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THE NEW 12-POUNDER FIELD GUNS.

Raruer more than two years a brief description
appeared in the columns of Tne ExoiNeEr of an 8'8in.
gun on the muzzle-loading priunciple, which had been
manufactured about that time at the works of Sir William
Armstrong and Co., at Elswick, and which had been for-
warded to the School of Gunnery at Shoeburyness for
experimental trial. It was of peculiar construction, as
although a “muzzle-loader,” it was, notwithstanding,
polygrooved, and so contrived as to require no “studs”
upon the projectiles employed. But instead of its having
a shell or shot, lead-coated, to take the rifling, the base of
these, which was coned sh 1;111.13*, was surrounded by a ring
of soft copper, that was driven tightly into the windage
space—Dbetween the projectile and the inner surface of the
gun—and into the grooves, by the expansive force of the

wder gas, upon the shock of discharge. The more per-
ect “centreing” of the projectile in front was secured
by a copper band some 2in. broad encircling it. The
ammunition, which consisted of common and chilled
shellg, presented the following appearance :—The rregular
inecisions made radially along the coned portion of the base
caused the ring of copper to grip the projectile tightly,
and as the former absolutely fitted the grooves by the
“get up” consequent on discharge, rotation during flight
was thus effected. The rifling, which was of the character
marked “ B” in the accompanying sketch, bad a twist
increasing from 0O at the breech to 1 in 35 calibres at the
muzzle. The results obtained during practice with this
gun were very remarkable, windage being completely
interrupted, and the effectual rotation of the projectile on
its axis being satisfactorily accomplished. The initial
velocity was, moreover, considerable, The 100-ton guns
in course of construction at Elswick, one of which was
completed in June last, are on this principle. A trifling
difference exists in the nature of the rifling, however, that
of the 10u-ton guns for the Italian war vessels Duilio and
Dandolo having a twist increasing uniformly from 0 at
the breech to 1 turn in 50 calibres at the muzzle,

During the two years which have elapsed since the
introduction of Sir William Anuﬂtrunf’a 8'8in. gun
several series of experiments have been made at Shoebury-
ness with shells fitted with copper * gas checks,” on plaus
submitted by Major Lyon, R.A., and on others submitted
by Major Maitland, R.A., Assistant-Superintendent of the
Royal Gun Factories, These gas checks were simple discs
of copper screwed on to the base of the projectile, and in
some cases attached to it by undercut projections in order
to prevent its spinning off by the centrifugal force brought
into play. They were of varying thickness for the different
nature of guns, ranging between lin, and lin.  But Major
Maitland's gas check was so contrived with the undercut
wojections alluded to and corresponding orifices in the

ase of the shell, also with “ feathers” or projections to
fit the grooves, that the ?‘i of the gas check upon the
projectile being rigid, and the set up of its soft metal into
the grooves upon the shock of discharge being complete,
rotation was consequently so very greatly assisted that the
studs of the projectiles were found to be hardly injured at
all by pressing against the “ lhivinﬁ edges ”’ of the grooves.
In point of fact, during a subsequent trial with a
16-pounder, the shell, which was fitted with a copper gas
check thus constructed, took the rifling so effectually that
the studs proved to be unnecessary, Ience the application
of gas checks, which was only intended to prevent
“erosion ” of the bore and to concentrate the effect of the
powder gas, opened up a new question as to studs and
rifling. And as a marked superiority had been obtained
in initial velocity by the employment of these gas checks,
owing to the improvement in centreing in the absence of
windage, &c., it was determined to rifle a field gun in a
manner suited to the application of a roft metal gas
check, and to rid the projectiles for this experimental gun
of the encumbrance caused by the projecting studs
altogether. The form of rifling obviously suitable for this
purpose was that of a polygrooved character. An
mcentive was given to these proceedings by the result of
certain comparisons between English and German field
gu.na, which were drawn in autumn last year by a clear-

eaded artillery officer, Lieutenant S, C. Pratt, in a paper
submitted by him to the Royal Artillery Institution. The
accompanying table compiled by him speaks for itself as
to the superiority of the German to the English weapon,
both in regard to the armament of the horse artillery and
to that of the field batteries,
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Woight of gun .. . Gowt | Bowt. ToScwt 12cwt. 880cwt
Caltre .. .« S8in. | 3in, | 300in., 846in.  346in,
Preponderance .. 10 1b 7Tlb. | 9lb. | 101b. ' 09]b.
Number of groovea.. .. .. d 3 24 3 24
Longth of rifling ..y 02'8in, = 59 8in, | 60 2n. G8'0din. 58 Sin,
Twist o ealibren .. .. ..l 1 lnlﬂl;I 1ind30' 1 Iniﬂﬂ 1in E'E.ﬂ 1in 60
Welght of gun-curringe packed 20567 1b. 2320 1b. | 1906 1b.  20671b. 2163 1h,
ﬂlu..mf. SRy o I“ e | 1700 1TOIL2761b. | SIb. | 3'81b.
Initial volocity (ft. per second), 15001t | 1881f¢. | 15221t 1852ft. 1460ft.
Common -huﬁ’mu}f“. o can | 'LID 91lb. | 1121b.  16°21b.  15°¢ 1L,
Bursting chargo ve asl TOOE TOo0x | Gbox. | 180x. | 9os,
Shra 15 ful) .. .. .. ../ 98Ib ! 98]b | 122]1s 16'41b. 17910,
Htmﬂrn bullets in shrapnel 64 03 122 119 200
Rounds carried(yun & limber) 40 40 40 i8 M
Total rounds and wagon) 148 1 B S 100 186"
Welght behind gun team .. 3778 1b 4051 1b, 88861b. 47651bh.  42221b,
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The German field-battery gun is 3 cwt, lighter than our
16-pounder. Yet it consumes a far heavier charge of
powder, fires a more effective shrapnel, and has a supe-
riority of 100ft, per second in initial velocity. Again, the
German horse artillery weapon is slightly heavier than
our own, but the total weight behind tﬁe -team is less
than in our equipment; furthermore this S-centimetres
German gun consumes 11b. more powder than ours, fires
a shrapnel 2} Ib. heavier, and gives no less than 130ft. per

* Efght nnmunition wagons to cach battery.

of cast steel, strengthened at the breech by a wrought
iron jacket. The grooves are V-shaped, twenty-four in
number, and diminish in size towards the muzzle.* The
breech is closed by a soft metal gas-check tightened up by
a cylindro-prismatic gas-check. It is needless to say that
a sensation of profound chagrin was aroused in the minds
of British artillerists by the publication of this report, and
the able superintendent of the Royal Gun Factories,
Colonel Younghusband, R.A., was instructed to manufac-
ture an experimental weapon intended to eclipse that of
the German artillery. A 9-pounder muzzle-loading rifled
gun was converted by adding about 14in. on to its chase,
giving it a total length of 85in., with a bore of 82in, The
powder chamber was made slightly larger in diameter than
the calibre of the bore, that is o say, the gun was “ cham-
bered,” to the extent of 3'6in. in diamerer, with a length
of 10in., in order to consume a greater charge of wjer.
The nature of rifling was polygrooved, the old Woolwich
form being adhered to, to a great extent ; only the grooves
were very shallow and but ten in number. Their appear-
ance was as delineated in the cut marked “ A.” The
twist was an increasing one, from O at the chamber to 1
in 30 at the muzzle, thus differing from the ordinary
f-pounder of 8 cwt,, which has a uniform twist of 1 1 30
calibres. The charge of powder was 31b,, and the shell
weighed 12:751h. The weight of the gun was 8 ewt. The

AFLING Gf' 8.8-/N. CUN.

rotation of the projecrie was effected by an expanding
disc of copper or gas-check, having a shallow rim project-
ing backwards, the shock of discharge being sufficient to
drive this entirely into the ten shallow grooves. The
copper was from } to % of an inch thick. The results
obtained with this weapon were astonishingly good, both
accuracy of aim and range being excellent.
1 deg.
d deg.
1 doy,
' Hd:*i:r..
5 deg.
} The velocity at the muzzle was nearly 1700ft. per second,
and the maximum pressure on the surface of powder
chamber only 30 tons per square inch.

The report upon this experimental weapon being so
exceedingly satisfactory, it was determined to manufacture
forthwith a new gun upon the same principle, and to try
it at Shoeburyness in conjunction with two other
| 2-pounder field guns, one constructed in the ordinary
Woolwich manner with three grooves, and the third gun
being a pair-groove plan invented by Major Maitland,
R.A., this gun being, like the polygrooved one, chambered
to receive a heavy ciimrge. The powder is put in a paper
bag instead of a serge ~artridge, and is rammed into the
chamber by a slight blow, filling it eulirelti*. The result
of experiments so far with these 12-pounder guns told
rather favourably for the ordinary Woolwich one, but as
they are still in progress it would be unadvisable to hazard
an opinion as to their ultimate tendency.

It appears almost vexatious that the question of rifling
should again be brought forward, as our artillery are now
armed exclusively with the ordinary Woolwich muzzle-
londing gun of three grooves, and to re-equip the whole of
our batteries would be a most tedious and expensive

ess ; nevertheless, to remain contented with a weapon
inferior to that of any other continental Power would be

of elovation gave 1230 yards range.
of elevation gave 2150 yards range.
of olovation gave 8000 yards range,
of elevation there wus n moean error of § yards,
of elevation there was a mean error of 156 yards,
of elevation thore was a mean error of 17 yards,

* Beo engraving marked ' C."

| more or less faulty, and have been

second additional initial velocity ! The German guns are | a most suicidal policy. Axtillery, in these days, takes a

very prominent in every general action, and it would
m:til]::ly be a wE::kt point i:?Ir ::Elr “lines of defence” if the
Royal Artillery had guns of smaller powers of range, 'and
throwing less effective projectiles, than those of nations
wi% whom we might be at war t.ut—]mnrr%w. :

e propose to give subsequently a brief report upon
the real:ultu ubtaiﬁed withqeach JI?t::of the experimental
12-pounders now under trial at Shoeburyness,

LITERATURE.

The Cry or National Harbours, and its conncetion with our
. defective system of Public Harbour Legislatyon. By Captain
E. K. CaLver, R.N., F.R.S,, &¢. London: P. S. King. 1876.

Tue intrinsic importance to England of the welfare of
her sea-going community, the affection which the nation
in general manifests for its sailors, and the universal
desire that everything possible should be done to lessen
the many perils of their calling, as well as the conviction
that the war supremacy of Great Britain must be, as it
ever has been, principally maritime, have all conduced to
the national admission that harbours of refuge are neces-
gary and of great importance; and although the estimates
for such harbours have frequently shown that they would
involve the expenditure of such very large sums of money
as to preclude the possibility of any but remotely indirect
return, that consideration has been outweighed by the
importance otherwise attached to their acquisition.
Nothing can be said but in praise of the skill and ability
with which most of these works have been carried out ;
but it must be remembered that while orders to proceed
with their construction have been based upon the rehability
of the estimates of their probable cost, these estimates have
in many instances afforded no indication whatever of what
has in the end turned out to be their actual price. Not-
withstanding this, however, probably little dissatisfaction
would be expressed were the promised results attained as
the return for a large expenditure; but experience is proving
that, though the designs for some of the more important
harbour works have been carried out in a manner that
leaves nothing to be desired, the designs themselves are
repared hastily or
without sufficient local examination, observation, or con-
sideration of the circumstances in general, which may con-
tribute to, or render less ]rrubaﬁle, the success of the
proposed work, and indicate the correctness or otherwise
of the selection of its site, Had a reliable estimate accom-
panied the designs of some of the existing harbours, it
does not scem hikely that they would have been carried
into effect ; and the postponement which would have been
consequent upon the rejection of those designs would have
given time for the reconsideration of the projects, and the
elaboration of more economical plans, based upon extended
examination of the relative advantages of different sites,
and consideration of the natural conditions involved. It
cannot be doubted that, though sufficient data exist to
enable designs and estimates to be correctly prepared for
efficient harbours, these have been, in some flagrant
instances, either ignored or used with much less wisdom
than usually characterises the work “of our foremost eu%i-
neers, The brockure before us, written by Captain E. K,
Calver, R_.N,, F.R.S., who was for thirty-six years in
the Surveying Service of the Navy, is directed principally
against the proposed extension of Dover Harbour. The
subject of the pamphlet is considered under three heads,
namely, “Our Failures,” *“The Cause,” and " The Re-
medy.” Under the first head the author commences by
placiug before his readers a string of facts which justify
its title, and which refer to the Alderney and other
harbours. The works at Braye Bay were commenced in
1847, their estimated cost being £400,000, but this expen-
diture, owing to alterations and extension of the designs,
gradually rose *to £1,300,000” at the time of the prac-.
tical completion of the work in 1864. No less than
4,360,000 tons of stone had been used in its formation,
which includes over three thousand yards in length of
masonry breakwater, the head of the work being built
“in the extraordinary depth of 130ft. below the level of
low water spring tides.” In consequence of the exposed
situation of the breakwater, its history during and after
its completion is one of disaster ; “in 1870 it was breached
completely through in two places,” and in reporting upon
this Captain Evans writes, * all the conditions favourable
to a port, so constructed, are wanting—the shores are
rocky and jagged—the water in which the breakwater is
built is deeper than in any similar work in the world, the
tides in the neighbourhood run with unusual velocity,
whilst its position is exposed to very heavy seas, and to the
stormiest winds of the Atlantic Ocean ;" and he adds thav
“in the strict sense of a harbour of refuge, Alderney must
be considered as wanting nearly all the essentials—the
bottom enclosed ; is rocky, with only a few scattered
spots of good anchoring ground.” In 1871, after over
£44,000 had been paid for damage alone, and the abandon-
ment of the outer part of the breakwater had been pro-
posed, the vote for its maintenance was struck out of the
Government estimates, and the breakwater left to its fate.
Competent authorities agree that the place is *“ useless as
a refuge,” and “of no value for keeping Cherbourg in
check,” for which it was built. Since 1872, during which
year the Lords’ Committee * entertained the idea of blow-
ing up the breakwater, dispersing the foundations, and
filling up the harbour as the proper solution of the question,”
disaster has followed disaster, and tremendous breaches have
been made by the sea, which “would probably increase
the cost of repairing to £25,000 or £30,000 with the
prospect of a similar expenditure” “at uncertain intervals;”
and, “like Sinbad with the old man upon his shoulders,
we are permanently burdened with the maintenance of
Alderney Harbour and fortifications” only * to prevent
their falling into the hands of a hostile power.” The
history of the works at Braye Bay, says Captain Calver, is
“more or less typical of what has taken place elsewhere.”
He then notices St. Catherine’s Harbour, Jersey, the first
estimate for which was £700,000, and which was aban-
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doned as useless when it had cost £234,000, IHolyhead
Harbour, the original estimate for which was £628,063,
has eost £1,285,000, and the author concludes his remarks
upon this harbour by saying, “ It is humbling to observe,
upon a study of the site, that a breakwater of a different
flexure, and 900ft. shorter than the existing one, would
have covered in sixty-eight acres of additional deep water
space, and, at the same time, have rendered the harbour
far more accessible for purposes of refuge. Dover Harbour,
the last example brought flurward, is uF present importance
as having b2en lately—as it will probably be again in a few
months—brought prominently before the public. At this
port there is an area of about thirty acres covered by
ancient defensive works and modern fortifications, In
1844 a Royal Commission recommended a harbour to be
formed at Dover of not less than 520 acres of area outside
low water-mark, and the present Admiralty Pier, begun
in 1848, is a portion of the western arm of this work, It
was completed in accordance with the recommendation of
a committee sent to Dover in 1865, to decide the extent to
which the pier should be carried out. Here the matter
rested until 1874, when it was announced that the Govern-
ment intended to construct a national harbour at Dover,
and apparently upon such designs that it seemed, says
Captain Calver, “ that all the experience we had gained
about such matters since 1844 appeared to have been com-
pletely thrown away.” Three special advantages were
claimed for this national harbour, viz., that it would serve
the purpose of international communication, that ironclads
could coal in it, and that troops intended for continental
operations could embark from it. But, adds Captain
Calver, * most people will hold that it was not enongh to
show that these things could be done at Dover, but that
to avoid the chance of needless expenditure the very first
S of the inquiry should have been to prove that it was
impossible to effect these several purposes in its near
neighbourhood ; but it occasioned surprise when it appeared
that this crucial point was not effectively inquired into.”
The proposed harLour provides for this in the worst possible
form, *as it has the radical defect of confining the track
for large steamers to a comparatively narrow and frequented
entrance which would have a rapid tideway running across
it, and the vessels keeping up the communication, especially
after dusk, would be continually exposed to risk, detention,
and damage.” But it is pointed out that an arrangement.
which would supply all requirements under this head with-
out interference with the public pier for purposes of war,
consists “in a modification and extension of the existing
inner harbour, with a workable and sheltered entrance and

assenger mole near to the heel of the Admiralty Pier.”

t is also suggested that international communication, as
far as Dover is concerned, will become n matter of small
import if it i3 found possible to carry out the Charnel
Tunnel.

As to coaling, it is said that all that can be required is
to be found in the inner Downs, where there is ample
depth, room, and security in all states of the tide and
weather, for sixteen swinging berths for ironclads, and
where small coasters ride out the heaviest gales in safety.
“ A fleet stationed here, being removed from the highwazy
of the Downs, would cause no interference with its navi-
gation, and it could slip, on an emergency, and proceed on
service by day or by night, and at times under circum-
stances when in a close harbour at Dover it would be
locked up in a trap without the power of moving. The
ironclads would be supplied with coal by screw colliers
from the Welsh or North-Eastern coal ports, or from float-
ing depdts—supplied by railway—to be at their moorings
in the inner Downs when the fleet was present and at
Dover, Ramsgate, or other places of security, when it was
absent. As small colliers years ago had to pass half loaded
over the shallow bars of their several harbours and fill up
their cargoes in the roadsteads outside exposed to every
casualty, and did it, it would not be very flattering to the
resources of the naval officer of the present day to say that
he must have his ironclad, with steam on board to com-
mand her movements, sheltered by a stone mole to enable
her to go through the same operation,”

With regard to the embarkation of troops, “we have, at
the present moment, connected with the military centres
of Canterbury, Maidstone, Chatham, Sheerness, Wuﬂlwiuh,
London, and Colchester, invaluable embarking places with
from 18ft. to 50ft. at low water, at Sheerness, Gillingham,
and Chatham on the Medway, at Southend, Thames rﬂwen,
Giravesend, Greenhithe, Erith, and Woolwich on the
Thames, and at Harwich in Essex,” where all that is
needed to make them fully and at any time available
might be supplied in a few days in the form of short
tramways and pontoons formed of the flat-bottomed barges
always to be found at all these places. But a harbour at
Dover, packed with vessels conveying an expeditionary
army, would supply an enterprising enemy with a chance
that he would not let pass by.

The silting up of the proposed Dover Harbour is dwelt
upon at considerable length, and on this part of his subject
the author makes one of his most important points. After
istaneing, amongst others, Ramsgate Harbour, originally
as deep as Dover Bay is now, but which has long enclosed
nearly a dry waste of sand and mud, and Holyhead
Harbour, which in 1857 had been reduced by 15in. to
18in. in depth, the author gives the results of some experi-
ments carrted out at Dover and elsewhere, from which he
estimates that the amount of aceretion within the proposed
harbour would not be less than 9iu. per annum; but to be
within the mark he takes it, in estimating the annual
cost of keeping the harbour open, at 6in., and this would
cost £14,000 per annum, exclusive of plant, to remove,

As “the cause ” of the failures, the anthor points to the
present harbour legislation, and says, “ It is in fact the
direct result of our foolish custom of allowing these
matters to be decided by persons who have a personal
stake in the proposals, and who, from circumstances, are
unable to deal with them,” and who are thus placed in a
position unfair to themselves and to the public. As
regards competency of those to whom these matters are
usually referred, the author says, “ We all know that the
selection of a proper gite for a national harbour, with its

projection, is a complex question, embracing as it does
military, naval, strategical, nautical, and physical con-
giderations of the highest importance, all of which ought
to be thoroughly sifted and weighed in the light of
experience be[k'znre a decision is arrived at. Such is the
problem to be solved, and it is contended that no
engineer, be he civil or military, is fitted to deal with it
single-handed ; it is not his province, and experience

conclusively proves that it is not within his power.,” In
private bill legislation, the public interested in the pro-

posal know all about it; but in these more costly
measures the public are not in court, for they are decided
substantially by the Government authorities and their
advisers, over whom there is an entire absence of
{)ruper control “except that which may haply be supplied
)y the imperfect and uncertain ordeal of votes in the
Houses of Parliament.” And whatever may be the desire
of the authorities to know the truth about the schemes
pressing for their support, there being no board or
cognate authority possessing the necessary theoretical and
practical information to which the case may be referred,
they can only employ for the purpose the defective
machinery which custom has established.

As to “the remedy,” our author says that “improvised
committees and commissions ought at once to be given up.
.+« + + When the members of such bodies are selected
for this duty not because of their fitness for grappling
successfully with the questions submitted to them, but

only for their accidents of place and name, need we wonder
that crude schemes are promoted at times with only a bare
chance of successful challenge.” The subject is of publie
importance, and as it embraces all the conditions above
referred to, as well as that of maritime construction, each
of these branches of professional knowledge ought to have
two or more re ntatives in a permanent y to be
termed the “ Referees for Government Works,” to be
called together, and to be paid only at such times as it
might be necessary to submit questions for their considera-
tion.” This, Capt. Calver says, would not be a lucrative
appointment, but would be regarded as an honourable
position and an acknowledgment of professional standing.
[he Dover scheme is characterised as worthless, and one
which would probably sink a million and a-half sterling
before it was compleled, and would be followed by
demands for similar unnecessary harbours, while it would
be vastly better for the nation were such a sum as the
above “advanced at low interest to supplement local
iﬁﬂ{‘)tﬂ for the im lrnvement bgzo our small, hutlnumemun,

arbours, especially as it is ming increasi apparent
that it 1s upon these harbours, and these ﬁy{ tgmt we
shall (by preference) eventually depend as stations for
effective means of national defence.”

We have thus touched upon some of the more important
points, and in many instances %iven the author’s concise
sentences, from this pamphlet, which covers fifty-one pages
upon a subject of national interest.

NEW ROLLING STOCK.

Statement of the New Rolling Stock Charged to Capital by

30tk June, 1876 (compi

the Principal Railway Companies in the Half-year ending
led from official sources).

: Locomotive. [ Coaching. ‘ Merchandise, .
T T T T e <o
| 5 1 _ 2 E | chargeto
! "E Efé Amonnt, "é ?‘DE Amount. 'E Eﬂi Amount, ':E;-H cnpigal.
g | »o s I - 8 -
A |- | 2 | | & < | _P%
¢ R £ ) £ ke T By -
Belfast and Northern Counties —_—| - — —_| — — | 338|145 4,778 - 4,778
Caledonian (tank engines) 3| 1250 o0 | 201163 3,209 |2143| 60| 127,798 - 134,807
1 Ly bl i s D ¢ RS 23H ﬂH l P
Furness 12729 | 2729 [ —|— {c!:m il 100118y 3512 | — 37,858
Gireat Eastern ... .. E‘I}I 2630 | 52,600 | 111|341 37,888 | 207|130 26,926 4,079 121,493
Gireat Northern (1) ... a3 2230 | 73,682 | 15|599 8,996 | 877 82 30,770 | 5,277 118,622
Grreat Western .., 20 1608 | 32,1567 | 71364 25,809 | 125| 80| 10,068 — 68,034
Laneashire and Yorkshire ... ... 3| 2281 6,844 | 4236 042 | 358 96 34,617 2,170 44,478
London, Brighton, and South Coast 8| 2800 | 22400 | 36| — - 454| — » +1,658 80,944
Liondon, Chatham, and Dover,.. 6| — . — | - - 80| — Y -— 26,205
Liondon and North-Western ... 13| 1103 | 14,838 | 7038569 26,130 | 291| 77 22222 N — 61,690
London and South-Western ... ... 6| — 1 17| — " - b6l — o — 21,404
Manchester, Sheffield, and Lincoln 14| 2163 | 30,280 | 16472 7,600 | 253|115 290,182 — 66,962
Midland R el o a 65| 25629 | 164,200 | 217|415 20,162 lI'?'l T4 8,642 = 26,476 289,570
. - - | ¢ - q O () 25
Midland Great Western ... 6[ 2777 | 16,662 | — | — {Gh‘:ﬁﬁ_‘.‘; il % 13718 || — 30,380
North British (2) ... .. .. — | — | — | 18|226| 2932 (1049 74| 77,700 110 | 80,742
North-Eastern ... 38| 2324 | 76,701 | 78|25 19,548 1108118 141,292 — 238,541
North London ... .. —_| — - — | — | Cattle. 25| 1256 3,125 - 3,125
North Staffordshire . b| 2778 | 18,890 | — | — - — | — — ) 800 14,690
BRI oo i mn en ohe s [ == — | 15(285 3580 | — | — — 1,362 4,892
South-Kastern ... ... ... 8| 2282 6,845 | 22| 5567 12264 | — | — -— 383 10,482
Waterford and Limerick ... 4{ 2764 | 11,066 | — | — — 100|117 11,69 4 14584 23,233
Total number ... ... .. ] = [0= 7 [e@Bl'="1cF = T el S =
Averago (mean ) valge ... ... .. | — | 2820 — | — | 880 —- — 7 — —_ —
Gross value (partly established) w.. | — | — [563,000 | — | — | 268000 | — | — | 620,827 | 42,799 | 1,508,626
* Not distinguished. t Seven steam cranes, ! Engine welghing machine.
(1) Great Northern.—Merchandise ;: Average cost—Open, £82 ; brake, £132 ; and ballast, £74 per wagon.
(2) North British.,—Coaching : Average cost—Luggage vans, £247; covered carringe truck, £153.
Do, Merchandige : Average cost—Covered goods .., : )
Do. Do. Do, Mineral - f 1. 73
Do. Do. Do. Brake vans .., 7eh -, , 170

| —

Her MAJESTY'S SHIP DREADNOUGHT, — The new twin screw
double-turret ship Dreadnought, built at Pembroke, arrived at
Portsmouth on Monday morning for the purpose of having her
hydraulic gun gear fitted and to be generally completed for sea. She
left Pembroke at about half-past three on Saturday afternoon, and
had good weather all the way until near her destination, when she
encountered a heavy wind, which put her seaworthiness to a test
with very gratifying results. Though escorted by the Valorous,
Captain Jones, she made the voyage entirely by means of her own
machinery, which is by Messrs. Humphreys and Tennant, and was
found to work in a very satisfactory manner. The engines are
constructed on the inverted direct-acting plan, each having three
cylinders, the high pressures having a diameter of 60in., and
the low pressures a diameter of 90in. The stroke is 4ft. 6in. The
tube plates of the boilers are {in, thick, the shells being of the
same thickness, and the back plates 4in, The contract price of
the engines 18 £70,000, while the boilers will cost over £30,000
more, During Sunday the engines were tested with a pressure of
J01b. to the square inch, or one-half the full pressure at which
the boilers are intended to be worked. A maximum of 54 revolu-
tions was obtained, the horse-power developed being 4900, or con-
siderably over one half the contract power. The greatest speed
realised was close upon 13 knots, A splendid vacuum was reached,
the Tcugea indicating 281b, and 201b, in the condensers, This
vessel was originally named the Fury.

Mg, JuGGINs UPON THE NuT AND Borr TRADE.—Mr. Juggins
is o great man amongst the operative nut and bolt makers. He is
the general secretary of their Union, and exercises immense in-
fluence over the men. His views are, therefore, of no little
interest, and they relate to the industry of which he professes to
know so much. Speaking at a meeting of his craft, held at Dar-
laston a few days ago, Mr. Juggins, whilst he admitted that there
was some ground for alarm at the cry as to foreign competition,
contended that it was due in no way to the alleged immoderate
demunds of the operatives, but rather to the large profits that the
masters were alone satisfied with. Referring to Belgium, he said
that while operatives there were content with lower than
English operatives, Belgian masters were satisfied with smaller
profits, He denounced the use of machinery in the making of nuts
and bolts, saying it took employment from the workmen, who were
bound to be well paid for the comparatively small amount of work
they did. The machine-made articles were not nearly so good as
the hand-made, and to that inferiority were due destructive and
fatal accidents, 1t was often attempted by the firms who made
these nuts and bolts to get their workpeople to file them up and
make them resemble the hand-made goods. He called upon all

present to do no such thing. Referring to the strikes, the gashr
said there were many disputes in the?tmdu now on in ditferent

places, and they had spent between £200 and £300 in supporting
the men who were out, It was the interest of the trade to do so,
and- keep those disputes at a distance, away from the places where
the bulk of the trade was.

NEW STEAM EXcAvATOR.—Messrs, Alex, Chaplin and Co., of the
CUranstonhill Engine Works, Glasgow, have just constructed a very
powerful *‘steam navvy” or excavator, which they have been
exhibiting under steam im their premises during the past week,
The frame is entirely of malleable iron, with angle irons welded at
the corners, plated with % plates, and weiglis 4} tons. Under-
neath the frame are two steel axles, each having four wheels, the
outside ones double flanged for the purpose of working the machine,
and the inside ones single flanged, so as to go on a 4ft, 8bin. rail-
way gauge. The front part of the machine is supplemented by two
wingu, one on either side, having screws so as to give lateral stability
to the machine, when the digger is required to work at right angles
toit. The motive power consists of a pair of Bin, eylinders of the
inverted type, with pinion and crank shaft, working into o T
wheel in the barrel, which is grooved to receive the ch
Near the front of the machine is a very strong cast iron column,
round which the jio, which is of malleable iron, is made to revolve
for one half of a circle. Two men are required to work the machin
one having entire charge of the engine for hoisting and slewing, mﬁ
the other man, who stands upon a little platform, regulates the
out and in motions of the digger. This latter; by the use of a
friction clutch and friction brake, has the entire control of
pushing the digger out and in to the material to be excavated.
Simultaneously with the hoisting or shoving out action, the
bucket or spoon is drawn by pitch chain wheels, and it scrapes
u? the face of the bank, taking a cubic yard of material at ev
lift, Alongside the machine there must be accommodation rﬂ
for the wagons to come and receive the soil; and as soon as the
bucket is filled, it is slewed round by the attendant at the engine,
either to the one side or to the other, right over the empty wagons,
and a trigger being drawn, the contents of the bucket fall into
the wagon, While the bucket is returning to the working nﬂ“'
it shuts automatically at the bottom, and so is pre to u
another fill. The frame is long, broad, and remarkably stable,
by having placed on one end of it the boiler and en and at the
other the ?ih. r and bucket, the whole machine presents the
appearance of being admirably balanced, and certain to sit like a
rock with an immense strain upon it. The machine is of such a
size that it will a cutting down to a dnuEGh of twenty feet
while it is stationed in one level, and it is calculated that by its use
the labour of eighty men will be su ed. The one exhibited
last week has been built for a ne umnmEdinbu:g.
ﬂm it will be employed in tirring off &m strata overlying the

catone,
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RAILWAY MATTERS.

Tue Baldwin Locomotive Works have just completed the first
locomotive for street cars made by them, in which the boiler and
machinery are separate from the car. A trial trip will soon be
made on the Market-street railway, Philadelphia, and we have
little doubt that we shall be able to record it a complete success.

THE new nger station at Alexandria, built on the site of the
former one, which was destroyed by fire in Septembor, 1875, is now
nearly completed. On theup line there are a commodious bno]r.inq-
office, general waiting-room, 38ft. by 16f¢., ladies' and gentlemen's

Jlass waiting-rooms, porters’ room, and private office for the
nt. On the down line a general waiting-room only, with
fice attached, has been put up. The platforms are

th verandahs~the one at the principal station being
h glass,. The platforms have been elevated and

s, and the road leading to the main station is to be
éd to admit of earriages driving up to the booking-office door
—n thing that has not been the case hitherto, We understand
that about 2} agres of ground in a contiguous field have been taken
off for the formation of additional sidings, for additional accommo-
dation for goods traflic,

LATEST advices from China state that the fiest fatal accident
has happened on the W Railway. The general opinion
among the natives is that no blame attaches to the company,
but that the man deliberately committed suicide. A corre-
spondent, writing to the Z%mes, says that the railway continues
to work quietly and without interference, but he considers that
the line 1s by mo means altogether safe from official hostility.
He says :—* The Vieeroy of Nankin is said to view it with great
dislike and to its inauguration as a slur upon his govern-

ment. He ‘.Ill'lhmnm told, sent two mandarins to make a careful
survey of the and to find out accurately what can be said
ngninst it. It is reported that the Taotai wants to resort to the

old device of ineiting the people to tear up the mils, and that
the object of a wisit he has lately paid to Nankin was to obtain
the consent of the Viceroy to the scheme. My informant does
not know what view the latter took of the ’proezml, but it is
of opinion that some measures will be taken before long of decided
hostility. "

Tue Midland station at Bedford has just left the hands of the
contractor. For some time it has been manifest that the growing
importance of Bedford as a centre of traffic would speedily neces-
gitate the enlargement of the station, and accordingly in the
autumn of last year the directors ordered the down platform to be
considerably lengthened, and the whole of the station to be rede-
corated. The contractors selected were the well-known firm of
Messes, T, and H. Eha'rinfton. of Derwent-street, Derby, and
under the management of Mr. Stratford, of Gloucester, the clerk
of the works, the covered I;Drﬁn“ of the station has been largely
{ncreased, and the whole building, including waiting-rooms, &e.,
has been finished off in a style worthy the firm engaged and
the increasingly important town of Bedford. It is worthy of
note that though during the four months in which the contract
has been in progress, the whole of the roofing and rooms have
been at one time or another under repair, the work has been so
ably conducted that the convenience of the travelling public has
not been in the slightest degree interrupted. The work was com-
pleted on Friday morning, and the station now presents a light
and most pleasing appearance.—Bedford Mercury.

Tue Maenclochog Railway was opened on Tuesday, the 19th
September. The line commences at the Clﬁndﬂrwen station of the
Great Western Railway, and s through a most interesting dis-
trict in Pembrokeshire. The length of line from its commence-
ment to Rosebush is about eight miles and five furlongs, and its
construction—which bas occupied nearly three years —has called
into exercise considerable engineering skill. The line of country
between 'rescelly and Clynderwen 18 very steep, and its ascent
over, in some instances, very treacherous und. The line was
chiefly designed for the conveyance of the slates and slabs obtained
at the quarries of Rosebush, the supply of which was restricted
because of the want of communication. The line of milway runs
directly to the quarries, and there is no doubt that their pro-
duce will now find its way in greatly increased quantities to
various parts of the kingdom. It is intended to run fast coaches
from Roscbush to Fishguard—a distance of nine miles— by which
passengers will be conveyed at very reasonable rates. Some of
the gradients of the line on account of the nature of the country
are heavy, but the line will be worked with engines of great

wer, and the carriages are provided with Heberlein brakes.

he line was constructed by Messrs. Jones and Jepson, of Neath,
who have devoted great attention to the work, the whole of which,
even to the most minute detail, has been well and carefully done.

OxE of the extensions of the North-Eastern Railway is the
branch now completiog which traverses Wensleydale from the
western terminus of the Bedale and Leyburn branch, and forms a
juncticn at Hawes with the branch diverging for that purpose from
the Settle and Carlisle line of the Midland.. The Wensleydale
orunch was commenced about the beginning of 1874, and its
estimated cost, accomplished and expectant, is £211,570. Avoiding
the little town of Leyburn by a long cutting through the limestone
rock between it and the river Yore, it crosses the main road up the
dale before reaching the ancient village of Wensley, from which the
dale derives its name, on nearer the foot of the natural
terrace called Leyburn Shawl by the lead mines and smelting mill
at Keld Heads—the first station on the branch nccommodating the
mining vill as well as the village of Wensley. It leaves the
grand hall of Bolton to the south ; after another limestone cutting,

s the ruins of Bolton Castle, the second station at Redmire
serving that \'illzu ns well as Bolton. Running south-west
towards Carperby, the third stationisclose to the beautiful, if broken,
waterfall at Aysgarth., Higher up the valley at Askrigg, is the
Inst station on the branch for that place and the ancient little
town of Bainbridge, and crossing the river Yore by an iron girder
bridge, it reaches junction station at Hawes. The country
traversed is not a rich oue, industrially considered. Lead mining
in it sdems to have passed its meridian, for the whole output of the
dale appears not to exceed five hundred tons, the chief mine being
that at Keld Heads; but it is ible that facilities of transport
may revive the industry. Wool-combing, flax-dressing, and other
allied trades carrigd on some years ago in the dale, seem to have
died out, except at Hawes; but the agricultural wealth of
Weniiurtfnln has of late years been greatly developed, and its herds
are notable. The district, also, is rich in natural advantages—in
beautiful scenery, in many magnificent views, and in romantic
historical associations., Thus, the new line will probably derive
more advan from the nger and cattle traffic than from
goods or min and whilst they will be probably a fair through
traffic between the eastern and western railway systems of the
North, of which it forms a connecting link, it is probable that one
of the chief sources of traflic will be that drawn to 1t by the desire to
see its natural beauties. The length of the line, it may be stated,
is close upon seventeen miles. The four stations are neat and
commodious ones, built of local greystone, and tolerably con-
veniently placed for a population not dense. The engineering
obstacles have not been very numerous. The bridges are, ns might
have been ex from the nature of the county, very numerous,
but not of a character to need specinl note, the chief being the one
crossing the river, to which reference has been made. Two of the
cuttings through limestone rock and boulder eclay are of some
extent, the first causing the excavation of some fifty thousand
yards of rock, and the second, 22ft, deep, extending for half a
mile, and demanding the excavation of between fifty and sixty
thousand 8. A long retaining wall has ulso been necessary
near Ay The contractors for the new line have been
Messrs. Gibbs and Son, and the engineers, Mr. Bevan and Mr.
Iiddell. The line ix single, but the bridges nnd other works have
been constructed to allow of after duplication, if necessary, The
opening of the line is anticipated this year,

NOTES AND MEMORANDA,

THE bath usnally employed for imparting the colour of fine gold
to jewellery and coins consisty chiefly of un alkaline nitrate and
common salt, to which is added some acid sulphate, like alum, or
ferric oxide, so that » dilute aqua regin is produced. R. Wagner
attempted to substitute dilute aqua regia, but without success,
He accomplished his object, however, by using a solution of one
gramme of bromine and twenty-five grammes calcic bromide—or
thirty grammes potassic bromide—in one litre of water, The
articles are left in the bath three to five minutes, then removed
and rinsed with clean water. Alloys of silver and gold are to be
rinsed with » solution of sodic hyposulphite,

Tue following details are given of the utilisation of raw liznite
in the blast furnaces in Styria:—In 1874 the furnaces of the Styrian
Eisenindustrie Company were daily producing 800 cwt, dark gray
Bossemer pig, from ores containing 46 to 50 per cent, iron, Per
ewt. of iroa the consumption of coke was 150 1b., and of limestone
01b., the temperature of blast about 400 deg. C'ent. The coke
burden was 30 ewt., carrying 40 to 42 cwb. ore. The furnace
possessed six tuyeres of Jin, dinmeter, and the pressure of blaat
was about 241b. In April, 1875, the manager hivd been able to
replace 50 per cent, of the coke iu* raw lignite, He considers as
essential to the suceess of this charge an increased pressure of blast,

an increased temperature of hot blast, and the ore being in pieces
and not in dust.

Tue fo'lowing extract from a Nevada newspaper appears in the
New York Army and Navy Journal : —** While in this (Virginia)
city Lieut, Wheeler ecalled on I, E. James, the well-known civil
and mining engineer. In the course of the conversation Lieut.
Wheeler referred to a certain section of Lower California in which
Mr. James made surveys in 1873 for a certain purpose, In making
these surveys, Mr, James mapped a large area of country., Lieut.
Wheeler had one of James' maps with him while in that region
this summer. On the map was marked a large lake—a lake one
hundred and fifty square miles in extent. All that Lieut. Wheeler
found of this lake was a small pond. The indieations are that in
one or two years this will have disappeared., The lake that is thus
rapidly becoming extinet is situated between Signal Mountain,
Cocopah range, and the Coast Range Mountains, Mr, James found
the lake vmg shallow about the shoves, it being not more than a
foot in depth one hundred feet from the shore, Mr. James filled
a canteen with water from the lake and brought it home with him.
He found it to be a saturated solution of salt, In drying up, the
waters of the lake have left a large deposit of salt,”

THE following note on the cause of discrepancies in the estima-
tion of silver in pig lead, by Dr. Paul Schweitzer, is interesting : —
I had occasion, he says, some years since, to determine the silver
in a Jot of bullion lead from one of the Western States, and took
two samples for this purpose from a kettle which contained about
10 tons of melted metal. The mean of the two assays indicated 8162
ounces of silver, inclusive of 0 36 ounces of gold, to the ton of
lead, while other parties who assayed it at the same time, but took
their samples from one or more slabs cut out of the middle of the
pigs, reported somewhat less, Thinking it not at all unlikely that
there might be a difference in the composition of the metal derived
from different parts of the pig, I cupelled seventeen sawples, each
weighing about fifteen grammes, and taken from a pig of about
eighty-tive pounds in weight, under as nearly uniform conditions
as [ could obtain, and found figures which clearly prove the exist
ence of such difference. The silver collects in larger quantity on
the outside than in the interior of the pig, in greater proportion on
the upper than on the lower side, and in fact more in all those
parts which solidify before the rest of the metal, which contains
them correspondingly less,

MoRge than nine-tenths in value of the exports in the year 1875
of the produce of the United Kingdom was shipped at twelve ports.
From London went merchandise of the value of £57,923,927 ; from
Liverpool, £79,460,771; from Hull, £23,273,231 ; from Grimsby,
£10,149,580 ; from Glasgow, £9,128,372; from Southampton,
ES,652,933 ; from Newcastle, £4,882 433 ; from Leith, £3 848 466 ;
from Cardaff, £2 837 747 ; from Harwich, £2 806,149 : from Hartle-
pool, £2,4584,645 ; from Folkestone, £2,253,6G78, These amounts
together exceed £207,000,000 of the £223 465,933, which is the
total value of the British and Irish produce exported in the year.
Liverpool takes the lead in its vast exports of cotton, linen, and
woollen goods, and the exports of coal materially raise the totals
at Newcastle and Cardiff. The twelve principal ports of entry for
imports of foreign and colonial merchandise are not exactly the
same as the chief ports of departure above named. The imports
into the port of London in 15875 reached the value of £135,102 452;
Liverpool, £105,095,188; Hull, £18,456,334; Folkestone, £11,822 742;
Southampton, £9,236,460; Glasgow, £8, 987,005 ; Leith, £8,084,081:
Bristol, £6,911,963 ; Newhaven, £6,143,741 ; Greenock, £5,869,997;
Dover, £5,400,042; Newcastle, £5,151,115. The sumstogether exceed
£326,000,000, and constitute nearly nine-tenths of the £373,939,577:
the total value of the imports of merchandise into the United
Kingdom in the year. That total was never before equalled inany
year, and the value of the exports of British produce in 1875 was
never exceeded or equalled, except in the three years next pre-
ceding 1875. The imports of the year comprised articles of the
value of £139,047,488, being in a raw state and to be used in manu-
facture ; articles partia manufactured, of the wvalue of
£28 068,206 ; articles wholly manufactured, of the wvalue of
£39.5562,176 ; articles of food, of the value of £162,274,950, or ten
millions more than in the preceding year; and other miscellancous
articles, £4,496,607.

SoMmEe valuable experiments have been made with petroleum oil
by Mr. H. B. Cornwall, who has read a paper upon this subject at
a recent meeting of the American Chemieal Society. A report of
this paper is given in the American Chemist for June last, From
these experiments the following conclusions may be drawn :—
1. The naphthas distilled were comparatively heavy, 59 deg, to
G4 deg. B., technically known as benzines. 2. The removal of

about 10 per cent. of these naphthas from an average unsafe oil

raised the flashing point 2°27 deg., and the burning point 16 deg, F,
for each

r cent. removed ; the addition of the same proportion
of naphtha of equal specific gravity lowered the flashing point in
very nearly the same ratio. 3. A paying amount of a light
naphtha, above 70 deg. B., could not be added to even a very high
de oil without making it conspicuously bad, while as much as

0 per cent. of a heavier naphtha—benzine—of 65 deg. B. could
be added to an oil of little above 100 deg. F, flashing test, and
make it no worse than much of the o1l now in the market.
4. When a small amount of naphtha of above 70 deg. B. is added
to a good oil the flashing point is lowered much more rapidly than
the burning point ; if the oil is of very high grade and the naphtha
moderately heavy, 65 deg. B., the burning point of the oil is
lowered almost as rapidly as the flashing point ; while the addition
of a naphtha of 65 deg. B. to a moderately good oil, flashing at
104 deg. F., lowers the flashing point 35 to 40 per cent. more
rapidly than the burning point. 5. The burning point is not a
reliable test of the safety of an oil, since oils, when spilled, will
ignite instantly on the approach of a flame, when heated a degree
or two above their flashing point, even although the burning point
is 10 deg. or 20 deg. F. higher. This fact has been so often shown
to be true, and especially in the earlier volumes of the American
Chemist, that it seems scarcely necessary to repeat it. 6. Experi-
ments show that an oil flashing at 86 deg. and burning at
107 deg. F., can be made to flash at 100 deg. F. by removing 6 or
7 per cent, by distillation, This corresponds nearly with the
estimate furnished to Mr, Cornwall by Mr. H. N, Rogers (Charles
Pratt and Co., refiners),that average petroleum riafding 75 per
cent. of 110 deg. F, ** fire test "wfmming test—oil, would pro-
bably yield 69 per cent. of 100 deg, ** flash " oil ; in other words,
8 per cent. the 100 deg. *‘fire test” oil would have to be
removed to make a 100 deg. “‘flash” oil. The average flashing
int of eight oils given in Dr, Chandler's report as burning at

10 deg. F. was 89 deg.

MISCELLANEA.

Tug death is announced of Mr. Thomas Baker, C.B,, late Chief
[nspector of Machinery at Chatham Dockyard. He died at his
residence, Lewisham High-road, New Cross, on Friday, in his sixty-
ainth year. Mr. Baker was made a Companion of the Bath in
L86Y, in recognition of his services, He was also a Knight of the
Legion of Honour, and of the 5th class of the Turkish order of the
Medjidie, He retired from the serviee in 1866,

Tue Brazilian ironclad Independenzis was to have been floated
out of dock at Woolwich on Saturday afternoon, but the tide did
not prove so favourable ns was expectsd, and the attempt was
deferred until the next spring tides. The ship has been in the
lockyard under repair for a year and nine months, and she is now
stuted to be troroughly sound, and none the worse for the #train
she nnderwent during her long detention on the launching ways at
Blnckwall,

~ Tur shareholders of the Eistern Telograph Company met on
Monday under the presidency of Mre, Pender, M.P., and, after a
long discussion, passed almost unanimously a resolution sanction-
ing a convontion with the French Government to lay a cable
between France and Algeria, and also a wire through France from
Marseilles to Havre, It is estimated that the new cable will cost
£100,000, and that the net traffic receipts will amount to £3000 a
year, equivalent to B per cent. upon the expenditure,

A TrIAL trip has been made over the new Australian line, the
Deniligan and Moama Railroad, at a speed of thirty miles per hour.
Mr., Green, C. E., of the Victorian Government Railways, who
recently inspected the line, came to the conclusion that sixty miles
per hour could be run over it with safety, The length of the line
in forty-five miles, and its cost thus far has been something under
£120,000, that amount including stations, officers’ dwellings, a
temporary bridge over the Murray, rolling stock, &c¢. Additional
rolling stock and some more station buildings are expected,

however, to carry the capital account to £135,000 before the close
of the first year's tiaffic.

Tue Lords of the Admiralty have granted a boon to the men
employed in toe royal dockyard and victualling departments which
has created the greatest satisfaction. Their lordships have ordered
that upon the death of any man employed in the naval establish-
ments after twenty years' service and upwards his full pay for the
whole time he may have been ill will be paid to his widow or
orphans, Should his death have.been the result of an acecident in
the service, and in case he received half-pay while incapacitated,
the remaining half of his pay will be paid to those entitled to
receive it. itharto the widow and orphans have received
nothing.

Tue Dublin papers report a serious burst in the Vartry pipe,
about a half a mile from Enniskerry. The pipe passes under tho
river which flows between Enniskerry and Bray, and the burst has
taken place right in the centre of the stream, a troublesome place
to get at by reason of the swollen condition of the river. tﬂ'ﬁ
stones were driven aside, and the water issued from the pipe

eat volumes, considerably aldding to the size of the stream. On

Vednesday the pipe was uncovered at both sides of the river, and
half the Enniskerry road was cut across. Great energy is Ed.:ﬂ
displayed to grapple with this, perhaps the most serious of
bursts which has yet happened to the pipe. The Enuniskerry river
18 the largest stream under which the Vartry pipe passes on its
way to Dublin from Roundwood. If heavy floods come, there is
reason to fear that Dublin will be short of water.

ACTIVE preparations ave now in progress for the construction of
tho Hudson river tunnel on the Jersey shore. The entrance to
the tunnel is located on Jersey-avenue, near Fifteenth-street, and
the excavation will be carried in a north-easterly direction, termi-
nating in Washington-square, New York. The tunnel will be two
miles in length, and it is calculated the cars will pass through it in
three minutes. The road bed will be 23ft. in width. The shaft at

| the foot of Fifteenth-strect, Jersey City, is 100ft. in circumference,

and the brick wall is 3ft. 4in. thick. The shaft has been sunk to
the depth of 20ft., and will be further excavated to the depth of

GZ2ft., when the excavation beneath the river will be commenced.
The machinery for the work is now in position, and the excavation
of the shaft is nearly completed. The eastern grade of the tunnel
is 2ft. in 100ft., descending from Jersey City, then amnd.i.:E
on the New York side 2ft. in 100ft. As soon as the shaft is su

to the raciuired depth, a few feet will be excavated in the tunnel
when an iron eylinder with hinged doors will be inserted so tha£
the labourers can proceed with the work. Compressed air will be
forced from the surface into the cavity. Very little blast will be
necessary, the first vein of rock being 1100ft. from the New York
side, and the rock is soft, The rla?t of earth over the masonry
will not be less in part than 35ft., so that no injury can occur
from the anchora 1:3 vessels, The cost of this stupendous enter-

prise will be 15,000,000 dols,, of which 10,000,000 dols. has been
already subseribed,

SAYS the Springfield, Mass., Republican : It is rather-remarkable
that the prize of 100,000 dols. offered by the State of New York
for the application of steam to canals, has utterly failed to bring
out a practicable device, while the Belgian cable-towing system,
which was specially exeluded from competition for the prize, is in
successful operation on the canal. The State awarded 50,000 dols. to
the Baxter system, but the company which undertook to introduce
that system has become bankrupt, and its effects have been sold
under the hammer. The failure was inevitable, from the fact that
it costs more to apply the system to a canal barge than it would to
build a new boat, thus doubling the first cost of the eraft. On
the other hand, the Belgian cable towing system has been in suc-
cessful operation between Middleport and Buffalo, forty-two miles,
for several weeks. Since the middle of June, two tow-boats have
towed 250 barges with their cargoes, averaging 200 tons of coal
each, against a strong current, without injury to the canal and
with satisfaction to the boatmen. On the 9th of July, seven
boats, with 1500 tons of coal, were towed against a three mile
current from Tonawanda to Duffalo at three times the speed of
double the usual animal power. One boat consumes a ton of coal
in twenty-four hours, and can be operated at an expense of 25 dols.
for that time. The charge to boatmen is the same as for horse-
power, but the speed is two or three times as great, Al er,
we do not zee why this system does not achieve all t can
be asked for in the application of steam to canals,

THE destruction of oil by lightning this year, says Stowell's
Petrolewm Keporter, has been rnmnrknivln. amounting to 242412
bbl.,, from January lst to July 3lst of this
from April to August; there were no fires
in January, February, or March, two in April, none in
May, four in June, and five in July, It isscarcely necessary to
inform our readers that the oil destroyed is in elosed-top iron tanks,
and the lightning striking these, explodes the gas that collects in
the space above the oil, scatters the oil, and sets it on fire, and in
this way often communicates to other tanks in the immediate
vicinity. The theory most commonly received in the oil regions of
the eause of such frequent lightning ** strikes " is that the gas,
which, it is well known, is continuously escaping from the oil in
these tanks, rises to some distance above the tanks, acts as a con-
ductor, attracts the lightning and the da is done, One pecn-

ear, or rather
rom this cause

| liar feature in the history of these nccidents is, so far as we have

been able to learn, no iron-top tank has been struck, but in eve
case wooden-top ones.. Special inquiries hiave been made on t
point, with the uniform result given, 8o far, attempts to protect

tanks with lightning rods have been failures ; at Dilks station o

| number of rods, supposed to be ample protection, were placed

about the tanks, but they were no protection against this summer's
bolts. It may be interesting to those not acquainted with the oil
business to state that in case of losses oceurring in this way all the
oil in the pipe line to which the tanks belong is assessed pro rate
for the loss ; that is, the law of * general average, so well known
in marine law, isapplied in this case,
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VERTICAL ENGINE

AND BOILER.

MESSRS, E. R. AND F. TURNER, ENGINEERS, II'SWIUH.

Ix theaccompanying engraving
we illustrate a very handsome
combined vertical engine and
boiler, constructed by Messrs,
E. R, and F, Turner, of Ipswich.
An engine almost precisely iden-
tical, and the first one made by
the firm, was shown at Birming-
ham last July, when we com-
mented upon it in favourable
terms.  ‘The engraving 18 practi-
cally fully explanatory, so that
little description is  requisite,
The dimensions of the engine are
about the same as those adopted
for portable engines of the same
nominal power, One of the
MmMaost Ilu'l',le"'..\'ur"l'.]'l.:,.' features about
the engine 18 the extremely neat
arrangement of the governor,
which is completely enclosed in
a polished cast iron ball, showu
0 section in our engraving.

All the proportions of the
engine have been carefully
studied, and the diagram will, as
a whole, repay inspection. It is
hardly necessary to add that
the finish of the machine is
everything that can be desired,
We believe we are correct in
stating that this 18 the first
vertical engine and boiler com.
bined made by Messrs. Turner
as a speciality, and the circum-
stance that so influential a firm
should adopt this system affords

‘1!r|'l:'”m'“i1 aa g

|

additional evidence as to its
growing popularity,
It 18 a remarkable fact n

mechanical engineering that very
few years have elapsed since
vertical engines and boilers com-
bined were regarded as the most
imperfect combination of ma-
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chinery in the market, whereas
at the present moment the sale == =
of such engines I8 enormous,
and ou the Continent they
appear to be specally appre-
ciated, No engines or boilers
liave received more attention of
late Years, and the CONSG&GUency
18 that in finish, safety, cconomy
of tuel, and modernte price, they
compare favourably with any
other form of steam maclinery,
while the wvertical system pos.
sesses above all others, the preat —
advantage that 1t occupies less
room than its nivals. The -
llrul't.r:tum' of thne consideration 1s
gradually forcing itself on the
ubtention of usera of
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power 1n  our anufacturing
districts. A4 much money 14 p AT '
sometimes  gpent 1 obtaining %';i (bl

land on which to put up engines
and boilers of the usual type as
would pay for the entire
machinery if the vertical system
were adopled., And we find
manufacturers driven to their
wit's end for power because X000 ¢
they think they lack room for s o
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another boiler, who have all the
time vacant corners in which a

vertical botler of 40 or 50 horse-

power could be placed without

the least difficulty. The efforts

of such firms os Messrs. Turner
will do much to dispel the pre-

judice which  has hitherto
existed against a system which
mend it.

has 80 muchh to recoms-

THE STRENGTH OF CAST IRON FITTING
BLOCKS.

Cast 1ron fitting blocks are used freely by hoiler makers
under the impression that such blocks while of smll diameter
compensate for the weakness cansed by the hole which the block
There 13, however,

BUES  OVer, to believe that this

el

umpression is erroneous, and Mr, Fletcher, of the Manchester
Steam Users” Association, deprecates the use of such blocks very
strongly.

In our impression for March 24th, 1876, we referred at con- |
siderable length to the experiments carried out by Mr. Fletcher
with a boiler specially constructed for experimental purposes by
Mr. Deeley, of Manchester, and we illustrated the boiler in
question. In all eleven bursting tests were applied up to last |
March in order to ascertain the weakest portions.

- =—e—

In the accompanying engraving we illusbiate from a photo
F;!':'ll:h the fracture of a casat wron quul]llxirt'c Or 1IH."III;.; block at
the base of a Gin. stean stop valve, The casting was very good
and sound. The pressure was 270 1b, on the square inch. The
plates of the 7ft. boiler shell were ; thick, double riveted,
and carried 342 1L, before giving way. It 18 evident from this
that the cast iron fitting piece did not compensate for the loss of
strength 1in the plate caused by cutting a 6in. hole in it. A
point worth notice in eutting holes in boiler shells has never
received the attention which 1t deserves, These holes wre very
frequently left rageed at the edge, and i closely examined, it
will be found that minute eracks radiate from them into the
plate. The weakening influence of such eracks, however small
and short, 18 well understood. In all cases the edges of holes in
bollers should be cut off clean and sharp, and the general use
of some modification of the rose cutter which would smooth off
holes up to Gin. in dinmeter would be a very good thing,

ADAMS' SAFETY VALVES,

AmONG all the various safety valves that have been produced
within recent years none perhaps has attained so much popu-
larity as that invented by Mr, Thomas Adams, of the works of the
Ant and the Bee, West Gorton, Manchester. Much of the favour
which the valve enjoys is due no doubt to the fact that Mr
MacFarlane Gray, of the Board of Trade, is always willing to
pass it when fitted to marine boilers. The consequence of this
adoption by the Board of Trade is that it has now been fitted to
the boilers of the Peninsular and Oriental Company's boats, The
Cunard, the Guion line, and the voyal Mail 'l'r+1|||';.'lm1|I have also
adopted it for almost all their steamers. Private firms have
followed suit, and, thanks to the favour of the Board of Trade
ofticials and the inherent excellence of the valve, it is probable
that in a little time all steamships carrying passengers will be
fitted with it.

We show the valve in its original form, Fig. 1, and its latest

form, Fig. 2. In Fig.1 A D is the seating bolted to the boiler; P is !

a species of ornamental hood secured by the pins on top; these
pins can be locked to prevent access to the valve; C' is a casing
inclosing C, a second casing in which is fixed the spring loading
the valve, which bears on the collar W,

Fia. 1.

_____ o ﬂ__‘ .'_'5._ -___—:E
MALF SECTIONAL PLAN THROUCH VALVE

The peculiarity of the valve consists in the grooved geat V

made in the valve, anl the effect of this is that the area of the

valve is practically angmented at the moment the valve lifts
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The vesult s that the valve will blow off to its maximum capa-
city with an increase of but 21b. or 3 1b, pressure in the boiler,
and will close dead tight the moment the pressure falls a couple
of pounds below that to which the valve is loaded,
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Thae above illustration is taken from a photograph of a new class of
engines for the Indian States Railways, of which twenty have been built

by the Vulcan Foundry Company, Limited, Newton-le-Willows,
Lancashire,
The principal dimensions of these engines are as follows, viz. :(—Gauge

of railway, 3ft. 3lin., or what is generally known under the designation
of metre gauge ; diameter of cylinders, 114io. by 17in. stroke ; wheel
base of engines, 11ft. 3in. ; ditto of tender, 7ft. 6in.; extreme wheel
base, 25ft. 4in. ; diameter of boiler, inside, 3ft. 1{in. ; length of boiler,
7ft. 10in. ; length of fire-box, inside, at top, 3ft. 2]in. ; breadth of ditto,
at top, 2ft. 5}in.; number of tubes, 11€ ; outside diameter of ditto,
18in. ; length, 8ft. 3}in. ; superficial area of tubes, 3985 square feet ;
superficial area of fire-box; equal to 45°7) square feet, or a total heating
surface of 44425 square feet ; area of fire-grate, 60 square feet; dis-
tance between frames, 2ft. 9}in. ; diameter of leading and dnving
wheels, 3ft.; diameter of trailing and tender wheels, 2ft. 1Jin.; capacity
of tender tank, 800 gallons ; fuel space, equal to 64 cubic feet,

The principal points of interest in connection with the specified details
are as follows :—All the valves throughout, and cocks are fitted with
stuffing boxes and glands for ordinary packing ; the axle boxes are of cast
iron in two parts, the gun-metal bearing being a circular flanged bush.

The boiler is supplied by two injectors, Friedmann’s patent, No. 6
size. :

The cylinders were tested by hydraulic pressure to 250 lb. per square
inch : the tender tanks to 3 lb. per square inch ; the boiler tests,
hydraulic 200 Ib., and steam to 1401b.

The awning cab has been made as commodious and airy as possible,
and on either side is a duor, the upper part of which is glazed with
thick plate glass.

With the view of facilitating the replacement of details, the principle
of duplicates has been carried out to the fullest extent,even the cylinders
are so arranged that they are adapted for either right or left hand-side.

Illlﬂﬂt

I T

These engines, which we understand are intended for British Burmah,
are designed in accordance with specification supplied by Mr. A. M.
Rendel, C.E., of 8, Great Georgestreet, Westminster, consulting
engineer to the Indian State Railways.

—

LETTERS TO THE EDITOR.
( We do not hold ourselves responsible for the opinions of owr correspsndents.)

AND THE ECONOMICAL LIMIT TO EXPANSION IN

STEAM CYLINDERS.

Sir,—I shall be glad to make a few more remarks on this subject,
and briefly to reply to the more pertinent suggestions of your correspon-
dents. As the point in question has been somewhat lost sight of in the
discussion, it is necessary here torepeat it. As by all engines the quantity
of steam consumed is much in excess of that theoretically required, may
not this loss be due, in part at least, to the refrigeration a‘tendant upon
expansion, when the range is large; and may not this refrigeration be
similar qualitatively, but not quantitatively, than with air under similar
ranges n} expansion ? Air under expansion loses heat per unit of velume
to a greater extent than is represented by the ratio of expansion. May
not this obtain with steam, more or less? though theory, based upon present
knowledge of the action of steam under expansion, shows that the loss
of heat per unit of volume is very nearly expressed by the ratio of expan-
gion. It is impossible to say whether this excess of refrigeration does or
does not take place with steam ; but as there is a large loss of steam
unaccounted for, there seems. in the absence of proof to the contrary,
some reason to consider it probable that it does.

Referring now to what I have advanced in former letters, and
first as to terminal pressure. It is evident that this cannot be as

as great as %, P being initial pressure and R the range of expansion,

because this daes not take into consideration the difference in the total
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heat of the steam at the higher and lower pressures, nor the difference in
the relative specific volumes at the respective pressures. Th se conditions
may be taken into account either by the total heat and weight per unit of
volume or by the specific volumes at the respective pressures,or by all
these: but the latter alone will be sufficient, though rather less accurate,
If 3 = specific volume of steam at initial pressure, s = specific volume
of steam at terminal pressure, and R = range of expansion, then
R S =35 Thus, with steam at 751b. absolute expanded four times S R
=353 x 4 = 1412 = & the specific volume at the terminal pressure, or a
little over 17 lb., while by the ordinary method of calculation it would
be 18 751b. There is considerable variation in the tables of the properties
of saturated steam. I have four by me of recent date, three of which give

different values under the different heads for any one pressure, but I will |

use that in the ** Encyclopadia Britannica” as being a mean of all. Refer-
ring now to the maximum economical range of expansion. (1) It will be
conceded that the range of expansion must rot be greater than that which
will increase the initial volume to that corresponding to steam of the
lowest admissible terminal pressure. (2) That the range of expansion
must not be greater than that which will reduce the total heat per unit
of volume to that of steam at the lowest effective pressure. (3) The
admissible range of expansion is therefore much larger for mndeashlg
than for non-condensing engines, as the increment of specific volume an
the decrement of total heat are relatively greater per pound of reduction
in pressure, at E!'Essums below the atmosphere, than they are per pound
reduction at higher pressures. _

Taking now the case of the non-condensing engine. The lowest prac-
ticable terminal pressure will be determined by that necessary to overcome
frictim of all kinds and back pressure; it will vary with the size and
other conditions of the engines. But we may assume it to be as low as
3 1b. above the atmosphere, or 18 lb. absolute. The proposed initial
pressure is, say, 79 lb. The maximum economic range of expansion practi-
cable then is thit which will inerease the initial volame to such a volume
at the lower pressure as is due to that pressure, and that can be supported
at that pressure by the heat in the initial volume. If then H = total

heat of steam at higher pressure, 4 = total heat of steam at lower pres- 965, 11'6, anl 8 per cent.
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sure, W = weight of one volume — 1 cubic foot—at higher pressure,

w = weight of one volume — 1 cubic foot — at lower pressure,
S = specific volume at higher pressure, s = specific volume at
lower pressure, R = maximum economic range of expansion, then
_—._Ij_w or H; Taking the above limits for initial and terminal pres-

3 (] {
sures, we have H = 12072, A =1181'2, W = 01759, w = 070459,

S = 353 and & = 1357, and
_ 12072 x 1759 _ 3018 or 1207°2 X 1357 _ 340
11812 x 0459 11812 x 353

If now we take an initial pressure common in locomotives, viz., say
120 1b., the terminal pressure being as before, we shall have B = 6192,
Thus for the highest pressure in common use in mills, &ec., the test
economic range of expansion is much less than a four-fold one, while with
such high pressures as are carried by the locomotive the limit is reached
when steam is expanded ahout six times. The above ranges would, by
the usual method of ealculation, be respectively 4°17 and 666, showing a
difference of from 6} to 8 per cent when the above quantities are taken
into consideration.

Turning now to the condensing engine, here the terminal pressure
giving in practic2 the best results is about 10 lb. Proceeding as before, and
taking the initial pressure at 75 1b., we have in this case R = 6°84; or for
condensing engines using a pressure much higher than is yet in use at
sea, a maximum economic range of rather more than 6. Even if the
loss due to imperfeet vacuum and friction be put at only 8 lb., the
maximum range cannot be more than 848, But if we put the initial
pressure at 49 |b. absolute, as in common use in the navy, and taking
the lowest practicable terminal pressure as before at 8 1b., R then equals
52, or about a five fold expansion is the maximum economic for
such high pressures as are at present most common at sea. With the
ordinary method of calculation these ranges for condensing engines
would be respectively 75, 9375, and 5°62, or ranges too high by
Without going further into this wvery
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long question, it may be remarked that ranges of expansion
very little larger than those here referred to (83725 for instance)
give an approach to a terminal ternperature very little in excess of
the temperature that might be obtained by condensing in the steam
cylinder, as was done prior to the days of separite condensers.
But the fact is that in practice, whatever the range of expansion
used, the terminal pressure in the cylinder wiil be about the same,
or somewhere between 7 1b. and 10 1b.  Now except by admitting
that a very much larger « lunntitﬁ of stewm enters the eylinder during
admission than is represented by the capacity of the eylinder up
to the point of cut off, this fact is impossible of explanation.
The new steam enters the cylinder, which is at a temperature
at least as low as that of the steam at the termination of the pre-
vious stroke, and until the eylinder and piston are heated up to the
temperature of the new steam, steam is condensed, and ns the
tempernture of the water so formed is nearly that of the new steam
by the time cut off is effected, suflicient of it is re-evaporated as the
pressure falls during expansion, to give rise to the steam which pre-
sents itself at the termination of the stroke at a pressure otherwise
wholly without explanation, The quantity of steam thus condensed
at the commencement of the stroke will be greater or less as the
of expansion is so, and will be self-correcting until the amount
of heat supplied by excess of steam is equal to the heat lost by
refrigoration due to expansion. As steam is not and never can be
used in non-conducting cylinders, there is a point beyond which the
gain attending the application of its expansive force 1s counter-
acted by the loss of heat necessary to restore the cylinder to the
temperature of the initial steam after it has been reduced in the
ious stroke to that of the terminal steam. In what precedes 1
g:‘v& given the maximum range of expansion between two pressures
that could be used with a non-conducting cylinder, but it remains
yet to be ascertained what is the maximum economic range con-
sidered with reference to fall of temperature in a cylinder of
ordinary material, or to what extent this liomt wrl_l rml.ucg 'fh.“t
of the range of expansion as previously given. With an initial
of 75 1b. and a terminal pressure of 101b,, the new steam
 at each stroke enters a cylinder 114 deg. below its own temperature,
even if it is assumed that the condenser has no cooling effeet on the
cylinder, so that it is o question whether the loss of the steam
required to restore this 114 deg. to the cylinder does not greatly
nl.l.hifj' the gain supposed to attend such muges of expansion.
The experiments with the machinery of the U.S. steamship Galla-
tin prove that it does, for, taking one illustration from many, 1t
was found that with a boiler pressure of 861b., and a ratio of ex-
pansion of 7°78, the consnmption of steam was 25°03 Ib., while with
oven a less boiler pressure, viz. 7875 1b., and the range of expansion
reduced to 4°46, the consumption of steam was reduced to 2435 1b,
Thus the gain which should attend the use of the higher pressure
steam was more than nullified by the large range of ex ion
adopted. The relation between gain by expansion and loss by
refrigeration which attends it, requires experiment to determine ;
it cannol be caleulated, because tlhe distance of the isothermal
couche from the cylinder and piston surfaces cannot be estimated
except by rude approximations, _

A few words now in reply to the correspondence since my last
letter, and first with reference to that of Mr., Longridge. There
are only one or two points, besides those already touched upon
in the foregoing, that call for any remark : First, with reference to
the water mechanically suspended in and earvied by the steam to
the engine ; this is a point of much importance, and undoubtedly
the loss from this cause is often very considerable. But although
M. E. Cornut, chief engineer of the association referred to by Mr,
Longridge, found, in the experiments (uoted, that the loss under
this head wos as much as 12°1 per cent,, it has been found in some
instances by Hirn to be very much less, and by I'rofessor Thurston
ns low as 4 per cent. This carriage of water by steam may be
looked upon a8 a mild form of priming, and probably will be greater
with any one boiler ns the quantity of steam drawn from it 1s
greater, and will be greatest in boilers too small for their work, or
which have limited wteam spaces,  With reference to loss by clear-
ance spaces, when this has been fully allowed for, the waste by
the engine has not been very much reduced, and as a ratio of
expansion of 10 is very uncommon, clearance spice nmounting
to as much as 1 per cent. of the cap.city seldom entails a loss of
10 per ceat. ]}ad‘}' designed nor worn-out cngines, or engines out
of repair, are not being here at all considered ; and as properly
designed and well-made pistous may be, and often are, almost per-
fectly steam-tight, the loss by pistons not so made, or by badly
bored eylinders must not be considered.

With reference to Mr, Northeott's letter, a reader might beled to
imagine that the subject of steam engine economy was a thoroughly
gettled one, and indeed, that the requirements of theory were con-
tinually realised in pructice, No indicator diagram affords a true
measure of the steam supplied by the boiler to the engine from
which the eard is taken ; it only in reality gives us the pressure
and its fluctuations throughout a stroke, from which may be
deduced, though not with exactness, several other quantities,
The diagram will show how much steam, if any, has been produced
by re-evaporation, but it tells nothing as to the quantity of steam

at has really been admitted up to the point of cut.off, and,

therefore, nnti;iug a8 to the quantity not re-evaporated of that
which was condensed at the commencement of the stroke in heat-
ing up the eylinder and piston, &c. In the paragraph marked (1)
Mr, Northcott says, ** that whatever the ratio of expansion , . . .
the quantity of steam used may be practically identical with the
caleulated quantity.” Although the two quauntitics may be practi-
cally identical, they never are, and with reference to ** the expan-
sion curve,” it must be remembered that it is only obtained by the
consumption of a quantity of steam much in excess of, and ** not
identical with the caleu'ated quantity.” When taken in connection
with the words, ‘‘ whatever the ratio of expansion,” this state-
ment is less admissible, for, generally speaking, the higher the
ratio of expansion the greater is the difference between the
quantities actually and theoretically required ; and in Lis ealeula-
tion at the latter purt of his letter, Mr. Northeott has put (with
75 1b. steam and a four-fold expansion) the Iatter quantity as
15°17 Ib., while he further states that he should expect an un-
jacketed engine to use 241b., so that he expects a difference of 51
per cent. between practice and his own calculation, In (3) it is
stated that *‘ a final pressure less than that given by Boyle's law is
seldom met with in practice ;" this is true for reasons herein
already given. It is suggested too that I have *“Jost sight of the
fact that heat abstracted by the metal of the eylinder from the
entering steam . . . . is wholly returned to the steam during
ex ion and exhaust.” As I have in both my previous letters
ﬂlﬂa:l:lnt the quantity of heat in the cylinder is only the same at
the end of the stroke as at the point of cut-off, it seems difficult
to understand that the fact has been *‘lost sight of.” The
remainder of this paragraph is simply in confirmation of what I
have expressed, except that, as though for the purpose of bearing
out the suggestion as to the insutiiciency of my figurcs, the steam
consumed in the performance of work is andded to that theoretically
required per capacity of eylinder, making the latter appear much
greater, because [ have separated the two quantities in the usual
manner, afterwards crediting the engine with both, thus placing
the several items so that they may be read off at a glance (col. 3,
ExGINEER June 30, p. 483),

In reply to Mr. West, I have only to repeat that, according to

experiment and the formula in common use, viz. :

Log. Ta= (log. R X “408) 4 log. T},
R being the ratio of expansion or compression { or il ), four
2

volumes of air at G0 deg, compressed into one volume will have a
final tem of 456 deg., and if the pressure at this tempera-
ture and volume be 103 1b. per square inch, and the one volume be
allowed to re-expand to atmospheric pressure, the temperature
will fall again to 60 deg., or through a range of 396 deg. What
Mr, West means when he :_:Hl that one volume of air at a pressure

of 1051b, per square inch will not expaud at all, can only be known

to himself. I have omitted ““the condition that the temperature
must remain unaltered,” because, under the conditions, the tem-
rature changes, and as the volume of air wis increased fourfold,
must neglect to observe the condition that the ** volume must be
kept constant.” _ i .
must remark, however, that further discussion on the rﬂ'tg.tmnn
of P, T, and V of air will not help to arrive at an explanation of
the difference between the actual consumption of steam by engines
and their calculated requirements, It has only been alluded to as
an illustration of what may take place in the cylinder of a steam
engine, though in o less degree than with air expanding through
similar ranges. W. Worpy BEAUMONT,
Westminster, Oct, Tth,

A NEW FORM OF AIR PUMP. _

Sin,—Reading Mr. Brownlee's description of ]1il qxperunnﬂts
with water flowing through a nozzle with a diverging outlet,
reported in THE ENGINEER of 9th June and 16th June last, a useful
application of the principle involved has
ocerred to me in obtaining a vacuum -
up to 20 6Gin. of mercury for assisting
filtration, for pneumatic experiments,
and other kindred purposes in the
laboratory or lecture room, In Mr.
Brownlee's experiments he used o metal
tube contracted near the middle of its
length, at which point a small tube
communicating with a vacuum gauge ¢
entered it, and water at various pressures
was forced through the contracted tube.
With the results detailed in this paper,
one of which was that when water of a
pressure due to a head of G°5ft. flowed
through it, a vacuum of 29'Gin. of mer-
cury was shown to exist at the point
of entry of the vacuum tube, The
requisite head of water is therefore
always attainable from the tank supply-
ing any laboratory, and the air pump
is easily copstructed from glass tubing
in the following manner :—A piece of

lass quill tubing about Bin. long is
ﬁmwn out until its internal diameter is
about Ain., and cut through at its
narrowest part. A wide tube about
4in. long is taken and corks fitted to
each end, and the two nozzles formed
on the quill tubing through the §
corks annll brought close together oppo-
site to each other in the larger tube; a
second piece of quill tubing s passed
through one of the corks to bring the
air from the apparatus to be exhausved.
One tube is then connected with a water
tap, when the water rushes through the —
first nozzle into the second, which is so adjusted as to prevent any
splashing ; the corks are then scaled over and made air-tight. This
application mn{ not be new, but I am at present aware of air
being pumped by water on the principle of the Sprengel pump, in
which the column of water below the point of entry of the air that
produces the vacuum, and not the fast moving water in the

diverging nozzle. J. M. SEABROKE,
Rugby, October Znd.

THE THUNDERER.

SIR,— Now that the jury have given their verdict on the explo-
gion of the boiler on board the Thunderer, I hope you will give me
space to make a few remarks on the adjourned inquest commenced
on August 21st. Since I arrived here I have read and studied the
evidence, and been amused if not instructed. First Mr. Weeks had
in his log ** fires lighted 1015 a.m,, steam up to 15 1b. 10.50 a. m,”—
sharp work—then at 11 a.m. Mr. Harding opened the Gin. stop
valve on one of the boilers to work the capstan engine, for the fire
was just lighted in the suxiliary boiler ; the auchor was up about
twelve o'clock, and Mr. Weeks, nor any one else, tells us when
the steam was up in the auxiliary boiler, but orders were
given before the ship went on the measured mile that the auxiliary
valve on the main boiler was to be shut to keep the whole of the
steam from the main boilers for the main engines; the auxiliary
engines were to be worked off the auxiliary boiler, I believe the
person that got this order shut the main stop valve on the boiler
that exploded, instead of the Gin. stop valve on the opposite boiler.
Secondly, Wells tells us the steam gauge did not act at all, never
moved from the time the fires were lighted ; did not indicate any-
thing when the others showed 5 1b. I have seen no evidence that
it went round, but that it never started or moved at all until the
glass was broken, Again, at 1.4 p.m. he tells us the engines were
making forty revolutions per minute ; the smoke box and fire doors
shut, and nﬁ the stokers doing their duty, i.e., forcing their fires
with best Welsh coal ; if so the stop valve must have been shut
after one o’clock, or the boiler would have burst before 1,13 p.m,
Further, Wells tell us there was no unnecessary stoker on wateh,
Ocean steamers about the same horse-power and number of
furnaces as the Thunderer, in the engime department muster
from fifty to fifty-five, engineers included. Now a full erew for
the Thunderer should not exceed sixty for the three watches, ¢ e
eight firemen to each watch, and six coal trimmers, two oilers an
three engiveers, one for the stokeholes, and one for esch pair of
engines, total 19 x 3 = 57 4 1 store keeper, one deck engineer or
brakeman, and the chief engineer makes sixty men, and more men
are 80 many unnecessarily exposed in case of accident. If the
Thunderer's engines and boiler were in an ocean steamer running
360 miles a day, burning over 100 tons of Welsh coal per diem,
more mwen would not add to the safety or speed of the ship,
Next comes My, Bramwell’s report. Now why should he lecture to
the sixteen tradesmen of Gosport about how the boiler and engines
were made, when the scientific jury had all agreed that the con-
struction of the engines and boiler had nothing to do with the
matter, except the safety valves were sct fast, which caused all the
mischief ? Why not tell them that at once instead of cramming
them with such information as, ** Inits-- the boiler—hinder end is
placed what is called the combustion, &e.” ** The fires being made
upon the fire-bars!” What has that to do with the safety
valves sticking Y He also tells them screws or ** screwed stays are
round.” Then remembering he is speaking to some men who
are tailors and drapers, he tells them the weights were
threaded on the wvalve spindles, &e.; and summing up says, the
boiler hurst *‘ because there was a e excess of pressure in the
boiler immediately preceding the explosion.” hy not make it
simple, and say the boiler burst because there was too much pressure
inside at the time? He tells them one of the valves did not blow
off at GO Ib, pressure although twice tried, but when the cap was
taken off nnzl the end of the valve spindle shaken the valve rose
freely. Now common sense ought to have whispered, make all
your safety valves so that the spindles can be shaken when getting
up steam, and the valves lifted and turned around in their seats.

ou are no doubt aware that had the Thunderer been a merchant
ship the Board of Trade would not have passed the boilers to carry
more than 20 b, pressure, He tells them that there was no risk if
the safety valves had been free. I don’t say that there would be
an explosion, but there would be a danger of straining the boiler,
wl;i;i: straining, if often repeated, might eventu cause a
rupture,

A celebrated English boiler engineer, on a visit to America, took a

e on board a river steamer that had a eylindrical high-pressure
iler canging 80 1Ib. steam; he locked at the steam gauge, the dia-
meter of the boiler, thickness of the plates, &c., and found that our
Board of Trade would not pass the boiler when new for more than
601b, Fearing an explosion, he walked forward to the stem of the
ship; looking up at one of the heams overhead he saw cut deep in
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the wood, ** In God we trust,” This would be appropriate in the
stoke-holds of our war ships. 4 n _

Further, Mr. Bramwell goes on: ‘“Dut this is the Irnctme-—eu_ing
the safety valves when the ship is stopped suddenly—all boiler
safety vaives should be designed so that with everything closed
hut the safety valves the maximum amount of steam may be gene-
If they should be made so, why arve they
not? Or will the small valve remedy the evils? He could not
tell when the stop valve was closed, but he might have ascertained
within a few minutes according to the evidemce. I am surprised
that it was a novelty to all who witnessed the experiments that
safety valves should stick, when no sea-going engineer of any
experience trusts to the safety valves, but eases them every timo
he slows or stops the engines if the pressure rises to the point they
are loanded to, Why lLave so many engineers in the merchant
service experimented and improved safety valves? Decause they
had proof that the old style was defective, It was stated that the
safety valves had not been out of their place for three years. Why
o0, when Circular No. 39 says, ** prior to all trials, &e., each safety
valve is to be taken out by the chief engineer of the dockyard,
&e.” T have tried to find out if there is such a thing as a boiler
surveyor in our navy. If the chief engineer of the dockyard is
not the man for the new work, and the engineer afloat for the
old, who is responsible? Next comes Mr. Phillips and his
contraction theory. Now it is of no importance whether
the valves expanded or the seats contracted ; for either complaint
there is but one remedy, i.e., make the valve smaller, 1 have seen
new valves jam when ﬂeated, not because the seats crept in, but
by the difference of expansion, the seating becoming slightly oval
while heated, I will not dispute either theory, as we never med-
sure less than g in marine engineering practice. Iam afraid I have
reached the limit of a letter; if you will allow me space another
time I will give you an account of a ** common visitor's ~ inspection
of the Thunderer's boiler, also a supplement to the six recommenda-
tions of the jury. I see you advocate making experiments on
screwed stayed surfaces at the expense of the Government. The
American Government made extensive experiments on this and
boiler engineering in general at Sandy Hook and I believe else-
where, Well I examined a new set of boilers last month made for
one of their war ships from drawings sent from Washington four
and a-half months ago; they are four 4-furnaced boilers like the
Thunderer's, but with dry bottoms, and no screwed stays used,
rivet bolts instead, with a ferule between the !utea. Thus the
have by experience and experiments found this style safer an
better. W. G.

Liverpool, Oct. 10th.

LEAD MINING,

Sm,—In the midst of the freEnnt variations in price to which
other minerals are subject, lead alone continues in steady demand,
and the price of it, though subject to some slight fluctuations, is
always remunerative; therefore lead mining ought, if properly
conducted, to present n most favourable field for the investment
of capital. _

The principal lnml-ham-ing districts of England are Wales,

Cnmwnfl. and the North of England, and the Isle of Man, the two
former being mostly in the killas or clay-slate formation, and tho
latter in limestone, Of these Wales probably is the oldest, n

there are very strong evidences of minerals being sought for even
before the Roman era, The latter have left undoubted traces of

their mining enterprise in the counties of Carnarvon, Ilint,

Montgomery, and Cardigan.,

In less remote times we have trustworthy records of immense
fortunes amassed by the prosecution of mining in these counties,
even when all the requisite appliances were of the crudest descrip-
tion, and when it was impossible to go to any great depth, because
of the water. :

In the year 1563 letters patent were granted to Daniel
Haughselter and Thomas Thurland, ting them all * mincy
royal” in Wales, and parts of England. In 1567 a corporation
was formed under the auspices of lords Leicester, Pembroke, ;md
Hnuntjuy, and called “The Society for Working the Mines
Royal.” " This company opened up many mines, but finally leased
them to Sir Hugh Myddleton, who, by judicious management,
soon reaped enormous profit; from one mine alone, called
“ Cwmsymlog,” he obtained a clear yearly profit of £25,000 for
many yeuwrs. Subsequently an Act was passed destroying the
monopoly by vesting all minerals in the proprietors of the soil.

In later years the Van mine has gained a well-earned celebrity,
yielding from £8000 to £9000 per month in mineral, and a net
annual profit of from £40,000 to £50,000, and yet showing no sign
of failing. The success of this mine has led to the establishment
of many others in the vicinity, but so far nore have been so
guccessful. Many never had any chance from the first.

In hilly countries like Waleslodes can easily be found eropping out
at surface, and prospective mining is rendered easy and inexpensive
by driving adit levels, either to cross cut the lode or on the course
n? it ; but, as a rule, it is not until the lodes have been worked
below the settled ground or valleys that a really permanently pro-
ductive mine can be expected, At the same time, when agood course
of ore has once been properly laid open the money comes back very,
fast,

It is to be regretted that many of the persons engaged in mining
matters, either as agents or brokers, are not only reckless but un-
trustworthy, and ready to foist any scheme on the public. One of
the sources of disappointment arises from the system of getting
hold of old and worked-out mines, or mines which were failures. .
These are re-christened, astonishing reports are published, and’
extraordinary courses of ore are stated to have been left standing
in the — fathom level. At the present moment there are mines
being worked in Wales which nothing but a miracle could make pro-
ductive, which are forced on the public by advertisements and
circulars, and which under different names have been during the
lnst ten years or so floated, liquidated, and re-wamed half a
dozen times, and are as hopefully as ever reported week after week
in the mioing papers.

There are again a class of men who make a living by buying up
the machinery of a “*scat ball”—i.e, ruined mine—for a mere
song, nnd, having geveral mining captaions in their pay (or worse,
in their debt), the most flourishing of reports can be manufactured
at a moment's notice, frequently without se ing the mine at all.
It were better for the public to venture their money in an entirely
new place than have anything to do with such concerns. Another
very common bait is to flourish the name of some really successful
mine which is more or less in the vicinity, Now, nothing is so
capricious as the metalliferous deposits, and Nature seems very
chary of putting more than one egg in a basket, and it is very rare
that two great mines are found (in Wales, at least) adjoining each
other, and this is where the investing public are led astray and
risk their money in mining ventures whose only claim is that they
are situate east, west, north, or south of the "' Great So and So
Mine.” At the same time, it is not to be denied that mineral lodes
do continue their course, and can be traced for miles, but they are
not continuously productive—in fact, productiveness is the excep-
tion, and most frequently due to some interruptions in the lode,
such as other lodes or joints crossing, or change in the stratum of
the ground ; and practical miners will prefer a mine situated on a
parallel lode to a great mine, to mines on the course of the same
lode. At the present price of lead, which is rather under an
average, and with a fairly productive mine and good machinery,
half of the total produce ought to be clear profit, and it is few
industries or speculations can promise a return like this. At the
same time, taking into consideration the great uncertainty of
mining, no mine ought to be valued at more than ten years' pur-
chase of the net profits plus the value of the machinery, but in
many cases ten years' purchase of the probalble profits if successful
is asked and obtained. Lead mining, if judiciously and honestly
m;nﬂi:ctudf is Tadnuhtodly % most mﬂnﬂd mn.';t mmunar:itga
0 mi ventures, Mining must always be a specula
bnt.hkinsfntomddmthnthnmaﬂmuntnlupihlmqnhv&
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to develope a good mine, the demand for the mineral, when
found, at a remunerative price that there is always the chance
of a great success, by which the original capital will be returned
over and over again in a few years, whilst the chances of total loss
can be reduced to a minimum, lead mining may be considered a
fair and promising field for the investment of capital, and one
which, now that so many other sources have failed, is likely ere
lnlg :n :tl;lgnga the attention of the public, S. H.
ct. 4th.

STICKING OF BAFETY VALVES,

SIR,—A number of theories have been started to account for the
sticking of dead weight safety valves to their seats, all of which
are considered to be more or less unsatisfactory. I should therefore
be glad if you will permit me the use of your columns to draw
attention to one other theory, particularly as it appears to me
to have been up to the present time entirely overlooked.

In investigating this subject, inquiry has been mainly, if
not entirely, directed to a consideration of the condition and
action of dead weight safety valves whilst subject to the varia-
tions of heat and pressure existing in boilers when in full work.
Such inquiry has doubtless brought out more distinctly a number
of weak points, and suggested several improvements, but it has
not shown conclusively why such valves stick, or what should be
done in future to prevent them sticking. I am, however, of
opinion that the true solution of the problem will be found by an
investigation of the condition and action of such valves when the
boilers are not in full use, or when they are out of use altogether.

As an illustration of my meaning I will take the valves of the
exploded boiler of the Thunderer, which were of the disc class,
guided h}r feathers on their under sides. and loaded with dead
weights of some seven hundred pounds each, Now it is perfectly
clear that when a boiler is cold and there is no pressure of steam
within it to act on the under sides of the valves, the whole of
these weights must be resisted entirely by the seatings of such
valves, and it rec!luirea but a glance at them to show most clearly
how little adapted their narrow and delicate surfaces are to resist
such immense weights without receiving injury. The grinding and
pounding effect of such masses upon these seatings, when a vessel
18 under sail only in a heavy sea, or rolling about in harbour with
fires banked up or out altogether, must be something very consider-
able, as it must also be even in the case of a vessel under steam
when Elunging about in a heavy storm. Need it be wondered then
that these delicate valve seatings are found to *‘ creep,” ** distort,”
““ grip the feathers of the valves,” andso on. It seems to me quite
reasonable that the soft metal of which they are composed should
become compressed and burnished till it moves inwards, the
direction in which it ecan move most easily, so as in time to diminish
sensibly the diameter of the opening, and make it possible for the
valve within it to stick,

That such sticking is not of constant occurrence is due mainly
to the large amount of freedom generally given to the feather guides,
and so long as the valves are not interfered with, to the fact that
the same forces which operate to press the inner surfaces of the
seatings in upon the feathers soas to grip them, at the same time
drive the feathers against such inner surfuces with sufficient force
to bed them in them, and so destroy the grip that would otherwise
be set up. When sticking does, however, occur, it arises probably
from one of two causes—-either]the sideway motion of the valve
has not been sufticiently powerful to counteract the creeping inward
motion of the seating, and so destroy the grip, or the valve has
freed itself from such grip, but has been in some way or other turned
round in its seating so as to bring the feathers into some new
position where they have not previously freed or loosened them-
selves, and where they must necessarily be gripped,

How well this theory applies to the case of the valves of the
Thunderer is at once seen, when it is considered that for some
three years her boilers had been out of use, and that during that
long period her too tightly fitted safety valves, with their loads of
seven hundred pounds each, swaying backwards and forwards with
every motion of tho vessel, had been slowly but surely burnishin
or grinding against the delicate edges of their seatings, till at las
they either seized fast together, or a grip came upon the feathers
from which they could not free themselves, and sticking became
n certainty, W. PaYTON.

Brook Green, October 10th.

PRELIMINARY EXAMINATION OF PATENTS.

SIR,-~The objection to preliminary examination that I now
intend to notice is one of paramount importance ; indeed, I think
it is enough in itself tocondemn the system contained in the Lord
Chancellor’s late bills. I refer to the delay that would inevitably
be caused to valuable patents for the sake of inquiring into those
applications for patents which would eventually be voluntarily
abandoned. In other words, the consideration of the valuable
would be postponed to that of the unnecessary, In illustration of
this inherent objection I will refer to the figures contained in the
Report of the Commissioners of Patents for Invention for last year
presented to Parliament. The number of applications for letters
patent was 4561, and the number of patents eventually com-
pleted and in force was only 3049, thereby showing that 1512 were
either stopped by the law officers or abandoned. But it is well
known that out of these only an insignificant number are stopped,
#0 that it may be taken that in round numbers about 1500 were
abandoned, which is nearly in the proportion of one to three.

Now what would these figures signify on the supposition of the
existence of such a- preliminary examination as was proposed ?
They would signify that the progress of many valuable patents
through the office would be hindered by the inquiry bf the
examiners into 1500 applications, which, if left alone, would be
voluntarily abandoned. Such sn amount of unnecessary inquiry
would prove a serious burden on the shoulders of two examiners
and four assistant examiners, as proposed to be *‘ appointed by the
Lord Chancellor,” and would consequently involve serions delay
in the work of the office, These 1500 a.pEliuatiﬂnﬂ would have to
be inquired into under tour heads—(1) subject, matter; (2) suffi-
ciency of specification ; (3) novelty of invention, and (4) frivolity.
And 1t must not be supposed that because these 1500 applications
were eventually abandoned, they were all, or a large proportion
of them, obviously inferior to those which were completed, or that
they would have been necessarily rejected after examination.

Such considerations show us, that even assuming an adequate
staff of competent examiners, much unnecessary delay in the
whole work of the office must result, and that many valuable
patents must be greatly prejudiced 'by the delay. It is to be
remembered, however, that all the security for the competency of
the examiners was to consist in their appointment by the Lord
Chancellor, and that the extent and due remuneration of the staff
was to be limited by ‘‘the consent of the Treasury.” Appoint-
ments by Lord Chancellors have generally been understood to
mean appointments of barristers of a conventional length of
standing, not ctherwise over much umrluyed; and the Treasury
have hitherto shown but little disposition to provide for the
adequate working of the existing law., Taking into account these
well-known facts, it is evident that under such a system of
preliminary examination as that propesed, conducted by such an
agency as would be likely to be ampfn:.rud for the purpose, much
vexations delay to valuable patents mmust ensue. Neither would
there be any security as to the legitimacy of the distinctions
hetweet? those applications that were accepted and those that were
rejected,

Patentees of experience may be appealed to in evidence of the
annoyance felt by them when the progress of a valuable patent has
been delayed by the absorption of the time of a law officer in
official duties unconnected with patents. Our recent experiences
also of the practice under *‘ The Trade ks Registration Act,
1875," is very suggesative of the annoyances that would result from
official delays in the Patent-office, where they would be of so much

greater uence,
1 migm more fuliy on the inherent difficulties and

objectionable features involved in such a preliminary examination
as that adverted to, but I trust that sufficient has been said to show
the weightiness of the objection, and to suggest to patentees the
great interest thﬂﬁ have in maintaining the existing law, in prefer-
ence to that which has been proposed in substitution for it, in this
matter of preliminary examination,
8, Quality-court, Chancery-lane,
October 10th.

WiLLiam SPENCE,
Asso, Inst, C,E.

ON A NEW VOLTAIC BATTERY BY MESSRS.
FITZ-GERALD AND MOLLOY.*
By Mr. C. H. W. Bicos.

HaviNGg used the battery about to be described in a variety
of ways, and always finding it effective and economical, I

thought a short account might prove interesting. The battery
has been made in various forms, and in one of its shapes
especially it differs considerably from those in ordinary use,

As" will be seen, depolarisation takes place by means of a
secondary current, and as this current varies directly as the
polarisation, and does not interfere with the primary or working
current, we get a good constant battery. One form consists of a
cylindrical glazed earthenware jar, made of various sizes, the
largest being 12in. to 14in. deep, and Gin. or 8in. diameter. Eight
or ten carbon plates {in. or lin. wide are fastened by an alloy of
lead and antimony to a perforated iron ring fitting the top of the
jar, and these form the positive pule of the battery. A porous
earthenware diaphragm is placed in the cantre of the large jar and
contains a piece of zine which forms the negative pole. The
internal resistance of this cell is only about § or 4 of an ohm,
whilst the electromotive force is somewhat over 2 volts, The
form, however, adapted for general pu.rﬂuneu is rectangular in shape,
The cell is divided into two liquid-tight compartments by a plate
of perforated carbon. The perforations are fin. or Jin. in diameter,
into which are tightly glued plugs of porous earthenware, The
number of perforations vary with the size of the cell, but should
be as numerous as possible. Tne carbor forms the positive pole of
the cell. The negative pole is a plate of amalgamated zine, placed
in one of the divisions of the cell, about two-thirds of the height,
and alittle narrower than the cell. It is held in its place by means
of a screw clamp, which also enables connections to be made, A
binding screw is fastened to the carbon plate, and the cell is com-
plete. The battery is charged by filling up the zine compartments
with dilute H2S0y (1 to 10) and the other compartment with a

ood oxidising agent. The best oxidant for this purpose is calcic

ihydro chromate (Ha Ca 2 Cr Oy) with sufficient H: SO, to com-
bine with the oxide of caleium and with the sesquioxide of
chromium produced when the calcic salt is deoxidised, forming
sulphate of chromium. It is very easily prepared by mixing in
the proportions 5} oz. of chromate of {imﬂ with 44 fluid oz, of
concentrated H: SO, It is found best to mix the acid and the
calcic chromate in the cell itself, thus :—Partially fill the cell with
water, add the calcic chromate, then the Hs: S0, gradually, in
order to avoid the ill effects which otherwise would be produced by
the too sudden development of a large quantity of heat. The
proportions given are to be used for every 2§ oz. or J oz, of H: 50,
used in the zine compartment, In telegraph offices, to obviate the
use of acid the oxidising fluid should be obtained ready mixed, The

uantities to be used may be obtained from the following equation ;

2 Ca 20r Oy+4 H; SO, = CaS0O, + Cr3804 4+ 5 H:0 + 3 0.
The three atoms of oxygen oxidise three molecules of hydrogen
produced by the reaction of Zn and H,;S0;. Thus the battery
equation i8:—3 Zn + Hy Ca2Cr Oy + 7 H: SO, = 3 Zn SO, +
Ca SOy + Cry 3 S0y + 8 Ha O. Thegreat advantage of the use of
calcic dihydro chromate, besides its cheapness when produced in
large quantities, is the non-crystallisable nature of the sulphates

formed by the action of the battery. By the use of chromate of
lime as mentioned, there is absolutely no effect from the generation
of gas, deleterious or otherwise, so that the use of this oxidant is
preferable to that of nitrie acid (HNO;). An intense current is
generated by this form of battery. There is no porous diaphragm
to Increase internal resistance—the plugs not being traversed by
the primary current—and the poles are very near to each other,
TLe depolarising or secondary current may thus be explained,
taking each compartment in turn :—First, in that containing the
oxidant, any hydrogen given off by the carbon plate is at once oxidised
and rendered {mrmless; carbon alone is exposed. Secondly, in the
zino compartment, when the cell is working hydrogen is deposited
on the surface of the carbon plate. This causes a difference of
potential to be established between the two sides of the carbon
plate, and a current commences, the circuit being completed through
the porous plugs and through the plate itself. By this current the
hydrogen is oxidised as fast as it appears on the surface of the car-
bon plate, which is thus wholly kept free from polarisation. Here,
then, we obtain the maximum electromotive force of carbon and zine,
which, so far as I am acquainted, is obtained in no other cell except it
be the chromic acid cell, and further there is no consumption of zinc
when the cell is not working. Absolute perfection, however, is
unattainable, and although under ordinary conditions the current
is constant, as will be found if set to work with an external resist-
ance, if, however, it is short eircuited, there is a gradual but slight
diminution of current at first, after which it remains constant till
the battery is exhausted. By increasing the number and diminish-
ing the thickness of the porous plugs, and so decreasing the resist-
ance of the secondary eircuit to a minimum, the difference can be
reduced to any required extent., One of the most interesting
features of this battery is perhaps the value of the residue after the
exhaustion of working powers. The soluble residual matter should
consist, a8 we have seen, of sulphate of zine and sulphate of
chromium, thus: 3Zn So,+ Cre 350, and a quantity of water. The
separation of these sulphates has not yet been effected. However,
by treatment in a variety of ways u series of pigments can be
ngta.inad which ought to be of great value in the arts, By addin
common salt to the residue we get on boiling chlorides of zine an
chromium and sulphate of soda; on cooling the latter crystallises
out. If to the remainder be added four equivalents of PbO
for each one of Na Cl —salt — we get oxides of ehromium and
zine, and oxychoride of lead; which gives pigment, No. 1, shown,
If carbonate of baryta is added to the crude residue, as shown by
equation :—3Zn SO, + Crs 3804 +6Ba CO, =6Ba SO, +3Zn0 + Cr:0,
+6C0,, averypale green is obtained, chalk may be cautiously added
instead of baryta, with a somewhat similar result. It seems that a
good green may be obtained by this means without the use of
arsenic, and this is on all sides admitted to be a desideratum. As a
large number of experiments extending over a long period have
been made; and as the investigation is not yet finished, I will
reserve detailed results for another opportunity.,

PAPER COLLARS,—Among other curious machines now exhibited
in the ““ Great Hall of Machines " at Philadelphia is one for the
manufacture of paper collars, an enormous business in the United
States, Fmducing no fewer than 200,000,000 collars a year. From
a roll of thick calendered paper faced with cloth the machine cuts
the collars in o ﬁair of cutting-dies, after stamping the stitch.
pattern and number upon them. Few, if any, collars made
entirely of paper are now manufactured, the cotton faced kind
having driven them from the market., It is estimated that the
saving in washing from the use of these collars amounts to 6,000,000
dols. a year. The company which exhibit these machines shows
in a glass case a collection of all the styles of collars in use for
twenty-two years since the invention was made. A remarkable
relic of patriotic fervour is the *‘ Fort Sumter collar,” with the
stars and stripes printed in colours on each side. This “ sweet
thing in collars " had, it is stated, an enormous sale in 1861, —Pall
Mall Gazelte,

* British Association.

HeAvrra AND SEWAGE 0¥ Towns,—A meeting of the Executive
Committee of the Society of Arts in connection with this subject
has been summoned for 12 o'clock on Tuesday, the 24th inst. ; q.mi
an invitation has been addressed to the surveyors and medical
officers of health of the vestries and district boards of works of
the metropolis, asking them to attend, to meet the committee,
and confer with them on the house drainage of the metropolis.

CENTRAL ASIAN CoTTON, —A correspondent sends us the follow-
ing abstract of a report by M. Brudoguky, which appeared in the
Gfolos of the drd ult, :—** Steps are being taken in Kussin for the
improvement of the cotton received from Central Asia. Of the
50,000 ewt. yearly worked up (in 1871) by Russian manufacturers,
only 10,000 cwt. are received from Central Asia and Persia, the
rest coming through Liverpool from America (23,300 cwt.), and
from India (16,700 ewt.) Central Asia produces now more than
50,000 ewt., and this production could easily be doubled in a short
time ; but the Asiatic cotton is little used, as it is imperfectly
cleaned, and has short fibres. Cleaned in Russia there is o loss of
20 per cent. of weight, and (taking into account the high cost of
the transport) of about 14 rouble on the price of a pood (38 1b).
The imperfect cleaning of the cotton is due, of course, to the
primitiveness of the methods used in Asia. As to the shortness of
the fibres, M. Brodofsky, who was sent to America with the special
purpose of studying the subject, supposes that it is not due ex-
clusively, as asserted until now, to chmatic conditions, but mainly
to the circumstance that the cotton tree cultivated in Asia
(Gossypium herbacewm, €, indicum) is a botanical species different
from those cultivated in Ameriea (G, FParbadense, which gives the
best upland’s kinds of cotion, as Mobile, New Orleans, &c., and
G. arboreum, which gives the Sea Island kind)., As to the last
gpecies, which produces the most highly-prized cotton, experiments
of 1ts culture in Turkistan have already proved unsuccessful, the
thread received being long and silky, but teo feeble. It appears,
however, highly probable, from the comparison of the climates of
the central parts of Texas and of Turkistan, that the . Barbadense
can be profitably cultivated in Central Asia, if certuin mneasures
are taken to ameliorate the culture, The Society of Friends of
Natural Science in Moscow had, therefore, elaborated a plan of an
exemplary form, for the culture, united with a station for the
cleamng of the Bokhara cotton by American methods, and this
was much patronised by General Kaufmann, But work having
been postponed owing to a want of funds, a private society has been
founded, with a capital of 300,000 roubles, for the encouragement
of the cotton trade in Turkistan on a large scale. The society has
already received a plot of land of 103,200 acres, and has purchased
G850 acres of artificially-watered land for its farm. The cleanming
engines, which have already proven during preliminary essays to
be the most useful for the Asintic cotton, will be received from
America during this autumn, together with sceds of the .,
bLarbadense,—1'vmes,

THE NEW Yok axp Brookryy Bringe.—The first permanent
wire of the Brooklyn Bridge, over the Kast River, connecting New
York and Brooklyn, was thrown across on the 22nd September.
The travellers are wire ropes of three-fourths of an inch, while the
carrier, thrown across to day, is a cable of one and three-fourths in
diameter and weighs 21,000 1b. Nearly seven years ago—that is,
in October, 1869—work was begun on the foundations, piers,
anchorages, and approaches of this great work ; and that being
finished, the superstructure or bridge proper is commenced, As
the connection of the one million City of New York with the
450,000 City of Brooklyn is o matter of some importance to the
former and of very great importunce to the latter, let us take a
glance at what the proposed bridge is to be, what 1t is to cost, and
how it came to be built. A granite tower rises on each bank of
the nver, and behind each—farther up town on both sides—is an
anchorage, from which an approach levels the track down to the

city grades. The following hgures are feet measurements of the
bridge :—
Lougth of river span .. i 75 b .o 16605
Length of New York land span 150
Length of Brookiyn land B e (LR
Length of New York approach 1502
Length of Brooklyn approach 07l
Total length. . x - G133

The towers upon the two banks IIIE;;IHI'E',“iH feet nlgo, ns

follow :—

Lielow high water . 25 . h wi 1 08
From high water to roadway ., ] i 155
Above roadway y 149

Total height of towaers Hoz2

The width of the roadway with its five tracks is made up as
follows ;—

Two carriage roads, 18 each ’ o in .e .o o0
Two car tracks, 13 cach .. i - e oh . B
Promenade for fout pussengers.. - e e .. 1b
Divisious ., e ' 3k - . .h i B

Total width of roadway ,, 85

The main supporters of this immense work are four wire cables of
steel, something over 3600f¢, in length and some 15in, in diameter.
These are to be stretehed from anchorage to anchorage, They will
be wrought in position. Kach is to consiet of some G000 geparate
wires, two of which will be laid at a time, The two
cables, of which the first was laid to-day, are to be made into
an endless chain, which will be driven by an engine on the
srooklyn side. The wires of the grand cables must be clasped
together, and for this purpose a temporary bridge must be built
all the way across.  Tlis will be the next work now. Two other
L.75in. cables will be thrown across on the upper side; and thus
the other two grand cables will go on at nearly the same time with
the tirst Swo—all four at the same time, that is to say, The wire
to be used in these grand cables is what is known in the trade as
No. 7 gnlvanised steel wire, about }in. in diameter, Each grand
cable is to consist of nineteen strands, and when these are clamped
into a round form the whole will be wound spirally with
No. 10 wire so closely pressed as to be water-tight, the whole
being saturated with pamnt during the process of construction.
It is expected that two months will be suflicient time to complete
the temporary cables, and then will begin the work on the grand
cables. The time o1 this preparatory work depends very much
upon the weather, as little can be done during high winds and
nothing during fogs, The expense of the work thus far bas been
6,708,011.12 dols, 1 items as follows :—
Daols.
ve o ~ oo 1,004,408, 27
. - " .. 20lETU1. 9
g e v we ) TEEEERD. 9
; 258, 118.00
1,351, 35354

Lands, bulldings, &e. .,
Muterials, , >

1o contractors ..
Engineors’ salarics
Miscelluneous .,

The item miscellanies includes some dextrous stealings during the
early stages of the movement, it is alleged without restraint.
The receipts reported recently by the trustees are the following :—
Dols,
4,405,000.00
2. 100, 000,00
S0k, L0324

From the City of Brooklyn..
From the City of New Y ork n -
For renws, interest, and valuables sold ..

Total recelpts .. £ 5 . GLTGY 10824

From these figures it appears that the trustees have in hand now
about 10,000 dols. Estimates that have been given to the public
VAYY a8 to the amount yet necessary to complete the bridge ; but
it appears that, deducting the saving that will come of utilising
the lands purchased, the future expense of the trustees all told
will not exceed 4,500,000 dols., which makes the round cost, from
first to last, about eleven und o quarter millions, and that will not
be much over twice as much as the original estimate, which was
5,000,000 dols. The saving that will result from utilising the
lands purchased come of the part of the lands which may be
used for other purposes, of the material now on most of the lands,
and of portions upon which the buildings or parts of them may
remain in use as they are,—Standard,
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MR RICHARD CARTER, ENGINEER, HOLME TOY WORKS, BRADFORD,
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER.

PARIS. —Madame Bovveav, Rus de la Bangue

BERLIN.—Asuer and Co., 5, Unter den Linden

E!IPBIE_: 'rwugmmm

NEW !OEI —~Tur Wittmer and Rookrs News CoMPANY,
81, Beckman-sireet,

e —_—

TO OORRESPONDENTS.

#_* In order to avoud trouble and confusion, we find il necessary to

WMM# inquiry addressed to the
wmmm for insertion wm this column, m in all

m.:'bo by a large envelope legibly dir by the
writer to h , but bearing a 2d. postage stamp, in order that
answers received by us may be yorwarded to their destination. No
notice will be taken of communications which do not comply with
these instructions. ] *

*.* We cannot undertake to r#u;; zrnwi:g or manuscripls ; we
must therefore request correspon to coples, _

® % AU letters intended for insertion in THE ENGINEER, or conlamn-
ing questions, must be accompanied by the name and address of
the writer, not necessarily tor publication, but as a proof of
good faith. No notice whatever will be taten of anonymous
communicalions,

J. D.-=No infringement,

G. W. (Acocks Green). —Apply to Mesers, Johnson and Matthey, Hation-

G, E. W.—AlL the information we possess on the subject was contained in the
paragraph vou quote, | )

H. A.—The girder should be of the ordinary rolled joist seetion, with equal
top and bottom fanges, If you use concrete you will have to turn arehes,
In the latter cose you showld have cost iron girders wilk (he lower flange
about four times the breadth of the upper,

C. H.—Borlow on the * Strength of Materials,” The shearing foree i
measured by the area cul throvgh and the tenxile strength of the material.
Thus, to shear throvwgh one square wch of Jair dron will require a strain aof
aboul 20 tons, but this does not apply to shearing machines working with

sharp ediypea.

C.W. I{J (Tanybwlch). —/a setting Cornish or double-Mue boilers, the laie should
be ledd from the fuwe Arat under the boiler battom, and then either right rovnd
the binler, or else split, the products of combuation parting at the front end
of the boiler and running back along each side When a bovler ix thus mi
the circwlation iz vmproved, because waler below the Loiling poinl cannot
lie on the bottom, the temperature af the gases being too high to periait thia
when thew fivat leave the Aue.  When boilers are so sel that the fame firsi

s round and then last of all wunder the bottowm, cold waler may be
Townd below the Aven long ofter sleam in up o a presnire of A0 or s,
W hen this occurs il s obeiowa that the hoiler ia much strained in the cross
seanis by unequal expansion. The great object Lo Leep in view is Lo heal the
boiler plates as equally as poanibls all over,

SUBSCRIPTIONS.

Tiue Exorxeer can be had, by oider, from any newcsagent in lown or counlry
al the vaviows raslway stations ; or i ean, J preferred, be supplied direct
frow the affice, om the following termas ( pasd in advance) ;—

Half-yearly (including double nwinber) .. . £0 145, 6d.
Yearly (including tweo dowble numbers).. .. .. £1 Bs. Ol

If eredit occur, an extva charge of Lwo shillings and sixpence per annum ieill
be made. TrE EXQINEER is registered for (ransnivnon abroad.

Cloth Caser for binding Tue ExcixeEr Folume, price 2o 0d, eac

The following Volumes of Tue EXGINEER can be had, price 184, each—Vola,
b, 10, 14, 21, 24, 95, 20, 87, 88, 80, 40.

Foreign Subseriptions for Thin Paper Copiea will, until further notice, be
recaived at the following rales.  Subseribers ;.:ﬂ'uy in advance at the
Jollowing rates will receive Tue EXGINEER iwweekly ond post-free. Sul-
acriptions sent by Post Office Order mmuat be accompanied by letter of advice
te tha Publisher, Thick Paper Copies may be had, {f preferred, al increased

hemsdtance by Post-office Order. — Australla, Belgl Brazil, British
Colum British Guiana, Canada, mu of Good Hul]:! mark,
France ), Germany, Glbraltar, India, ﬁ’ Jng:m. alta,
Na etherlands, New Brunswick, Newfoundland, New South Wales,
New Zealand,

, Roumania, Bwitszerland, Twsmania, Turk:ﬁ,
United States, Weat Coast of Alrica, West Indies, China, wia South-
ampton, £1 1ds,

Remittance by Bill in London. —Austria, Buenos Ayres, Ceylon, France,
and ria, Greece, lonian Islands, Norway, Panama, Peru, Russia,
Spaln, Swedon, £1 16s. Chill, Borneo, and Juva, £2 ba.

ADVERTISEMENTS.

®.* The charge for Advertisements of four lines and wnder ia three ahillings,
for tweo lines afterwards one shilling and sizpenee ; odd lines are
chargal one shilling. The line averages eight words. When an adver-
tiscwment measires an inch or wmore the charge is ten shillings per inch. Al
single advertisementa from the country must be accompanied by stamps m
ment  Alternale advertisenients will be inserted with all practical re-
ority, but regularily canmol be guaranteed in any ruch case. All
advertisements, exeepl iceelly ones, are taken subject to thu condilion,
ADVERTINEMENTS caxxor me Ixsknrep oweess Decicenen perone Six o'ouook ox
Tuvnsvay Evexixo 1¥ gaon Week,

®s® Lellers relating lo advertisements and the publishing department of the
paper are to be addressed to the Publisher, Myr. George Leopold Riche ; all
olher letters to be addressed to the Editor of Tue Excinker, 163, Strand,

DEATHS,

On the 5th inst. . at his residence, 170, Lewisliam High-road, Now Cross

Tuosmas Paryven Baker, C. B, Iun;mctur of Machinery, R.N., and late ot
H. M. Dockyard, Chntham, aged 08,

On the 4th inst., at his residence, Lisnamallard, Omagh, Ireland,
Mr. Maxsgnon Georok Boomasax, CE, aged 44 yoars, deoply
regretted,
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LOCOMOTIVE TORPEDOES,
Oxk of the most remarkable phases of modern warfare

is the employment of mechanical powers to transport ex-
plosives to the precise locality where they

can prove most
mischievous to an enemy. In the days of Nl:.-laun ships
fought with carronades, stumpy guns of considerable calibre,
which pounded the wooden walls of a ship to atoms by a
hundred blows. The duty performed by the Victory's
artillery was identical with that performed by a Roman
battering ram. In the field, again, Napoleon relied on the
round shot, which, as we are graphically told by the his-
torians of the time, mowed lanes through the columns of
an advancing foe, Grape wasused at sea, or on land, only
at close quarters. It was practically useless in naval
warfare, save in resisting boat attacks, or covering the
landing of troops, while its short range and unequal dis-
persion mﬂgﬂhmted the scope of its powers when it was
used in tles, To the American general Paixhans
is, we believe, due the credit of first employing shells in
naval warfare. In saying this we do not forget the labours
of Cohorn, and we are not obliviers of the circumstance
that “bomb ketches,” as they were termed, existed and were
used from a comparatively early period. But to General
Paixhans belongs the credit of using guns which threw
shells directly into a vessel without going through the cere-
mony of first letting them rise hi Eoin the air, and then
fall, if chance so directed, on the %ﬂk or down the hatch-
way of a ship. The process of development has gone on
steadily for very many years, and modern naval artillery
relies principally ou the effect of shell fire for its efficiency.

The 80-ton gun, for example, would be comparatively a
very useless weapon if it could project against our
enemies’ ships only solid shot. A mass of iron weighing
1700 1b. tearing through a ship’s side above the water line,
and clear of engines and boilers, would do but little injury,
save of a purely local character; and a great many suc-
cessful rounds would have to be fired from the great gun
before even a wooden ship to which the weapon was
opposed need succumb. But in point of fact the chilled
sLell proper contributes only indirectly to the destruction
which a heavy gun can accomplish. The object and pur-
of modern naval artillery is to transport from the
dlecks of one of our own ships to the decks of an enemy a
heavy charge of powder, which is ignited at the moment
of its arrival. If the shell explodes ontside the ship,
although in coutact with her, half its efficiency 1s
gone. A shell, after all, is but a transport wagon carry-
ing a charge of powder; and that shell and that gun are
the best which place the transmitted charge of powder
just where it can be exploded with the most effect. It
will be seen, therefore, that we have here a total change
in the purpose of artillery; and it follows that if the ex-
plosive could as well be put on board an enemy’s ship by
any other means as by the use of a gun, then guns would
be comparatively useless, The shell is the great engine of
modern warfare, In olden times the gun took the place.
The modern guu is, however, merely an energy trans-
mitter, and in so far it occupies a secondary position.

A little reflection suffices to show that we are not
confined to guns as the only means of transporting
explosive charges to an enemy’s decks, Various other plans
have been suggested. The late Lord Dundonald propose.
during the Crimean war that about a gallon of chloride of
nitrogen should be carried up over Sebastopol in a balloon
and then suffered to fall into that town. The resulting
explosion would, no doubt, have cleared Sebastopol, its
fortifications, and its fleet, off the face of the earth. The
scheme was wild to the last degree. The explosion of a
single drop of chloride of nitrogen has been known to
completely ruin a large laboratory; and it is tolerably
certain that more than a few drops of the most terrific
compound that has ever existed have never been made,
The use of balloons for dropping shells into an enemy’s
camp has often been proposed, however, and not many
years since a somewhat eminent authority suggested the
use of an improved form of the old Roman catapult for
flinging grenades and small shells into an enemy’s trenches,
Powder wagons provided with a slow burning fuse have
been purposely suffered to fall into the hands of an
enemy, who, removing the wagon to his own lines in
trinmph, has subsequently ﬂt?{ﬁ'emd severely for bhis
rashness. Such a practice would hardly, we may say for
the credit of humanity, be recuguiaeci) as legitimate in
modern warfare, although there is reason to believe that
infernal machines assuming the form of blocks of coal
have not only been suggested, but actually manufactured.
The diabolical scheme of Thomas, which must be fresh in
the memory of our readers, supplies another method
of plncinf; explosives on board a ship or in some
other locality where they are intended to effect destruc-
tion. All such schemes, however, have hitherto possessed
but a fifth-rate importance as compared with the gun,
which above and beyond all other agencies puts in the
hands of the sailor or the soldier the means of lodging
his shell just where he pleases. There is reason to believe,
however, that the gun will not retain this absolute and
nverwheiming supremacy; and indications are not wanting
that in the immediate future means will be provided of
effecting all that the heaviest gun could accomplish in this
way and a little more. We allude, of course, to the
locomotive torpedo—a weapon with probably a great
future before it.

So long as the torpedo was an anchored submerged buoy
its utility was limited. The ship which it was intended
to destroy had to go to it, and so Ilﬂng as it was left alone
it would do no one any harm. The Harvey torpedo and
the steam torpedo boat both enormously increased the
power of the weapon ; they each conferred on us the power
of transmission ; it became possible to take Mahomet to the
mountain, as the mountain would not go to Mahomet,
But it is obvious that very grave objections exist to both
systems of attack. The torpedo 1n.unch can only be
manned by volunteers who go on a forlorn hope. Not only
can they expect no mercy from foes whom they must, in
the nature of things, attack insidiously, but they run the
risk at the best of times, when they are most successful, of
sharing destruction with their enemies. The vessel
towing a Harvey torpedo is again in much the same
plight, and it is probably true that if several ships were
0 ratin% together, the use of a Harvey torpedo llj)y one
ship might severely hamper the movements of her consorts,
who would be compelled to give her a tolerably wide
berth. The so-calledsfish torpedo promises to fulfil every
condition that an enF'iue of the kind can be called upon to
perform. It is truly a locomotive torpedo, and 1s the
most recent embodiment of the system of carrying on
board—or into immediate proximity with—a foe at a
distance the explosive charge which is to work her destruc-
tion. We m‘g this with a perfect cognisance of the imperfec-
tions of the Whitehead torpedo. But we are,at the same time,
in rcmeaﬂiun of facts which tend to show that it is suscep-
tible of very important and valuable improvements, A
gwut deal of money has been expended by the British
rovernment on the invention since it came into their
hands; and although a very commendable spirit of reticence
restrains the nﬂieizﬁ pen, enough is known to enable us to
say that the range of the weapon has been so enormously
augmented that it probably equals that of a very heavy

n, instead of being limited to a mile or so, while the
ifficulties which have been encountered in guiding it
appear to be oue by one disappearing in the hands of the
intelligent officers who have clgearge of the invention. The
Whitehead, or, more strictly king, the Woolwich
torpedo, is now really a submarine boat, some 25ft. long,
capable of running a distance as great as from Portsmouth
to the Isle of Wight, the direction of its motion in still
water being practically a right line. It is evident, there-

fore, that for harbour attack it can probably be used with
tremendous effect under certain circumstances. Thus an
ironclad, by taking up a position at the mouth of a large
harbour, and at such a distance that she would be prac-
tically safe from the guns of land forts, might, by sending
in ﬁaK torpedoes, completely destroy a fleet taking mfuﬁ
under the gans of the forts. The weapon might also
employed for clearing ground torpedoes out of a channel.
In such a case it would assume a far simpler and cheaper
form than that given to it when used to carry an explosive
charge. The great difliculty to be overcome is to give
it the power of always moving atnu;fht forward exactly
in the direction in which it should go; and this has
been partly accomplished by very ingenious apparatus
depencfin for its operation on the inertia of a
suspended mass. It would be quite ible to use a
gyroscope for the required purpose, but the difficulty would
remain that if the deviating force be greater than the inertia
provided can overcome, then the torpedo will assume a
new line of motion, and resist any secondary deviating
force as strongly as it resisted the first. We are not aware
whether the principle of the gyroscope has yet been
adopted in steering fish tur[Imdm; if not it ought to be
tried, as it promises well. It does not seem to us, indeed,
that any impassible obstacle exists to the construction of
a fish torpedo or submerged boat, which shall possess
automatic steering power sufficient to preserve a line
sutficiently straight to ensure that the weapon shall strike
$0 large a mark as a man-of-war at moderate range, All
that can be said certainly on such a subject, however, is
that the locomotive torpedo becomes day by day more
manageable ; and it is not impossible that naval officers
will soon be placed in possession of tables of deviation for
their guidance when using the torpedo in a current.
These tables would show, for example, if a ship to be
attacked lay north of another at a range of say two miles,
how many points to the west the head of the torpedo must
be laid to provide for the effects of a current flowing at a
given velocity in an easterly direction.

TUE SCIENCE DEPARTMENT AND THE
ON TELEGRAPHY,

A Brue-pook is extremelydelightful reading for a student
of human nature and human failings, When that Blue-book
is the report of a special committee the interest is intensi-
fied. en, however, accustomed to the paths of everyday
life, look on these booss with abhorrence. Manufacturers
profitably wielding the united labours of many workmen
cannot be oblivious to, nor help feeling annoyed at, the
incompetence shown in so many of the Government
departments. The revelations contained in the report on
the telegraph system are, as we have shown in our article
of September 22nd, too grave to be passed over lightly.
Here incompetence seems to be a rule to which there is no
exception. Every division, every subdivision is shown to
be wanting. In one branch we find men with high
salaries ang no duties, then others with low salaries doing
work not their own; here a town wherein little is done
costing thousands of pounds more than a town over-
whelmed with business. But the worst aspect is, that no
one seems to learn by experience. Ignorance reigns
supreme. The highest nﬂiuin}: are ignorant of aught that
concerns the practical working of a telegraphic system,
and these men have to decide upon the suggestions made
by their superiors in pay, position, and knowledge, If
such is the management of the higher branches, what is
that of the lower! This is readily answered—there is no
management whatever, One would naturally suppose
that every telegraph manipulator would be able to say
what was the fault, and where it existed, whenever
derangement of his circuit oceurred. But such is not the
case., The Government certainly established schools in
which to train the men employed, yet their only object is
to turn out manipulators with the greatest speed. The
instruction given in these schools is of a merely empirical
character. No scientific knowledge even of the most
elementary nature is imparted; and the clerks may, and
ordinarily do, leave without knowing the principles of a
galvanie {)attery, the nature of a circuit, or possessed of
the most ordinary notions of what produces the motion
of their needles. Such methods of instruction as are now
pursued are not calculated to give that kind of teaching
and elementary scientific training, without which clerks
cannot efliciently perform the more intelligent duties pro-
posed to be assigned to them. Various suggestions, of
course, are made to remedy this state of affairs, but one
and all seem to us alike objectionable. The committee
knowing the benefits arising from superior knowledge, as
seen in the case of India, advocate travelling instructors
to go from office to office to impart that elementary scien-
tific instruction which has hitherto been so much neglected
in the training schools. A worse plan could hardly be
devised, for probably when the instructor arrived the
clerks would be busy or off duty. The time at the dis-
posal of the instructor would not be suflicient to do any
good, and the instruments would be in use. Another
Fhm 18 to give bonuses, prizes, and gratuities, to promote
rom lower to higher grades those who the re-
quired technical knowledge. Certainly promotion should
take place in this manner, but we object to the principle
of giving prizes. The prize is future advancement.

It 18 singular that the committee seem to have known
absolutely nothing of another department which professes
to give exactly what the Government school denies, We
hope this Blue-book will lead men to look more into the
working of this second department, which we believe to
be wholly unsound. We refer to the Science De ent
located at South Kensington. As we desire especially to
call attention in this article to the practical utility of the
Science Department, we may be allowed to glance casually
at the history of science teaching. Not till the com-
mencement of the present century was any effort made to
give scientific education to the masses. Political econom
was not understood, nay, is not understood; and althoug
we make feeble jokes about * knuwladga being power,”
we wait for better days instead of working. Were it not
that there exists a small minoity of energetic workers,

SPECIAL COMMITTEE
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we should have to wait a lnng time for “better days.”
The inauguration of mechanics’ institutions was the first
step up the ladder, In the year 1800 Dr. Birkbeck com-
menced his classes at Glasgow. Success attended his
efforts, but twenty years elapsed before the idea was
followed up. A few gentlemen at Edinburgh, in 1821,
who felt disposed to encourage the experiment, circulated
o prospectus among the mechanics, announcing courses of
lectures on mechanics and chemistry, and the opening of a
library of books on these subjects. Dr. Forbes aud Mr.
Galbraith delivered these lectures, which were so much
appreciated that classes on architecture, farriery, also
architectural and mechanical drawing, were held during
the summer recess. In 1822, mainly through the advo-
cacy of the Mechanics’ Magazine, mechanics’ institutes were
formed in the metropolis and elsewhere. We owe, then,
to Glasgow the credit of having made the first step. Tt
is characteristic of Scotsmen to be ready tw receive new
truth whensoever it comes,
was taught in Scottish universities long before it was
substituted for the Cartesian hypothesis at Cambridge.
When, however, the light began to dawn in the South, the
mass of thinking ‘men was permeated as by an electric
shock, and educational establishments arose on every hand.
It was soon seen that mechanies’ institutes and scientific
lectures were worse than useless unless those who joined
the one or heard the other could read and write. Then
arose the wail for elementary education, Church and
chapel bestirred themselves, and the awakening of England
commenced. We are not quite wide awake even yet, but
steadily approaching that enviable condition. Then came
a lull in the formation of institutes and the giving of
lectures, which lasted till the year 1851. The first great
Exhibition created a revolution in the world’s history; it
gave an enormous impetus to primary education; it drew
attention anew to scientific training., From 1800 to 1851

rogress had been slow. The labours of Watt, Harrison,

argreaves, Arkwright, Wyatt, Cartwright, Stevenson,
Smeaton, &c., had cleft inertia and prejudice asunder.
The present generation cannot understand the fight these
men had to wage, but prejudice gave way with the
increase of knowledge, and knowledge increased by more
general education. The results achieved are best seen in
the increase of population in the districts most benefited
by their labours. In 1801 the population of Lancashire
was about 672,000, in 1851 it was 2,031,000 ; in 1801 the
population of Yorkshire was about 818,070, in 1851 it was
1,886,000 ; m 1801 the population of Lanarkshire was
about 147,000, in 1851 it was 530,000, an increase varying
from 109 to 258 per cent. in fifty years, The Exhibition
of 1851 impressed two great truths upon the minds of
men. There was beauty, here was solidity; and the ery
arose, Why not combine the two? To obtain the beautiful
it is necessary to live in and among the beautiful ; our
artisans lived in and among the solid. Nature to them
was a sealed book. We decided to cultivate art, and then
science. The Science Department has now issued some
twenty-three reports of its work. It has gorgeous palaces
at South Kensington, but with these we will not deal.
Schools have been established throughout the country in
connection with it, and every May it holds examinations.
Now, the Science Department was established specially to
supply that scientific information required to aid practical
men in their work, Wedare not in c1‘.{hia article attempt to
compare results with money spent, but will restrict our-
selves to a milder form of criticism, The department
examines in some twenty-three or twenty-four different
subjects ; one of these is “ Magnetism and Electricity.”
Suppose on an average 1000 atuﬂt& attended the classes
held every year, we ought to have at least some 5000 or
6000 men scientifically trained in this subject. When,
however, we state that during the past few years the
number who present themselves for examination is over
10,000 annually, it will at once be acknowledged that
there ought to be no lack of scientific electricians. We do
not pretend to have looked over all the examination
papers, but will it be believed that taking six or seven
years at random, not one question of a practical nature as
applied to telegraphy has been asked ! We find plenty
about the direction in which iron filings place themselves
under magnetic influence, but not a word about a tele-
graphic circuit. We doubt if the word “fault” ever
occurs in the examination papers, nor can we find “ relay.”
There is no question as to battery powers required under
given conditions, insulation, earth, patial earth, condensers,
or any of those important branches necessary in practical
telegraphy. The syllabus of the department is in a
similar plight. The teaching, of course, is given with a
view to pass the examination—to pass as many pupils as
possible, and thus enable the master to make a large
claim, We have no hesitation in saying after a long
exf}erience that, putting aside the boys, there are not
half a dozen science teachers in the Kingdom who can
deseribe an ordinary deep sea cable—the phenomena of its
working and the instruments used. And this is the state
of things after more than twenty years of existence, The
country in its ignorance ts enormous sums every year
to be squandered in useless works, yet we doubt if any
grant made by Parliament is put to such a bad use as that
to South Kensington. It is high time reform was made
when we find a special committee speaking of the utter
lack of any useful scientific training of thousands of
Government employés when for over twenty years the
Science Department has pretended to supply the need. It
i8 extremely difficult to trace the influence of the depart-
ment in many of its subjects, but here we have little or no
difficulty, and the result of its labours as applied to
practical operations is absolutely nothing. Yet under
proper management this department could and would
exert a great beneficial influence. The science teachers
are ready and willing to do their share of the work. They
would to the best of their abilities study the requirements
of “practical telegraphy,” and attempt to impart the
results obtained to the pupils. We would su y then,
that the Science Department should at once adopt a new
syllabus for this examination. The classes are only just
commencing, and some progress might be made during the
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forthcoming winter. ‘The Government could easily influ-
ence the telegraph employés to attend these classes as far
as their time permitted. The chance of promotion would
prove a sufficient inducement in the majority of cases.
Thus, with the machinery in existence and at hand, the
Government, without any increased expense, has the
power, if it possesses the will, to enable its employés to get
the scientific training they require, and to ensure a
continual supply of the trained material. Our readers
must not thinﬂ that we desire to hinder the work of the
Science Department, but we would so reform it that its
work should be useful, and not useless, 1t will be impos-
sible to turn all the men now employed into scientific
workers, but it is possible to fill up vacancies with none
but competent men. It is well known that such men
exist in considerable numbers, who have studied at
Glasgow, Edinburgh, and King's College. Such men
require a higher salary than the incompetents at present
employed, but the saving arising from a reorganisation of
the Telegraph Department would more than supply the
necessary funds.”

RAMSBOTTOM'S WATER-TROUGHS,

Mg. Ramsporroy, of Crewe, when he patented in June,
1860, his extremely ingenious system of filling tenders with
water while a train was running at speed, granted an ex-
clusive licence to the London and North-Western Railway
Company, and as a consequence other companies were pre-
cluded from using a device the practical value of which
was not fully recognised for some time. By the aid of Mr.
Ramsbottom’s invention the London and North-Western
Railway Company were enabled to run trains far greater
distances without a stop than had ever before been con-
templated; and to this circumstance was due in great
measure the acceleration of the mails between this country
and Ireland, The use of the water-trough was, however,
by no means confined to the Irish mail, and express trains
were run without a stop between London and Rugby, and
thence to Stafford, Chester, and the North. The advan-
tage thus possessed by the London and North-Western
Company was very considerable. The benefits conferred
by long continuous runs on the travelling public were fully
appreciated, and rival companies were compelled to follow
suit, But to do this it became essential to carry enormous

uantities of water. Tenders grew rapidly in weight and
gimenaiﬂus; and from the modest 15 or 20 tons loaded
which they formerly weighed, the dead or nnpaying load
transported soon equulleﬂ or even exceeded three-fourths
of that of a powerful locomotive, Thus we have now
running in England large numbers of tenders weighing
something like 28 tons, and holding as much as 2500
gallons n?water, weighing alone over 11 tons. If to this
we add four tons of coal, it will be seen that we have left
but 13 tons for the net weight of the tender, which is cer-
tainly not too much, eunsinﬁavring the strains to which its
structure is subjected. A reasonably heavy passenger
train, complete with engine, tender, and brake vans, will
welgh about 150 tons, of which the engine and tender will
represent 60 tons, The weight of the paying load—using
the term somewhat loosely—wil thus be but 9C tons,
If one-half the weight of the tender could be suppressed
the advantage gained would be almost equivalent to
reducing the load by two passenger coaches. It is true
that these coaches would weigh together in excess of 14 tons,
but tenders run more heavily than passenger coaches,
because the wheels, having additional weight to carry, cause
greater deflection in the rails, and the journals are larger in
proportion to the diameter of the wheels. A saving of
two coaches per train in express work would represent a
large reduction in the use of fuel, especially in bad
weather, and the resulting economy might be very well
worth having even if it cost a good deal of money in the
first instance.

Now, it is clear that if the Ramsbottom water-trough
system be apﬁlied extensively enough, tenders can eas
be used which shall not weigh more than 14 tons lnadecl’f
Taking 4 tons for coal —which is a large allowance—we
have 10 tons left for the tender proper and for water, A
10 ton goods wagon weighs a Ettﬂ less than 5 tons. It
18 not too much, therefore, to suppose that 4 tons of coal
and 4 tons of water can be carried by a vehicle welghin
empty but 6 tons. The proportion of tare would in aucE
a vehicle be much greater, it will be seen, than it is in a
10 ton Wﬂﬁfﬂﬂ. But if we assume that but 3 tons of coal are
carried, which is quite enough for all practical purposes,
representing as it does a run of at least 200 miles, then our
weights will stand thus: Coal, 3 tons; water, 4 tons ;
tender, 7 tons—total, 14 tons. Assuming that 400 Ib. of
water are used per frain mile—which is an excessive
allowance—then 4 tons of water would suffice for a run of
a little over twenty miles; and it may be assumed
that first-rate express service could be worked with
tenders carrying but 900 gallons of water, provided
Ramsbottom troughs were laid down at intervals of twent
miles apart. Whether the interest on the cost of aucg
a system of troughs would or would not represent a much
smaller sum than that saved by running trains with light
tenders is a question which will require to be solved
specially for every particular case. It will depend on the
nature of the traffic and the ease with which half-mile
levels can be obtained near a source of suitable water.
We venture to think that in a very large number of
instances the game will be found worth tﬁe candle ; in
other words, it will pay to put down the troughs. The
reduction in the first cost of tenders would, of course, help
to pay for them ; but, in any case, a very simple calcu-
lation, which can be worked out by any engineer with all
the data before him, will suffice to settle the point.

There is, however, another advantage connected with
the Ramsbottom system which must not be overlooked.

‘At the present moment there is a very keen competition

between certain companies for Scotch passengers, and to
attract them the BEI'E?E between London a.ngs ;}laagow
and Edinburgh bas been much accelerated. It is well
known that the iaaaangara by such trains going North
who do not cross the border are very few indeed, and if it

a

were possible to run trains which would only stop, say, at

York and Newecastle on the road to Edinburgh, it would
be possible to reduce the time of transit to something not
much exceeding eight hours. The run to York—in round
numbers 195 miles—now occupies four hours fifteen
minutes, the fifteen minutes being absorbed in stoppages.
It would be quite practicable to build engines which would
run for 200 miles without a stop with great ease and
certainty, A few modifications would be required, but
only in matters of detail connected with the construction
of the grates and tubes, and the arrangements for lubri-
cating. It is fair to assume, we think, that a train reach-
ing Edinburgh or Glasgow in eight and a-half hours, and
not at any time exceeding a speed of sixty miles an hour—
the average velocity being something over fifty miles—
would enjoy very great popularity, but such a result can
only be accomplished with the aid of Mr. Ramsbottom’s
invention,

There is yet another argument in favour of long runs,
which 1s, that they are found to be econcmical, at least
that is the experience of our friends at the other side of
the Atlantic. For some years past the American railway
companies have adopted the Ramsbottom trough exten-
sively, and now runs of 130 and 140 miles without a stop
are made in regular daily work on certain main lines
radiating from New York. We have in this country
nothing of the kind. The longest continuous run ever
attempted in conducting ordinary traffic was that from
London to Leicester, on the Midland, but it was aban-
doned, we believe, because, notwithstanding the enormous
quantity of water carried by the tenders, a stop had fre-
?uently to be made in bad weather to take in more. The

rish mail still makes the longest runs accomplished in
England—that is to say, it gets over the distance between
Euston and Holyhead with fewer stoppages than any other
train going over the same distance. Until recently it
was of small use to specnlate on the value of the Rams-
bottom system, because of the peculiar relations in which
the London and North-Western Company stood with
regard to it, But the patent expired two years ago, and any
one can use the system. It remains to be seen whether
other companies in Great Britain will have the courage to
avu}l themselves of the advantages which it indisputably
confers,

TRADES UNION DESPOTISM,

LasT week we made some allusion to the strike of glass bottle
makers at Kilnhurst, Yorkshire, in which case the trades union
officials had ordered the men to cease work when they had made
a specified lot, technically known as “the number,” instead of
working out the whole of the metal contained in the melting
pots. At the first hearing of the case the trades union officials
admitted they had taken this course in order to cause the
employers—Messrs. Blunn Bros.—to suffer loss, in revenge for
some assistance the firm were supposed to be giving to another
house elsewhere. The case again came before the Rotherham
bench on Monday, and it is with a sense of considerable gratifica-
tion that we place on record their decision. The magistrates
heard the case very patiently and at full length, and finally
decided iu favour of the employers. The chairman, in giving
this intimation, said they had come to this decision principally
because they did not think it reasonable that five or six hours—
in which “the number" can be made—should constitute a day's
work. The evidence had been rather conflicting on some points,
and the magistrates had to bring common sense to clear it up ;
and they saw it was not right or reasonable that the masters
should acquiesce in a custom by which the men could cause
them loss, and which was, in addition, opposed to the interests
of the men themselves. By the decision the men have to pay
nominal damages for leaving their work in an unfinished state,
It would be well for the interests of the manu facturing com-
munity at large if all employers would, under similar cireums
stances, take measures to vindicate their own interests.

AIR SPACE ARMOUR-PLATING.

SoME years have elapsed, and the pewer of the gun has enor-
mously increased, since we suggested in this journal that armour-
plating should be disposed in two distinct walls with an air space
between. We can perfectly well remember that the proposition
was at the time pronounced absurd by men who found sufficient
cause to condemn the proposition in the fact that it had not
originated with themselves. We have nevertheless persistently
advocated the system, and urged upon the Government the expedi-
ency of trying whether our views were sound or not. We are happy
to say at Jast that on Wednesday the accuracy of our theories was
fairly tested with the 38-ton gun, and with results apparently
80 conclusively in favour of our views that a total change in the
system of armour-plating ships cannot well be postponed, 'The

eavy Gun Committee determined to test the powers of the 38.
ton gun. A target was provided for the purpose at Shoe-
bury, consisting of three rolled iron plates each 6}in. thick,
between which were placed two layers of teak 5Hin. each in thick-
ness, the whole supported by piles of 14in. by 15in., bolted toge-
ther with 3in. bolts, Some 5ft. in rear was an old 10in. target,
which has been riddled with shot. A single round was fired at
this target at a range of 70 yards, with a charge of 130 Ib. of
powder, and a Palliser shell weighing about 8001b. On exami-
nation it was found that the Palliser chilled shell had cut com-
pletely through the target, and had broken up within a couple
of yards of the further side, The gas check, which was one of
Lieutenant Goold Adams’, lodged in the hole, and the friction
was 8o great that it set fire to the teak backing., Portions of the
base of the shell also remained, but the greater of it was
found within 20 yards of its striking object. The target itself,
although well shored up, was driven back seven inches, and the

€8 1n rear were cut through. The 10in. target which was

ehind was scored all over with fragments of the shell, and
pieces of the target itself were hurled fully 200 yards away
from its base. The striking velocity was estimated at 1420ft.
The wound made by the shell was exactly 12}in. by 13in., and
the depth to which the gas check sank in it was 22in, The com-
mittee expressed themselves exceedingly pleased with the strength
of the target. On the farther side a space of about 5ft. in diameter
was completely shivered away by the shot. From this it will be
seen that the 38-ton gun sent shell through no less than 194in.
of iron and 10in. of teak, when these plates were disposed in the
ordinary way. But before the round we have just described
was fired, a preliminary shot was discharged at an old 10in.
ta_u;iet, behind which, at a distance of 6it., stood a 4in. plate
with a 13mn. teak backing; an 800 1b. shot was fired against
these with 130 1b. of powder. The result was that the shot
smashed through the first plate with the greatest ease, but it
broke wpon striking the 4in. target, which it entirely failed to
penetrate, We have then the fact proved that 19in, of iron,
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the plates being close together, cannot resist the 38-ton
70 yards, while 14in. of iron, or plating one-third less in thi
E:..r be made to afford complete protection. The importance of

N
proper to state that so far as we are aware the first proposal to
use air space armour was made by a young officer, whose name
has not reached us, at the United Service Institution. Our sug-
gestions put forward, not long afterwards, were made in ignor-
unce of the circumstance that very similar views had already
been broached. The question of priority of claim is one, how-
ever, of no im ce to us ; we willingly concede all that can
be asked of us in thiadirection, but it is a matter of considerable
importance to us to find thatthe system we have so long adve-
cated now promises to be a complete success,

FOREIGN TARIFFS,

Supsrers hardly less significant to Dritish traders than those
relating to the treatment by Turkey of her Christian subjects
require to be pressed upon the attention of the British Govern-
ment, The person who has recently suggested that becaunse the
United States Government impose duties on imported British
steel which make it to the advantage of a Sheflield steel firm to
manufacture in America, the British Government should take
steps with a view to bring about a heavy duty upon United
States goods imported into Canada, was very partially educated
in political economy. Few people in this country will regret
that the reply to his comm tion from Lord Carnarvon
should have been that the proposal was one * which her Majesty's
Government could not entertain.” Of a different kind,
however, is the communication which the Uh::l.{ﬂl' of Commerce
of Glasgow have resolved to send to the Foreign-office. That
body has determined to memorialise the Earl of Derby to the
effect that in the event of his lordship being unable to induce
the French Government to adopt Free Trade with Great Britain,
then that he will press them in remewing the Treaty of Com-
merce to adopt a more liberal fiscal policy. Since France has so
largely benefited by the commercial measures which we have
ourselves adopted, it would be only reasonable to look, on the
principle of reciprocity, for such a result as is here desired; but
we fear that we must not anticipate changes favourable to our-
selves on grounds which shall not seem immediately favourable
to the French manufacturers immediately concerned. Much less

ightened views are held by too many people now in authority
in France than those held by Napoleon IIL, to whom
the last Treaty of Commerce with France is almost wholly
owing. We have a better opinion of the German Govern-
ment. Still it must not be forgotten how severe is the

ressure which is being put upon them to uphold subsisting
uties, There is now but little doubt that of the thirty-six
German Chambers of Commerce who in their reports to the
Ministry of Commerce have dealt with the iron question,
twenty-five have declared themselves decidedly in favour of the
maintenance of the duty on imports, and only eleven for its
abolition, The present duty on British finished iron imported into
Germany is 20s. per ton. If the majority of the German
chambers can have their way the duty will not be reduced in
the forthcoming new tariff, notwithstanding that the undertaking
of the Germans two or three years ago was that this year that duty
ghould be entirely removed. Nor would our competitors in the
CGlerman iron trade confine themselves to keaEing us out of the
finished iron market. The understanding of which we speak was
come to when the duty on pig iron entering Germany was
swept away. The effect of the removal was to greatly advantage
the pig makers of Cleveland in particular. That advantage is
now seriously imperilled ; for the application of the German
ironmasters 18 that a duty of 0s. a ton shall be imposed upon
pig iron. No efforts should be spared by English ironmasters
to press upon our Foreign-office the great importance of these
questions to all our iron-producing centres.

MORTISING AND TENONING MACHINE,

In the engraving, page 258, we illustrate a combined mor-
tising and tenoning machine, which appears to include several
excellent features, It performs a multiplicity of operations,
mortising, tenoning, housing staircase strings, sticking moulding
suitable for doors, small architraves, and other work. The
mortising, &e., is performed without the work being previously
set out by a skilled man. It can be used for dowelling purposes,
chairs, &c., for cabinet makers, and it will cut with ease orna-
mental open work of any pattern, however irregular, for the
eaves of houses. The machine consists of a stout iron pillar,
bolted to an iron base. Projecting from the pillar are three

iron arms which support the cutting machinery, and at the back
is an iron bracket, bolted to the pillar, to carry the wheels for
ulleys. In front of the machine is an iron table and framework
ted on to the base. The table travels, and can be raised or
depressed according to the thickness of the material operated on,
a projecting lever locking the table when the chisels and cutters
are in motion. In a minute a door can be mortiged ready for a
lock, an operation which at a building would take a workman
an hour. The chisel for moulding nod rebating circular-headed
sashes cuts both ways, acecording to the grain of the wood,
springs keeping the moulding in ]{]rapur position. In tenoning,
two small circular saws driven by an endless cord cut the
ghoulders clean. There is no snipping, and the joints fit to a
nicety. The saws can be raised and lowered by means of a lever
and screw for the required size of a tenon, and they move side-
ways for long and short shoulders, and for solid, moulded, or
beaded traming.
Figa 1 and 2 are respectively side and front elevations of the
machine ready for mortising ; Figs. 3 and 4 show the arrange-
ment for mortising ; 5, 6, and 7 show chisels ; Figs. 8 and 9
show one side and front elevation of the machine as a moulder,
with chisel in position ; Fig. 10 is a side view as atenoning machine;
and Fig. 11 is a front elevation of the same. On a foundation
plate A is fitted a pillar B, having brackets C formed or fitted on
it ; these brackets carry the bearers D of the revolving spindle
E, to which motion is imparted by means of the belt I passing
over the pulleys G, H, and I ; the spindle E is regulated and
raised or lowered by the spur gear J, which actuates a nut on
a screw formed on spindle, in which is fitted the mortising
bit. The bottom part K of the pillar B is turned true, and on
it is fitted a bracket L, so arranged that it can be swung round
the pillar, so that the one arrangement will serve for mortising
door locks. The bracket L can be raised or lowered by means
of the worm M, which actuates the pinion N, gearing into
the rack O, allowing the different heights for mortising to be
obtained., The bracket L can be swung round the pillar B, and
t can be fixed in any required position by the screws P ; on the
bracket L are fitted ordinary longitudinal and transverse slides
Q, and on the top slide is fitted n table R make to slide thereon.
Underneath and on the side of the table R is fitted a rack S

experiment requires no further comment at our hands. 1t is |

at | actuated by a pinion T, and worked by the hand wheel U ; this

wheel i’tﬂ-:d!“ that it may be removed when the table is once
fixed to the required position and not required for mortising,
The table R is fitted with a movable fmﬁ V working in alides
W. The wood to be fixed for mortising is held against the
fence V, and held by the m-nmping piece X, actuated by the screw
Y working through the bearer Z ; this bearer is fitted with
scrows, and can be removed when not required.
~ On the part K of the pillar B is fittad a ring A, made so that
it can be raised or lowered, and fitted with a screw B! for fixing
it to any required position ; the ring A' is formed with a pro-
jecting piece C', to which is bolted a guide D' made with openings
1, in which works a guide lever F' fitted on the fence V., The
lever F' travels with the table I}, and on and in the opening E',
which is made equal in travel to the length of the mortise hole
to be cut. On the table R, and bolted to the fence V, is a wooden
guide frame G', on which is placed the wood to be operated on,
and on the under side of the frame G are fitted springs H! haviog
studs ' which pass through openings made in the bottom of the
frame (i, and enter the mortise holes which have first been cut,
acting as guides for cutting the other mortise holes, and doing
away with the present system of setting out all the holes to be
mortised, and in addition making each piece of wood mortised
mathematically true,

On the side of the table R is fitted a bracket J', in which
works the end of a screw K!'; which works through a swivel lug
L' fitted underneath an independent table M' ; this table is fitted
on the top of the table R. Underneath the independent table
M! is fitted a stud N}, which works in a curved guide 0" formed
in the table R ; on the top of the independent table M is fitted
a guide plate or fence P! for guiding the wood operated on. The
table M? is used for the purpose of cutting away the wood of the
treads ' and rises R! of staircase strings. When the indepen-
dent table M' is parallel with the table R, the treads Q' are cut
straight on one side by means of the bit Z}, but by turning the
handle S', which actuates the screw K', the l;u::izwndont table
M' is made to work sideways, giving the required angle to cut
away the wood of the treads Q! and rises R', cutfing the wood
at an angle giving the required width at the end, as shown in
the drawing, for the purpose of wedging the treads and rises up
to the proper joint,

The mortise bits are made of steel, and formed with three,
four, or more distinct cutters of a spiral curved shape, cut round
and lengthways of the boring bit, and sharpened on the edges.
When boring— for first passing through the article to be
mortised—all the cutters are acting, but only one or two cutters
is or are on the cut when the bit or wooX 18 made to travel
sideways or horizontally, that is to say “slotting,” the other
cutters being formed equally in a circle steady the bit,
preventing it working sideways, and producing an evenly cut
mortise hole, doing away with the evils in bits heretofore in use,
made with two cutters and two small wings, which left the bit
loose in the hole until the cutters came in contact with the
wood, causing the bit to work sideways, and producing an un-
evenly cut hole,

The mortising machine is shown fitted with moulding bit and
apparatus for keeping the wood in position during the operation
of cutting the mouldings, On the table R are fitted plates (7
having jawa D2, in which work spring levers E? having friction
pulleys F* fitted in the ends ; these friction pulleys are kept
pressed against the wood G#, which is operated on by the serews
H?, giving the required pressure, and preventing the wood work-
ing sideways daring the operation of cutting the mouldings. In
the spindle E is fitted a moulding bit or tool 1% this tool is
made with five cutters J® of a curved shape. The bit or mould-
ing tool can be made of any pattern to suit the required mould-
ings ; on the bottom part of the bit is formed a stud K*, which
fits in a hole formed in the top table R, and the top L is made
taper to fit the spindle E,

Figs. 10 and 11 represent the mortising machine fitted with
apparatus for cutting shoulders and tenons. On the table R is
bolted a frame S? having slides T¥, in which are fitted the
bearers U? of the saw spindles V2; these slides or bearers are
raised or lowered to suit the thickness of the wood to be cut, and
are actuated by screws W worked by the handle Y?, which is made
to fit the heads of the screws W2, On the endsof the spindles V* are
fitted small circular saws X* which are actuated by a rope or
belting Y* working over pulleys 72 ; the circular saws X? cut the
shoulders of the tenons, and prevent broken shoulders, and con-
sequently bad workmanship. On the end of the spindle E of
the mortising machine is cut a screw, on which is screwed a
disc A? having three cutters or sections of a saw Bs fitted on it.
The spaces C» are for the purpose of clearing the cutters from
the chips or sawdust, A similar disc D? is fitted underneath
the disc A?, having similar cutters ; the top disc cuts the
top of the temon, and the bottom one the under side
of the tenon. Between the disc is fitted a wooden
washer E?, and this washer varies in thickness according
to the thickness of the tenons to be cut. A set screw I? is
passed through the bottom dise and washer, and screwed in the
boss G? of the top disc. The wood operated on is made to slide
on a top sliding frame H* working on bottom frames I3 ; stops
and a brake are employed to keep the wood firmly fixed on the
sliding frame H? and to regulate the length of the tenons being
cut ; the sliding frame H? brings the wood first through the
circular saws W¥, cutting the shoulders, and afterwards through
the discs cutting the tenons.

For planing wood a long wooden or iron table is fitted on the
table R, and the spindle of a planing tool is screwed on ; the
table for planing is actuated by gear fitted on the table R and
bracket L.

COUNTER GEAR FOR LATHES.

Tar engraving at page 258 shows a new driving gear for
lathes, &c., now being introduced by Measrs. Hind, of Notting-
ham. The drawings practically explain themselves. Friction
wheels are used. That marked B can be wedged out between or
withdrawn from the other two by a screw on the axis of A,
This latter wheel can be moved by the endless chain C C.

WueN we rend—says the Railway Age—that the last link of the
Southern Pacific Railroad was closed up with a golden spike
costing 180 dols,, driven by a silver hammer worth 60 dols., both
of which valuable instruments ** were presented by our well-known
and enterprising jeweller,” Mr. So-and-So, the question will arise,
did the enterprising jeweller take back his costly spike and hammer
and so get all his advertising for nothing? If not, who did pull
that spike and pocket that hammer? Shall we ever know ?

Sovrn KexsiNeroN Museva.— Visitors during the week ending
Oct, Tth:— On Monday, Tuesday, and Saturday, free, from
10 a,m. to 10 p.m., Museum, 13,948 ; mercantile marine, building
materials, and other collections, 6392, On Wednesday, Thursday,
and Friday, admission 6d., from 10 a.m. to b p.m., Museum, 2245;,
mercantile marine, building materials, and other collections, 691,

Total 271, Ave of co n week in former years
17.6455. hummtﬁ': opening n] the Musem, 16,744,335, ;

|

THE CENTENNIAL EXHIBITION,

‘ (Frem our own Correspondent.)
Ir the attention is directed to the workmanship at the Cen.

tennial there will be found much to instruct, much to surprise,
and something to regret. The foreign exhibits are so limited

that there is really insufficient wherefrom to form a comparison,
The Belgian engine is, taken altogether, an excellent specimen
of workmauship, and one experiences a feeling of regret that a
set serew on one connecting rod should at the crosshead end
stand out at least an inch farther than does the one on the
opposite side of the engine. The fly-wheel is bored out about
{in. larger than the size of the crank shaft, and the wheel is
trued by the fit of the four large keys, The edges, top and
bottom of the connecting-rod jibs nr:{aft._shnrp, and not cham-
fered off at all—a defect which exists on nearly one.half the
jibs in the whole Exhibition-—and the consequence is that if
urr becomes raised on the corner, as it is very apt to do, the
engine may have to be moved so that one can get at the burr to
file it off. This is apparently a small matter, but it is not so in
practice, becanse one is not apt to find the burr until its cutting
in the key-way gives notice of its existence; then a file is not
always at hand, nor are filings the most desirable things to have
round about a key-way, and a journal and bearings, The sera
ing on the crosshead and slides of the Belgian engine is fairly
executed, which is more than can be justly said for the greater
part of the seraping in the exhibition. The crosshead is of that
ugly octagonal shape that offends the mechanical eye on so many
of the engine exhibits, g |
On the English engine and sugar mill we find subs
not highly-finished work. The connecting-rod keys h
addition to the set screws, split pins at the small end, A
upon the working parts are provided with nuts and check-

s also are those bolting the se ts of the fly-wheels together,
and bolting the arms to the hub or boss. The brasses are, as
also are those of the Belgian engine, fitted to come together—
brass and brass. On the big Corliss engine the bolts bolting the

fly-wheel sections, and those bolting the arms to the boss, have
neither check-nuts nor pins, It is only when g to the
locomotive exhibits that one realises how mueh,% over-
looked or slighted, and yet escape criticism. Here four-
wheeled coupled engine, No. 2436, made by a large and well-
known firm of locomotive builders, with the crosshead on the
left-hand side keyed on all out of true. It is in fact, a dis-
graceful piece of workmanship, for beneath the guide-block and
the bottom guide-bar at one corner, and between the block and
top bar at the diagonally opposite corner, we can put in I don't
know how many thicknesses of writing paper; the other corners
of the guide-block are a fit to the bars, hence how much the
piston-rod will be sprung when the engine is running 1 hardly
dare to think of, much less to guess at. The bolts securing the
straps to the connecting and coupling-rod ends have neither
cotters, check-nuts, or pins to secure them—a remark which
applies equally to the eccentric straps. The bolt connecting the
lifting link to the quadrant is provided with a cotter, which is,
however, left unsplit. The link motion and the connecting-rods
of this epgine are well-fitted—a fact, indeed, which applies to
nearly all the locomotive connecting and coupling-rods, for better
sumples of fitting need not be desired.

Before going any further on the subject of the securing of
Lolts, it will be as well to state that it is in each case strenuously
asserted and insisted upon that safety is, in each and every in-
dividual case, positively assured. To the assertion that single
nuts are apt to slacken back, the reply is, that they don't
slacken. In Europe the eccentric straps and connecting-rod
bolts are secured by nuts and check-nuts, and by split pins or
split cotters in addition, and where taper pins are used they
are forged split, and opened out after being put finally in their
places ; but in the engines exhibited, the taper pins—where
there are any—are solid, and depend upon the driving fit only to
retain them in their places. European mechanics strongl
object to this, while nobody claims any advantage from the dis-
pengiog with these extra securities which render it necessary for
Mr. M. N. Forney, in that valuable little book, * Forney's
Catecbism of the Locomotive,” to say as follows :—* Question
460 : In inspecting the cylinders, pistons, guides, and connect-
ing-rods, to what points should the attention be directed !
Answer: ., . . Especial attention ghould be given to seeing
that all the bolts and nuts on the connecting-rods are tight.—
Question 466: What part of the valve gear should receive
attention when the engine is inspected !  Answer: All the bolts,
nuts, and keys should be carefully examined, to see that they
are properly fastened. The bolts and nuts in the eccentric
straps are especially liable to come loose, &e, &c.—Question 408 ;
To what points of the running gear should attention be directed
during inspection ! Answer: ., . , The bolts and nuts about
both the engine and the tender trucks should be watched, to see
that none are lost or work loose. . . .—Question 471 : What
duplicate parts should be carried with the engine ! Answer:
Keys, bolts; and nuts for connecting-rods. . . ." Mr.
Forney's catechism is thoroughly practical, and there is no doubt
that each of the above instructions is well directed and posi-
tively essential. To proceed, however, a locomotive, numbered
3860, and exhibited by another large firm, has bolts and nuts
and pins to the eccentric-rod eyes, but bolts and nuts without
pins are employed to hold the link halves together, the links being
made in two pieces, bolted together at the ends with a distance
block between them, The connecting-rod bolts have check-nuts
but no pins, while the eccentric-rod eyes have nuts and taper pins,

The Philadelphia and Reading Railroad exhibit a locomotive
that, so far as workmanship is concerned, is a positive eyesore,
It is a consolation to know it was built by a tices, and
it would be a still greater consolation to know it had been
built in the dark. The pump is operated by an outside crank
attached to the end of the crank pin. The crank was bored too
large for its seat, and the key has sprung it on the keyway side
away from the seat so that a piece of paper can be passed be-
tween the bore of the crank and the geat. The connecting-rod
key on the right-hand side of the engine is so loose in the key-
way of the strap that a three cent silver piece has been slipped
in between the two, A washer on the end of one of the erank
pins, to secure the rods, is fastened with a ta.gnr pin, and while
the face of the washer is a close fit on one side of its diameter,
it is gaping at least y'sin, open on the other gide. The pin con-
necting the slide spindle to the rocker arm on the right-hand
gide of the engine shows under the head a similar state of affairs,
The rods are, with the exception of the keys, well fitted, and so
is the link motion, the bolts being secured with split cotters,
and the caschardening beiug especially well executed,

A large marine engine-bui ding firm exhibits, near the locomo-
tivu,:gugc marine engine shaft and crank, with the machine
work on them all done. The turning work on the shaft is any-
thing but noteworthy, except it be for coarse chatter marks whic
appear all over it, while the less said about the planing on the
back of the crank the better.

It is with a sigh of deep relief that one turns from these two
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last exhibits to the handiwork exhibited by the Cornell Univer-
sity students, who show the best exhibited specimens of scrap-
g, or to the lathes exhibited by the Worcester Massachusetts
Free Institute, on which both the fitting and the finishing are
excellent,

The finishing on the machine tools exhibited by the Putnam
Machine Company is equal to the finest silver plating, The
finish is, it is true, done with the burnisher, but that is of no
consequence, since it isonly applied to those parts where finish
and not fit is the object sought.

In the Hoe printing press exhibit we have examples of excellent
and substantial fitting and finishing, while for a specimen of
accuracy of machine work the Poole rolls are a marvel,

The workmanship upon the Sellers machine tools is also note-
worthy for excellence of execution both in fit and finish, as
might be expected of this firm,

One of the most interesting exhibits in the Machinery Hall is
the Thompson or Buckeye engine and governor. The engine is
illustrated in the accompanying engraving. It will be seen from
the section of the main and cut-off valves that the main valve is
substantially a hollow box or chest closed with a lid or cover.
In the large long stroke engines its form is that of two such |

opposite to that to which the eccentric rod is attached. The
automatic adjustment of the cut-off eccentric is effected by means
of its connection with two weighted levers contained in the cir-
cular case seen on the engine shaft. The outward movement of
these levers advances the eccentric forward on the engine shaft,
and two well tempered cast steel wire coil springs furnish the
centripetal force which returns them when the speed slackens.
Naid gprings are provided with set screws for adjusting their
tension. Figs. 3 and 4 explain the construction of the governor,
and its attachment to the loose eccentric, Fig. 3 shows the posi.
tion of the weighted levers a a, and the eccentric C, when the
engine is at rest or when the speed is not sufficient to move
them. The spring E is shown drawn out to a certain degree of
initial tension, while D shows its appearance without tension,
the space between nut / and the stud o representing the distance
it should be drawn to equal E, Fig, 4 shows the weights thrown
out as far as they will go, in which position the earliest cut-off
takes place, It also shows the position of the levers required
for a direction of motion the reverse of Fig. 3, the direction n
cach case being shown by the arrows. The range of adjustment
turns the eccentric one quarter of a turn, so that if the earliest
cut was fixed exactly at the beginning of the stroke, the latest

MILL NEAR WORIKS
JORE OF CYLINDER 10 s
STROKE /8ins.

SPEED /68 Revs f

SCALE COLes. Frca N

MILL NEAR WORKS
BORE OF CYLINDER I0ms.
STROKE 18ins. ]
SPEED /68 Rcvs.

SCALE 60 LBS.PERIN.

hoxes connected by a bhollow neck, The steam enters its interior
through circular openings in its cover, and thence passes into the
cylinder through ports near its ends as they are by its travel
brought to coincide with its cylinder ports, The exbaust
takes place at the ends of the valve into the ends of the chest,
thence through

the purpose
interior of the valve and the steam chamber in the back of the
chest. The area of these openings is made just sufficient to hold
the valve to its seat, hence it is as nearly balanced as is practi-
cable or desirable. As the valve chest contains only exhaust
steam, the engines mway be run with the chest lid removed, and
anJ lmhfa detected. The cut-off valve works inside the main
valve, and alternately closes the ports leading to the cylinder, A
fixed eccentric opera

of insuring a steam-tight connection between the
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BORE OF CYLINDER 10 ms
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SCALEC GO LBS. POR n.

would be just at mid-stroke, but as the earliest does not need to
be earlier than about one-twentieth, to hold the engine without
load, the latest will, when the earliest is g0 placed, be a very
little earlier than three-fourtks of the stroke. The proper adjust-
: ment in this respect is obtained by turning the governors for-
into the exhaust pipe. To the openings | wards and backwards on the shaft as required. The action of
in the back of the valve are fitted self-packing rings, which serve | the governor can be best understood by reference to the accom-

panying sketch, Fig. 5. Let A represent the engine shaft, and
B the weight attached to the lever of the governor, which lever
1s pivoted to the case at o, and having a range of movement
outward to ¢. The centrifugal force of a body revolving in &
circle is, for a given uniform speed, directly as its distance from
a centre round which it revolves. The resistance of a coiled
steel wire spring increases directly as it is extended. Supposing
the spring to be attached to the lever at J, with an amount of

tes the main valve, and an adjustable one | tension equal to the distance « 5, it is evident that if the weight

operates the cut-off valve through the medium of a com- | B is moved out to €, the spring will be drawn to ¢, and will

pound rocking-arm device and its coppections. A small
rocking shaft, which forms a part of the device, works in a

ing in the main rocking arm, and moves with it, so that the
movement of the cut-off valve, relatively to its seat in the main
valve, is both as to time and extent just what its eccentric would
produce if the valve worked in a stationary seat, and was
attached directly to maid eccentric. The stem of the cut-off
valve # through the hollow stem of main valve, and is con-

n to an upright arm on the nut-uﬂ‘mcklhaft,nnt.hﬂendl

exert just as much more force than when at b, as will equal the
increased centrifugal force of the weight at C. With such an
adjustment of tension the regulation would be perfectly isochro-
nous, provided an equilibrium between the two forces could ever
be :;ilchod, hu;iﬁnua it cannot it is n to introduce such
conditions as require a slightly greater s to the
weight to C than is required to start it from B?m'%hin condition

is obtained with a little less tension than the distance a b, the |
diminution of the tension being determined by the degree of
i

stability required in the equilibrium. The engine exhibited has
A cyh.njnr' 16in. diameter, 36in. stroke, driving a pulley 10ft.
diameter, 20in. wide, and 300ft. of shafting, for the purpose of
exhibiting the engine at work.

Mr. J. W. Thompson, the inventor of this engine, hasa made a
landable effort to improve the construction of the well-known
indicator, and especially with the view of improving the diagrams
taken from high-speed engines, which it is well known are fre-
quently of a most unsatisfactory character when the ordinary
instrument s employed.  Mr. Thompson states that the
cireumstances which compelled him to make the improve-
ment were similar to those which led Mr. Gooch to adopt the
principle of causing the marking-point only to travel to the full
extent required by the diagram. Subsequently Mr. Richards
added a parallel motion to steady the movements of the pencil,
and caused the latter to travel a greater distance than the piston,
Mr, Thompson contends that Mr, Richards improvements did
not fully carry out Mr, Gooceh's idea, as the mechanism adopted
by Mr, Richards involved three times as much disturbing momen.-
tum as produced by the single lever of Gooch.

In order to remedy this defect, and overcome the difficulty of
obtaining a clear diagram from a high«peed engine, Mr, Thompson
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reverted to a single lever, and caused the end of it to move in a
straight line.

The lever a, Fig. 6, is pivoted to a bracket E, which has a fixed
pivot, so that its upper end c is free to move. A light and short
radius bar b is attached to a rigid standard F, and also to the
lever a, at such a point that its effect is to counteract the curvature
which the end a would have if the end was fixed. The line
produced iz practically straight for a distance ample for the
purpose, though beyond certain limits the lines produced by this
and the Richards' indicator begin to curve, and the length of the
straight portion is the same in each. The reduction in weight in
Thompson's indicator as compared with Richards, ascertained by
actual weighing at the pencil, is stated to be fully two-thirds ;
but it is claimed that the saving of weight is greater than that
proportion, as the lever having to carry a pencil alone, does not
require the same strength as one that has to carry a link and
another lever. The counection is made of the length mathe-
matically required to give correct indications, and is a trifle
longer than that of the rod . The joint is thus brought
down near the piston, and is a modified form of ball and socket,
which allows both the lateral movement required by the parallel
motion and the rotative movement involved in swinging the lever
to and from the drum. This joint is made compensating, so that
loat motion may be easily taken up, On this indieator two joints
between the piston and the pencil are dispensed with,

The result of these alterations in the eonstruction of the
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indimtu? is shown on the diagrams sent herewith. One was | out for itself a bed of nearly three quarters of a mile in width | the Sth a steam launch was in readiness, and was actively en-
taken with the ordinary indicator, the other with the improved | in the gravel and clay formation. During the dry season the | gaged in carrying traffic and tugging native boats across the river.

instrument ; one instrument was right-handed and the other
left-handed, so that the corresponding ends of the eylinder are at
opposite ends of the paper. These diagrams were taken under
such circumstances as most severely test the instrument used, such

as high speed, light load, quick induction and cut off, and a high
grade of expansion.

They were both taken from the same engine, and under the |

same concditions, as far as these could be obtained., The size
speed, and kind of engine are marked on the diagrams,
diagrams were taken with the new indicator.

Among the novel motors in the Exhibition is the Rider com-

pression engine, by the inventor of the well-known Rider cut-off |

gear. The Rider compression engine consists essentially of a

compression and a power cylinder, with their respective pistons |

and connections. The lower portion of the compression cylinder
is kept cold by a current of water which circulates round its

water only covers a portion of the bed where the channel is
deepest, but like many other Indian rivers its course is perpetu-
ally shifting, and the channel which a few years back hugged

the right bank has been gradually silted up, the deepest section

The best ‘

now approaching the left bank. In the rains the water covers
the wll:nla bed, and when heavy floods oceur it rises over the left
bank and overspreads a large extent of country. The town of
Broach lies on the north, or right bank ; it is considerably raized
so as to be completely protected from floods. The railway
viaduct over the Nerbudda consisted of sixty-seven spans of
generally 625ft. length each, supported upon cast iron columns
or piles 2ft. 6in. external diameter, made up of 9ft. lengths,
The total length of each averages between 8uft. and 90ft,, and
they are screwed into the bed of the river to depths varying
from 30ft, to 40ft. EFach pier consists of five of these piles
ranged in a single row transversely to the viaduct, with here and

exterior, while the lower portion of the power cylinder is kept | there some extra piles supporting fenders for protection from the

hot by the action of the fire below the heater.
also the cooling
alternate presentation to the surface of the heater and cooler in
a thin annular sheet. The same air is used continuously, as
there is neither influx nor escape, the air being merely shifted
from one cylinder to the other. All the movements of the
varions parts are uniform, being sololy derived from regular,

The heating and

circular, and rectilinear motion ; anl as there are no compli- |
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of the air is instantaneously effected by its |

trunks of trees which are frequently floated down by the floods,
The double line of rails is carried by longitudinal wrought iron
lattice girders over the three central piles, and the weight is dis-
tributed over the five by cast iron cross girders. There is room
left, therefore, on ecach side of the lina for a platform or
footway, but these, although at one time contemplated,
have pot been completed, and foot passengers usually ecross
the river in buats. The piles are cross trussed down to

RIDER'S COMPRESSION ENGINE

cated parts, and none of the irregular intermittent impulses |

which characterise caloric engines, a high rate of speed and
smooth action may, it 18 claimed, be safely and easily obtained.

The operation of the engine is briefly as follows :—

The compression piston C first compresses the cold air in the
lower part of the compression cylinder into about one-third
its normal volume, when, by the advancing, or upward motion
of the power piston O, and the completion of the down-stroke
of the compression piston C, the air iz transferred from the
compression
the heater B, without appreciable change of volume, The result
i8 a great increase of pressure, corresponding to the increase of
temperature, and this impels the power piston up to the end of
its stroke. The pressure still remaining in the power cylinder
and re-acting on the compression piston forces the latter
upward till it reaches nearly to the top of its stroke, when, by
the cooling of the charge of air, the pressure falls to its mini-
mum, the power piston descends, and the compression agai
begins, In the meantime, the heated air, in passing through the
regencrator, has left the greater portion of "its heat in the
regenerator plates, to be picked up and utilised on the return of
the air toward the heater.

The regenerator, as it is called, is a very important part of the
engine, and consists of numerous thin plates of iron between
which the air passes, and which alternately absorb the heat from
the air and return it.

One of these engines is at work in the boiler-house, No. 4,
feeding a boiler.

FALL OF THE NERBUDDA VIADUCT.

Tux Bombay, Baroda, and Central India Railway runs from
Bombay northwards, up the coast to Guzerat and the district of
Kattiawar, pasing in its course by the important towns of Surat,
Broach, Baroda, and Ahmedabad. It has to cross several rivers,
the principal of which are the Taptee, at Surat ; the Nerbudda,
at Broach ; the Mahee, near Baroda ; and the Sabunmuttee, at
Ahmedabad. The viaduct over the Saburmuttee was seriously
injured by the floods last year. This year the Nerbudda viaduct
has suffered, and the damage done to it has been very consider-
able, amounting to the total destruction of more than one-third
of its length. The river where the railway crosses has channelled

' It was then about 13ft, below rail level.
cylinder through the regenerator R, and into |

. excessive wrench the structure must have borne.

| h}?

and below the river bed, and the structure iz very rigid,
On the night of the 5th wult. the water had risen to the
greatest height which had been observed since the erection of
the bridge, and was rushing through at a velocity estimated at
from eight to ten miles an hour, throwiog up a wave against
each pier of about 7ft, in height. Atabout midnight the surface
of the water 13 stated to have been 42ft. above low-water mark,
or Hfe. higher than it had been koown to rise for many years,
The left bank of the
river was submerged and the adjacent country flooded, a small
neighbouring village being entirely destroyed. Shortly after
this, two or three of the spans of the bridge near the left bank
were carried away, quickly followed by several more, and
ultimately twenty-five in all were bodily thrown into the river,
leaving only forty-two spans remaining. The whole of the
south end of the viaduct was thus destroyed, and although the
river has since subsided some 15ft. to 20ft., there is nothing
visible of the structure beyond two or three of the girders of the
shore span, which are lying on the end of the embankment very
much contorted, and a few of the broken stumps of the last two
piers nearest the shore. The current on the 13th instant was
running too strongly to allow diving operations to be effected, so
as to examine the condition of the bed of the river where the
viaduct stood. The last standing pier has its cast iron girders
cracked and is otherwise shaken, but the rest of the bridge at
present appears intact. The longitudinal teak sleepers are
broken off with the usual wood fracture, but the up rails—iron—
are broken short off over the girder, almost as if shorn ; the
right-hand down rail is cut in a similar way, but the left-hand
down rail hangs over about 3ft. and 1s contorted. To a casual
observer, except for this last fact, there is nothing to show the
The greater
part of the submerged portion of the viaduct is apparently lyin
not many yards below where it originally stood, as indimteg
the eddies in the water, but none of it is as yet visible.
Unfortunately the accident caused the loss of one life, namely,
that of Pestonjee Framjee Green, inspector of bridges, who
with two others was on duty on the bridge, and near the shore
end when it was carried away. All three were thrown into the
river, but two escaped. The inspector Pestonjee is still reported
missing.

Although traflic was suspended for a day, on the morning of

The launch was brought from Bombay by rail, a distance of
200 miles. A delay of little over an hour 18 occasioned to the
mails in crossing.

Temporary landing stages have been erected, and a more con-
venient one is in course of construction attached to one of the
piers of the standing viaduct, which will enable the larger barges
to land goods and passengers readily. It is clear that, great as
the difficulties are which the engiueers and traffic ma and
his stafl’ have to overcome, they have met them with admirable
energy and foresight,

When circumstances allow diving operations to be carried out,
it will be ascertained whether the piers were undermined or
otherwise. Either that or the fracture of some of the piles
from side strain caused by a diagonal current are among the
most probable causes of failure. The appearance of the fractured
rails tends to show that the last span must have fallen almost
vertically downward.

The viaduct has been standing for about fifteen years, It
suffered damage in 1864, when six spans were carried away and
subsequently renewed. In 1868 three spans were carried away
and were replaced. The present destruction of twenty-five
spans represents a length of about two and a-half furlongs.

The excessive flood this year is attributed mainly to the late
but heavy fall of rain up country. Great apprehensions were
entertained for the safety of the Taptee viaduct, owing to reports
of heavy floods up the river in the neighbourhood of Nagpore.
The water is stated to have risen within 4ft. of rail level on that
viaduct. The country bears signs of heavy local rain, but the
floods have subsided, and both the rivers are now in their norw.al
monsoon condition.,
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THE PATENT JOURNAL.
Condensed from the Journal of the Commissioners of Patents,

Grants and Dates of Provisional Protection for Six Months.

2329. Improvements in obtaining and applying Morive Power to sub-
marine operations, Edward Jordon Hough, St. Helen's-place, London, —
S June, 1870,

20, Improvements in machinery for Scovrixe, Berrixa, or GLassixo
LeaTaer or Beamixa Hioes, Frederic Augustus Lockwood, Dristol, U.S,
—21at July, 1870. -

2000, An improved machine or apparatus for Wasnme and Perriva
PoraToes or other vegetables or roots, Thomas Bradford, High Holborn
London. —26th Jitly, 1870, =

3001, Improvements in the construction of Steam Borvenrs, and in appa-
ratus to be used in the manufacture thereof, Bristow Hunt, Serle-street
Lincoln's-inn, London.—A communication from Alvan Dinsmore Brock .
Washington, U.S. —2nd August, 1876, -

3181, Improvements in the manufacture of Articues from Correr, and
in apparatus employed therein, Sydney Pitt, Sutton, sSurrey.—A com-
munication from Count Stanisias de Plater-Syberg, Paris, —11th August
1870, «

3376. Improvements in Gas Rravcratine and saving apparitus
sSleb and Theodore Schwarz, Hamburg, Germany. . PRREGHE. e

3377. The improvement of TurNsTILES, and apparatus connectod there-
with, George Lowry, Salford, Lancashire,

g4y, Animproved combination of processes and a yparatus for the manu-
facture of Sopa and Potasu, and the recovery of the sulphur employed
therein, Walter Weldon, Abbey Lodge, Merton, Surrey, —28th Auguat,
1874,

3400, Improvements in Avromatmic Tureap LAvEnrs combined witly
Tureap Canriers, applicable to the machines employed in wanufie-
turing ribbed, looped, or knitted fabrics, Thomus Coltman, Leicoster-
ahilre. —30th Avgust, 15740,

d440. Improvements In SoLITAIRES or Sceeve and CoLrar Stops
Froderick Welntraud and Richard James Secundus Joyee, Alderman-
bury, London. —31sf August, 1576, :

3457. An improved moethod of Ramsing and Lowerixe Wixpow-BLINDS
and apparatus therefor, Charles Dawbarn, Bury-court, St, Mary Axe,
Loudon —A communication from Louls H. Guno, New York. — 4th Se -
tember, 1870,

35190, Improvements inapparatus for Weavize Loorep and Piven Fanpics,
Bristow Hunt, Serle-street, Lincoln's-inn, London.—A communication
from Octavo Alexandre Gallet, Parls —7th Septenher, 1876,

3580. A new or improved GrRAVE TABLET for perpetuating the memory of
the dead, James Gillman, Leeds,

3554, lmprovements In Sgwive Macmixery, Howard Pratt Garland,
Diundee, Scotland.—8th Seplember, 1871,

3510, Improvements in Inscnarcing WATeR from Steaysvirs and other
vossels, and in apparatus to be cmploved for this purpose, ltobert
Griffiths, Bayswater, London. —U1h Septeilier, 1870,

3358, lmprovements in Rouier or Wneer Skates, Frederick Young
Dalston-lane, Hackney, London, aud Charles Frederick Decon, South-
ampton.,

3500, Improvements in Rearivo and Mowixo Macmixes, Adam Carlisle
Bamlett, Thirsk, Yorkshire.

3362, lmprovements in apparatus for use in Storrise and CoNTROLLING
the MoTiox of SHiIPs" CaBLes, Alexander Jardine Alderman, Copenhagon-
stieot, Cloudesley-rond, Islington, London —11th Septemnber, 1876,

3566. A new or improved apparatus for Sroprring Pompine ExoiNes, John
Robertson, Lanemark, New Cumnock, Ayrshire

3572, Improvements in Scnoor Fersmitore, Willlam Coor Parker and
James Stabler, Darlington, Durham.

3574, Improvements in CooLing Woves or FELTED Fasrios after the pro-
cesa of steamiong or blowing or bolling in water, Henry Listor, Ashbrow
Mills, Huddeistield, Yorkshire.

3576, Improvements in Puripyvine and Disisxvecrivg Sewaoe and other
foul waters, and in the preparation of disinfectants, Willlam White,
London-road, Newecastle-under-Lyna.

8578. Improvements in Hauvestizg Macnines, Bermhard Samuelson and
Willlam George Manwaring, Banbury, Oxfordshire,

3580. Improvements in the method of Winprixa Hosiery Yary, and in
apparatus employed therefor, Howgate Greaves Warburton, Leicester-
shire.—12th September, 1870,

3682, Certain improvements in machines for Prixtivoe or Empossizg
Npoors Peter Joel Livsey, Manchester, —A communication from lra
Dimock, Hartford, U. 8,

3586, Improvements in apparatus connected with Cueaxsine the Borroms
of Brirs and other submerged structures, Henry James Cole, Wands-
worth-road, Surrey.

3587, Improvements in SiGNALLING ArparaTyrs, Philip Haughton Whit-
taker, Parr-strect, Liverpool.

3588, Improvements in Rim, Mowrise, aud other Larcn Locks, Edgar
Hum, Stoke Newington, London.

3502, Certain improvements in the construction of instruments for
SneEAriNg SHeer or other Anmmars, William Clark, Oxford-street,
London. —18th September, 1870.

4508, Certain improvements in machinery for Fimismixe the Exps of
;:HLLHt for MeTaL Rorrize, Frederick Richard Wheeldon, Wolver-

AMPUon.

3508, Improvements in Grose HoLpers suitable for gas and other lamps,
Henry Horton, Finsbury-street, London,

3600. Improvements in Frames employed in stretching and finishing of
skirts, Thomas Bernard Ward, Holt Town, Manchester.

3602, Improvements in the construction of DecaxTers, WaTerR DoTTLES,
Tomprers, and other vessels or articles made of glass, china, stoneware,
-{':- n{;hﬂr brittle or hard materials, James Vernon, Newton Stewart,

igton.

J604. An improved I’'mixtiNg. Parenr-cotTiNGg, and Tac-maging MACHINE,
William Robert Lake, SBouthampton-buildings, London.—A communi-
cation from Willlam Heckert, Providence, U.8

8608, An improved Foustaiy Pexmocoer, Willlam Alexander Brice,
Chancery-lane, London.—14th September, 1670,

3610. Improvements in Tanoep Seapes and Swovrers, Francis Adkins,
Oldbury, Birmingh:am,

d614. Improvements in the construction of Craxk-ArMa used In looms for
weaving, Denis Bury, Oswaldtwistle, Lancashire.

8615. Improvements in Woop Berews, and in machinery for making the
same, and in means, methods, and processes connected therewith,
Thaddens Hyatt, Gloucester-gardens, Hyde Park, London, and Thomas
Rickett, Devonshire-place, Porshore-road, Birmingham.

3616 Tmprovements in Stios or Crases, Willlam Henry Douglas, Stour-
bridge, Worcestershire,

3618. lmprovements in Screw Proreciens for propelling vessels through
the watbr, Robort Henry Armit, Victorla-chambers, Westminster,

3620. Improvements in Exoives worked by the combustion and expan-
sive force of an inflammable Auld mixture, Matthow Piers Watt Boul-
ton, Tew ark, Oxfordshire. --16th Septeniber, 18786,

9622, Improvements in means or apparatus for FoLpixe WRAPFERS or
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Covenrs around Caxes of Brackise or other material, Willlam Cowper
Pollatt, Holborn, Londan.

3020, lmrunmmhin Packixa Rixos and In the method of and a
ratus for manu the same, Frank Wirth, Frankfort-on
gm, Germany . — A communication from Theodor Remus, Lode,

3025, Im ta in Kivxs, John Garlick, Birmingham.

3682. A new or improved Fumixo Gean Wixch, or armangement of
mechanism for heaviog in herring or other fishing nets, trawl ropes,
and da;;hm fishing or other lines, Charles Robertson Mitchell, Aber-

#083. Improvements in Cesxtrirveat Macmines, Edward Alfred Cowper,
Groat -street, Westininster,

3044, Tmprovementsa in n:&];::hu for Grixpizo Wine Canos, Willlam
Walton, Denton, Lan

8680. Aun improvement or lmprovements in Lases for burning kerosine
or other light or volatile olls, William Lowe, Handsworth, Staffordshire
— A communication from Willlamm Heory Dalton, Emeral Hill, Mel-
bourne, Victoria.

8038, Improvements in Looks or Fastexivos for Doxes, the same belng

y applicable in {m boxes for clgar lighters and matches,
Carl Hermann Wetzel, Al , London, —10th September, 1870,

4640, Improvements in apparatus for Disisrrorize Croritive and othor
ilmll;muﬂulu, Charles Edward Heron Rogers, East Retford, Notting-

amshire,

8644, An lmproved Proroararmic Tistiza Avranratus, George Nesblitt,

o Bournemouth, Hampshire,

8048, ITmprovements iu Steam Doicens, Charles Denton Abel, Southamp-
ton- ings, London —A communication from Lebrecht Stelnmtller
and Carl Steinmiiller, Gummersbach, Germany.

8648, Improvements in Wispows for Carmnisoes and in fastenings for
the same, Henry Brittain, Birmingham.

8650, A machine tor manufacturing the improved apparatus to Propuce
SousNp, as a substitute for a castinet, Henry John Distin, Tavistook-
street, BDedlord-square, London. —18th Seplember, 1870,

8059, lmprovements in Sewr-activg MoLes used for spinning cotton, flax,
wool, and other fibrous materials, John Farrnn and James Walsh, Over
Durwen, Lancashire,

3654. Improvements In the constructlion of Canmiers, PepEsTALS,
Purreys, and Cooruinos for Smarmine, and Mecuaxism for CouNTen-
siarTinG, and o Larnes or MacmiNery for Makixo Suarrs, Willlam
Ford Smith and Arthar Coventry, Salford, Lancashire.

4855. A new or improved Gas Goverxor, Willlam Foulls, Glasgow.

Eﬂﬁilgm ments o Bavr-cock Hyprasts, Bamuel Denjamin Wilkins,

8668, Improved sell-detaching apparatus for DiseNoaoine Suirs’ Boats
and other purposes, Willlam Alexander Brice, Chancery-lane, London,

d069, ITmprovements in Loowms for pleating and diapering all kioda of

cloth and tissues, Willlam Morgan-Brown, Southampton-buildings,
London, —A communication from Hyacinthe Marie Fouillet, Chausséo
d'Antin, Parls.

8060. Im means and

:.ﬂrxntu- for ReGuLATING RECIPROCATING

Morion In Motor Exoixes other machinery, Gustav Ernst Adolph
Hoermann, Great Towoer-street, London.

d601. Tmprovements in Steas BoiLess, John Honry Johnson, Lincoln's-
inn-flolds, London, —A communication from Charles Ten Brink, Parls.

3062. Improvements {n tus for Mankivo Lawx Texxis Couvnrs and
othor surfnces, Thomos Hunt, Ban , Oxfordshire.

8003, Improvemoents in machinery or a tua for Corrivoe, TuRKiNG,
or Buariwo Woop, George Broy, Kelghley, Yorkshire,

8005, Improvements in appartus and means for the Traxsmmssion ol
Purssune to Hypraviic Macmixe Toows, to facilitate their application
to the work on which they are to beapplied, Ralph Hart Tweddel, James
Platt, and Jobn Fielding, Gloucester.

8066, An improved Sasu Fastexer for Wixpows, which s also » ble
for securing cascmonts, cupboards, or doors, or for other similar pur-
poses, Samuel Hill, Southwark, London.

3007, ITmprovements in the manufacture of S8kewrs and Tuses, Charles
Fredorick Grimmett, Edgbaston, Warwickshire,

8668, Improvements mlnﬂn%tn the combination of AnvioLes of Coxrec-
TioNeERyY, and the like, with musical instruoments, Willlam Robert Lake,
Southumpton-buildings, London, — A communication from Johann

mﬂlmuxn -i.'ll:ld Jumg Burmﬂuuh:. Prague, Bohemin.

n impro gar, C Henry Everett, Douglas-place, Queen's-
road, Bayswater, Londoun, : . h

8070. Anim ent or lm&::emﬂ nts in THERMO-ELECTRIC GENERATORS
and in ELECTRO-MOTORS, llle Alphonse Faure, Faversham, Kent. —
10tA September, 18706,

HE .Iimpmmmhinthn PomiricaTios of Gas, Robert Harris, Bow,

ndon.

3675, An improved apparatus for Ramsing, by means of compressed alr,
Eﬂ"tmm Suirs or other vesscls, Ermest Cuyer, Honflour (Calvados),

nee,

8070. A new mode of and apparatus for DrEatnizg Warm Amr, Noble
Seward, Templeogue, Dub 4 =

3077, Improvements in Foo SioxaLviya on raflways or tramways, and in
o tus therefor, John Keighley, Ormskirk, Lancashire.

3078, Improvements in Exoixes for propelling steam launches and yachts,
and for other purposes, Eustace Ernest Wigrell and Claude Halsoy,

Hﬂlt-lnnn. Lundnrnl..n ng

8070, lmprovemeuts in trea Pararrise, Willinm Bryer Nation, Charles-

m Old Kent-road, Surrey, and Walter Hymhtgg::. Old Kent-road,

n,

8082, Improvements in the Fursaces and Frues of Steam Boirems,
Samuel Hancock and Willlam Soar, Nottinghamshire.

8083, lmprovements in the action of Urmionr Praxoromtes, Henry
DBrooks, Hegent's Park, London,

8684, Improved means or to be employed in Coxwxrcrive and
DiscoNsEcTING RAILWAY or TRauway Rouvixo Stock, Frederic Barnes,

Sulbam, Reading, Berkshire,

3085, lmprovements iu Faxs for food from insects, and for
sl purposes, Willlam Robert Lake, thampton-bull Laon-
don,—A communication from Samuel Willlam Lambeth and Willlam
Raymond Lafoureade, Philadelphia, U8,

8080, Improvements in the m:nu&ctun of ArTiviciaL ManbLE or STONE,
Louis Abmabhan Brode, Glasgow.,

B0s8, lmprovements in the mode or method of and d
the conuections of EiECTRO-MAGNETICS10NALLING [ SATRUMENTS, Willlam

agpmﬁ:ﬂd Richard Roblt: H.rpnr;nﬂt:lli;h;ry-lm, Strand, London.

, or improvem REECH-LOADING SMALL ARMS,
Jnhlll H‘Iinhll'hﬁ B'rh bam,

8600. Improvements EaM BoiLens, Hunter Henry Murdoch, Staple-
inn, London. —A commuulcation from Emile Béde, Verviers, ﬁol;hl:]m,

3601, Improvements in Rareway Sieerenrs, Willlam Edward Newton,
Chancery-lane, London.—A communication from Jules Leonard Lonodr,
Paris. —20th September, 1870,

8002, Improvements applicable to Gas Foawaces, and in the u

of % Samuel Godfrey and Richard Howson, Middlesbrough-~
on-
3608, Improvements In the manufacture of Bvaar, and fa the means
em therefor, Willlam Renny Watson, Glasgow, — A communicati
mml vid Huﬂuh Weston, Btl'lﬂnl , U.S - S
4, Improvements in a tus for Guisping Wike Carps, William
0ds0: Teefwovamati th s mtbod of
mprovemen e m nnd o tus for SecvRING Grass
in metallic window frames, Robert Hird, ley, and Alfred,
2697, In pmf“h ta in mnth;n f F: & S
. Im men ery for xirrivag Ina J
and Thomas Blackburn, Hhuk?um Enml;lru. S, SRR T osk
8098, Improvementsa in Loous, David Sowden and Reuben Calvert Ste-
phenson, Bradford,
“Fraz, Row. Woatszx, Sita, Corrum, or other yaras Willists, B
- EN, BILK, X, or
Holbeck, Tesds. : S—
8700, Im in Brevcwes and Biovere Staxps, Thomas Browett,
Manchester, nnd Willlam Harrison, Portland Manchester,
8701, Improvements in appuatus fer Wonkixo and Lookine the Porwrms
and SiaNaLs of Raiewavs, John Brierley and Walter Wright Brierley,
Kilburn, London.—A commuuication from Frederick Wade Brierley,

Philadelphia, U.S.

8702, lm ‘r%h Il:Hl.l:wmn Hmnumnd I.l-:n dl::nhmunu for the
R cent Newton, Chancery . —A communi
tion Robert Whitehill, New York. - -y

av0s. 1 ents in the means or apparatus employed in the manu-

facture of WroveaT Irox or SteeL Discs or WaeeLs, James Aborcromble

Curling, Leeds.

8708, Im mummm for tho treatment of Inox and Sreer,
John Henry Johnson, ‘s-inn-fields, London — A communication
m mcu Dion, Chambly Basin, and James Baylis, Montreal,

8707, lmj ta ble to Drivize Smavt Macmiwes, Jose
Brunt, bylhlm—‘ggn September, 1876. P

4710, Improvements in Teipomarnic Instrumests, St John Vincent
Pn?fu.&‘u"_‘ communication from Georges Dubern, Allipore,

3711 Improvements in the method of and for Wansing RaiLway
Enmmnwﬂhm“mm the engine, Alfred Mason

3712 Improvements In for Carping CotroN and other fibrous
substances, Willlam Dobson, gym and Thomas H Tush
and Benjamin Alfred Do Bnim.d :u::; =i -

8714, Improvements in the for REFRIGERATING
and for Heatixe Liquins, Willlara Lawrence, St. Mary Axe,

8714. Twprovements in processes for tho production of Irox and StewL,
and inlzh?n construction of furnaces for that purpose, Charles Willlam
Slemens, Queen Anne's-gate, Westminst or,

8715, Improvements {n machinery or apparatus for making CoMposiTioN
OrvameNTs, and for applying the samoe to mouldings, Richard Seully,
Banner-street St. Luke's, London.

3716. Im wents in the construction of Loosms for weaving, Willlam
Lancaster, James Henry Pllkington, and William Pesl, Accringlon,
Lancashire.

8717. An improved arrangement of n regenerative Biemexs' FURNACE,
Ludwig Haarmann, Hanover, Prussia

8718. Improvements In Inmatiza Arranarus, applicable also for dilfusing

rf:imud and other vapours, Charles Ambrose McEvoy, S
sondon,

8710. Improvoments In Steam Powen Fonxaces for the manufacture of
sulphate of soda and potash, and the calcination of alkalies and other
materials, George Dryden Moase, South Shields, Northumberland, —2dnd
Seplember, 1576,

8720, Improvewents in the manufacture of Epaivo in twist lace machines,
Robert Seott, Cromwoell-street, Nottinghamahire.

8721 Jmprovements in Corvieny Tums, Henry Johmson, jun,, Dudley,

- Worcestershire

9784, Tmprovements {n apparatus for Masnixao and Grispisa MATERIALS
for distilleries, and for similar pur , Frank Wirth, Frauklort-on-
the-Maine, Germany, —A communication from Gustavy Ellenberger,
Darmstadt, Germany,

£726. A now or improved Composimiox or Varstsw, Charles Joseph de
Moyer, Alphonse Ruidant, and Plerre Joseph Muldors, DBrussels. —23nd
September, 1876,

4730. Improvements in Sarery Avarm Arranatus for steam boilers and
other structures where gaseous matters are liable to accumulate to an
ahnormal pressure, William John Coe, Liverpool.

4782, lmprovements in Rovvens for ex ing lignid from textile
inaterials, yarns, aud fabries, James Shaw, Galashicls, Selkirk

37386, lmprovemoents in AwpoMiNAL SBurrorms, Abram Charles Herts,
Bloomsbury, London, — A communleation from John IHerts, New
York, U.S8,

Inventions Protected for Six Months on the Deposit of
Complete S tions,

8703, Improvements in ’oses, George Thomas Blundell and James Walter
Blundell, Limehouse, London, and Frederick Holmes, Victoria Park,
London —2Tth Seplenber, 1876,

8706. Improvemoents in Weiomiso Maciixes, James Mackenzle, Edin-
burgh. —27th September, 1876,

3778, An improvement In Lopricants and Packixos for steam engines,
steam chests, journnls, bearings, stufling-boxes, also safes, and as o
covering for steam ers, steam and hot air pipes, and rools, and in
general such parts of machinery as are llable to frictlon or the effects
of heat, Henry Potts Scott and Beaton Hart “Zerbe, Burdett-road, Bow,
London. —28th September, 1870,

5828. Improvements in Lusricarors, Thomas Haynes, Kapsas, Missoori,
U.8.—3rd October, 1878,

Patents on which the Stamp Duty of £50 has been Pald.

8104, Camponic Acip, Frank Wirth, Fraukfort-on-the-Malno, —2nd Octo-
ber, 1878,

8208, Armiriciar Foee, Richard William Johnson, Queon's-gate-gardens,
London,—rd October, 1573

8212. Lamps, John Henry Johnson, Lincoln's-inn-ficlds, London.—8rd
Qetober, 1873,

3216, Bern Vessers, John Rice, Southsoa, —4th October, 1873,

8225. Gas, John West, Maldatone. —4th October, 1878,

3227. Univisixo Hear, Charles Ritchie, Brixton, Surrcy.—4dth Oclober,
1873,

3248. Cormivo Coan, Willism Stovenson and Willinm Ree, Glasgow,
nnd Andrew Dunlop, Stonebouse, Lanark. —7th October, 1878,

8408. Puncmixa Merars, &c., Lawrance Decesloy, Willlam Beesley, and
Jamea Beesley, Borow-in-Furness, —28t4 October, 1878,

3241. Orexing Canemests, &c., Thomas Elsloy, Great Portland.street,
London. —0th October, 1873,

8252, Curoras, Eugine Voisin, SBouth-street, Finsbury, London. —7th
Oclober, 1873,

8255. MorTtar, &c., Charles Wood, Middlesbrough-on-Tees.- Tth October,
1873

8202, Steam Curmivating, William Fisken, Stamfordham.—8th Octlober,
1873.

8276. Pickiyo Coars, John Ephraimm Walker, Sunderland, and John
William Cole, Byker, Newcastlo-on-Tyno.—8th October, 1873

8486, VarLves, Thomns Adams, Granby-row, Manchester.— 22nd October,
1873,

8267. Ksrrrisa Macwises, Henry Josinh Griswold, Southwark-street,
London. —§th October, 1578,

3268. Lupricatons, George Hassltine, Southampton-buildings, London,—
Bth October, 1573,

Hiﬂ;:mﬂuam. &e., Thomas Nott, Oxford-strect, Loundon. —8th October,
1874,

Patents on wbich the Stamp Duty of £100 has been Pald.

2882. Screws, Sreikes, &c,, Willlam Horsfall, New York —5Oth October,
1864,

2017. illm.l.r.n Sxares, Washington Parker Gregg, Doston, U.S. —<7th Octo-
ber, 1860,

4878. Rock DBommso, &e., Ferdinand Floran Villepigue, Brewer's-lane,
London. —4th October, 1860,

2029. Foroes, Jolhn Frearson, Birmingham. —=8th Octoler, 1860,

2081. ﬁmrn‘rﬁ Willlam John Jones, g-street, Cheapside, London, —8th
October, 1800,

2046, PrinTizo Ink, &o,, Willlam Chaplin May, Stratford, Essex. —ith
October, 1809,

25808, Steam Esxoises, Eustaco Wigzell and Joseph Pollit, Hallfux.—6th
Octlober, 1804,

3024, Looms, James Reper, Mason Pearson, and Dandel Mills, Dradford. —
16th October, 1568,

Woticea of Intention to Proceed with Patents.

2109. Hars, Thomas Loes, Stockport. —25th May, 1876,
2215. Borrring Wines, &c., Charles Thomas Mussetti, Minorfes, London.
— 20tk May, 1876,
ﬂﬂi’ fuuuurr:nu. Alan Charles Bagot, Churchdale, Stafford, —27th May,
2248. Hams, Hermann Stern, Derlin,
2252, Carpino Exaines, Joseph Dean, Rochdale.
H‘ﬁi’ fltl‘.ﬂﬂ, &c., James Boorman Johnston, New York, U8, <20tk May,
2262. Loowms, Willlam Morgan-Brown, Southampton-bulldings, London. —
—A communication from George Crompton,
Iiﬁ Marxkina Biuvianps, &c., James Asheroft and Walker Moseley,
vorpoo
2207, Comrasses, Fruncls Barker, Clerkenwell, London.,
2271, Fiuine MemaL, &c., William Sauday, Radeliffo-on-Trent.
iﬂ'i'lﬂ.dll}nr:jl.u, Willlam Hensman, Woburn, and John Hensman, Ampthill,
SO0,
2274. Desks, Frederic Thomas Burrows and Joseph Dufais Colton, Port®
man-square, London —80th May, 1870.
2201, EaArTHENWARE, John Wood, Manchestor.
2301. Woop Pavino, Charles Henry Green, Southampton-buildings,
London. —A ecommunication from Barzilla Foster Pond.
2302, Bteam Boirems, Frederick Hayward, Gracechurch-street, London,
—31at May, 1874,
2000. Furxaces, Fred Barber, Sheffield.—A communication from Emil
Yossnach,
2811, Vesticatons, John Banks, Cork,
2814, Varves, George Frederick Deacon, Liverpool
2815, Boourino Graiy, John Matthew Audus and Nathaniel Bates,
Sowerhy Bridge, York.
H}ﬂ. I?E\;;mnu ho.nn. Licut. Alan Howard, R.N., Portsmouth,—1st
une,
2323, BuiLpinos, Jobn Sidebotham, Blackpool.
2325, Evevarors, John Hancox, Hungerford.
2620. Mormive Power, Edward Jordan Hough, St. Helen's-place, London.
— 2nd June, 1870
Hgg.mcummul Casx, George Lincoln Jeffries, Dirmingham, —8rd June,
247. Fornaces, Désird Lldévin Dernoncourt, Bt. Doenis, France,
Hﬂiﬁ!!nunm. Willlam Edward Teale, Worsley, Lancashire.—5th June,
2000, TreaTing Prants, Octavius Francls Peall, James Willlam , and
P&ﬂ' Dorward, St H'uruu. London, . - !
2378. Kiuws, John Thomlinson, Carlisle, and Johin Salkeld, Junction-road,
Loondon. —0th June, 1876,
IIEL Pl.“ar?lzn Meraws, Charles Clement Walker, Lilleshall, Salop —7tA
e,
2801, Steam ExaiNes, James Cadoux Hudson, Brixtom.
2802 TesTiNG F'l.-ﬂﬂ?‘. &e,, Peter Jennen, Chancery-lane, London.—A com-
munication from KEm rl’a:h Pﬂhh-ﬂl!; June, 1870,
2410, Cantnipors, Willlam Morgan-Brown, Southam n-!mllgg-
mdnﬁ?—ﬁ-f communication from Benjamin Berkley Hotchikiss, —10tA
]

| 2418. Havrino Gean, George Weston, Shoffield.

2419, Paren, William Edward Newton, Chancery-lane, London.—A com-
munioation from Richard March Hoo,

2420. Pasting Laners, Willlam Horlq:n-nm-n, Southampton-bulldings,
London, —A communication from Fisk Russell

2420, Provens, Willam Henry Slegp, Crofthole, Cornwill =126k June,
1876,

2443. Braces, Honry John Broughton Kendall, Great Winchester-street,
London. —130h June, 1870,

2520, Tix Prares, Francis . Liverpool —A communication from
Lewis Mannstaodt, —17th June, 1870,

2584. Dve, Alexander Melville Clark, Chancery-lane, London.— A com-
munication from Charles Rave,

2538, Puoreviens, Charlos Neer, Brooklyn, U.8.—10¢h June, 1874,

2546. Pier Pruos, James Robert Cotton, Bishopsgate-atreet-within, Lon-
don,~20th June, 1870, .

2501, (ias, Thomas Doverton Redwood, Fairlawn, North Fiochley, Mid-
dlesex.

2504 Govensons, Ilenry Edward Nowton, Chancery-lane, London. —A
commuuication from U Stoele —23rd June, 1876,

2680, Skins, &c., Aluxander Melville Clark, Chancery-lane, London.—A
communication from Paul Pansard. —29ch June, 1570,

2700, Sewino Macmixes, Lyman Luther Barber, Doston, U.8,

27902, BoLms, A'exander Melville Clark, Chaneery-lane, London.—A com-
munication from Bouchacourt et Compaguie and Armand Delille. —30ek
June, 1870,

9785, Lowenixa Doars, Willlamm Robert Lake, Southampton-bmildings,
London.—A cummuunieation from Thomas Thomson. —4th July, 1876,
2560. Excings, Roburt Douglas and Lewis Grunt, Kirkcaldy. —13th July,

1870,

2569, Exvevores, Willlam Morgan-Brown, Southampton-bulldings, Lon-

don. —A communication from Maro Spaulding Chapman, —14th July,

18746,
2033. Gas, James Steel, Glasgow. —18th July, 1576

2047. Crotn, &c., Christopher Weblb Smith, Barnwood, Gloucester. —106

July, 1876,

2052, Prosecrices, Willlam Morgoan-Brown, Southampton-bulldi
Londun. —A communication from Benjamin Berkley Hotohlkiss —200A
July, 1876,

2072. Borries, Bigismund Schuman, Glasgow, —21sf July, 1870,

2078. Proroorarny, Willlam Morgan-Brown, Southasmpton-bulldings,
London. —A communication from Louls Ducos Duhauron, —23nd July,
1876,

3380, Porassivsm, Walter Weldon, Merton, Surrey.

4882, Bmioxks, Walter Weldon, Merton, Surrey.

3383, Forxaces, Walter Weldon, Merton, Surrey,

3384. Surriipe of Soniom, &c., Walter Weldon, Merton, Surrey.

$385. Svrrmpe of Soprom, &c., Walter Weldon, Merton, Burrey.,

3886, Nurrnipeof Soprom, &e., Walter Weldon, Merton, Surrey.

$387. Svrrmipe of Sopiom, &c., Walter Weldon, Merton, Surrey.

8888, SuLrmipe of Sopiom, &e., Walter Weldon, Merton, Surrey.

5880, Surrmiox of SopioM, &c., Walter Weldon, Merton, Surrey.—256k
August, 1870,

3479, Buixe, James Thomas Lockett, Northwich.

3454, Sewivo MacHines, John Mountain, Birmingham. —4th Seplember,
1576.

3507, Tiuws, &c., Francls Chamberlaln, Barnsley, York.—0(h September,

2521, Rovmixo Liguomns, Henry Boddington, jun,, Manchester, —7th Sep-

tember, 1870,

catlon from Roboert Stothert Kirkpatrick —8th Seplembar, 1576,

1568, Horeen Skates, Frederick Young, Hackney, London, and Charles
3578, Harvestens, Borubard Samuelson and William George Manwaring,
Banbury,
September, 1870.
9598. Lasrs, Henry Horton, Finsbury-street, London.,

Sepleinher, 1870,

3715 Woon Sonews, Thaddeus Hyatt, Hyde Park, London, and Thomas
3016, Stops, &o., William Henry Douglas, Stour
3618, Prorsiuens, Robert Henry Arnmit, Westminster.—156tA Seplonber,
3622, Brackivo, William
3628, Kiuws, John Garlick, B

Aldermanbury, London. —16th Sep-

tesnber, 1870,

S046, Steam Boicens, Charles Denten Abel, Seuthampton-buildings,

millor. —18th Septanber, 1870,

3665. Gas, William Foulis, Glasgow,

—A communication from Charley Ten Brink —19%th Septesnber, 1870,
3688, SioNaLLiNo, William Smith and Richard Robert Harper, Strand,
5608. Buoam, Willam Reuny Watson, Glasgow.—A communieation from

David MeColley Weston. —21sf Septeml er, 1876,

8715, OnxamexTs, Itichard Scully, S& Luke's, London. —22nd September,

1574.
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Rickett, Birmingham,
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ABSTRACTS OF SPECIFICATIONS.

700. Screw PnoveLLens, I, 8, Eyre.—Dated 25th ﬁbﬂnz. 187
This Invention relates to scrow propellers in which the blades are

adjustable by racka. The racks are connected lﬂﬂ:ﬂ by a frame or

plate, o central opening threugh which is of circular form. The inner
riphery of this plate takes into a elroular ve, formed in and around
¢ periphery of o mm&uund ., At the loner perip of this

are recesses to receive tho ends of trunnlon-shaped proj of a nu
which fits on a scrowed shaft, eapable of being rotated from the deck or
other part of the vessel, but arran to be incapable of longitudinal or
. connecting frame, com ring,
arranged within the hollow boss of the , and the
into the boss through a stu bux.unnru'tu!
to the hollow boss in the form of a tube, having formed
tudinal slots, through which the jections of the nutJ:.
the blades in either of their two mtnl M
a portion of the peri of each blade root is form
outer extromities of teeth are of the -?nl radius
blade root as is the plain circular part of the root,
part are formed, ut each side of the series of teeth,
arranged that when the racks have been moved right
the forward or backward dirmu;l:_.tm;n of the flat parts
bear a corresponding o
, 08 Hmjmﬂup.ndﬁlﬁh be



Oor. 183, 1876.
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THE ENGINEER.

in the position to which it has been moved, According toanother method,
each o root is made with a eircular flange, on a part of {ts cir-
enmference with ratchet teoth to receive a pawl ha ita axis in the body
of the boss ; the pawl is pressed towards the flauge of the blade root by u

and is moved out of gear by the movement of the free end of o
small lever, baving ita fulerum on the boss and provided with a projec-
tion which acts upon a cam-shaped part of the pawl, the free end of the
lever moved as required by plns urmeeﬂnnl on the flange, It
will be ¢ nt that the lmprovemoents ma earried out in varlous
forms, without departing from their dis ve charactor.

701 Srorrens, K Brefit and T. Neville.—Dated 26th February, 1576,

This invention relates to stoppers for bottles known as patent stoppered
bottles, in cach of which there is a floxible lining of cork or other
material resting on a bearing shoulder, and into which is inserted the
stem or plug of the stopper, the head forming a cover ; and the improve-
monts conaist in forming two grooves or sluices opposite each er in
the stowm or gl‘ug of tho stopper, oue E-oovn for the admission of air, and
the other to be used as an outlet for the contents of the bottle, and the
inventors also make the head of a beak shape with swells or curves on the
under-side, which, when pressed down on to the cork or other lining, ex-
cludes the air and prevents leakago.

702. NegepLe Macwmines, & T. Hughes. — Dated 25th February, 1878,
This invention relates to the construction of o machine for the manu-
Facture of that class of sewing machine needles in which thoe body of the
neodle is reduced from the shank, the object of the invention being to
resent the needles to, and rotate thom in thelr passage over, the
ngitudinal surfuce of a grinding eylinder; and the invention consists
principally in a feeding device composed of notehed detachable plates,
combined with mechanism to impart a progressive movement thereto,

798. Duintisa axp Breakixag Dowsx Coan, J. @, Jones.—Dated 25th
February, 1870,

This invention relates, First, to improvements in apparatus for boring
or drilling holes in coal, stone, or other minerals, preparatory to breuking
the same down by blasting, or by mecbanical means, as is well underatood.
Heretofore the drills or tools employed for boring or drilling holes in coal,
stone, or other minersls, have n fed forward by means of n scrow,
workivg through a fixed or a slip nut, or between worm wheels on each
side of the screw, having bruke power applied to them in order to offer a
foree equivalent to the varying resistance of the mineral to be perforated,
Where two or more of such worm wheels are employed on opposite sides
of the screw, it is impossible to bore or drill a hole close up to the roof,
bottom, or l{du of the surface of the coal, stone, or other mineral, as the
drill cannot be nearer to the sides, or bottom, to drill a parallel
hole with the sides of the working than the diameter of one of the worm
wheels will allow, and the object of this part of these improvements is so
to arr apparatus of this cter that only one of such worm wheels
are required, and thereby simplifying the apparatus and rendering it
suitable for inrlng or drt].ﬁng holes in any tion or direction required.
Another part of these fmprovements relates to improved methods of
actuating the screw which carries the drill, or tool for drilling or boring
holes in coal, stope, ur other minerals, The methods for causing the tool or
drill to cut or rate at each movement of the actuating lever may be
applied, according to another part of these lmprovements, to the ordinary
ratchet brace, so as to facllitate the drilling of holes in metal or other sub-
stances. In tho specifications of letters patent granted to the said
Jnmes Grafton Jones, and dated respectively the 18th June, 1807, No,
1788, and the 4th October, 1869, No, 2878, arrangements of wedge apparatus
were described for the purpose of inserting into holes, drilled into coal
stone, or other minerals, in order to break down the same., In the sadd
lpuclﬁmtiunn, roechanical means were described for forcing the wedge
employed into and between segments in order to ex
the object of this part of these improvements is to
means ampl::rul for forcing or driving in the wedge, and thus
uhnpluylng ¢ apparatus and reduce 1ts cost.  For this purpose
ments and wedge only are employed, and when the scgments are
lutroduced into the hole previously bored or made, the wedge 18 driven
between them by means ﬂ[ u sledge hammer or ram ier manual power,

704. Rock Bomixo, TosyerLLixe, aAND Suarr Sinkixa, /. N, Penrice. —
Dated 26th Felruary, 1876.

This provisional specification describes producing tunnels or shafts by
means of a machine cutting an annular groove in the face of the rock.
The bore is then enlarged at the top and mdes to allow the body of the
mackine to pass, and to allow the core and délbris to be carried back over
the machine. The lower part of the bore is left intact, that the machine
may slide truly upon it to and from the working {ece. The machine has
chisel-like cutters, set clreumferentially upon the head of a ramn they act
percussively, Two or more cylinders are set one behind the other to
actuate the raw, thus safficient power is obtained within the space
avallable,

785. Buicks, C. Wood. —Dated 26th February, 1870,

This provislonal specification describes arranging a number of sand
cores or mould in a block, and ranning furnace slug in amongst them.
The block is left unbroken until it has cooled,

798. Ponres, B 6. Brewer,— Dated 20th February, 1876,

The application to, and construction of, pumps with two or double
screws ; the lower revolves und the upper may be fixed. The screws are
prefemmbly of different pitch ; the upper is conical and in tube of corre-
sponding shape,

797. rl;:rmmn Ozokemit, C. M. Pielsticker.—Dated 26th February,
1870,

This invention relates to a process of refining crude ozokerit without
distillation, and without preasure, also to n saponification process for
ni]irluung the carbonacoeous icles nnd impurities, and removal of
colouring matter in the refining of orude ozokerit,

708, Tunasnmino MacniNes, €. Pieper.— Dated 25th February, 1876,
The object of this invention is to decrease the power required for driving

thrashing machines, and for this ?urpun the inventor constructs the drum
us well ns the cage of the same of a conical shape,

ﬂqiﬂglum.umﬁ THE Frow or Fuuips, J. Howard —Dated 20th February,

To the main water supply tap the inventor attaches an a tus con-
structed substantially as follows : —A cylinder of brass or r material
having one end clothed by a cover, through which he makes an outlet, to
which o tap can be attached, is fitted with two metal dises, both of them
hﬂ'l.ﬂﬁn seating turned at one end or a leather washer attachied, one of
them baving a cup leather secured to the roverse end. This disc, which
he prefers to be solid, has a hole drilled through it, which he partially
closcs with a regulating screw. He fixes the cylinder containing the
discs above the water way of a cot or other valve having a seating ;
when water is allowed to enter the pipe leading to the seating it forces
the two discs into the cylinder, and the water passes through the water
way, the upper dise being held firmly agadnst the top of the eylinder
closes the outiet fu the cover, and the water forcing through the hole in
thoe other disc pushes it down upon the seating of the water-way pipe,
closing it. When the mailn supply tap is closed the upper disc Frm
itself from the outlet and roturns to its original position. He somctimes
ghml the cylinder below the valve, in which case he only uses the disc

tted with o cup leather and closes the way through it, admitting the
water to rulse it by a tube attached to the water-way pipe.

800. Sevr-SecumiNg Skate, J. M, Lamb.—Dated 26th February, 1876,

In having the sole plate made in one piece containing the toe clips, and
belug so constructed as to fit on npucl;nlly prepared runner as to need
no scrows, rivets, or bolts, and in having a lover fastened on side of
runner which propels the sole plate forward and backward, the toe
clips moving with the sole plate in which they are adjustable. The heel

plate being made separately and adjustable with a clamping nut and bolt,
w0 as to fit any size t or shoe,

801. Purirvive MippriNos, €, Redwood —Dated 20th February, 1870,

This invention relates to apparatus used for purifyiog coarse kind of
flour called middlings by removing or separating dust, bran, and other
extrancous matter therefrom. The inventor dispenses entirely with the
silks or sleves hithoerto employed in such machines, and he effects tho
purification or separation by a series of alr currents in combination with
un Inclined shaking Iattice platform made of laths : the flour belng
caused to pass evenly over the inclined lattice platform, whilst the air
currents coming through the interstioes pass through the flour or
middlings and carry away the dust and bran,

B802. Provvcing A ConTinvovs Cornest o¥ Evecrmiciry, W, J. Kilner,
~Dated 26th February, 1870,

The invention eomsists of a eircle of soft fron, ha coils of wire round
it, und theso colls are terminated by metal knobs or hes. There are
one or more rotating magnota, elther within or without, or partly within
and without, to produce a current of clectricity. The electricity is col-
lected by means of eircular moving collectors.  The tenston of the enrrent
is altered by having each of the aforesaid colls of wire composed of

several wires and g them in different combinations.

803. RowLer Skate, H Low —Dated 20th February, 1876,

A skate is only useful by which a curve can be described by it, and
according to this fnvention, a roller akate {8 arranged with rollers, of
which the middle roller, or one or more rollers in the middle, is or are
deeper than the others. The running surface of the rollers are either
globular or mlti globular, and by the pressure of the body on the
middle or one of the middle rollers, whi-h Is or sre doeper than the others,
the skater is enabled, during the thme that the pressure of the bodyin on
the middle or deoper roller, to tarn the feet it nny direction, and by tais
means uee any desired curve. Tho skate iteelfl comsista of a foot-
board of either wood, metal, or aoy other sultable substance, to which
are fastened threo or more rollers on parallol axles one behind the other,
which axles can be clther firm or loose, but the middle roller or rollors

d the same, and
dispense with the
atly
© seg-

or rallers, which is deeper, touches the
or plane surface, which surface cannot be touched
the samo timoe, and this {s brought about by ma the middle roller or
rollers larger than tho others, or raising sufficlently the middle axle or
axles, in which latter case the middle roller can be made of any size.

804 Rreouvcixa tae CoNDENSATION OF STEAM, H. 6. Havtermann —Dated
26th February, 1870,
According to this provisional fication, non-conducting materials

and alr spaces are applied in a variety of ways for the purposes mentioned
[nﬂlntﬂ: - v ’

805, Sream BoiLens, J. Wilson,—Dated 20th Felruary, 1876,

This invention mainly consists in the adoption of three circular fire-
boxes fitted with fire-bars in the usnal way terminating by the bridge ; the
flues conveying the products from the furnaces, however, should be oval,
as by the flues being of that form the eross tubes for glving more heating
surface are fitted with ter ease than herctofore, and almost any

number of tubes can be btted. Other incidental arrangements are de-
scribed.

B06. Kxitrixo Macmixeny, 8. Frith.— Dated 26th February, 1876.

The invention consiats in employing o single presser working behind
the sinkers in rib frames to act upon beth sets of needles ; or two pressors
#0 placed :nni' be employed. Also in placing a shifting apparntus at the
back of the sinkers to shift the loops of the frame course, and o shifting

apparatus fu front of the machine needlea to shift the loops of the
machine course.

B807. Towixa Steamen, F, J. Meyer and M. Wernegh.—Dated 26th Fel-
ruary, 1870,
Cable passcs over two coupled drumas along centre of vessel ; there is a
movable truck with peculinr guide pulleys at each end of vessel,

808. SioNaLLixa oX RaiLwavs, J. Robinson —Dated 206th February, 1870.
A soemaphore on cach side of each carringo is nctuated by passengor, and
simultancously with the Jifting thereof, a bell rings in van, and a lamp
at side of carringe Is igmited, applieable to goods and passenger trains.
Similar contrivauces may be fitted to signal boxes,

810. THmm.mu.n' Seraratons, J. Walworth. — Dated 26th Felruary,
18710,

This invention relates to separating and purifying middlings flour or
fine sharps, also in separating wheat, rice, or other grain. Two rollers
having an endless apron are fitted across the apparatus and made to
revolve hrtfu.u; above the apron is fitted a hopper with open top and
bottom, and an opening is left between the bottom of the hopper and
apron for the middlings or fine sharps to pass un to the trvelling apron,
which carries a thin feed all the width of the apron, and arriving at the
cud falls on to a slanted board, and thence into an upright exhaust
chamber and into three, four, five, or more upright exhaust chambers,
through which u nlmu;i current of air is drawn, a fan or blower lifting
the light branny particles and fine middlings into a chamber having an
opening at the bottom, deliv the middlings on to a silk oscillating
sieve ; the brown particles pass on the to the sieve, and the fino
white particles through the sieve into s chamber. The heavier les
or coarse middlings Iall at the bottom of the exhaust chamber on to o
coarse silk oscillating sleve, soparating the unground flour from the
coloured portlion. For separating wheat, rice, or other grain, o similar
apparatus is employed, but without sieves,

B81l1. Armivician Foew, J. H, Johnson,—Dated 26th Felvruary, 1876,

This invention, relating to apparatus for the manufacture of artificial
fuel, has reference more particularly to the machioery for forming the
blocks, also to the mrrapgement of the kneador or pug mill which
anccording to this invention, is placed in the contre of the machine and
between two compressing apparntuses which form the block, the
machine belng double-ncting and forming two blocks at a time, Twao
condults, by preference of sheet iron, closed by a door at their upl'-ur part,
serve to bring the mixture from the kneader or pug mill into the
maoulds,

812. Bonxixa Live, K. J. Walduck.— Dated 26th February, 1870,

This invention consists in burning lime by the ignition of inflammable
gns. In performing this invention the inventor erects a gas retort or
other apparatus for generating inflummable gas from coal or other
material, and he conveys the gm from the retort or other apparatus to
the lower end of a vertical or diagonal kiln or oven, in which the lime is
placed. He employs an oven with an inclined fluor to admit of the lime-
stone being fed from the higher side and drawn when burnt through an
aperture at the lower side,

818. Ick, I M. Nishigawa.—Dated 20th February, 1870,

This invention relates to improvements in the manufacture of ice, and
Is applicable to the formation of skating rinks ; it also relates to machinery
or apparatus to be used in this manulacture, and for cooling or refrigerating
liquids, and other similar purposes.

814. Rovren Skates, R Hambling and . Bowles.—Dated 26th February,
18746,

The feature of novelty of this invention coneists essentially in forming
the soles of roller skates, divided crosswise and jointed or pivoted at
such divided parts to enable one Irlurt of the sole to be eapable of moving
horizontally sideways, by which the rollers — which may be of the
ordinary kind, two in front and two behind—are enabled to move inn
curved direction when required, without canting or rocking the sole to
effcot that object, as Is now practised in the construction of some roller
skutes, to enable them to move in u curved direction

B815. Anrtirioiar loe Rixk, M. Low,—Dated 28th Felruary, 1876,

A rink or surface of real fce requires o low tem ture, which is not
only expensive to lay down and to maintain, but very injurious to
hmflh in warm weather, Now, according to one part of this invention,
this fmproved rink or skating surfacoe does not depend upon any particular
temperature, but can be muﬁ in any climate and at any degree of cold or
heat, This improved rink or skating surface is made of common or
rock salt, which is applied either by melting the same and pouring it into
the ground intended for the rink, or by paving the E]r_gund or surface
with blocks of salt, or by macadamising the rink with broken salt. Any
other suftable salt, such as sulphates, alum, or um, may be
substituted for common or rock salt in accordance with this invention.

816. Ferruixo Pupprixa Fursaces, T. H. Hickman.—Daled 28th February,
1576,

The mixture consiats of the following ingredients, namely, nutlmunr,
sal-ammonine, nitrate of potash (saltpetre), and ferrocyanide of potash,
prusainte of potash. When used in fettiing puddling furnaces salt is
added to it, and the whole s thrown into the furnace and stirred with
the fluid cinder ntter the heat §s withdrawn, The cinder must be flashed
first and the dumper kept down during the stirring., The cinder when
tapped und cooled may be used for fettling without being calcined. The
quality and yield of the wrought iron are thus improved, but the quality
may be further improved by ndding a small quantity of the mixture to
the molten metal in the furnace. ‘The quality of cast iron is improved by
adding the mixture when the iron is in a molten state,

817. Bricks, C. #. Grem.— Dated 28th February, 1876,
The invention relates to a machine in which the pug-mill 18 mounted
horizontally, and the mould wheel is upon a horizontal shaft above the
ig-mill shaft, with the moulds arranged so as to S‘" properly across the
glﬂl.ivnry end of the pug-mill in the lower part of thelr circuit.

B18. ArrLicaTiON OoF Eregcrmiciry vor DISINFECTIVE AND CURATIVE
Punroses, J. K. Molemeorth.—Dated 25th February, 18706.
Plates are fitted to a chair and put in connection by insulated wires
with a battery under the chair, The plates may be loose and depressed
to make contact, or screws may be fitted for that purpose.

819. Praimixa Texrice Fapnics, W. Tucker.—Dated 28th February,
1876,

Thiu. inventlon consists in a machine with rollers heated by Enn or
other means, and two rocking and rnci})rnmtlng parallel knives, {n itin
and earrying, or feeding the plaits into the rollers for pressing an
delivering.

820. Lixex Towerning, C. J. Webl and R, T. Welb.—Dated 25th February,
1870,

This provisional specification describesa a novel mode of weaving
towellling by grnuptl::;; three or more threads together in such manuer
that they shall present a neat ﬂm{mmn:u; the towelling shall be woven
with unexampled rapldity, and it shall be very retentive of moisture.
Also an arraugement of loom for quickly weaving the same, also a mode of
finishing towelling.

821. Mexpixo, Jorxixa, on Fismiso Brokex S8uarrs, 8. Bellolti and G, de
Chock, —Dated 281h February, 1876,

This invention relates to apparatus for mending or joining broken
shafts, axles, springs, masts, oars, ladders, and every kind of rod which
may be broken, It s composoed of two, three or a greater number of rings
or collars © g on n hinge and closed by a screw or cateh. These
rings are connected by longitudioal bar aplints or fishes, some of which
form part of or aro east with one of the two jointed parts of the collar, so
as to form one whole, the others, similarly orranged to the first,
being attached to the other jointed part of the collar, by screws placed in
theso latter, the tightening or loosening of these screws decreasing or
enlarging the circle of prehension of the apparatus according to the thick-
ness of the pleces to be joined. The pressure of the splints is also given
by these serews, which are pointoed so that the pleces to be joined are not
only held together by pressure but also by penetration, whereby any
longitudinal slipping of these piecos after being scized by the apparatus
is avolded ; or prueuct.'lnm may be carrled by the splints for the same
purpose, and the longitudinal bars or ts may be jolnted lengthwise

rollors at

“to accommodate themaelves to curved ts or other curved pleces,

BR22 Wanminag AND VENTILATING, W, Werms.—Dated 28th February
The tion of heated surfaces within a limited com

1870,
Combi-

must be decpor than those at the extromitics, so that the middle roller ' nation of steam and hot water for heating bulldings, hea apparatuv

nlun:_,uzh:lt;gtunl flat | combined with alr and water discharger, Self-acting governor for con-

trolling the tormperature.

Bﬂﬂiﬂg;lllmmn Bawps, R, Lowndes and E. Wilkingon, —Dated 28th February,
The features of novelty in this invention consist in applying one, two,

or more strips of metal—preferably of finely tem steel—to the back

of bolts, bands, or flat ropes, as deseribed, whereby they are rendered

stronger, lighter, and more durable than heretofore.

B24. LupnicasT, 6. Newton —Dnted 28th Fi , 1876

This invention mainly consists {n an {improved lubricant, composed in
stated proportions of tar oil, rosin oil, or other suitable oils, tallow or
other greaso, caustic or other sods, pitches and limes, in sui propor-
tions, as found applicable for various kinds of machinery or rolling stock.

B25. Creaxixo Kvives, C. T. Guthrie,—Dated 28th February, 1870,

This invention hax for its object the sell-adjustment of the cleaning
surfnces to the sectional form of the blades and the cleaning of both sides
sirnultancously. Thoe cloaning surfaces are formed of superposed facin
uf leather bedded against layers of indis-rubber; the bottom one
wrranged =o as only to allow of its removal for renewal, and the top one is
plaoccﬁn suitable guldes, and directly above it nand in this top ono is
made n recess (provided with a cover) to contain cleaning or polishing
powder, and in the bottom of such recess are made small holes so that
the powder may escapo to between the cleaning surfaces, which are k
In close contact by elastle pads attached to a hinged cross bar secured
n spring catch. This apparatus may all be arranged and combined upon
n smull foot or bedplate, which may be secured by screws or otherwise to
a table or support. The above-described arrsngement may be amplified
to any extent required.

B828. Drivixa Devrs, T Aitken.—Dated 28th February, 1870,

In the construction and manufacture of driving belts according to this
Invention, the inventor employs a strong and woven fabric composed of
many warps—by preforence of cotton —and treata, tompers, and consolidates
the same whon woven by means of boiled oll and squeezing rollers.
He uses four, five, or more warps, according to the strength and thick-
ness of belt required ; the severnl warps are operated by ordinary heald
mechanism, so that different * sheds " are presented for the of
the shuttle and weft thread, whereby both warp and weft are r ‘E
interlaced and woven, and strong snd closely woven material wi
porfect selvages s produced.

B27. ExrvawxsioN Grar, M. A, Starke —Dated 28th February, 1876,

This invention is applicable to all classes of machines, the principal
parts of tho gear being, First, a valve chest with expansion valve and
[mlll:h:m: Secondly, gesr with pawls and regulation arrangement. The
wox of the now expansion valve is bolted to the flange of the old valve
chest Instead of the throttle valve, in such a way that the valve stonds
vertically. The lifting of 1t is cffocted by the expansion gear at cach
stroke, and so that it remains unaltered in an open position during the

period of full pressure, the shutting of the valve depending on theo
gOVernor,

828. Sruitrixo axp Divioise Woop, J. Rewley,—Dated 25th February,

1570,

'I‘h.tml invention relates to improvements in machinery or apparatus for
eutting, aplitting, rending, and dividing wood, by means of reciprocating
cutters, and o apparatus for making up the same into bundles sultable

for being used for lighting fires, for laths, or other purposes,

820. Tlﬁmm:uwanz Pires, J. W. Dennieon.—Dated 28th February,
1870,

This Invention rolates to improvements in pottery or earthenware pipes,
whereby certain shaped pipes of stoneware or ilar matorial can bo
made in conjunction with certuin shaped brackets or clips of terra«cotta
or slmilor material, practically available for conveying rain water from
roofs of bulldings, and for other similar purposes,

B30. Kiuxs, . Whitwell.—Dated 25th February, 1870,

In making bricks, long kilns or chambers are employed, the bricks are
loaded upon wagons and are eaused to enter the cool end of kiln or
chamber, and to advance forward to the hot end of the same at a suitablo
upeed.

831. Gas Liourino Arraratus, J. A, McEvoy.—Dated 28th February,

1876,

This provisional specification describes combining an electrical contact
maker with the handle of a gas tap, in order that each time gas is turnod
on to a burner it may be simultancously lighted by electricity.

832 E'!_h:um.aﬂuu THE Frow oy Froips, H, Jenkin.—Daled 28th February,
1870,

This provisional fiecntion describes, First, an apparatus for causing
n constant flow, which consists of two vessels separated by a partition
through which n E’tungur which is attached to an equilibrinm valve
admitting ﬂuhl into the first chamber. The fluld passes through an
aperture in the partition from the first to the second chamber. The
difference of pressures in the two chambers is kept constant the
motion of the plunger which opens or closes the valve. Secondly, an
apparatus for causing a constant flow which is similar to the above, but
has iustead of the plunger a compressible float in the second chamber
which is attached to the stem of the valve, and which by its change of
displagement, and consequent rise and full, keep the pressure in the
second chinmber constant,

838. Rovuer Skates, W, B, C. Stanhope,—Dated 28th February, 1870,
Two wheels are placed centrally and longitudinally of the watmld.

and are mounted in bearings in swinging frames which are piveted to,
and horlzontally on vertical pivota,

884. Feepivo Fuer into Fonsaces, W, €. Ford,—Dated 28th February,
1870,

This invention is for supplying smal! pleces of coal from a hopper
upon a defloctor plate, from I:rliltcg the Iunlpln scattered over the fire in
tho furnace by the foree of a jet of steam or air, or both combined. The
deflector Elﬂtn is preferably miovable, so as to be pushed alightly into thoe
furnace through the open in the plate or wall, and slides are provided

to regulute the flow of fuel from the hopper, and to close the opening
into the furnace.

Hﬂﬂl. Bil' MrROVED ELvctro-Maoxers, P. Jablochkoff.—Dated 20th February,
0,

This invention relates to an improved construction of clectro-magnets
wherein the conducting coils are brought into direct metallic con
with the soft iron core. For this purpose he employs for the conducting
coll, by preference, a thin metallic band co up the core in such
manner as to have one of its edges in direct metallic contact with the
core, while the fat surfuces of the successive colls are separated from
each other by an interposed band of nou-conducting material, such as
paper.

837. Sonewino MacuiNes, W, Kendall,—Dated 20th February, 1870,

This invention relstes to screwing machines, in which the dics are
withdrawn by the action of a sliding cam r‘ln‘:%i The said cam is
formed with an incline or eam, and an snti-friction bowl is moun O
that it can be moved by the action of a spring into position for the said
cam to act upon it, ¢ sald spring is released by the ca ¢ when thoe
serewing is completed, and the dies are then withdrawn from action.

B838. Taxxiwo Hioes, L H. Tramier.— Dated 20th February, 1870,

The inventor injects carbonie acld gas, or the resulting from com-
bustion, into the tanning lquid, and somotimes uses a weak acid
Hquu:i The skins and the liguid are kopt in motion and In o state of
agltation,

830. PupLic Axp otuen Crooks, J. @, H. Hoch,—Dated 20th February,
1570,

The movement or works are enclosed in the hands of the eclock or

wﬂh{nhﬂt&hu dial whon nocessary, The dial to be illuminated within its
cham .

B840. Foa Sioxars, W, Worthington. —Dated 20th February, 1876,

Many rallway nccldents oceur from want of properly placing fog
signals, and at given times in dangerous places. Tﬁln invention has for
its purpose an apparatus which will entirely overcome thesce difficulties,
as it may be chargoed with a number ef signals under the command of n
signalman at any reasonable distance, or may bo actod upon by o passing
ratlway vehlole or the action of any other signal apparatus,

841 SamriLe Exvewores on Baos, B. A. Makin, C. W, L. Makin, and
B. Marcraft.—Dated 20th Felruary, 1576,

This consists in forming onvelopes or bags for samples and letters with
two pocketa. The paper, cloth, or muterial ix first cut to the required
form, then the edges are gummed aud folded over, afterwards the mate-
tl'll:l Is doubled until the two pockets are formed cach one with a closing

P -

842. MrrErs, P. Jensen,.—Dated 29th February, 1876.

The meter is made with a revolving wheel within a case, and at the end
of a pipe that supplics the water into tho case curved or foclined wings
extend from the periphery of the meter wheel down around the inlet pipe,
and the water issulng betweon the inlet wheel and pipe rotates the wheel.
The portions of the wings that are in quicscont water forin resistances,
and as tho meter whoel rises to accommodate the increased volume of

water, the resistances become less, and consequently the speed increases,
A deflector directs the water out horizontally.

843. TeLroravay, P, Jensen.—Dated 20th Felbruary, 1870,

Relates to La Cour's telegraph systom patented 2nd September, 1874,
No. 2000. Tuning fork of transmitter vibrating constantly, Isochro-
nously vibrating currents by induction. Using o very small tuning fork
on the receiver,
844. Pnessivo, L. Swmethurst, 8 Shaw,

Fe , 1870,

This consists, First, in cover
wovon or felted fabric or other suita
In sheots or as a padding or wadding

and T. Show,—Dated 2004

the hollow pmnlnf“ tes  with

prepared soft or e material,
tween the paper boards and e
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self-acting in charging the bollow plates with heating medium or
1d.

845. Honrsespors, M, Suith.— Dated 20th February, 1876,

This relates to improved interchangeable applicances for roughing or
sharpening the shoes of horses during froets, and appliances for ordinary
wear without remuving the shoes from the feet. In connection with the
front ** cogan” the inventor employsa plate branching at rightangles there-
from, oneend of the plate being turned up to form & hook, which em-
braces the inner edge of the shoe; and the other end of said plate ter-
minates in a tongue or lock-plece which through an sye formed
in a projecting part of the shoe ; in another method the plate ends are of
hook form to clip the inner and outer edges of the toe of shoe, The
plate is secured by uscrew in mnﬂmcuuu with the ** cogan " pin, and the
““ gogans " are made rounder or elliptical to avold the wedge form.

848. Woonex Structuneg, N, Westman, —Dated 20tk February, 1870,

The novelty of this invention consists in shaping waste pieces of wood,
such asshort ends or the like, into geometrically shaped blocks, and subse-
quently utilising them for building purposes,

847 ReourLAaTing VaLves, 4. Kilwit and C. Burnett, —Daled 20t Felruary,
1876,

The inventors use an eccentric cr crank in combination with an ordi-
nary mushroom or other suitable valve, so arranged that the valve may be
opened or closed by the crank or eccentric, which may be actuated by a
hand wheel or lever fixed on a spindle which passes through a stuffing-
box, and to which the eccentric or ernnk is attached,

848. Tar vor WarTer, €. Banls,—Dated 20th February, 1876,

The inventor provides a suitable piece of tubing, which is so con-
structed or jointed as to form an elbow, and at that end of the said elbow
joint which fis attached to the supply pipe it is enlarged sufficiently
to allow of a valve seating to be perform Againat this valve soatin
comes the stop valve, which is constructed of any sultable material, :mﬁ
the flow of liquid constantly Yruaning this valve upon its seating, the
unormal tendency of the tap will be to be closed, and, as will be readily

understood, the greater the pressure of water the more securely will tho
tap be closed.

849. Lock, W. E. Gedge.—Dated 20th Felruary, 1876,

This invention relates to the description of locks known as stock locks
or French locks, and consists in manufacturing them entirely without
springs, the bolt belng driven by a solid piece acting simply by ita weight.

860. RoLLEr Skates, @, Chapman.— Dated 20th Felrruary, 1876,

The invention consists in placing two rollers or wheels on the outside
of the skate and one on the inside thereof, the latter being intermediate
of the former.

B61. RINK Skares, J. Cole, aen., and J. Cole, jun,— Dated 20th February,
1876,
Making roller skates with either three or four wheels, one at heel, two
near too part, and one at toe; a cross plece supports the bracket carrying
the fore wheel's axles, which is sometimes mude to act as spring.

B852. DesvLrruRisiNG, RoasTING, AXD Dryisa Ores, S J. Thomas. —
Dated 20th February, 1570,

The a tus described in this provisional specification consists of a
tower, through which the heat and products of the furnace ascend whilst
the ore which is put in at the top descends, falling over a series of traps
and discs, The discs are rotated to keep the ore in motion,

E‘I]at-ul. Secondly, in 8o constructing and arran such machines as to
co

THE IRON, COAL, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS.

(From our own Correspondent.)

Tiue Wolverhampton and Birmingham quarterly meetings were
held yesterday and tnﬂ"dﬂ]'—'Th'l.ll‘.'BtlE{l. The great attendance of
last quarter day was exceeded, and there appeared more anxiety
about the course of prices. No alterations were made in the prices
of finished or pig iron or coal, and this led to negotiations upon
last quarter’s basis, Owing to the large sales of pigs which had
taken place in the previous few weeks, they were not in much
request, Makers were, however, firm in all cases, An advance
of 2s. 6id. over previous transactions ruled the few purchases
which were reported. Nevertheless good hematites might have
been obtained at from 70s. to 72s. 6d., but Staffordshire all-mine
could not be got at all under £4 5s. From 60s. to 62s, 6d. were the
rates for Derbyshire medium qualities, and up to 70s. for the better
qualities of Derbyshire and Yorkshire, At L2 15s, common cinder
qualities of Staffordshire make were abundant.

At under the rates regulated by £ 12s, 6d, for Earl Dudley’s
bars and £9 for B.B.H. bars, best marked iron could not be had,
Bars of a capital quality were in large supply at £8 10s. Between
that price and £6 15s. (which is now the minimum quotation for
common Staffordshire bars), various figures prevailed. Various
prices were asked for sheets (singles) from £10 down to £9; and at
£9 10s. a fair quality was to be had. Great endeavours to get £8
were made by established hoop firms, but they had to meet the
competition of men who quoted one or two figures between that
and £7 10s, delivered in Birmingham. XKeen buyers could not get
strips at under £7, and £7 2s. Gd. to £7 5s. were the quotations of

wkers generally. From £11 down to £10 was asked for good
boiler plates ; but £0 10s, was the price for girder plates,

Of the two there was more disposition to purchase finished iron
than was observable three months ago. The ordeis upon the
market, however, cannot be characterised as either numerous or of
great aggregate worth, The inquiries touching best fron were,
nevertheless, less insignificant than has lately been usual. In
relation to medium and common qualities, indeed, a similar con-
dition of things was observable, However, this does not mean
very much, since specifications for quantities at one time demanded

from mill and forge proprietors in Staffordshire were very rare.

Coal, for ordinary forge qualities, was very strong at from 7s, 9d.
to Us, 6d., and 1ls, for furnace coal mined East of Dudley, That
all fears of a further advance before winter is over have passed
away, the market was by no means satisfied. Than for three weeks
krv.utr, there was, however, much less apprehension under this head.

he understanding now 1s that Earl Dudley will not advance his
coal unless the Cannock Chase Colliery proprietors should make a
further rise upon their recent advance of 1s, per ton,

At the Michaelmas quarterly meeting in Birmingham last year
there was a painful anxiety about the action of the colliers, lest
they should resort to force to get the rise for which they were then
clamouring, and this made makers of iron generally disinclined to
book forward. Transactions were reported in all departments, but
they were only for small quantities, and prices were strong in every
branch. No alteration was made in the crucial prices of pig iron.
Mr. Lloyd, the manager of the Lilleshall Company, Shropshire,
declared that there would be no alterations in the quotations of
his firm ; Shropshire cold blast pigs were therefore £6 and hot
blast £4 15s. a ton. The chief Staffordshire makers acting in
unison with Shropshire, prices of native pigs were mostly unaltered,
Staffordshire all-mine were £4 10s. to 15e. ; pigs containing a
small proportion of cinder were £3 5s.; and cinder pigs proper were
strong at £2 15s. Finished iron remained as before, the prices
ranging for bars from £10 and £10 12s. 6d. down to £7 17s. 6d.

At the corresponding quarterly meeting in Wolverhampton in
1574 prices were maintained on the basis of £12 a ton for marked
bars, but on the morrow in Birmingham the price list of marked
iron was reduced £1, or to the basis of £11 for bars, with the usual
extra 12s. 6d. for Earl Dudley’s make. At the same time the
Lilleshall Pig Making Company reduced prices 10s. a ton, which
left cold blast at £6 10s. and hot blast at £5 5s,

No drop was declared in either pig or finished at the first quar-
terly meeting this year (in JnuunrgLin Wolverhampton. Prices all
round were declared without quotable change upon the basis of £6
for cold and £4 15s. for hot blast pigs of the Lilleshall Company
and £10 12s. 6d. for Round Oak bars, Pigs were very strong, an
the leading brands in other districts were declared to have been
sold to the extent of the output for a few months to come, The
all-mine pigs of Staffordshire were quoted £4 15s,, and the best
brands were hard to get at under 2s, 6d. below that figure. The
demand for finished iron, whether of the best or of a medium, or,
:ﬁeg, the ghﬁpgnt, qutt;l;_ty, wgs not at ?llhucti\ra ; still makers

ere firmer in their quotations, by reason of the high price of pi
than they would otherwise have been. The minimum quutaﬂiﬁ::
for bars was £8, and no difficulty at all would have been experi-
enced in placing orders for singles at £11, Messrs, Baldwin's
minimum quotation was £13, Coal was less difficult to get than

before Christmas, both at Cannock Chase and about Dudley, and
throughout the Black Country generally. Prices were upon
the quotation of 13s. for furnace coal.

At the Wolverhampton April Quarterly Meoting a reduction took
place. The Lilleshall Company officially drnl;]ped their pigs 10s.
a ton, making their cold blast £5 10s. and their hot blast £4 5s,
What course it was the intention of the Earl of Dudley, Messrs,
Ward and Sons, Messrs. Williams, Messrs. Barrows, and the
other leading makers of pig and finished iron, to take, was not
made known, The Cannock Chase Coal Company had a day or
two previously reduced their prices in amounts ranging from Gd.
up to 3s, per ton (leaving their best yard coal from 14s. 6d. to
12s. 6d. a ton), and the market took it for granted that there
would be a reduction likewise in Dudley and Staffordshire coal,
with a drop in marked iron of 20s. a ton. Such a drop was
not, however, declared on that day. Still iron of second and
third-rate qualities might have been bought at £1 under the quota-
tions of the previous quarterly meeting. At Birmingham on the
next day (April 13) all classes of traders were disappointed. No
reduction was declared in the standard prices of either coal or
manufactured iron. At this time only 58 of the 148 furnaces built
in South Staffordshire were in blast,

On Friday, April 21st, however, the principal coalmasters of
South Staffordshire and East Worcestershire met at Dudley, and
after sn hour's discussion it was agreed that Lord Dudley’s furnace
coal should be reduced from 13s, to 11s, a ton, Subsequently, Messrs,
E. P. and W, Baldwin and another conspicuous sheet irm dropped

rices £1 a ton, and in Birmingham on April 27th the principal
ist houses reduced marked bars £1 a ton. making the standard £9,
with the usual 12s, 6d. extra for Round Oak, Common unmarked
bars were then selling at £7 10s., and, of course, the above-
mentioned drop did not apply to them. Plates fell 20s., and
Messrs, Barrows, by reducing their qualities 40s, a ton, brought
their quotations down to a level with those of the trade generally,
in advance of whom Messrs. Barrows had previously been by £1.

At the Midsummer quarterly meeting this year in Birmingham,
and also at Wolverhampton, prices alike for raw and finished iron
were declared unchanged upon the above quotations. But little
else than a disposition to throw feelers was to be noted. The
Lilleshall Company announced at the commencement of business
that their rates would remain as last quarter, viz,, hot blast £4 bs,,
and cold blast £5 10s. luﬁ weight. Staffordshire all-mine pigs
were stronger than they had been, consequent upon a reduction in
make. Hematites were freely offered at £3 125, 6d, short weight,
at which figure a good sample of part Staffordshire and part
Northampton pif was also to be obtained, long weight. Quota-
tions for finished iron were maintained upon the basis of £9 for
bars, A fair quality of singles might have been got at slightly
under £9 10s,, whilst others were tolerably firm at a little less
than £10, and ‘‘ Severn” singles were quoted at £13, and I.B.
quality of the same firm, Messrs, Baldwin, £16 per ton. Common
bars were to be had at £7 as a minimum ; but the more frequent
quotations were £7 10s. and £7 5s. Colliery proprietors reported
that hardly a third of the coal, which in ordinary times, the pits
would be yelding, was brought up. Furnace coal was freely offered
at 7s. aton; a fair quality was to be bought readily at from 7s. 6d.
to Be. Gd., with two tons in upon a boat load.

Throughout Birmiongham orders on home account are tliose
which are just now mostly occupying the hands, Those orders,
however, while they indicate that there are necessitics which have
been long unexpressed, and which are now beginning to find vent,
are not of anything like sufficient extent to occupy all the hands
who have for the past month or two been engaged on foreign
orders, but who, now that the navigation season is over, are need-
ing new orders. The current rcfluiremcntu of buyers are small,
and in some instances unprofitable, Some amusement has been
created in the fire-arm departments by a report that a City firm
hud received a commission from Birmingham to sell 150,000
Sniders, and that that commission had been exeeuted, and the
arms sold to **u foreign-looking individual.” The report further
says that these 150,000 arms, together with 30,000 wmore of the
same description purchased from Birmingham, have been shipped
for Servia. The tale is regarded in Birmingham as apocryphal.
In the districts lying around Birmingham the orders received
from the European Continent are fairly encouraging considering
the condition of affairs there. The Baltic trade is now fast
closing. Makers of marine ironwork have had a fair time of it
but their home prospects for the winter are not encouraging.
Manufacturers of iron padlocks, traps, and wrought nails, have
not sufficient work for their workpeople, many of whom are on
short time. Those among the latter who make spikes and large
nails have reduced wages 10 per cent., or Gd. per cwt. The
dispute in the chain trade contioues, and with no ({rrnspect. of its
settlement. One or two em%lﬂjrew have acceded to the men's
demands, and given them the 10 per cent. rise. This, while
it is alleged to have been done simply to secure the execution of
pressing orders, is loudly complained of by other makers, It is
ascertained that it will cause ships’ chandlers, who about now place
some orders, to withhold them under the impression that the con-
cession 18 general, sand that to make inquiries now will only
strengthen prices., The difference between the brass padlock

smiths and their masters was settled on Monda the
latter agrecing to pay the men a rise forthwith of 75 and the
remaining 25 in January, making the total 10 per cent.

which the men struck for six months ago. The advance
is to be upon a list issued to the trade some three yearssince. The
customary trade notice has been given to merchants and factors of
a proportionate rise in the price of brass pads, as the result of
this concession. Brass pads of the better sort will soon be made
out of sheet brass stamped as well as out of brass castings. A
manufactory for the purpose, to be furnished with specially made
stamping machinery, is now in course of erection in the town,
Birmingham engineers and machinists complain of the limited
amount of foreign business now in hand ; nor are the engineering
firms in the surrounding districts any better off. The prospects of
the winter are bad, but they have been worse.

Worse, however, asto the great jewellery trade of Birmingham they
never were ; and numerous operative jewellers are secking employ-
ment in trades to which they have before been wholly unused,
Their prospects are not bettered by the fact thata United States
firm, who make with machinery alberts and other chains plated
with gold, have established a wholesale agency in Birmingham.
The goods are called *‘ Canadian,” but they are really made 1n the
United States, where the links are closed by hydraulic power.

Brass wire has been advanced jd. per lb. in Birmingham, where
thr; ﬁeater strength of the London metal market in copper is
upheld.

NOTES FROM LANCASHIRE.
(From our own Correspondent,)

DURING the last few days a considerable amount of iron has been
sold in this district, and tﬁerﬂ is a stronger feeling in the market,
but the business doing so far as can be judged seems to be very much
of a r?ecu]nti\'a character, and there is not yet any general influx
of orders from consumers to indicate any great improvement in
actual trade, and the market at the Manchester weekly meeting on
Tuesdoy was again very dull. It seems, however, now more than
possible that prices have at length touched their lowest point, and
makers are very chary about entering into forward engage-
ments, as they are evidently anticipating a more favourable market
before long.

Lancashire makers. although they are not doing much more
business, exhibit rather a stiffer tone, and are not at all disposed to
entertain deliveries into next year at current rates, Quotations for
delivery into the Manchester district remain at 56s. to 57s, per ton
for No. 3 foundry, and 55s, per ton for No. 4 forge.

Lincolnshire iroa also, notwithstanding the amount of business
doing is still very small, is rather stiffer in this district, No. 3

|

[foundry delivered being now quoted at 58s, Gd.
at O7s, 6d, per ton,

particular, except in respect of
; and No, 4 forge | and nutlu;-r the only ingm

Middlesbrough iron is not now being pushed in this district o
anything like the extent it was a few weeks , and
many of whom are evidently pretty well sold for the present, are
asking an advance upon late rates, No. 3 foundry delivered into the
Manchester district, being now quoted at 54s. 9d. to 55s. 9d. per
ton; No. 4 foundry, 53s. 9d.; and No. 4 forge, 528, %, per ton,

Cumberland hematites appear to be scarce, and they are rather
difficult to obtain in this district. The average quotations here
are 78s, Gd. per ton for No. 1 Bessemer, 7Us. for No, 2, and 73s.
Gd. for No. 3, less 2} per cent.

In the finished iron trade there is a better feeling ; a good many
more inquirics are reported, and some of the large forge proprietors
have sccured orders which will see them over the next couple of
months or so. Prices are stiffer, and one or two makers have inti-
mated their intention of advancing their list quotations for bars
2s. 6d. per ton after the quarterly meetings this week. For bars
delivered into this district Lancashire and Middlesbrough makers
are now asking £6 17s, 6d. to £7 per ton, and Stafiordshire ditto £7
per ton and upwards.

In the coal trade the milder weather of the last few days has
had a tendency to check any inereased demand for house fire
classes of coal, but still generally a steady trade is being done,
and late prices are well maintained, The advanced prices, how-
ever, which were contemplated this month by some of the colliery
proprietors in the Wigan district, are difficult to obtain, and with
the exception that P’emberton 4ft. cannot be bought at guite
such low figures, there is no material change upon last month’s
rates. The first and second qualities of common coal suitable for
house-fire purposes are in rather better demand, but inferior sorts
for forge and steam purposes are still a drug. Burgy is not quite
so stiff as it was, and slack, which is now much more plentiful in
the market, is being pushed in some quarters at slightly lower
prices,

In the shipping trade there is no very material change. The
slight amount of improvement which was observable a few weeks
back has been scarcely maintained, and there is very little doing
in the export trade, business being chiefly confined to a few
cargoes of best coal and gas coal for coastwise consignments.

THE SHEFFIELD DISTRICT.
(From our own Correspondent,)

IN the lighter branches of the principal trades carried on in this
town and neighbourhood, there is, if anything, even more satisfac-
tion expressed at the improved state of affairs than was the case
when I last wrote, several of the leading cutlery and electro-plate
manufacturers being now very well supplied with orders. This is
also the case, to a more irregular extent, in the saw, tool, and
edge-tool departments, some few of the manufacturers of joiners'
and other edge tools being quite busily engaged. Other houses
devoted to the same line of business complain of a slackness of
work, and report that they have still very great difficulty in getting -
in their accounts. This, indeed, is the general outcry of the
travellers out all over the country. They can now get a few orders,
but money is as scarce as cver,

When I revert to the iron trade proper, I am not able to report
in 80 favourable a manner, nor do my observations lead to the belief
that any great change is at hand. In pig iron, as I remarked last
week, there are a fair number of sales for the use of the local
founders and others, but the bulk is not heavy, nor are forward
contracts the 1ule. Prices are steady in this respect, consequent
upon the continued firmness of the Scotch pig iron market, and
the reports of improving trade which are now being made from
almost every ironmaking district throughout the kingdom. In the
North Lincolnshire ironstone district, which is a feeder and valu-
able source of supply to the South and West Yorkshire manufac-
turers, dulness still reigns, the majority of the furnaces being out
of blast. Matters are so bad, in fact. that a strong stream of emi-
gration is going on from that part of tlhe country,

In finished iron the end of the quarter, and the unsettled state of
the market arising out of the possibility of an advance in quotations
being declared at the Staffordshire quarterly meetings, has further
limited the previously small number of transactions in the open
market. Some of the works in the district, however, are producing
a common bar at a very low price, one or two of the makers having
recently disposed of parcels in the Lancashire market—inferen-
tially for shipment—at appreciably under £7 per ton, delivered
either in Manchester or Liverpool. Whether the price pays or not
is anything but clear, taking into consideration the costs of
materials, labour, and other prime charges.

In the armour-plate departments there is only a moderate
amount of work inhand. At the Atlas Works, John Brown and
Co., Limited, the armour-fort, citadel, and other parts of the
Inflexible are in course of being made; the mouldings for the
rounded parts of the citadel having been received here this weck
from Portsmontl.

The trade report of the Leeds Chamber of Commerce for the
month of September states that *‘ the depression amongst the
makers of iron continues, and there is, perhaps, even less dis-

osition to give orders now than there was a month ago. In the
ocomotive trade orders are difficult to obtain, The machine makers
have with few exceptions experienced a further falling off, and
the tool trade continues without improvement. For cut nails a
moderate demand prevails,”

A few days ago Messrs. John Brown and Co., Limited, Atlas
Works, Sheflield, successfully rolled an armour-plate of the hitherto
unprecedented thickness of 24in. When the rough ends were cut
off the plate was found to be in the most perfectly homogeneous
condition, the iron used being of the ordinary fine quality. The
thickest plate Ereviuuﬂ to the rolling of this was one }2111 thick.

The dispute between the railway spring fitters and their employers

continues, and without any prospect of an early settlement being
arrived at. The men are very firm.

The report of the directors of the Shefficld United Gas Light
Company, just issued, shows that the profits for the half-year
ending June 30th last were £25,658 15s. 6d., out of which dividends
are recommended at the rate of 10 per cent. per annum on the A and
B stock, and 74 per cent. on the C stock and the new ordinary £10
shares. After these payments have been made £3504 10s. will be
left to the credit of the reserve fund, which will then amount
to £44,320. The maximum charge for gas was reduced on July 1st
to 3s. per 1000ft. Mr. John Young, the company's engineer, has
resigned, and Mr. William Romans—for several years engineer to
t&a dAllmune Gas Company, Dublin—has been appointed in his
stead.

Some months ago I mentioned that a Leeds firm had arran
to h:efm making horse nails by machinery, with Swedish iron
specially rolled for them here. The firm alluded to was Messrs,
Greenwood and Batley, of Leeds, who have now been working the
machine-—invented by Mr. Brundage. an American gentleman—for
some little time. Each nail is struck forty-five times by a steam
hammer, a process which is claimed to impart to it a ductility
equal to the hand-made article. The machine turns out about
ninety nails per minute,

It appears that some ardent patriot residing in ‘Ef]'i: vicinity has
been writing to Earl Carnarvon, the Colomial Minister. on the
subject of the successful exclusion of Sheffield steel and other goods
from the United States, and suggesting that the colonies should
be induced to retaliate by imposing a heavy tax on all American
goods sent to them. As might bave been pre-supposed, Earl
Carnarvon writes in reply that the proposal, “* as you will sce on
consuleration, is not ome which her Majesty’s Government can
entertain,”’

The Board of Trade returns for the month of September are
again unfavourable, there being a falling off in every

el and machinery. In hardwares
was to Spain, Brazil, and minor

countries, For the nine months of this and former years the fol-
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lowing are the comparative figures, relating to hardware and cutlery
alone :

1874, 1RT5. 1876,

To £, £, L.
Russia .. .. . .. .. .. 83,122 .. 78,500 . 6T, u7T
ﬂmnnr - ] ] . " ﬂ“ﬂ,ﬂﬂ (] lﬂﬂ'-m " ITEIIE“
Hﬂm - L] LI [ H. uaﬂ e Tﬂ. Bﬂﬂ ® T'H- Tﬂ
FIADOD oo «v s o+« »s o 108,812 .. 100818 | 104,810
Spain and Canardes .. ., .. 78,762 .. 72602 ., 02,507
United States .. .. .. .. 400,166 .. 445,003 . 277,947
Spanish West India Islands .. 57,249 .. 00,174 . 01,5677
Braml .. o L. W ae W0 105,408 .. 210.80% .. 104,440
A tino Republic . .. .. 107,781 .. 83,222 .. 46,805
tish North America ., .. 214,500 . 223,006 .. 181,004
British India .. .. .. .. 280424 .. 212,%¢ .. 205,432
Australin .. .. .. -« 802,788 .. 508,880 .. 429.816
Uther Countries .. .. .. D75,788 .., 881,806 .. 796,010
Total .. 3,200,016 8,105,564 2,052,746

‘The Albion Steel and Wire Company, Limited, which came into
existence in September, 1872, is now likely to be wound up. The
nomioal capital is £150,000 in £15 shares, The company lost over
£73 000 during the first three years of its existence, and has almost
alwain been before the public in & prominent manner by reason of
the shareholders’ meetings, and the strenuous efforts made some
time ago with the view of putting the concern in a better position.
These afforts appear to have failed, as on Friday last the directors
iseued circulars convening an extraordinary general meeting of the
shareholders, at which it was proposed to submit certain resolutions
hnﬁnmr their object the winding-up of the concern. This course
is explained as having been necessitated by the legal proceedings
recently commenced against the company by one of its creditors.
On Tuesday another circular was issued by the company's solicitor,
stating that, in order to prevent the creditor mentioned from
obtai a preference, a petition has been filed, and that an appli-
< tion will be made to the Vaecation Judge on October 24th.

Some classes of house coal continue to ** go up,” nominally at all
events. In one caso I hear of an advance of 1s. 6d, per ton, in
avother of 1s., and in a third of 2, per ton ; but I greatly ques-
tion whether, in any instance, the rise can safely be enforced, now
that the market is 80 plentifully supplied. Steam and coal are
unchanged. An order just promulgated by the Hull Dock Com-
pany, to the effect that no wagons other than those having ** hopper”
oottoms shall be used at those docks, has caused some indignation
in South and West Yorkshire. At ‘he present time not 10 per
cent. of the wagons are so constructed, nor is that form of
unfoading prescribed at other docks, so that the coalowners are
hardly likely to put themselves to serious expense in order to suit
the convenience of this particular board. The immediate result

will be, I presume, a diversion of shipments to Grimsby, Goole,
and Keadby.

THE NORTH OF ENGLAND.
(From owr own Correspondent.)

A DECIDEDLY better tohe has been apparent in the North of
England iron trade during the past few days. This is largely due
to the better prospects raised by the publication on Friday last of
the returns of the North of England iron manufacturers,
which showed, as I indicated last week, a reduction in the stock of
tron held in makers’ hands to the extent of over 12,000 tons, as
vompared with the immediately preceding month; and although
this was to some extent counterbalanced by an increase of ov.r
5000 tons in the stock of iron in the public warrant stores yet
there has been a more substantial fall of stocks than there has been
tu any previous month of the present year, and the hopes of
those engaged in the trade have been correspondingly stimulated.

At the Eruent time there are only 108 furnaces in blast in the
North of England, as compared with 112 in blast at this time last
year, while fifty-five furnaces are out, as compared with forty-seven
«t this time last year, Itisacurious and apparently anomalous fact
that notwithstanding four fewer furnaces have been in blast, the
make of pig iron for the past month has been 3078 tons more
than in September of last year,

The amount of business done on’Change on Tuesday was not large,
but makers were firm in the.r quotations, and generally declined to
accept less than 46s. 6d to 47. per ton for No. 3. The shij-
ments to the Continent are now going forward on rather a large
scale, especially for the Baltic ports. There is also a greater dis-

osition to speculate in iron with a view to a probable rise in prices.
ft is not expected that more blast furnaces will be blown out at
present. Now that there is a chance, however seemingly limited,
of a permanent rise in prices, there is a disposition on the part of
blast furnace owners to reserve themselves il::r the expected flow of
the tide, At the same time, the blast furnaces blown out during
the past month will prevent the production for the current month
from coming up to that of either of the last two,

There is a large quantity of Cleveland pig iron going into the
home markets, especially into Scotland and the Midland counties,
where it seems to beat all rival brands in the quality of cheapness
The coastwise shipments of pig iron for the past month exceed by
nearly 7000 tons those for the corresponding month of 1875,

The report of the accountant to the North of England Iron
Trade Board of Arbitration was published on Saturday, and is to
the following effect:—

Gentlemen,—Having collectod from the firms and companies bolonging
to your board the return of their sales of manufactured iron during the
three months ending the S1st August, and having verified the same by
an examination of the books, 1 certify the avernge net selling price

per ton for that period to have been £6 10s. 7d. Beneath ia a statement
of the different clases of iron, and the average net sclling price of

SaLes punive Tae Turee Moxtis Exprse Slsr AvausTt, 1876,

r ; Percen Ave net price
Description.  Welghts invoiced. e e

Tons, cwt. qr 1h £ a8 d.
Rails .. 22133 1 0 11 s 2860 .. .. 6 B D68
Flates .. .. 30347 0 1 11 on BR11 .. .. T 8 800}
Bars .. .. 2100517 115 .. 2458 ., 610 1124
Avgles.. .. 10,855 90 210 .. 1162 618 422

I am, gentlemen, your obedient servant,

Evwin Warenrmouvse,
13, Gresham-street, E.C., ith Octobor, 1876,

[nasmuch as the net average selling price of all kinds of finished
tron for the immediately preceding quarter was £7 6s., or 6s. 6d.
ton more than for the present quarter, the employers connected
with the Board of Arbitration have just given a three months’
notice to terminate the existing wages agreement, which is based
on 8s. 3d. per ton for puddling. It is interesting to note that this
is the lowest price that has been paid for puddling in the North of
England since 1870, and if the present rate is still farther reduced,
it will be hmu%ht lower than it has been since 1865,

The Board of Arbitration held a meeting at Darlington on Mon-
day to consider a claim made by the owners of the Moor Iron-
works, Stockton, for £600, on account of the failure of the work-
men connected with these works, while members of the board, to
carry out the terms prescribed for the rolling of light rails by Mr.
Rupert Kettle, or to submit the same to the judgment of the
board. The owners of the Moor Works in May last received an
order for 650 tons of rails, of a special section, and they made, or
endeavoured to make, special arrangements with their men for its
completion. The men, however, refused to execute the contract
on the terms proposed, and their employers subsequently brought
the present claim for £600., The wnrﬁmun'u representatives of the
board decline to entertain the claim, on the ground that the ruoles
of the board do not contain any provision for dealing in such a
case. The board could not agree upon the matter on Monday, and
hence the meeting was adjourned for a fortnight. Some of the
employers attach a good deal of importance to this claim, inasmuch
as 1t will test the question, not heretofore sottled, of whether
employers can claim compensation for the default of their work-
men as members of the Board of Arbitration.

The finished iron trade generally remains in statu quo. There is
really no change in the matter of work on hand, but in view of
what are reimlud as brightening pros neither rail makers
nor plate makers are disposed to accept the rates that were current
a fow months ago, and I am well informed that the Consett Iron
Company have positively refused orders they would gladly have
accepted a month nﬁlo, except at an advance of 2s. 6d. per ton.
This feeling is generally shared in by other firms in the district.

The ironstone miners of Cleveland, in consequence of the
diminished demand for ironstone, have recently been put on short
time. The principal mines are now working no more than five
days per week, and some others are likely to be reduced to four
days. Workmen, also, who were rather scarce during a great part
of the summer, are now become rather plentiful,

Little change can be noted in the coal and coke trades.
no doubt, true that for household and steam coal
& rather better demand, and prices are firm!
otherwise the trade is not calling for any rﬁmarf('. Coke is quoted
at substantially the rates of last week, and the consumption is
falling off, while the inquiry for manufu:turing conls is quite as
dull as ever, good ud-fling sorts being quoted at 6s. per ton
delivered on Tees-side,

The Board of Trade returns show that during the month of
August thirty-six vessels, of an aggregate tonnage of 23 065 tons,
were built on the Tyne, Wear, and Tees during the months of July
and August,

On Tuesday an application was made at the London Bankruptey
Court, by the Forcett Stone and Lime Company, to oppose the
registration of resolutions arrived at at a recent meeting of the
creditors of Messrs. Thos. Vaughan and Co., of Middlesbrough, to
liquidate by arrangement., Mr. Registrar Spring Rice, after hear-
ing the objections, decided that the resolutions to liquidate by
arrangement should be registered, and that the objections must,
therefore, fail,

It is,
there is just now
maintained. bat

NOTES FROM SCOTLAND.
(From owr own Correspondent.)

Tue condition of the warrant market is not quite so encouraging
as it was a week ago, There can be no doubt that the confidence
in improving trade, which, from a variety of causes had been
inspired, had the effect of creating great anxiety to buy, which
has now given place to more caution and greater quietness, Still
it is certain that a substantial improvement has tuken place,
Ardent speculators may be anxious to drive a big trade sooner
than the exigencies of the market will permit, and for this
reason we may expect that before a steady course of activity
vets in there will be two or three false starts made. Among other
indications of the growing improvement in trade, it deserves to
be noticed that during the last three months the revenue of the
Clyde trustees shows an increase of £4328 over that of the corre-
sponding quarter of last year. There are at present 118 blast
furnaces in operation, or one more than at this time last year,
and the manufacture is being steadily prosecuted, though consider-
able additions have regularly to be made to stocks. The quantity
of pig iron under warrant in Messrs. Coonal and Co.'s Glaszow
ltﬂl'ﬁl s now 92,400 tons, or about 2000 more than at this time last
week.

During the week the warrant market has been considerably
quieter, with less business doing, and prices have also slightl

iven way. On Friday forenoon business was done at 57s Ihf
ourteen days, and in the afternoon 57s 3d. cash was accepted.
Business opened on Monday at 57s. 3d. three weeks and 57a. 4id.
one month, and transacti ns afterwards took place at 57s 14d.
cash, On Tuesday the market was again rather easier, with busi-
ness in the forenoon at 57s. 1§d. to 36s. 11d. cash and 57s. 1id.
month open, whereas in the afternoon buyers offered 57s. one
month, which sellers accepted at prompt cash. The market had
an improved tone yesterday and to-day, and business has been done
up to g?u. 44d. cash and 57s. 6d. one month,

Buyers of shippivg iron have obtained some slight concessions
on account of the altered condition of the warrant ma ket, but
makers’ prices may be said to have been substa 1tiu.ll{ sustained,
G.m b., Nos. 1 and 3, declined 6d.; Summerlee, No. 1, improved
ls ; Carron, ordinary No. 1, advanced 2s, 6d.; and the specially
selected brands of the same company also show a rise of 2s. 6.,

The shipments of pig iron from Scotch ports for the week ending
the 7th inst. amuuntaﬁ to 11,903 tons, being 1008 less than in the
previous week, but showing an increase of 157 tons as compared
with those of the corresponding week of 1875, There is; however,
a decrease on these exports for the year, so far as it has gone,
amounting to 74,030 tons. _

The imports of Middlesbrough pigs at Grangemouth for the week
were 3040 tons, being 515 less than in the previous week, but 971
tons more than in the corresponding week of Jast year, Tlere is a
total increase on these imports of 55,214 tons since last Chrisrmas.

Makers of manufactured iron bave little or nothing to report
this week. There is still a great lack of orders in most depart-
ments. Last week's exports of iron manufactures from Glasgow
embraced £4000 worth of machivery, E£5700 castings, £600 tubes,
£6000 wrought iron. £3000 malleable iron, and £600 miscellaneous.

The demand for household and shipping, and also for steam
coals, has continued very good throughout the week, and prices of
these sorts have shown rather an upward tendency. Steam coals
have advanced about 3d., and housebold 6d.; other qualities
being unaltered. After a time of so great depression, even the
slightest improvement is hailed with satisfaction, as is the case
in this instance. The f.0.b. quotations are as follows :- House-
hold coals, 8s. 6d. to 1ls, per ton ; steam, 9s. 3d, to 10s, 9d.:

lint, 8s, to Hs, 9d.; main, 7s. to Ts, 6d.; smithy, 13s. 6d. to 14s,

ith regard to the trade in the eastern mining counties, little
change can be reportel. There is still, for the season of the year,
a very goud shipping demand, but prices continue low,
A few days ago a mass meeting of the miners of the Croy and
Kilsyth districts was held in Kilsyth, for t_hg purpose of takin
into sonsideration the present state of the mining trade, Seve
addresses were delivered, the chief xp-enkﬂru heinE Mr. Hughes,
of Maryhill, and Mr, Gillespie, miners’ agent, Falkirk, and they
held out the hope that, now that the trade was reviving, the miners
might soon be able to demand a rise of wages. A strong effort was
made in behalf of union, those present who did not belong to the
society being urged to join.
The riveters in the employment of Messrs. Robert Duncan and
Company, shipbuilders, Port Glasgow, are now on strike on a
question of wages. They work by thsslqm, and they desire
to be paid 8s. 6d. per 100 rivets, while 8s. 3d. is offered by the em-
loyers.
: .Ermngemnnti are now completed for the winter course of lec-
tures under the auspices of the Glasgow Science Lectures Associa-
tion. The first lecture will be given by Professor Tyndall on
** Fermentation,” on Thursday evening, the 19th inst., and those to
follow will be by Mr. R, A. Proctor, F.R.A.S on " The Giant
Planets ;" Sir C, Wyville Thomson, LL.D., F.R.S., on *“The Condi-
tions of the Antarctic Regions ;" Professor Odling, F.R.S , on ** A
Glasgow Discovery in the Chemistry of Gases ;" Mr. William Pen-

elly, F.(G.S., on “The Ant'guity of the Cave Men;" and by Pro-
?auur Allen Thomson, LL.D., F.R.8,, on *‘ The Evolution of the
Brain.” There is, I hear, a great demand for tickets,

It is worthy of notice that there are at present berthed in the
Clyde getting loaded fourteen new sailing vessels of an aggregate
tonnage of 13,700, and four new steamers of 55560 aggregate ton-
nage, which have all been launched within the last two months,
and are estimated to have cost upwards of £300,000.

The Vale of Clyde Tramways Company, who obtained powers
in last session of Parliament to propel their cars by mechanical
power, have been making trials of the engine of Messrs. Merry

weather and Son, London; that of Messrs. H. Hughes and Co.

| Moncrieff, of Glasgow, with the view of making

——

Louvghborough ; and the pneumatic car of Mr. W. D, Scott- |

what they may
consider the most suitable selection for the purpose of their traffic.

A new dock, giving 15650ft. of qn:ﬁlpiﬂ, 19ft. depth of water
at ordinary spring tides over the sill, and an entrance of 40ft. ,

l‘tr]:uau work costing nearly £40,000, has been opened at Berwick-on-

WALES AND ADJOINING COUNTIES,

(From our own Correspondent,)

GrEAT complaint exists at Cardiff nmnuglt the shi
respect to the smallness of the freights obtainable. o give an
idea of the rates I append a few of the leading ones levied on the
steam coal-—to China, from 25s, to 26s; India, 16s. to 19s 5d.;
Cape of Good Hope, 19s.; Jamaica, 10s.; France, 9f. to 10f.: Gib-
raltar, Ys.; Beyrout, 14s. Gd. It will be seen that for short trips,
sucli as to the French coast, the return is very small. I am in
bounds in stating that most of the French are under 300
tons, many of them, indeed, but a little over 100. Taking one of
the latter dimensions at 10f. per ton, and estimating the loss in
bulk as at least 2d. per ton, we have « return of £20 for the trip, a
charge that may defray the wages of the captain and crew, Iimt.
yields no return to the owner,

Yet still in Cardiff this week there is an energetic effort being
made to float another steamship company, and the inducements
held out are 20 to 30 per cent. after paying insurance.

[t is well known that in good times steamers have realised as
much as 80 per cent. upon a voyage; but speaking to a gentleman
thoroughly conversant with the trade, he gave it as his confident
opinion, first, that the speculation was overdone; and secondly,
that even when good freights were obtainable, the wear and tear
of a vessel was such as to leave in the best of cases but a sorry
return for the investment.

One cause of the depression is to be seen in the slackness of the
iron trade, When vessels could take out coal and bring back iron
ore, then vessels of all classes paid well, and if there is any reason-
able prospect of a return to this state of things shipbuilding might
safely be encouraged.

Several Welsh capitalists have diverted their attention from
iron ore to silver, and I hear of one promising undertaking in
lslpﬂn which has one of the ablest of our mining engineers at the

e .

Iron, steel, and tin are all at a discount, and nowhere is satis-
factory business being done.

In reference to iron, the demand seems falling rapidly, even
from the small average of the last year, Part of g.l‘rmﬁamtr works
were stopped last week, and have only, as regards « mill or so,
been restarted in the lust few days., The paying off of some of
the “tradesmen,” as the best hands are called, has awakened
gloomy forebodings in the neighbourhood.

Dowlais is pushing on as briskly as any works on the hills, and
has now one of the largest stocks of pig, puddled bar, and steel
ingots I have ever seen. The spirited enterprise at these works
well merits & good return.

The management at Rhymuoey is progressing with its arrange-
ments for the make of steel, but it will be some time before they
are completed. There is no movement at Cyfarthfa at present,

Some of the Welsh papers have been raising false impressions
with respect to the amount of orders for iron rails now held in
hand by the Welsh manufacturers. The true character of the
trade can be seen at a glance from the September exports. The
total quantity from Cardiff during the manth was 3644 tons—in-
sufficient to keep even one works in vigorous make. The best
course for our ironmasters will be to supplement their works with

applisncos for steel making, and now that labour is cheap, the
sooner done the better,

The tin and tin-plate trade is dull. The men at Briton Ferrs
have resumed work at the reduction, after a briet strike, A few
lurge orders are held, but the prices are unremunerative,

In the neighbourhood of Llanelly the state of trade, both as
regards coal and tin-plate, is deplorable, and strikes of a serious
nature are impending. At one colliery the men threaten to leave
work this wee?c if & reduction is enforced. Messrs. Neville and
Co., who have well earned the character of being the most con-
siderate of employers, and have striven energetically to maintain
full work during adverse times, are at present exposed to very
serious antagooism on the part of their colliers.

There was a little difficulty with the men in the South Dunraven
Colliery, Rhondda Valley, this week, and a charge of refusal to
give a month's wages in lieu of a month's notice was heard against
the manager before the magistrates, but dismissed. The men are
now wurking again,

The Taff Vale strike continues, and up to the present the tactics
of the men have checkmated the masters. I stated last week that
a number of men have been had from Newcastle-on-Tyne, These
came and took the place of the others, but the strikers managed to
‘“interview " them, and succeeded in representing themselves in so
sad a plight that the strangers have returned. Rather excited
feelings now prevail, and a police charge of assault heard on
Monday is expected to presage a storm.

The coal trade of the week has been a fair average., The export,
foreign, has been close upon 80,000 tons from Cardiff alone, and
this week would have promised well but for the storms. _

New engineering works have been opened at Newport, which
promise well. They are under the direction of Messrs. Arthur
and Coyne. Considerable interest has been aroused at Newport
from the fact of Sir Geo. Elliot taking up his residence in the
locality. The port is evidently lookingup. Last week the exports
of coal were nearly doubled.

None of the papers have noticed the death of Mr. Lionel Brough,
Government Inspector of Mines for Bristol and Monmouthshire
districts. He was a shrewd, independent, and somewhat rugged
gentleman, much liked by the colliers ; nmi, in his official position,
holding high rank. It has been my lot to come in friendly contact
with him at most of the great colliery explosionr of South Wales,
and to have frequent uﬂpurtuniﬁu for noting his energy and
ability. He is succeeded by the assistant inspector, Mr, Cadman,

ars with

PRICES CURRENT OF IRON AND STEEL,

Tae following prices are corrected up to last night, bat it should be
borne in mind that in many cases makers are pmﬂmrcd to quote different
terms for special contracts, It is obviously impossible to apecify these casca
and terms, or to give more than the market quotations and mukers
prices. Readers should also refer to our correspondents’ lettors,

PIG IRON AND PUDDLED BARS.
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Elmhl'ﬂﬂ _"'Hﬂ'. 1 . e E ﬂ ﬂ
Hﬂ'- 3 L L] " E IT u Ehﬂ'tb"-ﬂﬂ l " e L] 3 'E ﬁ'
Monkland—No. 1 .« « 218 @ No.8.. «« «« 318 0
No.83 .. «« 210 @ At Leith,
Chlpﬂfhiﬂ—-ﬂu Lws nu B TP Klonell—No. 1 =< o h
q |Nﬂt‘ S i~ i 000 Nﬂ. 3 es s 214 6
0.
The above at ﬂhurow, CrevELAND—Prices at works—
dellverable alongside. No. 1 . ss =s ws g 10 6
Goran—No.1.. .« o 218 8f x25°0 2 10 0 10 g §
B LT No. 4, found a8
At Broomiclaw. H:. 4, forge rr" s o 8 8 2
clldl!l'—Hﬂ. 1 T & s ﬂ ﬂ ﬂ Hﬂttlﬂd m . e e ﬂ 2 1]
Nﬂ. 3 ] - (] E l? ﬁ WI"t'ﬂ (1] L &a L] ] 2 2 i
At Port Dundas, Thﬂm‘hr s o8 wa w» 8 16 0
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Mossrs, Borckow, Vavouax, & Co."s net cea, fo.b,, nrz for No, 1,
£2 18s.; No. 8, £2 85. 6d.; No, 4 foundry, £2 8s ; ﬁ-tf'{fﬂ.gf:*&i
Waiarm—No. 2, foh,, H“Wt-i e e 27 6100 0 0
(.t.wm.) 3 ee 212 Bto8 0 O
ﬂummplg{ntmh) . «s 2 % G000 0 O
Best native ore (at works) . 215 0to0 O O
Both, Daven dallnndlnlbtﬂhn.
DERBYSHIRE —NO. 1, at eld .. .« 314 00217 6
No. 8.. .,e 2 7 6to210 0
LaANcASHIRE, dnutlrndlnllmehutm—ﬂu. a 210 0to217 O
e No.4 2156 0to O 0 O
K. H. Messclmoun .. e 510 000 0 0O
Mesars. WmrweLL & Co.'s Stookton net prices (on trucks) are—No. 1,
£2 125, 0d.; No. 8§, EE 88, 0d.; No. 4 Forge, £2 Ga.; " Thornaby " No. 4,
Poﬁuu £2 108, :.'rd I:.;I. k) 4
EMATITE, at works, or prompt cash,
Millomn ** Bessemer ‘Lﬂn = ot s =5 es 31% %
Hﬂ. i . - - - iw ! 1“’ ﬂ
H“ ’ L] - W L] - L 'ﬂ ? u
Hn! l - - L] e LE ‘ ? n
Hﬂh ‘ (] e e i (X ] 'l ? 'ﬁ
Hu'l 5 L - " L] L L L | 5 7 ﬁ
"ﬂtm Ly Ly ] L L] LA ] W [ ] u ﬂ n
mtﬂ 8 L] LE ] "X ] @ - - ﬂ ﬂ ﬂ
nmﬂmﬂh—ﬂﬂ. 1 aw e 'Y e ] 3 lﬂ u
i L] L] - - (] '3' T G
Hu'l H - . L] - L . H E u
No 4 e e . e . e 3 65 0
Hﬁ‘. 5 Ll ] L L - e - :‘ 5 u
Hm md 'h‘“.u- e e s T . g 5 0
* Bessemer "—No, 1 T “e . .e . 310 0
Hﬂ. ﬂ . - - L] W 3 ? ﬁ
Hn. a' [N | L1 ] LR ] L] L 'H' 5 ﬂ
l‘ud.dlaﬂ Bar—
u At 'Il'l:ll"k.l . . e e H 6 0 to s 10 u'
MANUFACTURED IRON.
Bhip Plates—
Peansox & ExowrLes Co. hest {i} dis. for oash).. .« 910 0
'ﬂ'mw !ﬁ h- - wE R ﬂl lu‘- H.. tﬂ -H n ﬂ
Hmm.unnn at works .. s £1 b8 0d 10 0
Fox, Heap, & Co. (at warks, cash less 21—
thp m‘hﬂdﬂ phlﬂ Lﬁj W e - L . T lﬂ u
Hutphhﬁ(mﬁu,r SO S VY gt Y %
Boiler Plates—
““ Wannixoron,” to 5 cwt. each plate e = e 10 D 0O
Dﬂm tﬂl.t- mt‘ L] L] L - L ] LA 11 ﬂ n
Do. treble best .. w« 13 . 0 0
per cent. discount for cash, Thn Punmn nnd Knmrlu Co.'s prices
of fron include dolivery at station in Liverpool, Manchester, or
w in lots of not less than 2 tons, or free alongside at Liverpool

arrington,
in lots of 10 tons and upwards,
Bowrino -i Low Moon, terms In each case 2} dis. for cash in

ment of monthl {dumuntl or 14 per cent. dis. for cash in ?'

of three months' bill. The Low Moor Co. deliver in Lnndun

at 108, ; Liverpool, 7s, 6d.; and Hull, 6s. por tonextra. £ & d
Undﬂrﬂm cach e e ' e Fu"ﬂwt 1 4 0
24 owt. and under 8 cwt, .. e . . ve 3 gD
3 cwt. " ewt. e e s as T l1 8 0
ﬂm - 4 cwt, T “s e s T 110 O
4 owt ”” 6 cwt, we e e s e 113 0
5 cwt 1 0 cwt., .. .s .e .s s 418 0
ﬂ m a8 T m - . L L - w -E 1 19 D
7 ewt. and npwards - 2 30

Plates exceeding 6ft. widu, per ewt. extra. Hlmmnrui and
chaqumd. plates, and all plates differing from a square form or regular

u:tm rcwt da
nmn ros.' boller plates 04 per cwht less ; thelr tormas as
Bowling and Low Moor,
“ Moxsoon™ best, to & cwt., to 4ft. 6in. wide, and to 11 0 o
30 superficial foet, per ton at works .. 'e
Best best e e w T T o 13 O §
Bﬂtbﬂthﬂt t"u'iﬁﬂ W e - - -a 1" o 0
Epuﬂinl i‘.n'lr'll't . ee A 0 0
Usual extras for a'rm'wulght lk-.-h:hu &c.
Danmnowa Ar Qnwyy *
Mmtnnlhm.-twum e e s . o
T an e g .e o 28 O 0O
nﬂtm-- ) e " e - ss 23 56 O
ws & Soxs:
B.B.H. Bloomfield plates .. ’R e i ik OB
i Bﬂt tﬂ - - - - LR - .].E ﬂ ﬂ
Bﬂl t'_pht“ LA E L] - - 1! u ﬂ'
ﬂmﬂ e . - - ﬂ 5-'* to o) lﬂ ﬂ'
Fox, Heap, & Co. (at wnrkn cash less 2))—
Mﬂr lhﬂn Flﬂt'u. (BGILEH) e e T 5 10 ﬂ
mmg Plntﬂ (Hﬂﬁﬂﬂ) " . «s 10 10 0
Do., special quality (AAA) . oy iv 340 0O
WaLEs, at Aberdare—Coke plates .. . e s W0 0
El.ul.'nﬁw. fo.b 4 “e “e “e «« &8 08 to 10 0
Angle Iron—

Bowrmxo & Low Moon (terms as above). .. perewt. £ s d,
L and T iron, not exceeding ten united inches .. o o8 0O
For each additional inch extra cwt,, 1a

“"WARRINGTON "—less 9} per cemt. for rom ) 9
Bolzb:{.itnﬂbyﬂ T R Tt “: 0
- - . u
WmirweLL & Co. &Aﬂdhcuunt)purtm O R That B
B“t s T lma . T B 0 ﬂ
Bﬂl’.hﬂtbﬂﬂﬂr - 9210 0
“Moxmoor " (at the works) up tnaight u.nund ‘inches 9 15 0
M .I L] LR . lﬂ 5 n
Best best do. o 41 5 O
.:dii.un u:lbun, lﬁnuh
Angle bars, 8in. to 108, extra.
gin. to 10in., 20s. extra.
CLEVELAKXD ., .. . e ®B10t0 7 0 O
EArL oF DunLEy (hrmlu'huluw}--
““Round Oak,"” not exceeding Sin, wlﬂn—ﬂinglshﬂt 1110 0
= = i ,» Double as .38 O D
K. - s Ar6Dle 0 Y60 O
Eumw, o o ' w  a . e BT OB to 710 0
ABERDARE os aa -n ab o 7 0 to 0 90 0
Bar Iron—
Bowwuino, Low Moon, & Tavior Bros, (terms ns above).
percwt. £ a d
Hnt,rmmd,urnqm,tnl}ewt. - . S T
Do., 84 to 5 cwt, “e e e e . .e 1 2 0
Dur 5 ewt. and upwards . .e s 1 4.0
thl—liin. "m-md“ wnl'd.l T e - T 1 0 ﬂ
il ﬂﬂdﬂl' i.l.'h mcktﬂim - -E - - 1 ﬂ ﬂ
i Illld-ll‘ iﬂ.hil’ﬂ. . - . L] ] 1 3 u
under gin. 1 6 0
Eqﬂ'urmh l?thanutn.wtdn:h-n,lnnpum.l :
lillﬂ—% an “Pw“d-' L] L e 0
'l'ﬁl-ﬂ. & - e - L & a 1 3 u
1] md&'lﬂh- L L | LN ] LN ] - LY ] 1 5 u
'II.. & @ L " - Ly - . l T ‘".
mdﬂ .H.I'd.l T an - -n 1 0 ﬂ
”» 16in. LI l. " W i T e 1 3 u
i T-ll.“.ﬂ.md lll.. TR - (] [0} e 1 -ﬁ n
1) ﬁ'lﬁm- e " L - - L 1 T [l-
Il ilL - W E - . L] L] 1 ﬂ' 'n
Rivot, same price as above,
Chain iron, same sizes as above, extra per cat., 28
Best bars and rods, extra per ewt., Ja,
" MosmooRr,” at the works, per ton— £ »a d.
Bars, {in. tﬂmruundmdlqunrn,urtuﬂn flat .. 8515 0
Best - X o - o 015 0
Bﬂthﬂt (1) i1 ] (7] LR ] 11]' 15‘ n
Rivet iron, usual sizcs.. .. M o «s 1015 0O
mhﬂt‘ LR ] L L L [ R ] LN . 11 15 u
Usual extras.
Grascow, f.ob. .. £7 0. t0o 710 0
Banrows & Soxs, at wurh,purtun:hnrt:
BBH. hﬂ.l'l ] - - LA g n ﬂ
5 m‘mguﬁ;mﬂ riptions in pro e el
er desc pro
hl:.nlnunm 2} dis,, Lo.b, at Raundmm
* Round QOalk,” ruundlup Sin. .. s -D1R B8
i * - Single best .. o 11 0 O
= - 4 5 Double ,, o « 1210 0
: e Treble ,, .e «w 1410 0
m?ﬂi hm_ﬂ hmt N ] - - e a llj ﬂ' n
0 E;mrd 'of loss than 5 cwt. per to m}gmu
n separate orders n pur n ex 8.
Wares, at College Works, Cardif—Coke bars, best .. 710 0

Meorchant Bars—

aw
-m
e
-8
-

L]
L]

“WanrrisaTox "’ m%ln. dia, for cash) par ton—
thc,trnmun.tn wld.nhyiln. thiuklndupwurd.l
Rounds an qtmtrnm]ln. to Hn.. bust
m h‘ﬂm m L -
Delivery , a8 above.
WmrweLL & Co., f.0.b. (2} dis, for cash), per ton—
Crown quality .. . - e - i
B“I' LY -a - L -
Rivet fron .. RS b s
m qu-llltj'. " Thmnlbj'"u . . ae
T .. L e -
Bﬂlt- hlt e e
WaLes—Tred Iron ﬂampnnr,! o.b. ﬂlrd.l.ﬂ' urﬂam't
No. 2 bars, f.0.b, Cardiff
Owen, delivered at Cardiff or ‘i’ulrpurt mt- ﬂllh
Sheet—
“Moxmoon,” to SIt lnnzhjraﬂ. 20 w.g., per ton at
'ﬂ'l'h.. am T e - -
nﬂ'.. best . . " e e as
Du-,. best best .e "e e e T
Usual extras
Barrows & BoxNg—
B.B.H. lhﬂﬂtl-- aw T T e ™
b best do. .o - e ae ae
besat best do.. s o an
E.P. & W. BaLpwix, & t-mrkr

 Severn "—Singles to 20 w.

“Wilden "

L
(1]
L
e

& LN -
l

HBBR" e
“BBB” e
"Huhl.rnnll"'-,
IIEB

L1
L
L1
L1

LA

Doubles to 24 w. g, HI}:. and

Trobles to 27 w.g.
Charcoal Tin—DBest “ E P and W

i

G0s. P&r ton, extra

Unimm“ - Ll L] .

Coke Tin—"* Stour "
Messrs, Baldwin's terms rsrn"} dis. for cash on 10th of the month

following delivery,

Pl..mﬂcﬂ & KExowLes Co, (terms as nbuvu}—

““ Dallam "—Singles, to

w. g

L L
LA
Ll
.
LR}

p-urcwt...

Best, 108, ; best best, 308, per ton extra

Crowrner Bros. & MoroAx (at wWorks)—
Coko Tin—Singles, to 20w.g., to 120in. by 86in, p, ewtk
Doubles, to 24 w. g., to Yiin, by 36in,

Trﬁhlu.

Charcoal Tin

Doubles
Trebles
Best singlea, as above
Best doublcs

Do.

Iﬂ,uabuw

ey

1] LA L

Best trebles
Terms, 2} dia for cash on lﬂth:-tthumunt.h. ﬂrdmnlﬂm

LI

E‘ﬂﬂgﬂﬂﬁﬂﬁ
— L
(SRR R--R-R-F -0 %]
& scaccococe

£ 5

10 10

11 10
12 10

11 0
12 10
18 10

13 0
16 0
17 0
18 10
23 10
250

113
110
1 6

£

=

BD S BD RO BD D b e e

ScSoo

COOOD00 OO0 co o

P oo

d.

perton 10 10 ¢

-

L =R-4 -3 -3—2—-%_%-K_

and upwards, for shipment free in 10 owtl. cases.

J. Tisx, Bristol, delivered in Londou, 2 dis, forcash— £ 8. d
‘Doubles, . .8 . Ay . .n e aa M A0 D
Tmt‘l-“ W LY & . (K L] - L L] 13 u D

WaLes—Treforest Ti late Works—

Charcoul tin (at C , per cwt .s £0 19 6 at works,
! mﬂi?l.-:-ndun lm"y.ﬂ s
ney ;: Charc C se ae . o to
Lf F Tul"l]ﬁ u:]: & - -m 1 l 0 to ﬂ 0 0
{:Uk'u I-In- _ e - e 1 U EF tﬂ ﬂ 0 'ﬂ
Swansca i - K= .. 018 0to 010 ¢
Engine lron—

KirgstaLL Fonag Co, (from cold blast, pig, refined, and selected).

Plain bars, rolled, viz : £Fnr tuné

8,
Roundas, from }in. to 6in. diameter .. »s 20 0 to 32
Bquarun, from in, to bin, .= 20 0to 2l

Drawn ham bars, uubo-ﬂ. per lon extra 1 0
m"ut tmn - - L . L Eﬂ ﬂ m ﬂ
Angle iron, 1}in. to gk " os s 20 Oto O
Forgings—Pliin shafts under 5 cwt. .. s 20 Oto O
" " 10 ewt, .. s 22 Oto O
" » 20 cwt. .o s 3 0to 0
- L 80 cwt. .. s 50 0 to O
40 cwt. 4 0Oto O

Plain nhnfu above 50 ewt., prices lnmrding
to wntght and dimensions,

Piston rods, under 5cwt .. " e 22 Oto O
] 1] lﬂm - (] - ﬂ ﬂ t-ll ﬂ
" T 20 cwt., .e . s B0 O to O
Cranks, under 5ewt .. . s s 27 Oto O
1] T lﬂ ﬂﬂ - . 'R ] e e ﬂ ﬂ t-ﬂ n
L (1] 1'5 ﬂwtl- ] L W - Bi ﬂ t-ﬂ ﬂ
i ¥ iu m L] L] e (] ET u h D
under 5 cwt . - s 20 0Oto 0
* s 10 cwrt, 80 0to 0O

All othe mﬂnomdlngtopthmndwdghh

Wire—

A,

Soooocoo oo

-E-Y-X-N-R-F-R-§—]

Wmrecross Wine & Inox Co., delivered in Liverpool. Terms 2} dis,

mm"@v

Oto 6
Tto 8
0
10
11
12

Best annealod drawn Iandng

Oto 6
7
8
0
10
11

12
i
Best galv
0to 0
7
8

Tae PrEArsox I': K‘l“'ﬂ:ll’m';:'n

“ Dallam *

RyLaxDps BrROTHERS,

Best RB g\,
Ier bundle
Per bundle

I er bundle

Best best drawn killed galvanised telegraph

for mh.
galvanised .

LA L LA L] L]

- - L]

- . - L - -

do.

fencing, Nos 0 to 4, BW.G.

&o., delivered free in Liverpool :
wire, bright or annealed—

of 681b. 7/0 /0 B8/ 8§
Noa, Otod T. H. o
of 631b, /¢ 10/0 10/6 11/8
Nos. 138, 14, 15. 16,
'ﬂf ﬁ"“ lhr 1"_.-5 lﬁjrd lﬂ_.-fﬂ

Noa 20 2. 2

ngi;;huﬂ;:&nuii;. pﬂrtun extra,
per ton

dﬂﬂmmlnhnzhnxth-.

-
.w
am
L
L]

L

L

£ n
1T b
18 &
10 ©
10 15
20 &
2l 5

per ton

11 10
12 5
13 0
18 10
14 10
15 0
1510

15 10
10 &
17 0

8 10

80  0/0
(T -
12/0  12/0
TR

d.

\—X—-E-R-N_§— K] (=L R —F =R—1 ~

o oo

Limited, Worington—Prices ui iron wire,

0/3
12
18/
19.

wire (joined in balf

mile lengths to No. 0 inclusive with Rylands' Patent Joint)—

Nos.0 to 6 £17 5 0 perton | No. 10 .. £19 15 0 per ton
TEB&218 5.0 . 11 £2 6 0
i £19 0 0 1. Tl 8" olter
Terms of paymont, 2} per cent. for cash on 10th of month lﬂ“ﬂ'&ﬂﬂg
delivery.
NEU. Eﬂﬂl——ﬁuﬂﬂﬂw. !.ﬂ.h. &8 i - h a u'
CLEVELAND oo o6 o »s Sto7T 0
Nails—
Wirrecross Wine & Inox Co,
Wire Hﬂh, or Points de Paris, por 112 1b, :—
liﬁﬂ ITIQ !ﬂ 1?0 IT,.}} 112 113 Elj" 15 18 17 18
/0 14/9 15/6 16/8 17 89 10/9 21/0 22/6 24/6 20/0 20/0
Packing in casks 1s. por owt. extra, ,, 'f 4
Eﬂll—ﬂuﬂﬂﬂﬁ'. fﬂ'h- - - L] - ? 'U' tﬂ a ﬂ
%l?lu‘in B .e s O iﬁltu 6 &
un——hndugir ron nlnpiu}' o © to 6 10
Lo.b. Newport or Cardiff.
At Aberdare and Merthyr (Daven-
Imrt‘ L L] LA - - ﬁ .ﬂ h u TIE
Far co (works) «« 0 00 O
New and ect mtnt wWay
rail (at works) 512 ¢
Bridge rails to 30 1b, pur yu'dnm
(ant works) .. 6 0 0
Fishplates (at warkn}, any muun 710 to T 12/6
Raillway Chairs—Grascow, f.o.b, sni. ! w3 .O0té.0
Pipes—0Orasoow, fob,e ¢ ¢ s = O 007 5

L

STEEL.

Bnm:nn;ﬂtt WOrks—
ﬂm L'Il‘ . -
ﬂ ll-nl
11
ﬂhutw
gu.l:.(:td-dln tnnl
Fine rolled, for clock
Rails—Sicmens (at works)
Bessemer,

, ordinary
Da. superior
Do, best ..
wilﬂl f.0.b., Cardiff or Newport
0. or
Rl“l at wurk.l Bessemer

Huuvr - "o
Best, from lﬂlh. pur gm-d at wurh

{D'I‘runpm'ﬂ e
Steel colliery l:rl.dp ni.l, works ..

PRICES CURRENT OF MISCELLANEOUS METALS.

&o.

L] L] -

Fqn:ﬁ-uninﬂap

L]
LA

cxzcPocSesccocecol
co cocohRhCocooocooCooah

£ T5F EESrgceesEssy
or -~ichox-eSobRENE,

—
ot =-Iow-l

oo ﬂ¢=P¢aﬁP¢¢¢ﬂﬁ=ﬂF

-3 0

-

Copper— r‘i 'ﬁ %
ﬂmuh"ii -a LA (Rl LA - wm LAl [73 n 'n
Bdﬂr lngr’t. L LA Ll - . - - Tu 'u n
Tough cakes or bars .. T e s . s 11 0 0

SR 3 0 0
atﬂdh - - - - - - (] - - - . 1?: m n

i 0 0
Bﬂm - . - . L] - - -a - LU [ﬁ n n

Lead—

Bult-l':}ngll.lhlﬂﬂpiﬂ' .. .. e (1] .. " 21 5 1
“ Panther ™ “e .. e “s “e s e 0O 0 0

Antimony—

m‘“ ltar L= -. LA - - - --[ g : g

Spelter—

H“m LR - . - - LA -. (L] - W g lg :
Eﬂﬂ“‘h -e - Ly -w - - - - LA u _n n_
Quicksilver .. .. . .. perbottle ..} g 0
Phosphor Bronze—Bearing metal per ton .. .« 112 0 ©
Other alloys .. ..  £120to 140 0 0

Castings according to pattern and quantity.

Muntz's Metal—Prices nominal

Zinc SBheets, for paper glazing (polished)—
18t guality (per cwt.), from .o A . o 41N to 47a
E"i .-1“3' e . e e .. e «s dba Od
For LETI\"{H'! s ST8,

ﬂ.-f}um..-ﬂoln&;m aud London.
PRICES CURRENT OF COAL, COKE, OIL, &c.

Coke— Lad £ad | £sd £8 d
Cleveland, at works 0 10 0..0 12 0 London—DBest .. 0 00.0 00
D'Erl-'ljrﬂhirﬂ . [N u 13 u- |u n ﬂ | uthﬂm L ﬂ 1“ E-I' ll u’ .
Wales .. .. 0 96..01006  Bouth Yorkshire—At the pits—
Best Rhondda— dest ordinary.. 012 0..016 0

No.8 .. 0120..013 0 Converting .. 0 3 0..0110
Gﬂ-ﬂﬂﬂkﬂ nt“ﬂh 0 80..0 00 Bllch &a & W ﬁ l ﬂ-d‘ ﬂ 0
Shefield .. 0150..0 00 Wales, allat « 0 00..0 00

Coals, best, pnrton—-— , Bteam(less2}).. 0 60..0 738
Birmin bam .. 0130..0150 | House e 0 660 TO
South Durbam .. 0 &5 6..0 10 @ Small ttcarm o 0131058
Derbyshire— | Do. bituminous 0 2 0..0 2 6

Baut{nt t-} v» 0140,..0160 'Lard .. .. ..064 00..0 00
Conv 011 0..0 0 0 |Oils, tun—
ﬂlhl‘.!rlﬂrt.l e 0 90..0110 | Enal,plﬂo.. e« 34100..0 00
Slack o« 0 0 30..0 60 | Brown .. .. 20100..30100
| Y'ﬂ]— t’aunaﬂil nl- ﬂ' 'I.L.E-'.i ﬂ 'n'
Glasgow—At the pits— Linseod .. .. 24 56.0..247 6
coul, perton 0 70,.0 90  Olive, Gallipoll.. 0 0 0..0 00
Muain 0 £3..0 68! ﬂl;nnl.lh oa an O U0..0 00
Splint .y 0 56..0 70| Palm .. .. ..59 00..0 0 i}
Diross % 0 00..0 80 nn
C. 0 36..0 040
D%—Ltflﬂg OW— “';F"
ouseho L
2% owt dolid. ;n 18 8..0 16 0 ﬁm = E"ﬂ__ 50..88100
DU WhUILMIE.iﬂ a E u 11 u e & EE Iq 113515‘}
|nut¢m. . Fomlgn'pn!u..&ﬂ 00.30 08
gpm t' - L g I ﬂlﬂiu B g | L - . u n u' ﬂ n u.
m as . ab $ 3..0 10 ¢ hndr .« 0 00..0 00
SBmithy .. .. 0136..0189 1 Eun pn.l.n } P90
Bro s o 29 00D..3000
Innmhlm{‘ﬁ'lgm pit prices)— E. I Fish ..2 00..000
P m ‘I-t: g lg ﬂ'- lﬂ 1 ﬂ Tﬂ{&"‘ﬂ' i@ L] “ ﬂ ul -H 'ﬂ u'
am n 0..0 93 ow ie +4 80 00..5400
Furnace coal .« 0 6 0..0 7 0 St. Pﬂhrlhurg, 52 15 0..53 00
BI.I.I'?’ T - G 5 ﬁ...u ﬁ u Y-Uip 'ﬂﬂ" } £y
m-‘lﬂ -E Lr u -H' ﬂ..ﬂ 'i ﬁ ﬂl{l - - L H lﬂ ﬂ..ﬁl ﬂ ﬂ'
PRICES CURRENT OF TIMBER.
lﬂ'?ﬂ 1876.
Per Load of 8 cuble feek. £ Per P aniland

Baltic Pir Timber— Rl puu,um-th--dl- iy
l.l--in TEIET TR Il .ln' i "I Qllﬂ-m dﬁ. ............ n n II Iﬂ
Dantslo and Memae), crown .... 4 4 610 1ot Qoared pine ... 19 0 405 )10

Beat middli 3 b .‘lul fud do. . .. TRl lllﬂ 410
Good do. ﬁul 2 3 4 0 Brd do. 8108 h B
ﬂummmmddun: 218 3 0 lﬂlpruwn casviwns A0 0 18 0
Undersized 213 218 Bnd de. . — | N L
h‘uulinv‘i W EE e ’ ‘ l I'u'. .ﬂ]d" Tu ' .
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THROAT IBRITATION.—The throat and windpipe are especial
liable to inflammation, causing soreness and dryness, tickling an

irritation, inducing cough and aff the vninu. For the e
symptoms use glycerine in the form of jujubes. Glyeerine, in these
agreeable conlections, being in proximity to the glands at the

moment tho‘ are excited by the nut of sucking, becomes actively
d only in 6d. and 1s. boxes h tfnrl-lltam
]n.h-alled “James Epps & Co.,, Hommplthm I‘.] , 48, Thm

needle-st., and 170, Piccadilly.”
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