
those who have to supply their residences with water from
a depth or from a distance. We should add that one of

these engines has been in operation ®or the last four years |
at the office of Mr, Okes, C.E., 39, Queen Victoria Street, |

London,

THE ROOTS PUMP.

NOVELTY in the way of pumps has just been intro- |
duced into this country by Messrs. Hayward i yler |
un

Co., of London and Luton, and is exhibited by them at
the Royal Show at Reading.  This pump, a section ol
which is shown in the annexed engraving, is or raising large
bodies of water to a low lift, from g0 to 6o feet,
It is a modification of and an improvement o
Roots' blower, and although at presemt it is new
in the field, it promises well. When %ested at
Mesws, Hayward and Co.'s works, in Whiteoross
Street, previously to its being sentto Readimy, it drew
water from a depth of 2t feet, running slowly. When

diiven at a speed faster than the water could )ise in thd

tmall temporary suetion pipe a vacuum of 14} ipches was

obtaived, thus proving that under its ordinary circhmstances
proper

with pipes of p dimensions water could have been
raised Irum 28 to 30 feet, - For ship purposes, where lage
quantities of water are required to be Eﬂ_cd trom thie hold in
vase of springitg-a leak, or from some accidental cause,
Messrs, Koots’ new $mp Would <cem to have 4 very pro-

mising future before |

itves are w lost, simply because our lar sea-goin
vessels are not ied with adequate means oFe copin, witﬁ
the leaks, We Y“'h the pump success, in this, as
well as in every other direction, yik e

o
‘- ! &

S0 many ships and so many valuable |

.
(For description, see page 31.)

..m

'} - — . - - .
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SHTRE ROPTS PUMP, . .
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F % THE _'J;Alv,s;tn HLY. RAKE

- PROCTOR'S STEAM DIGGER.
: of digging over any other
vation haslong been admisted, the

of manual
:mm::ldhmﬁa”d

devote a considerable

the engraving on ‘we illusfrate the Larsen self- LTHOUGH the

Cxpense attending

N

acting hay rake, w s ‘of Canadian origin, and is
exhibited amongst other things at the Roya

Reading by Messis. J. and H. Kdyworth, of 35, Tarleton
As will b cbserved this rake is similar

of eAmerican hire rakes, and

has * twenty.four tee

y made in two parts, and the usu

driver. The discharge of the load s

means of a double spring motion on

, Wheel, which is put into action by a

_‘ the foot of the

chine which should effectively
g on a large scale at & small cost,
witness to their praiseworthy
most recent and not the least promisin
- nui:ln glwr {E"iarhr 's Patent)
n perspective in the en on page §5.
rs. Proclor and Co., ol’é‘:uﬁa Y
amd was first exhibited by them at the Bath a

to the production of a ma
ucomglllhd-. !
the hub oft’lzz

connected with  the
This method of clearin

and our column
orts,
machine of this kind is the

wWhich we illustrate
It is made by Mess

v ng by dron vods,
ik E:venlq check to the progress of the horss,
which the tines are cle
means of two uwnms with
arm act on a wooden bar extending t
rike, having short p

P Larsen rake cannot

ared is novel, being effected by

an elbow-jobated motion,
1e whole width of the
rongs passing between the teeth, The
C}Ig, 4% the axle does not.revolye,

England Show at Cardiff,
ed in several of its details,
£ exhibited by Messrs, Proctor at the Royal
ng. The digger consists of a

ming, carried on four wheels wit
the front pair for steerage, the rear driven by spu

and is now bein
Show at Readi

large wi and a lifting apparatus for it,ont of
g¢ wheels, N s raising it, ¢

work, and for facility of

.

driving. «Attached to ‘ﬁ' rear em:uof the frami i

n table or semi-portable
upon ythlpls:llning for actuating the
¥ engraving, so that a farmer who has
This is one of the special features of

nd and abroad.
in considersble -

p implement, after the style

alread much in demand
,::? haymakers are also exhibi

» COMPOUND, PORFABLE ENGINE. ‘which we may

digger, as shown in ou numbers, amongst

an engine may use it.

» THE nm‘tlli;nf Messrs, Ruston and Proctor,

at the

American rake ; a light, chea

eading Show is the' oty igger, and it 15 a very

e, of which wegive a perspective view
on puge 44. This engine is of 12 horse-
two cylinders of j inches and 11 inches
10 nse stegm of 120 1b
first duto the smaller

portan
sists of a digger shaft three
ngle m deg. Eacherank
gRing l:;r:. 4 feet w

at the top it is comhected to &

It is this curved In:td'!
the movements of the fork in d
chanical movement is &

! .
per square ineh, which is admirted

cylinder and expan
original m:ﬂm:;' and then pamir;l[ to ﬂnh lar
:ﬁ; aiftled, escapgng into the air with a : .

un ﬂ'IO Ib., or less than igging. The me

an ordinary engine, one, and similar in

" wystem tfie full availuble work iy obtained from the
& which, combined with carefull

principle to the link lever that
of our sheaf-binders, It was
that all Mr, Parker can claim is

y Workedsout proporti

hgs enabled a remarkable eeonom y st patented in America, so

lication to his dig

fuel to be realised,
thea simple and e
actuated by a powerful and sensitive cro
The speed 15, therefore, very
@ able for eleciric light machin

[ areilml workmanship,

engine there an

The high-pressure cylinder is fitted

flicient  sutomatic link lever to the

rongs of the fork are
avelling through
the road, the two side di
weight of the steam digger isa
on the vear wheels,

By means of the slot-articulation of t

capansion  gear, ath of the points of the

S5-01M  governor,
rogular and particularly suii-
Tn the construcrion of this
The cylinders are

pates, &c., and o

e several novel points, of those made in the United States, The patent *¢ star "

both jacketred and cast
which is bolted to the
Steam is admitted at th
talning an improved |
¢ valves, so that only one connection to the b
these threerfittings.  The crankshaft is of

rong brackets, which are conne
r "'i:na and

beiler working strain,
a faeing for receiving the
4 1 disconnecting the flange of the deliver

x d
| ﬁfmﬂ reaking fny ather joint, In corroboration

stated as
this :n‘.ino, w1
load of 3026 hes

« . ‘pow

horse rdkes, broun
still continue to
ment, the enormous numbe
since  their introduction,
Messrs. Ransomes, in common with several ol

ht out by Messrs, Ransomes in: 1809,
eep to the front in this class of imple-
r of 30,000 baving been sold
This rake is shown

in one piece, with a flange all round
boiler, every bolt being
¢ back from a sej
salanced stop valve

in the digging forks into the ground, thus takin

¢ prrusurezmxlbc wheels off the land ; and as lhg
bearings of the digger shaft form a fulerum to the three
and as the spur-gear leverage is that of the
power applied in (urnin

varale casting con-
and the two safety
oiler is required for
steel supported by
cledtothecylinders by Messrs,
y thus relieving
One of these brackets has
pump, so that the latter ean be re-

mefhing like twice the
over ‘the three spits, 12 feet w
inches is thus ap

lied, in forcing the engine forward, in
addition to that o

team by spur gear.
accounting mechanically for the successful
manner the new digger does its work
digger shaft is driven by

's steam expunding stays here is thus ho

in the field, The
spur gear from the crank shaft of
as seen in the engraving, and at a recent trial
per minute, the driving wheels
me time, so that each fork in one
ger-shalt tums up a slice 4 feet long and 1
 the three forks doing
at a cost which we are
per acre.  'We understand that the
are a man and a stbog lad, One

to the cconomy of fuel to be realised in
ay mention that in a recent trial, with a
=power on the bifake, it gan for

§ minutes with only 30@ Ib. of Welsh con
markably low consamption of 2-63 I,
jower per hong.qr about 24 1b
st the feed water yequired®

orty-five revolutions
advancing 45 feet in the sa
rotation of the dig
foot broad with the greatest regularity

per indicated horse- day of ten hours

was only 2046 1h. informed 16 wn

only attendunts

efifctive horsegpower per hour,

possibie hitherto by the*use o

« Bines, and is then seldom ob

i lol more complicated than th

cylinders,

Such economy has only
I costly condensing en-
ble, whilst thigengine is
inary kind gvith double

of the most admirable

character, and as the dig
off and refitted Yo it,
effected on the farm by s

nts in connection
very much of the®or
ng upparatus can be re
most_every work requirin
team Power can be effected

e when notgin use

T digging purpofts, i
sequal, there would appear (o.be a very promising makers, h'i:: this year refrained from exhibiting their steam®

.
THEWSLAKE-MARSDEN STONELREAKER,
NGST the attractions

O
Marsdengf the
i al Show at Reading,
- lake«Mar
in'fon

gitudinal section

‘The frame A, which ®ceives an

« iscast inave piece with feot
wpon timbers, It is also mount

o travel.  The feet are provided with h
which it fiay be fastened down if desired.

« on a shaft which bas its bearings on the fra

F iop of the shaft, agd
« Sauses the dower end Of the movable Jaw, D, to advancs
towyrds the stationary jaws, C 1 and C 2

wind 1o return,

futwe before this steam _dkger

— e e ]

PORTABLE "ENGINE AN THRASHING
g, MACHINE. . * .

“g‘!:(iST other exhibits of Mestrs, MM,_ Sobns and
: yof the Britnnia i :

ding, ar® the po
illustrased in the eng
ower, and Is one

at the stand of Mr, H, R,
Y, Meadow Lane, Leeds,
may be mentioned the
n_stonebreaker, which we illustrate
BTavings on page 4.
risall the other parts,
to stand upon the floor or
s when required

power respectively, P'f."l;te

tted with link motion
therefore suitable for winding, hoist.

maotion
. nes, of 6, 8, amll 12 horses
12 =pawer engine, shown in fig.
specimen of workmanship, It is fi
reversing gear, and is
t fig. 1 of theen . :

" ’
rtable engrine and thrashing ma
€ 45. The portable engine
the standard type of this
they have recently introduced
rovements in detail,
wrought-iton crankshaft brackets,
T, cross arm quick=speed governors,

at every revolution the eccentric

sewral important
illustrated is fitted wit
a simple feedwater heate

, about | an inpke

Hence, if lumps of stone be drop

bewveen the covergent fuces of t
the next succeeding bite, the fra
“down and be broken® again unti

t at the bottom,

—‘:ﬁ;ﬂ’ stones yicld at once t

« and quiet movement is remarkalfe,
nee ween the

fragments, «T'he ¢

the fragments, may be regulat

may be Made by (urning th
moves ‘ard or backward

* further vifiiatign may e made by sabstituting

¢ g both of the toggle
or sharter, The co
best crocible cast st
lighter than the. o

e jaws it will be bro
ments will then fall lower

they are small enough to
The readiness with which the
o the influence of this
It will be seen that the
aws at the bottom limits (he size of |-
equently the size o
ed at pleasure.
¢ nut on the wedge L, which
the toggle block nexs to i,

and a very complete equipment, The
proved wrought ron travelling
plate undergear for dray
lly indestructible,

engraving is adapted for
L at one operation,
which Messrs, Marshall were
setitive trials of
» in 1872, It

an outside stop vave,
whole is mounted
wheels, and wrotight iro
found to be practica
ti®ashing machine illustrated in our
ring the cormn for marke
ar in design to the one for
awarded the first prize w the )
the Royal Agricultural Society, at Cardi
improvements in detail w
t as being necessary. it is htted
adjustable rotary
an extra strong
mounted on wrought iron
is complete with a full set
and the whole of the .

a frequent change
« Al these 'boch&:?.u

up indicates care and good finish,  Messrs, Ransomes ex
oga of their 6 horse-power agricultmal locomotive ufm.
which is intended for driving a thrashing machine, and haal-

ing, or other similar work which requires

Istance, and cons:

experience has pointed on
with a wrought iron
corn” screen, safety drum sguard, and has
frame, stayed diagonally, and is
travelling wheels,

of viddles for the var

1 .
ates, J and K, others t drum § feet wide,

ecting rod or pitman H, ismade of
eel, which admits of it being made mugh

d cast fron one ; thus admitting longer

fons kinds of grain,

toggle plates and giving increased le
! the i uired to d

- metal the nvﬂle
fully ' used.

working parts, including the elevator, being
frame, fhey are thus protectgd from the weat

For making road fixed within the

jonmare successs
s it is necessary that the

cubing jaws in four

material shonld be well an
Eﬂ'l and cubical form, which
considerable

interesting, in

nly broken up 1o a regular
and with vety good »

acrucial and an un

MESSRS. RANSOMES, HEAD AND
JEFFERIES' EXHIBITS AT READNG.

for test to which one of th
" put.  Upon one occasion a hardened sieel

Al into the jaws
. 2 and 3 of our
ane!

tem
! s thick, and
:Lm in !bi:n

! shows a 1 nd vari
[oity 1o o ...u.:"":l: d""; Yound
e €8, ead an M.
Works, Tpswich, that it would indeed
hdhﬁ report differen

result shown in
mier is cast speel,
ong, 3 inches wide, -
The fractures and ine
of steel wefe made without any
Mordy 4 satisiactory proof of

tion, obcx it

the macpine !‘h‘i“h the

5% %

and crushing power,

.‘Em to the machine, which
| ik :
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Printing.” Tn the evening, the members dined fogether

| at Belle yue

. One of the

Fai b

and the

ch is shown in
, and there is no doubt

large amount of worlk,

) ' : g machine, although of the
* fame idh, s what i termed & * ligh * machine: i

would be diffieult to move
T S e
nd : 'm&ll@ a

uﬂ-r hw'&'::

sample of corn at’ 3
‘constmotion of this machine, whi

th; i  the sulphur is liberated as
m"w”‘"
any heavig machinery,

of this firm, which attract
ttention at Readimy,

: : i, the value of the sulphur in alkal
TY OF CHEMICAL INDUSTRY.

he Society of Chemical
the chemical _:hyntn. Owens

THE SOCIF.
.ol ; the fa

On Thursday, Mr. AlexanderChance, of Birmingham, gaves
eseription 'utnuptobahle lant ired for ‘the recovery of
sulphurin alyali waste by the er and Helbig process,
In this important process three distinct chemical operations
are involved :«-m The decomposition of the caleium sul.
phides in the alkali waste H magnesium chloride, by which
'S, without being diluted with
othet pases. (2) The reconversion of the magnesia (MgO)
thud formed into chloride of l'l'tlE’lelillﬂl, and the recovary
of the caleium from the CaCly, in the form of earbonate of
lime, by the action of carbonic acid g8, (3) The recovery, of
the sulplyir from dhe HyS by precipitating the S by means of
SO, thus:—2 H.S 4 SOy ==3 § 4+ 2H:0. These, from a
chemical point of view, are verl{kbegullful deactions, and the
importance of any process which has for jts object the .
recovery of the enormous quantity of ‘sulphur obtainable is
seen from the éonsideration that £ ?57,ooois annnall{ lost as
waste, Several of the
speakers in the discussion which followed spoke very highly
of the Erwcem. and this opinfon receives its best support by
that many lafge works are proceeding with the
erection of the plant necessary for it. ' The second paper,

on * Boiler Incrustations and the Purifiéation of Water for

and, if we may judge from
founded y.
» and the number of the mem
) We may oem\!:‘liy say that the

ht to be well satisfied with their
.FaR..S.. in his

ollege, ester,
the :g:’or the society,
, 88 April 4th, 1
attending wu}o':‘ ,
romoters of
?rurk. " The ,'le::&laeﬁotw
address, | ulated

on

Technical Uses,” by Mr. W. Iveson Macadam, was post-
poned  until theby(.nndon meeting,  In the evenin

’I‘htmde A very successful soirée  was hel
at Owens College, when there' was an exhibition of
chemical products, especially those relating 'to the dyeing

and calico- printing industries, These and the different fabrics

the members on the status of the

creased to 1140, 1

9 Mm:trl e

fill the office of vi

! since

ber comprises most of the Jead.
the important chemical jg.
many other scientific
1 abroad. © We notice the
dent-clect), Messrs,Lowthian

» and many others, as amfng those who

were shown by 140 Edison incandescent lamps, worked by
two Edison machines. Profeasor Huntington showed the
action of the Siemens electrical furnace, worked by the
college Siemens machine. Among the ordinary exhibits of a
scientific soirée was one the importance of which warrants its
ecial mention, viz., a series of microscope slides, illustrating
e discovery of Dr. Koch, of Berlin, of the zymotic character
of consumption. The Bacillae detected by him in pulmonary
tubercles were exhibited n sitwe, and alled objects in this

research were also shown,

On Wednesday, Dr, Roscoe
ving his address, . In this

The next and Ilast day — Friday — was  devoted

10 excursions. Among the works visited by the

chemistry were more tho.
of Great Britain, much

and that in one de-
-tar eolour, and colours

members were the Fast Lancashire Paper  Mill, the
Works of the Radeliffe Printing C pany, Messrs, R,
Bealey and Co.’s"wnrks, and the alka works of the same

firm, the Union " Glass Works, and the alkali works of

to the country, an
ontinent to ‘chemistry

president further said that | Golding,

Messrs, Knotz & Co., St Helen's, the Tharsis Copper
Company, Messrs, Gas'tell, Deacon & Co., and Messis,
bn\ris, and Co, Luncheon had generously been

provided at St. Helen's for the members,

haged by well-trained and well-
- commercial

try in all its branches, and to promote t

. Altogether this meeting of the Society of Chemical
TIndustry was, as we have said, a tsuccess, The require-
ment ‘of such a society is un oubted, and we hail with
considerable gratification the establishment of a society
whosedistinct objectsare to promote the apﬁ!iﬂtion of chemis-

¢ acquisition and
practice of that species of knowledge which constitutes the

profession of a chemical engineer,  In our own subject—

scient

L.aogle
WWW

operations involved in
had been founded on
of course quantita ~
that the formula
action involved

. i
processes.  These explanations
ents
hwas to show -
Rammehbepu:ld-;h' t:
tion was obscured Wmﬂb’ of
by the ammonia which

bora
g réad, as tnpt e maj
ns are involved it ig

follow their rationale :
on them would be

and eupla:{a&nna rather

mmu?’ that of iron and steelethe disparity as regards the
fic training between the average staff of officers in an
English works and that of a continental works s manifest
to anyone who jas had an op rtunity of judging, The
scientific education of the actual workman is after in
many* works on the Continent, and it is umcommon to find
a blast~furnace manager whg is not a chemist, or a general
manager who 15'got & man of considerable scientific attain=
ments, There can be no question tht the prgetical
application of sciencé to the procedures of jron and” speel
works is being attende® with resilts whose importance js
almost in direct g:uporﬂou tnﬂu‘:h application ; infleed,
nothing else is 1o be expected il the Pursuit of science is
the Imnnlt of Trath,  And it, therefore, behoves us in
works to be 4 far as possible oy courant with our
subject, lest the advantage eve day increasing with our
friends om the Continent surpass lgou with which a bountiful
nature Mas endowed us, ' : .
i 0
s .
MESSRS. CLAYTON AND SHWTLE-
: WORTH'S WORK A ek
T has been onr practice from time (g time to place belgre
our readers descriptions of some of our leading engi-
neering and manufactyring establishments, Foq owing
thig ice, we now describe the works Messrs. Clayton
and Shuttleworth, at Lincoln, the extent whose estaolish-
ment will be seen from the erfigraviog on pape 30, The Stamp
End Works, as they are called, are situate betweem the river
Witham and the anchester, Sheffield and Lincoloshise
Railway, and cover about twent acres of ground, The
have a dock communicatin erg the river, and a branch
line to the railway, for facility of rriage by canal or rai),
Although Messrs, Clayton and Shuflleworth manufacture a
variety of agricultural implements, yet the Spéeialitis to
which they have directed their chief attention, and by which
they have largely achieved their present reputation, are
portable, traction, wdmuomrynpm-eugimsand thra
machines, - The first portable engine manufactured by this
firm, was turned out in 1845, and was of eight horse-power,
This engine is not only in existence, but is—or what was
quite recently—at work, It had a pair of horizontal six
inch cylinders fixed to the top of the boiler ; the crank shaft
was carried by brackets from tise boiler, but the fly.wheel
laced upon a second shaf geared to the erank-shaft,

was
d Which was carried by high brackets fixed to g wooden frame,

ol factore was likely to assume,
their speciality, |

05, “into direct contact, Messrs, Clayton and Shu

whish the boiler was also sy ported.  In 1846, Messrs,
Em and’ Shuttleworth l_nrneg out, we believe, only two
eng e;élw construction of portable en ines then,
consideTed &ntirely as o secondary matter, In the following
m,r cight engines were made, but shortly afterwards the
: the im; iapodtiqn which this manu-
were not ®ag in ing it
| %,'n that in 1852, after the Great Ex

\ were
d to complete no fewer 209, with a total of 11
yand in the foll e first
e o R
- Sir ey have continuall
f MMM erecting new plant, ]mptovhg,

. .
and construction of their engines, an i
‘methods of manufacture, until in 1863,

1e Second International Exhi
engines, or considerabl

ber of engines delivere

y ower one p er day, Thei
, and during the year
the Smmp iEnd!}tV“wr was over

h increased year by year since ate, )
b Sokimscatively oon i e

engines have been num
¥ i and those now in conrse of constructidn

1" made in 1845,
bear numbers over 20,000, the
at the rate of three and a half per w
enormous amount of w,
department of the w
devoted to the manufa
but little less im

The original site of the works was 4
on part of which the foun

ork represents the
rlks only, The ot
cture of thrashin

g machines, being of

14 acres in extent,
and still remajns, although considera
time to time the premises have been
of the four sides,
extended down the centre of
division between the works

ines and those in whi

nes is carried on, the former coll
hat®s usually termed the * engine side,g and
*‘ machine side' of theg works,

end of the dock has now been filled in and rail
laid down thereon, with branches leadin
to deliver materigls

, already referred to, fo
and formed a sor .
to the construction
ctionof thradking
ection of buildin

in every direction,
where they are wanted. -

The foundries are two in number, the la
ordinary castings, and the smaller one for
castings, of which so many are ‘usedgn the co
thrashing machines, &c.
out, and the cost of this machinery
great, but doubtless th® firm have been repa:
diminished cost of moulding, and the i
that can be turned out. The larger of the
by 100 feet, and the two cupol
ing five tons each of the pi
are raised in barrows by a' hoist
and within the foundry'is a ten
commands the two furnaces, and also
which can be raised or lowered b
fitted with a travelling carriage from which
which moulds or castings can be lifted,
turntables placed at convenient points,
end each way of the building to con
ladles from the cupola and the castings
Adjoining the foundries is the usual o
ling erane for moving
where the castin
Facing this are t
is the case hardening house wit
forgings for the axle arms for the engines
not case-hardened in th
upright in a slow coal
water at the back of tife

ine moulds are n

roved class of wogk

a5 outside are capable of wed
The coke and pig-iron
worked from the shafti
ydraulic orane, wh
a long horizontal bar

Tramways, wit
are laid from end to
vey the heavy crane 1

moulding boxes),
are trimmed before being fent for use.
and at the end of the Wtter
1 fumaces, JTha

e ordinary furt;aecs.
alom®sile a stream of
‘after having been
ave absorbed the
A rom the h:ﬁtﬂl M
ipped vertically.jm the stream,
dry the chief thing whic

ch plate moglding g adh

lded simultaneously with gleat o

works, whence,

lifted by a crane and

is the great exten
% is a peculiar method
the same pattern can be

way, but the expel
e system from bein
whtre large numbers of artic
be produced,

ﬁe smiths' sho
taining no fewer
rows, punching and sheari
steam-hammers of various
is done as much ag
we were informed that
ton and Shuttleworth turn out, for th
ably more than 7000 iron wheels

are as perfect i

these wheels we noticed a
for holding the wheels, and for
P in its circumference at will und
this improvement as ill

nse of preparing the
T pattern have to

- -
by 115 feet wide, con-

o

Wn use, consider-

and other m#
sible betweenmlies

all their details

for |
simple ?&fhﬁ:mu

usirating the care take® to
Mhunual labour to a minimum, and to enable each
to tum out the maximum am
the shop, adjoining the tire furnaces, are the bolt.
g5t which twq gf Ryder's swageing .
Brothets, of Oldh
e opposite end al
ammers, also usedein
ppliances for manufact
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% punching in other instances, A sell-acting  punching
machine, constructed upon Manning and Maciniyre's patent
by Messrs. Manning and Wardle, ¢f Leeds, is notigeable,
Ms specialty being that by iy lipes ‘} holes can be punched
not. only “traight, but accurately following curves of any
vadins, 1t in only necessyy to sct Sut the four corner holes
t:&lh! first plate of any series, and the machines then divides
olit the-other holes and punches any number of duplicate
liftes with absolute accuracy, the rivet holes when the
tler is put together being almost as fadr as if drilled in

their plages. In addition to the ubove there are a plate
edge planing.machine, grindstones for the vutside edge sur-
faces of the %lates for the fire-box casin %, plate heating
€ furnaces of the usval description, m&("lﬁ'll!n for beading
angle iron rings for wheels, smoke - hoxes &c,, some of the
Garforth's direct-ncting steam riveting m&hines, and several
« traversiog cranes, worked by hand from below by means of
endless chains passing over chan pulleys, for lilting plates
aud boilers, and fm!uweying the latter to*the riveting
machines, ono of whidh latter, we should state, is placed at

“]"ﬁul of a high wooden tower, Lurnished with the neces.

y hoisting tackle so that the machine may be used for
rivetigg np the large ®atjonery Wilers,  Resides this boiler-
making planf there is also o small rolling mill, used for
rolling steel beater plates for thrashing mgchines, and t
excell®ico of theie beater plates is now so well recognise
that, besides wsing tfom for (heir own machines, the firm
supply them large.y 10 other makers, ’
Messrs, Clayton and Shuttleworth
A eerlain nignber of standard types,

pa:its are made in eom:deublt:
Vi toredooms, whence they are taken out as required
to Mi[t up into %ngiue. All the partn‘_ﬂincfl‘uding
*boilers, cylinders (the latter fitted with their covers, valves,
ggnide bats, complete), connectimg rods, crank shalts,
- ygvh
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build their engines of
and %lre component
numbers and are passed into

ocls, ete,, are all finished according to gauge, and

worthy of notice, and there is also n veryeinteresting set of
machines for turning the ec@ntrics and eccentyjc straps.
The finishing also of the nuts, studs, and bolts_ essary in
sach extensive works as those at Stamp Ead, affdrds employ-
ment for a considerable number of machines.

- Afwr the engines have been so far compRted in the
erecting shop they are passed iato an adjoining testing shed,
100 feet long and 4o feet wide, where provision i® made for
testing ten engiocs at ous time; for every engine before
being seat from the works not_oaly has its boiler tested by
hydcaulic pressare, but is tried under steam and carefally
examined both before and after testing by special examiners,
Ia the experimental sheds trialsare made of mo fifications and
improvements, and the engines intended fog competition are
there prepared for action.  This range of shedding a

ises a lagging shop, 8o fect by 38 feet, where the boilers are
rari'ged and prepared for the painters, whose workshop, 133 feet
long by 38 Feet wide, adjoins. This convenient arrangement of
building enables the differens staffs of men to pass the
engines in their varions stages from one department to
anather without lo«s of time, or travelling over unnecessary
ground. The engine store is a fine building 214 feet long
by E2 feet wide, where finished engines are stored previonsly
13 being sent away ; but from the spring to the autumn, and
especially the present season, the demand for engines is so
great that this building is but little wsed,

The machine side of the works is, as‘we have said, devoted
to the construction of thrashing machines and other agri-
cultural implements, and forms a sort of triangle, compri-
sing on the other side a range of shops 4o feet in width and
altogether 550 feet in length. On the second side is
another range of shops of similar width and including two
machine stores,
timber store 290 feet in length, and an oil store. The third
side consists  of a blncﬁ of buildings, 320 feet in
length by 120 feet in breadth, and is divided ou into engine

©

UIIM tested befo ‘e heing stored, sy that ny portion, oP
.ht'pl- portions, of any engine of o particutar cluss will it
oqually well with the coresponding parts of any other
engine of the same paver, and thas mucl\ time and labour is
afaved, not only in the ercetion, but in repairs, The fitting
stlire iy, 75 feot by 65 fect. adjoins the erecting shop,
and contains the various sets of getails for en gines of every
* sige and#elass. There are also in the same shop the gauges
:b:hich the vagiou8 parts are tried, and close by there is a
udal column by which steam pressure gouges ard
chgckeds i1 .
‘he mggllwrights’ and erecting shops and the turnery,
- which faay be classed together, occupy a considerable area,
the dimension® of the erecting and millwrights’ shop being
®agodfoet by B8 feet, and those of the turnery 150, feet by
110 feet, the shop Meing also surronnded by a broad gallery,
with benches, and a large number of the lighter varieties of
machinery. The machinery, consisting of special tools and spe-
cial ap-plilxu':. has mainkg been constiucted on the premsises
aud {s diiven bytwe single-cylinder inclined en jnes, eouplrli
direct to the fhafting, and supplicd with®teals from three
. Cornish boilers.  In the passage near these boilers the
soundness of the engine cylinders is tested as the are
made, by tuning  steam iato the ek, before they
we. completoly shitted wp, th® pressure rfrprnrllng, of
courie, upon that - existings in the stationary -engine
boilers, and. being usually  from 50 1b. to 70*1b. per
squage-duch, - Amongst. the special fools used for erecting
and. perfecting W@ engined awe two simple machines for
finishing thg centre of the iron wheels, and for trimming off
the, e Lo the correct length, so that theireuds may take
caring against the tire when the

com - L

one 220 feet and the other 160 feet long, a |

engine store, is but littie used, on account of the gt
demand for this class of machinery,
these extensive and well arranged works are other

departmeats which we mast, however, content oueselve,
with merely meationing ; sach as the wheelwrights' shops
the nfillstone dressers' and makers' shops, for the millstones
used i Messes, Clayton and Shuttleworth's portable mills,
the turners' and wire workers’ shops, where the screws n‘
some other details for theashing machioes are made; the
pattern shap, the joiners’ shop (for the firm employ their
own building staff), and the packing case makers' shop,
which is of considerable extent. Taere are also the oil and
general stores ; and a handsome block of buildings contain=
ing ample agcommodation for the large staff employed, is
fitted up tor'the offices of the fifdn, ~

At the end of the dock alluded to at the commencement
of this article is a packing and loading station, through
which the branch line of railway runs. This station 1s
provided with a weighbridge, an overhead travellin crane,
and a hydraulic lift platform for facilitating loa the
finishel engines and machines into the r lway
wagons, the water for working this lift and also the
hydraulic cranes in the foundry being su plied by®an
accumulator in  one comner of Lﬁc iler  shop.
From the loading station the lines of rail pass to one side of
the dock —where ranges of sidings are laid down —and also
to the boiler shop, fouadry, smiths’ shop, and erecting shop,
facilities thus being afforded for the transport of coals and
other heavy matenals w the various points at which they
are required, the shunting being performed by a neat little
handy four coupled locomotive coust

rusted upon the pre-
mises.  We should add that direct communicition is secured

from the works to all the leading lines of rails, thus avoid«-
ing much delay, especially in export orders,
manufacture their ﬁ

ntost perfect appliances.

The firm
own gas, for whic marpbu they have the

It will thus be seen that the Stamp

store, machine erecting shop, and machine turnery shop.
This triangle encloses about 4} acres of ground, which is
utihsed s a largestimber yard, and which in tum encloses
the xaw mill, wood turnery shop, timber drying shed, and a
small shop, for a*verdical saw irame, which is driven by a
small steam cylinder direct, The main saw mill and wood
hinery shop is 150 feet in length, by 65 feet in width,
and has {ts floor raised some fect above the level of the
ground so as to give room for the shafting, which is all
arranged beneath it.  Bhe wood machinery room also con-
tains some ingenious machines and tools.” In the timber
drying-house, which is heated with hot-water pipes,
the seasoned timber is prevented from absorbing
atmospheric  moisture  before being made up - into
machines, 50 as to avol& shrinkage, The mach.ﬂac-uhop
turnery is 140 feet long by 4o feet wide, and the machinery
in it is all worked by shafing driven by a vertical engine at
the end of the shop, The greater proportion of the l}.ooln
consist in the usual lafhes, drilling wachines, &eo.; but there
are several specialties wel deserving of attention. The
machine frame makers and erectors’ shops, wheie the varis
ous paits of the thrashing machines are put together, con.
sist of two buildings ; one 320 foet, and the other o leet
in length, and leﬁ of them 4o feet in width They are
conveniently arranged and fitted up, ane of the shops being
provided with a continuous range of doors o o* side,
through which the machines can be readily taken out when
finished, Part of this shop alse is surrounded by a broad
aﬂeq,whwimé\{' accommodation for benches, &e. In
the const of a thrashing machine a much greater pro=

portion ef hand labour is necessarily required than in engine

a latter shall be put | building, but still considerable work is machinery
o Theve are also two fine machines for drilling the vnrign“n and lllln\-er l!.m works are evidences t;mol.?l' the latest ime :
- {:hln the portable engine Boilers, and at each of these | provements bave been adopted, not only for the articles
machines over twenty boilers per h:qek can be ¢ tely & manufactured, but also in the machi for their
(drilled. A boring mmachine, in which two ¢ the T manufacture. * There is also a store for d thrashing
double~cylinder engines can be bored out aiu:ultmou-ly, 15 | machines, 240 feet long by 100 feet; byt this, like the
L 1._ 2
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THE RATIONALE OF PRACTICAL
' METALLURGY.*
No., 1IV.

: E now come to the ores which are next in richness and
purily to the magnetic oxides, viz., the sesquioxides,
€3y, containing about yopercent, of iron when pure. They
are found in various forms, crystalline, massive,
earthy, and reniform, or kidney-shaped,
*kidney ore."” A general name of “ red ores " or * hema-
tites "’ (GY. Aaema, ) is given to them on account of
their cour, Some of the hematites are so solt in structure
that the® particles yub off and stain the fingers with an
unctuous smear like black lead, bat that the colour is red.
As they um:l‘!r contain more orlessof siliceous, calcarcons,
and othgr impurities, 60 1o 6‘5 per cent of iron may be re-
{Grdrd as a fair” proportion for a rich commercial sample.
hen deposited in the midst of a limestone rock the red
oxide wgay be very deceptive, as it stains the rock to its own
colour, and thus samples from a given locality and of similar

ulverent
a9 in the so-called

appearance may vaj tly, accordingly as they are por-
tions of the uolyusl rhyemtey vein itsel ,gr of the limestone
in contact with it,

"The most important of our British hematite deposits is
that in the neighbourhood of Ulverstone, in Lancashire.
It attains its maximume thickness and purity near Cleator
Moor, where it varies from 15 to 6o feetin th §. Hema:

* So8 pages a1, 408 and 466 ofvol.xix,
i . Ny il
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ROBEY’S VERTICAL ENGINE AND BOILER.
; " (Bor descraption, see page 31.) Sy .
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: ¥ rocks, io which are ouly the remains of invertebratg animals,
. whose solid framework is carbonate of lime,  Some is fun nds

in the Devonian, Where the first dawn of fish-li'e appears, o

Specular iron ore (ot (o be canfounded with spiegeleisen,

- ¥ which it resembles hoth in apperance and etymology) is
another yariety of anhydrous sesquioxide of iron foungl
vQlcanic districts. It is in h.‘u"j. cPystalline, girror: like ®
. . pﬁu s, hence its name, It is prabably formed hthe Mljon
of oleanie heat upon hematite, The Elba deposit isone
of the most famous, .

. Reuge is an artificial sesquinxide prepared by roasting
the sulphate of iron (green vitriol) at a ré® heat.” We merely
name it in passing, as its uses for polishing glass and igwel- =
lery, and as a pigment, are nnt strictly merallurgacal, “ium

Iron scale, or scale oxidm requires further description,

imasmuch as it is an important nraterial i practical Thetal -
lurgy, doing the work of an ore, although® aneartifici4l pro-2
. daet. It appears to be compound of the protoxide with
the séquioxide, ,and has therefore been named ** Prrosn
forric oxide.”  (Ferric oxide is another name for themiegqui.
oxide, as * ferrous oxide "’ is for the protoxidel, 1M com-
P position, however, is variable, The outer surface of the .
sxile, when thick and the result ol lon exposare of the
iron to heat, is of nearly the same compostion as the mag-
netic oxide, but the inner layer has a composition varying
from g4 FeQy, Fe0?, to 6 FeOy, Fe20% It all has similar
magnetic prBperties to the magnetic @xide. .

There is anggheg set of sesquioxides differing from the'
above by containin® water in combination, This must be
distinguished trom the water which adheres to the ores,
and which, although accidental, *is not unimportant, A
lnm(lmrlwcighw nfbre may easily be added to a waggons,
load of pulverent hematite ‘%y merely leavin® it exposed in
wet weather.  This, however, #icing merely held mechani
cally, i driven off as vapout by simply heating to the boil.
ing point of the water, Thaty in® chemical combination
iy ¥ formimg the hydrate, requiresroasting at a®red heat to get 5
rid of the water. Ordingry irorf rust is an hydraded sesqui-

i R v st mevve—— AR VYA e B 1 A oxidc. which m.'}. be converted’ into rouge or mhyl g
in demand for the production of Bessemer pigsiron. | sesquioxide by such rdhsting, A

recdom from phosphates fs due 10 it geological | + The most important of the gatural hydrated sesquioxides o o
the neighbourhood of Bilbao, where ityis worked by English position. The phosphates, which are s damaﬁing tothe | are the dbrown hématifes, * Brown ores and limonite are

B 1 e e i Pt TS SRS Y sty e LW SR
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tite also occurs in Jreland, on the Antrim coast, in the lar‘?cly
neighbourhood of Red Bay. . There are vast deposits in | This i

and Spanish capitalisty, and largely shipped, ‘Tt is also clay fronstones, are mostly, il not entircly, due to the mames’g‘? applied 10 the same. TM%- vary greatly in
abundant in America, especially on the shores of Lake remains of vertebrated animals whose bonrs contain fomuch | structufe’aind phrity—some are hard andYompact, with 1o o
Son-lnr. The Tron Mountain and. Pilot Knob, near St. | phosphate of lime. The nucleus of many of ihe clay iron- ‘Particnlar Structpre ; others are similnly hard, but on

5, ra

Louis, in Missouri, are celebrated for this ore, Stone nodules is a fossilised fish, The hematite oecors in cture presend & ibrous stiucture, really due to cl’);sln]li!n-
Owag to ity @omparative freedom &om ph'phates, it is workable. quantitics, chiefly in the Cambrian and Silurian tion. Others, agaifl, are ochreous, earthy, and 'yellow.
. T (] L - . . . e . N
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brown, These are the more common, and they contain the
largest amount of siliceous and clayey impurities, The
rich brown, hard, and pure varieties may rather be regarded
48 museum specimens than ordinary®res available in quan.
tity for pgactical working. ’ A
tical metallurgist shoul!l always bear in mind
when he visits a maseunf that the curators of these estab-
hments, and mineralogists generally, care more for rare
than f8r common specimens, and therefore museums gone-
Tally are by no means representative of natural distribution,
It would well if in our geological and minsralogical
‘museums we were to have a vulgar department,” in which
ordinary sppcimens of average imperlect fossils, Average
ugly minerals, averuge ores, &c., were shown for the beneht
of the student, who might thereby be taught to recognise
what he is most likely to pick up as specignens, or have 1o use
in practical work,

n spite of the varieties of form of beth
and the hydrated hemggites, they may be distipguished by a
very general and easilfapplied test, viz,, the streak. What-
the colour of ‘a tolerably hard piece of anhydrous
esesquionide ore it will show a red mark or streak if scratehed
by something harderfhan itseliyg On the other hand the
hy seaguioxides dhplay a brown streak, A penknife
“scratch isall that is necessary for showing this. The most ims

portagt of our British brown hematites ar® those of Nori-
amptonshire and thesFForestof Dean. The latter were worked
the Romans, and the remains of their furnaces and
cinders are yet visible. Brown ores are largely used by the
Belgian and French ironmasters, ..
There is & curious variety of the hydrated sesquioxide
found in bogs, especially in those bogs which occupy the
sl former lakes, omwherg pools formerly existed or sill

, exist, It is called bog ore, thd abounds in~ Sweden, Nors
way, Finland, Holland and North Giermany, In the Irish

the anhydrous

% bogs itis found in puckets or agzMmerations bere and there,

o “§ is picked out by the pgasanis

and put in heaps on the
ad side to be collected and shipped to London; &e., for
pwrification of coal-gas, Considerable quantities are
thus obtained from the wild regions of Donegal near to the
coast of its beautiful estuaries, In the lake region sur.
rounding the Baltic, the Gulf of Finland and the Gulf of
Bothnia it forms sirata of considerable extent, reaching to
a8 much as thirty miles in thickness, Ity origin was once »
mystery, but is now explained, o
Microscopic creatures, formerly described as animals
(mavicula), but now known and classed in the vegetable

¢ kingdom as diatoms, have assimilated the iron dissolved in

sameiaddeds Worked primanily for (he

i P#ml of 3¥We0), FerO0,
de

the bog water, and have converted this into the muterial of
dheirc

% or sking i these locomotive vegetables have died
Bgnera nuMntjon, and thus have deposited this
oxide, togetfier with much silica,
The silicarenders it readily, fusible,
Ypoowhes and other ornaments, vying with lacework in
jeacy, have bcalrmmle. Between thirty and foity years
Ao these bog-iron ornaments were in nctive demand, so
much so that thgr@were shops devoted especially for their sale,
The writer remenibers one in Edinburgh, Miiller's, where
exquisite specimens werd displayed, ~ Buy fashion, = ever
aepwcious, has now set its veto against them, and they have
Lecop® museum curingities. i

™ » found and worked in New Jersey, is a
mbxout ofghe oxides of iron, eine, and manganese, . Ram-
melsburg's analyses show an average composition of —

and beautiful castings

' Tron o ‘e ¢ oot 4518

Manganese Ak > - 3R

* Zinc . - ST Al 207 30
Oxygen o, « ., 2510 .

e . = 100'00

tine in conjunction with the
deposittofl red ainc ore which overlies it, and the residue of
iron agd manganese is made into spiegeleisen,  Some of the
metalli * Yankee no%nus" offered for sale in this countr

are made fram the hard and brittle cast iron thus obuinuﬁ’
Steels for knife-sharfening, cheap pencils sold for glass
cutting, aansisting of a fragment of this mounted at the end
of o stick, may be named as examples.  The oxide of iron
“n this ore resembles in composition that already described
as iron sule, It is feebly magnetic, theoretically a com-

Imenite Iy abundang in Norway, where it forms masses of

nse d =grey rock of granular and somewhat mica-
ceous or glistening structare. It is composed of protoxide
« and wioxide of iron, with varyin Quantities of titanic
sokd and magnesia, The iron sand ?uund at Taranaki, in
Wew Zealand, and i‘lh the Bay of Naples, is composed of
*siliceous particles ufixed with darker grains that are separ-
# able by the maguet. They have a similar composition to

--ilmgnite. '

b«u&!podmns of all these®ores are workable by the
rimitive methods, above réferred to, nothing more being
g required than to diive off the water in the hydmta
kinds and bring the anhydrous oxides into contact gwit
beated Tharcoal, when the simple reductiods already de.
scri ‘¢ place, forming either spongy iron or fnid steel,
CAtie ble ¢hat these materials of ihe primitive iron-
workers belong geologically to the Similarly primitive rocks,
But as these old rqeks were worn away by dashing’ waves,
by roaring torrents, and grinding glaciers, and their pulver-
ised fragments were carried down into the still waters to be
there deposited and form the sedimentary rocks of a later
age of thaworld's growth, the ferruginous particles of the
original were exposed to the reducigg acon of vege-
t and animel matter in the course ﬁ decomposition,
Such reducing pgents, urtinﬁ in the humid way, are
not com to effect the compet miucll):m of
sesqu or magnetic oxidesinto mﬂ:h.- iron, but,
oy I'hcm of mnﬁhol!' have shown, they do
effect ' a wveduction from the ui to the prot-
oxide, But what will n it the same time ? A little
reflettion on the well-knogvn chemical relationy, of such
substances will enable us to gulwer this question, and, we
bel corssctly, mdoeqyt:rg organic matter gives out

© acid ; the protoxide of iron ig a base that readily
com with this acid, and thus earbonate of iror must be
. under such conditions, theory is verified by a
~wide amayof facts, Inthe later geological a-
tions, where the of anitfal and  yegetahk, life
abotind, the irofvtdues there are carbonates, instead of
‘
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oxides as in the older rocks ; and these egrbonates are asso-
ciated with other materials, thy necessity of re oying which
has built up the art and science of the moder imnmaster,
i, the British ironmaster ; for this grester and more difficult
art of working these impure iron ores is a purely British
conquest, which all the other nations of the wod have onl

shared as bumble followers, The carbonates and thef

complexities will form the subject of our next, -

»

ON “THE CONNECTION BETWEEN THET
CHEMICAL COMPOSITION « ANDg PHY-
SICAL PROPERTIES OF STEEL.

By Dr. Friep, C. MuLLer, Brandenburg,
(Continued Jrom page 488, vol, xix.)

T is in the nature of things that every attempt to in any
I way lix a definite composition for “any desired quality
of steel must meet with opposition, fpr this attempt involves
the hypothesis that a definite quality, such, for example, as
Wijhz-r's quality of 85, can be obtained only by a definite
chen: ical composition.  Such a supposition is logically un-
tenable, and g opposed to all precedent of experience,
cally for no further discussion. The chnverse of this is also
incorrect, .., that any definite chemical composition must
always imply a definite quality, the mechanical properties of
a metal being §o largely influénced by the special method of
production, and particularly by its physical and mechanical
treatment during manipulation; so “that two steels of
identical chemical eomposition may behave ver differently
when put in the testing machine. It would, therefore, be
wrong to demand a definite chemical composition in the
event of such being of less importance 1Il|.-m the actual
tenacity and sofiness. On the other hand, it implies an
advance if the wished-lor quality is obtained, or, indeed,
exceeded by the use of a new formula ; and this advance is
so much the moresestimable if it leaves the trodden paths
and supersedes inherent prejudices,

From the time of Bessemer's inveution the conditions
were guch that enly carbon was considered the base of true
strel, and it wis only required of good steel that it should
contaln nothing mure than a prescribed percentage of
catbon.  To-day pure carbon steel is undoubtedly an ex-
cellent metal, but it has rivals. For it has happened that
with the softer varieties of steel especially adapted for con-
structive purposes, that other clemenis have been substituted
for carbon with rematkable results, In this respect silicon
holds the fist place.  The importance of this metalloid, so
nearly approaching eambon in character, and exercising so
considerable an influence in metallurgical processes, first
became recognised some ten years ago, and a prejudice,
which at the presént time has not been entirely overcome,
against silicon hecame rooted, The existence of this pre-
judice has been entirely a chance matter, as a slight exami.
nation will show.,

Previous to the inventions of the Bessemer and Siemens.
Martin processes, all merchant iron was produced by the
finery or puddling furnace, In puddling all e silicon goes
into the slag. The forged or worked iron is also free from
silicon, I ‘chemical analysis shows silicongin this material,
it is due not to alloyed silicon, but (o interspersed slag
Accordingly, the qercentage of silicon is in direct propor-
tion to that of the slag, but this last is a geasure of the
solidity of welding, and, accordingly, of the womogeneity of
the material.  The finest varieties of iron contain only traces
of giflcon, This is especially the casé in what alone was
formerly known a4 steele-namely® that obtained by the
cementation process—a magerial capable of intense harden-
ing, and containmng from 0.60 to 1,20 per ceat, of carbon,
and almost free gom other elements,

Hence, with perfect validity, it wasgrequired of superior
iron and steel that it should contain only tgces of silicon ;
in_other words, that it should be free from slag, ®0n the
other qand it should be noted that at this {ime tHere was
little else than this puckiled iron, and no experience of iron
cm:uimnr sllicon in the combined form was therefore 8 be

ot,  QOnly tbc crucible melted puddled steel then, as it

oes to-da¥, showed varying quantities of really combined
silicon, which may be ascribed to a reduction of silicic acidy
bypught about by theshigh temperature employed and the
nature of the erucible used. This fact was noticed as long
as fifteen years ago in the heavy castings made in German
and French steelgvorks, and it is noteworthy that no in-
jurious—but on the other hangd favourable— influence was
ascribed to the ittroduction of this metalloid,

Bessenftr’s great invention was not calculated to change
tWe old views respecting silicon, The Bessemer process is
in reality an extremely rapid refining process, in which the
heat produced by the combustion of the elements to be
eliminated raises the temperature of the charge far above
the melting-point of pure fron, Chemical analysis demon-
Strates the fact that there is a point in this purification as in
puddling in which silicon almost entirely alone burns, after
whigh the carbon and the remaining  silicon disappear
almost absolutely togethen

The published and unpublished charge sheets of the last
ten years are a proof that all Bessemer works have worked
from their commencement on the lines above indicated,
'I|};a Siemens' prtlm;a bas also been conducted on the :Iarne
plan, consequently the experiences gained from the puddlin
process were applied to I'.lutrl of r and Siemer’;aw. AE
@ matter of fact, a metal was obtained in ordinary working,
which was almost free from silicon, and the conclusipn was
drawn therefrom that ingot iron and steel should contain a
little silicon as forge iron, It is casy to show that this con
clusion, perfectly legitimate for forge iron, was quitk other
wise for ingot metal. Itis not possible for the atter t
contain inclose d slag, and it must also be free from silica
and it was only akainst these two bodies that former objec
tions were urged,

Techuical men could not ri htly judge of the merits of
combined silicon as an inﬂmgienl of steel, as it did net
exist as such, It is extraordinary how
entirely by appearances in applying the ol
Tpanufacture of the new metal, It
se things which one acquainted wi
of human

were guided
rules to the
however, one of

th the natural hi
error might have fpretold—namely, that strong

oppusition not only to the demands of argument, but to
ct':nPtmd.iction contained in the new facts, would for a len
time have been offered by those whose views were restricte
by. their prejudices-and the limitations of their axmrhwe

These new facts are at’ present abundantly illustrated.
Erom the middle of the year 1870 analyses of Bessemer steel
containing a quite considerable percentage of silicon may be
found in the papers of German, Austrian, and French
authors, without any special comment being made thereon.
The first who had the boldness to state distinctly that
entirely good steel might be produced with a mar edly h]lﬁh
content of silicon was Mons. Gautier, of Terre Noire, 5

aper contained in the ¢ Jonmal of the Iron and Steel

nstitute,”” March 30, 1876, notwithstanding some errors in
theory, was@n important landmark in the history of steel
manufacture, In it Gautier stated the hithertq unhea™ of
fact that rail steel omttnininn-lo.qn P, 1.00 Si, 2—3.00 Mn,
was still usable, provided that it contained only traces of
carbon. W composition of irem, with 7.50 per cent, silicon,
but without carbon, was found to be forgeable, .

** Whatever may be the explanation of these phendmena,
metallurgists have changed their opinions considerably on
this point, and, no doubt, the future will decide the quﬂ-
tion, and iron will be nted under a new form to the
trade. It is like a productive mine of new alloys suddenly
placed at the disposal of mankind, which must make it
influence felt.”

I commenced my studies on the Bessemer process in
1877, which, as relating to the German procedure, are very
completely set forth in my papers.* An important result
of the work was the discovery that from fhe commence-
ment of 1870 an entirely new practice had developed itself
in German works, characterised by the behaviour of silicon,
Fig, 1 shows the German and fig, 2 the English practice. +

Fre, 2,

As mentioned, the English practice was adopted in
xerman works at their commencement ; but all manner of
difficultics presented themselves. Being yet in the experi-
mental stage, our ironmasters sought to cfiacaver a practice
more applicable to eur requirements, Everyone indepen
dently noticed that the temperature at the early part of the
blow was abnormally high, and so produced very hot steel,
So arose what I have termed the German Bessemer process.
Technical men have ever been puided by their practical
knowledge, and so my communications on this now depar-
ture in steelmaking were most unexpected by those who
had condlcted the process, Still more unexpected was
the fact the new process had produced a new metal,
namely, steel.

In my papers, 1 have shown that it was far from policy
on financial grounds to follow the (rerman procedure, My
suggestion, which was made principally on account of the

* Zedloche, d. Ver, dendsch, dng. axil, 385,
+1 oh.lﬂn in the mean time had opportunities of
behavioul'of a number of very cold casts, Tan one of these It was
ten minutes before the sodium line, & sign of the commencement of
the removal of carbon, was yisible in the spactroscope. The silicon
and manganese at this stage were not nnonrj ina propor-
i to the quantity of blast inj A, Much more than half the
Nmmthwu?:hm d. Asa q » much heat
- And, with such charges, it is obvious that not the theoretical
o'8 of silicoo, but 1*2 and more, may be removed romthe bath before
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than equally hard c
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published in the technical journals,

considerably increases the
g its contraction of area or

experiments on German rail steel lead

m# to this position, the composition of the rails were 1—

Copper ,, . o 0'of,
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. Absolute breaking strain’
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and M 1881, two analyses,
- were mades on th

sent me a consecutive series of
same rails, ‘steel. made, between
1881. These were communic
perienced inspector of rails

on of 20 mm, dia.) under

vely, 38, 33'4, and
11 tests ; a45-~50ing
5560 in 8 tests; 60— per cent.,

hnth.unin.‘g 1o

of quality were in two tests under
© . g5=100 in 5M

40—45 per cent,
cent, of contrace

showed in his paper* a table of ﬂﬂl‘-;

°| 'steel, ‘the mateni m the works named gave
65°5 breaking strain, 420 per cent. of contraction, 23-6 per
~cent. of clongation, and was thercfore, as measnred by
- Wahler's geale, of the first y and as measured by his
: of work test, only oneof the remaining tests was
nferi it. y
That lwmﬂerhl giving such excellent results withstood the
most severe drop test, including that of the, Russian re.
qifirement, at—i8° C,, is of course only to be expec ted.
Other an Bessemer works produce equally high elass
ail material, and this is generally of essentially the same
chemical composition, An extensive series of observations
madeip a wdr:csnmworks on silicious steel are now hefore
| me, and being especially instructive, the following figures
extracted from them may here be quoted :—

‘ |
| Kitos | 3 k!
C. | Sh (M. | P jper agy g 5.
. I mm, |
4 L i ¥

0'338/0°367/0'802/0°08 | 668 | 30'5 179 e steel.
"25610°731/0°914/0'08 | 82°0. | 25°3 | 19'0 |[Hard rail st
*254/0°576/0 76810°08| 61y 4075 | 206 [Rail steel,
0'144 o-:gbwﬂfo-oﬁl 510 | 502 | 243 l&m rail stl,

-hm”-l

To these observations on_German metal we may add the
foliowing as quoted in the Journal of the last autumn meet-
ing of the Iron and Steel Institute, and made at the instance
of the Swedish Ordnance Commission 1w i

SIE 2l .

Kilos l :‘. g
G 18 Mn. P lper sq | H
o, g g
i (0]

5 | o126 |e 2340527 | 010 655 [ 48:30| 189
6 10470 | 0°443 [ 0410 | 0°083 | 618 470 | 144
7 0450 | 0°35T | O*511 | 0040 | 655 | 48 70 147
8 | oyoo |o023 [ 0216 | 0r01g 51°3 {4920 | 18
9 01420 |0°025 | 0360 | 0'042| 459 | 5620 2145
10710550 | 0'040 | 0'217 | 0'024 | 506 | 3050 17°8
I

0.550 | 0175 | 0'128 | 0'014 | §3°0 I 42'vo0 | 195
1t may be noted that the last analyses, with the exception
of No. §, were made in Sweden, and the carbons were ap=

arently obtained by the colour test ; they are all somewhat

igh, but are, of course, comparable among themselves,
No. 5 is Biemens steel from Terre Noire, No. 6 erucible
steel from Witten on the Rubr, No, 7is Biemens steel from
Bofors in Bweden made with silico-manganese, No. 8 and 9
are Bessemer steel free from silicon, 1o and 11 are Biemens
steel with different contents of silicon,

On comparing the resolts of Nos, 8, 9, and 1o with the
previous ones, or even cnmlputing Nos. 10 and 11, the truth
of my propgsition stated above s strikingly shown, The
main conclusion to be derived from (he values as given
above, and cgpecially from Nos. 2, 3, S.and 7 is, that a
higher breaking strain and degree of toughness may be
utﬁained from such steel than is possible with ordinary
carbon stee]. .

The conclugon to whioh the previonsly mentioned facts
lead receives support- from the followMng considerations :
Many Biemens. Murtin furnaces are worked with stée}scrap,
the bath is decarburis@®l, and the desired percentage of carbon
introduced by means of a Woper charge of spiegeleisen.
Now when, as is the rule, Bessemer steel serap is used, an
opportunity occurs for comparing pgactical y the same
metal when it congins silicon and when it does not, The
Siemens stogls 'under normal circumstances contain only
traced of silicon. Now I have settled in the most definite
manher that both products under these conditions give, with
equal percentage of carbon, appréximately the same elonga-
#ion and contraction of area, hut that the abfolute breaking
strain is about § kilos. lower in the desilicogised metal than
when the silicon is present to the extent of fhout 040, the
metal being otherwise identical in chemieal composition aifl

in previous mechanical treatment, » »

n what way the silicon improves the quality of steel is, of
course, of no practical importance. Sone metallurgists are
inclined to think that it only indlrec!g raises the quality,
namely by increasing thg vincmity of the bath, T have re.
peatediy alluded to this explanation infny researches on the
gases occluded in iron and steel,t The simp® existence of
silicon in the steel bath is without influence on the pieno-
mena exhibited in the Bessemer process, wherefore the
greater number of Bessemer works which make silicon steel

produce no especially dense ingoss,  As might be expected, a|

the mechanical tests” from large-sized rolled or hammered
ingots are exactly the same as those obtained from dense
ingots of the same composition. In the case of rolled or
forged material much importance attaches thereforg to the
casting. This may be increamed in density by the addition
of silicon, a result which may be easily observed in a Sie«
mens furnace, Steel which rises in the moulds, whether it
contains silicon or not, may be deadened by increasing the
percentage of silicon to about o-z by means of silico-man-
anese. Accordingly this Imtunt property of silicon may
Atmuflmldto }n er of facilitating tll;e abn?lrptin: c;; gas,
¢ end of the refining process the bath bot the
congrerter and the Biemens flﬁmce Is saturated with pas,
consisting, as I find, of four-fifths of hydrogen and one-fith
of « The addition of silicon neatralises the €xcess
:{n'm‘hll& comrespondingly raising the power of the ingot to
Whatever may be thednfluence of silicon on those abscure

o] less
wul:-&._ of steel which .play so nta ‘on the
ordinary tests, it be definitely setfléd that ft d t
m-uff.uy fnﬂm_mhm ﬂl_qyll:‘l hm‘,:-n:.a‘
- ral steel co é 1'5 per cent, silicon and 02 per cent,

' -ﬁ@ : -.E.fﬁmm_'wm;_ ke dor did.
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D STATIONARY ENGINE.

BY MESSRS. MARSHALL, SONS & CO., GAINSBOROUGH.

(Zor deseription, see page 31.) *
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| the sitica from the graphite and
| introduced  into the result, from
avoiding the introduction of more or less si

o I!fl'f! un ‘!ﬁt .
.

slag, an' uncertuinty is
the impossibility of
ica with the
alkali, and also from the difficulty of operating without loss
upon £o small a quantity of material. Bromide and fodi
have both been suggested as substitutes for acids, and thess
agents donot act upon the slag, but the precautions to be
taken and the length of time occupied make the operations
very tedicus, For the estimation of the total carbon, the
following methods have generally adopted

(1) Combustion of a weighed (uantity of the iron in a
porcelain tube in a stream of oxygen. The chiel objection
to this pracess is the verv high temperdture required.

(2) Combustion of the earbon ' in the residue, left when
iron is dissolved by the aid of iodine in the presence of
water, but the length of time required for solution is a great
objection to this method,

(3) The total carbon is frequently estimated b};dhlolvlnz
the iron in & solution of copper chloride or sulphate. The
whole ofthe carbon is left in the residye, The presence of
the finely-divided metallic copper with which it “is mixed is
rather an advantage than otE:rwise. for it assists the
combustion of the praphite—a matter of some difficulty,
The clief defect in this otherwise excellent process is that
unless the vessel containing the iron undergoing solution iy

ept very cool, a decided emell is perceptible, probabl
indicating the evolution’ of hydmrhnm.rc;ge time require
for solution, teo, is somewlat lengthy, !

‘:;]] Weyl's method for determining the total carbon is a
modification of the above process, and consists in attaching
a lump of the iron to beamalysed to the positive pole of a
battery, of one Daniell's cell, the negative pole consisting
of a piece of platinum foil, the menstrunm as before being a
solution of a copper salt. " But even in this case it is difficult
to prevent the evolution of gas from the iron,

(5) Lastly, the method of Wihler, to which further re-
ference will be  made presently, consists in heating a
weighed portion of the fron in” chlorine gas, whereby the
iron is volatilised as chloride ; the residual carbon can then
be submitted to combustion in the wsnal mavner,

At Dr. Tilden s request I have undertaken some el';l»ri-
ments with the object of avoiding some of the difficulties
just referred to. Our first desire was to secure a w8
%: which silicon eould be rapidly and easily dctermgned in
iron and slee), and at the same time distin vished from the
slag, which 33 almost invariably mechanic I{ intermingled
1o a greater br less extent. - The action of chlorine at a red
heat present®] itself as a reaction which might be turned to’
acgount for this purpose and after some preliminary trials
the following process has been adopted. - Divested of
details it i briefly this, The tofal corhon is first deter-
mined by Wohler s method, with the precautions to be
desaribed hereaiter.  Another weighed portion of the fron’
is similarly, treated in & stream of chlorine, whereby
not enly the iron but  the silicon, ‘and  probably
the sulpbur and phosphorus, -are  volatilised in the
form of chlorides; the pas as it issues from the combus.
tion tube is caused to bubble through water contained in
a flask; the water in the flask immediately decomposes
the silicon tetrachloride, which is carried forward with the
excess of chlorine, and soluble silica results, The water is
alterwards evaporated to d{yn_en,mdthe silica recovered
and weighed. Unfortunately the ptesence of mad ganeseis
the source of a little difficulty, ‘tor its chloride is not suffis *

ciently volatile to Imdﬂy,remwed from the contents of the+
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baat, by the steam of chloride, * Hence, when mapganese i
present, which is almost always the case, it is necessay to
wash the residue in the boat before weighing,  The res ue,
which consiats of the total carhon and toe slag, having being
ighed, from this weight, the weight of total carbon pre-
viously determined is deducted, the difference beiig the
amount of slag,. Thus, in two simple and rapid operations,
are determined, first, the total i Second, the silicon
and slag. By &
Regarding the process more in detail, the follows
ing arrangements are recommended. I being neces-
to ebtain 4 sufficient supply of chlorine which
:1'131' W be \nlll under mft »  some  modification
of the wusual a 5 for  penerati the gas
besbmes desirable. Prrﬂlﬂ's bottle is ﬁlm with man-
ganese ore in lumps ; the necks are fitted with two tubes,
one of which passes to the bottom of the bottle, the other
passes just through the cork, and is provided wAth a glass
stopcock. The bottle is placed in a sance an of water,
arranged so that it can be heated, The longer tube is
connected with a stoneware jar containing common strong
hydrochloric acid, the Jjar standing on a higher level than
tle generator | a genitle heat bem lrp!icd to the saucepan,
a supply of chiorine is obtained w ich may be regulated at
wil he stoppers should be of indiarubber, well coated
over with paraffin, ' The chlorine, before entering the com.
bustion-tube must be rendered perfectly free fiom air and
moisture, To effect this the Rawispassed through three wash-
bottles, the first containing water, the others strong sulphuric
acid,  The oxygen is removed by ;umlngI the  gas thmu;ih
a tube contaiving lamp-black, which has been strongly
heated in a cracible for half an hour to free it from mois«
ture and tarty matter, as well as to render it more coherent ;
the column of lamp-b tin position by plugs of
as carbon, and should be about 6 or 8 inches long, occopy-
g only the central portion of the tube, In practice it was
found that the chlorine always contained moisture nfter
assing through this carbon tube, and to this cause the
Elscmpnncies n the amounts of silicon found in the earlier
analyses ‘were' probably due, for it is of whe highest im-
wﬂlht‘e that the combustion-tube should be quite dry,
1]

umice moistened with strong sulphuric acid was introduced
ween the carbon tube and the combustionstube, . The
only part of the apparatus remaining to be described is the
combustion-tube, a portion of which, some five or six
inches, is bent downwards, not drawn out, at an angle of
about 100 deg., so as to conveniently dip into a flask about
@ third filled with water. The carbon -tube, together with
the drying and combustion tubes, must be arranged to lie
within the gutter of the combustion furnace,* the bent:
portion of the combustion-iube turned downwards and
djlﬁ“‘: into the flask placed at the end, :
ving described the apparatus emp!cﬁed in this pracess.
it now remains to give an account of the method of pro.
cedure. About 06 or 0'8 grm, of cast iron, or about three
times that qi antity of wrought iron or steel, in the form of
borings, small lam » OF wire, is weighed in a porcelain
boat ; this is then mtroduced into & straight combustion-
tube, taking care that the carbon in the carbon-tube is
heated fully to redness, and the air in the apparatus and
combustion .tube quite displaced by chlorine before the
buﬂ is beated. A slow stream of cﬁlorine is steadily main-
tained and the boat heated genllr. Just sufficient heat being
applied to volatilise the ferric chlonde as it is formed.  The
stream of chlorine must not be tao rapid, or there isa danger
of particles of carbon being carried out of the boat, When
the whole of the iron is removed fhe hoat is taken out
whilst still wamm, allowed to caol, thus becoming fieed

combusiion, in a separate tube, in oxygen in the usual way,
A similar quantity of the iron is weighed in another boat
and the dent combustion-tube placed in the furnace, care
being taken to free it entirely from any moisture. A’ flasy
of about 500 c.c, capacity containing about 100 or 150 cc,
of distilled water is arranged so that the extremity of the
combustion-tube dips under the wiater; the air is carefully
removed from the apparatus by passing a stream of
chlorine, and the carbon-tube strongly heated,  The
boat i now introduced and the chrorinc allowed to
flow for a few minutes before heating; a gentle heat is
now applied as in the previous instance, a higher tem.-
re being induced towards the end of the operation,
en the whole of the iron is volatilised, a point most
readily ascertained by the disappearance ‘of red vapoii
the tube is allowed to cool, the stream of chlorine being
maintained for a short time, and the boat and flask removed,
On removing the boats they should # every case be at once
};_lmd in weiﬁl;lng tubes to Jsmma them from accident,
he water is boiled whilst stil] in the flask, until free. from
chlorine, and then evaporated to complete dryness in a platis
dish in the water batl, the residue treated with a few drops
of hydrochloric acid, well washed with warm water upon a
filter, and ignited and weighed,  This, less the filfer ash,
the weight of SiOs, from which the percentage of
silicon ean at once be calculated. Shonld any silica adhere
Lo the extremity of the combustion tabe it may be detached
by a glass rod, the extremity of which is covered by a short
length of india: rubber tubing, a few drops of solution of
caustic dgotash being employed if vecessary. A filter is dried,
at 100 edg C., enclosed n weighing tubes, and its weight as.
certained | the content sof the boas are nowempticgl inco this,
wit with hot water, andagain dried at 11Q deg, C.
and weighed, This s the weight of the mixed total garbon and
slag, the percentage of which must be caleulatefl, From
this the percentage of total carbon already determined is de-s
ducted and the remainder reckoned asslag, = The propor-

The process which has just bm deseribed appedrs at Brst
icated, th whert' the op!ngr has a num

ht 10 be compl _
ﬁﬂlﬂmlnnﬂ perform and is provided “with two ¢om-

Wiy "Qha of Wriffin's long tombustion furnaces was used,
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. (For deseription, see page 31.)
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