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IT is very very seldom indeed that we have to notice such
interesting and important works as these three small
volumes, Merely the author’s name, so well and so long
known to the public in connection with important investi-
gations into tLE! counter-weighting of locomotive engines,
the working of blast furnaces, and the influence of the
temperature of the cylinder on the steam, would rouse
attention. The subject he now handles has indeed a con-
nection, possibly unconscions to M Le Chatelier himself,
with the last named of these investigations; but the present
treatise is not of a theoretical cﬁarar:tar merely, as it
embodies the description ‘and theory of, and the results
obtained with, an apparatus as yet scarcely known in
England, but already applied to nearly three thousand
continental locomotives,

It must have long been perceived that the locomotive
might be made to develope within itself the means of
retardation of a train to which it often contributes
the greater part of the total mass in motion. The
obvious advantages of a practical employment of back-
pressure steam are that it would put a true steam brake
into the hands of the engine-driver, and, as a consequence,
a more independent control over his engine, diminishing
the risk of collision and running past stations, and facih-
tating shunting. As 1t would diminish the number of
brakes required, bringing into use, for the purpose of
retarding the train, mechanism already in existence, it
would also diminish the number of brakesmen. The use of
brakes besides means more or less undue wear of rails and
wheel-tires, and often a waste of grease from the heat by
the friction conducted from the rim to the axle-box. In
thesedirections, therefore, economy would also be effected. But
the many drawbacks and injuries produced by reversing the
gear with the engine running prevent drivers doing so
except in cases of imminent danger. The hot gases of
the chimney are exhausted out of the smoke-box and
forced into the boiler, heating the cylinders and shaking
the joints of the boiler. The piston rods get heated, the
packings carbonise, the slide valves bite on the port faces, the
mjectors cease to act from the presence of incondensible
gases 1n the steam, and, in some classes of engines, the
reversing handle is often dangerously thrown E&ck. In
fact, reversing the engine by the inverse admission of
steam, necessarily attended with the admission of hot gases
from the smnke*ﬁux, often renders the engine unfit for ser-
vice within less than five minutes, Even with imperfect
forms of the plan to be here described, the same action takes
place, t.lmuglI: at a much slower rate. “ Direct experiments
made on the north of France line prove that by shutting
the blast pipe and drawing in external air, with the
engine running at a speed of twenty miles per hour, the
stuffing boxes were carbonised after a run of one and a-half
miles ; and with an injection of steam alone there was a
similar result after a run of two and a-half to three miles.”

Now M. Le Chatelier has proved that all these
inconveniences may be remedied by simply leading a small
tube from the boiler to the bottom of the exhaust pipe
near the eylinders. The eight to forty pounds of hot water

r minute thus delivered under the boiler's pressure are
instantaneously converted into a fine spray by contact with
the hot metallic surfaces of the ecylinders and pistons,
While cooling them, and absorbing the heat produced in
the motion of the parts, the steam produced not merely acts
as an elastic brake, but it may be made to cause a dis-
charge from the blast Eipe sufficient to keep out any gases
fromthe smoke-box. Theapparatus may, therefore, be said to
consist of a pipe from an inch to an inch and a quarter
diameter, and a common tap. If, therefore, this can be
dignified with the term apparatus, it is as simple as the
principle itself. As shown in the accompanying cut, the
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passage to the ports; one part enters directly at the
moment of induction, the other mixes with the discharged
steam, returns in part to the cylinder, and goes off in part
with it to the nozzle. Experience proves that, for equalit
of ingectiun, much more water is projected by the funnel,
and falls in rain on the engine, in the first arrangement than
in thesecond. This arises from the greater quantity of steam
generatedinthefirstarrangement ; whereas in the second the
water is held in suspension by a greater quantity of steam.”
The process is found to act almost instantaneously, three or
four seconds being ample after letting on the water jet, and
without even opening the regulator, to make the change from
full forward gear to full backward gear. Without it the
drivers would of course have to signal to the brakesman to
put on the brakes—an operation which, in the most favour-
able cases, takes some time. As was neatly observed by
Mr. Siemens, in his Preaidential address to the Mechanical
Section of the British Association, M. Le Chatelier’s plan
converts the engine “for the time being into a pump forcing
steam and water into its own boiler.” The spray reaching
the E{“IH]EI‘H 18 there converted into steam, and dried by
the absorption of the heat generated by the cushioning and
forcing back the steam at the return stroke of the piston.
The eylinders may be said to be temporarily turned into
apparatus for evaporating the injected water by means of the
heat generated by the motion produced on the pistons by
the work already accumulated, and, possibly further accumu-
lating by gravity, in the moving train.

Whatever might be at first thought there is no danger
for the cylinder covers. The driver ias only to inject water
in sufficient quantity to produce a white cloud out of the
funnel ; even any considerable excess of water is not
attended with danger,as the spray in excess cannot penetrate
into the cylinders, and is simply thrown out at the funnel.
Already several slight mmiiAcatimm have been made by
different engineers; for instance, M. Laurent, the engineer
of the Chemin de fer du Midi, closes up the blast pipe, and
injects the water into a closed space communicating with
the ecylinders, The resulting wﬁmutage is the prevention
of all loss of steam and heat, any undue pressure being taken
off by the safety valves, On the Paris, Lyons, and Medit-
terranean line the drivers are ordered to relieve the safety
valves when running down an incline, so as to somewhat
diminish the blowing-off pressure. By this means any un-
due rise of pressure, which might possibly cause a tube to
burst, throwing the work of retarding the train on the
usual brakes, is prevented.

Of all the advantages resulting from the use of this plan
the most important is clearly, as we have noticed, the prac-
tical independence of the engine-drivers of the ordinary
brakes and brakesmen. Incidentally the use of the plan
must do away with a portion, at least, of that fearful
shrieking of the steam whistle—such a nuisance on lines
passing through towns, According to the author the ordi-
nary brakes should only be regaurded as incidentally
furnishing additional resistance. At the least, the
counter-pressure steam should be used concurrently with
the brakes for the current service; and this combination
allows to stop with exactness and without hesitation at the
stations. On single lines of railway, where it is very im-
portant for safety not to pass a station, its use is indispens-
able ; and the employment of the screw form of reversing
handle and counter-pressure steam greatly facilitates shunt-
ing operations, With a sufficient injection of water, ients
can be run down at a regulated speed, and without fearing
any injury to the engine, The diagrams before us show
that when the engine is working on this system of back-
pressure steam the resisting work can attain from 55 per
cent. to 60 per cent. of the work developed in the ordinary
working. Amongst the practical results are such as these :
—*“On an incline of from thirty-five to thirty-six milli-
metres the service can be carried out in both directions,
without the use of brakes, with an eight-wheeled coupled
engine running at the rate of fifteen to sixteen kilometres
per hour, and drawing six loaded goods wagons or from
ten to eleven passenger carriages.” On the incline at Lan-
nemezan on the Chemin de Fer du Midi, the inclination of
which is one in thirty-four for a length of six miles and
three-quarters, the company had ordered Bessemer steel
rails for the descending line, but after a lengthened experi-
ment 1t was evident that the rails did not wear more rapidly
on the descending than on the ascending line, and the costly

inch or so diameter tube communicatesYbetween the boiler
and the exhaust pipe, and 1s regulated by a tap. It must be
noticed that the figure represents two distinet arrange-
ments. In the one the insertion is made on the branches of
the exhaust tube, and the wet vapour has two distinct ways

to traverse to reach the cylinders, viz., the part of the pipe |

near the cylinders, and the admission ports. This wet
vapour does not get into the cylinders until after the steam,
more or less dry, has been discharged from them at the
end of the expansion, nor until that at the end of the
cushioning has returned. If there be excess of injection
water, it i1s projected through the blast pipe nozzle by the
funnel. In the other arrangement the insertion is made
under the slide valve itself in the side of the dischaige
port. In this case the wet vapour has only to traverse the
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Bessemer steel rails were employed on other parts of the
lines where there is a greater traffic.
Experience on the Chemin de Fer from
Paris to Lyons and the Mediterranean
has also proved that the constant use
of the back-pressure steam system has
not in the least increased the cost of
repairs and working of the engines.
It therefore forms another and most
important  contribution to already
existing means for safely working steep
gradients; and it is stated that counter-
pressure steam is already used in the
current service of the trains on the
gradients of the Semmering and the
Brenner lines. No inconvenience has
been found to occur on sharp curves from
the resistance to motion being produced
at the head of the train; any tendencyin
this direction being corrected by the
complete command obtained by the driver over the rate of
speed of the train. :
Incidentally, the plan is extremely interesting to the
scientific engineer, as the energy of the train is mainly con-
verted into the steam partly employed in retarding it, and
partly making its appearance again in the boiler ; and this
important point about it has been theoretically investigated
by M. Le Chatelier himself, M. Combes, and others, On
first thoughts, it might seem necessary to provide for some
means of gettiug rid of incrustation left by evaporating
water inside the cylinders. Tt must, however, be re-
membered that only heated water, already boiled, and hence
freed from sulphate and carbonate of lime, is taken, so that
this influence is scarcely felt, even if the plan be very
extensively used. There can be no doubt that this system

must for the future be taken into account in designing
locomotive work. Observing the excellent lubricating
effect obtained by injecting water, the engineers of the
Orleans railway are studying its effect in preventing the
injury to the steam packing and other rubbing surfaces
produced when a train runs down a gradient with a closed
vegulator. In this case there is admission of the smoke box
gases during the lead of the exhaust, to be corrected by the
water jet. It would, it seems to us, be of t service on
the Metropolitan Railway, and we would s trongly suggest
its trial by Mr. Burnett, especially as the plan 1s unpro-
tected by patent right in any country besides Spain. If
it were more complicated, this fact would no doubt be a
drawback to its introduction, as it would require pushing ;
but, being so simple and cheap, its use ought to spread
almost with the rapidity of an invention introduced by a
locomotive superintendent on that locomotive superinten -
dent’s own line. An important application of the system
would be to colliery winding engines, which are, in fact,
generally two-cylinder engines with reversing gear, and
otherwise of the locomotive stamp. It would form a sub-
stitute for, and at the least an aid to, the heavy friction
brake at present employed ; and many melancholy accidents
from overwinding might be prevented. We may note that
complete engraved working drawings of the simple form of
apparatus used by M. Marié, the locomotive superinten-
dent of the Paris, Lyons, and Mediterranean Railway, have
been sent to the London Institution of Civil Engineers
and to the Institution of Engineers in Scotland.

Like all other mechauicaﬁ inventions, however simple
they may seem when once carried out, this one also has its
history, and it was mainly to defend himself against what
seem to us to be unwarrantable claims as to priority of
invention, that we owe the early accounts of the plan pub-
lished by the author. M. Beugniot, in France, first experi-
mented on a plan for causing a vacuum behind the pistons ;
and it is nearly twenty years ago that Mr. J. Zeh, of
Vienna, proposed to use hml:ll';-lprmure on the pistons for
an engine intended for the trials on the Semmering incline.
The question had dropped until Mr. A. De Bergue, an
Engli{ahl engineer of French extraction settled in Spain, at
the beginning of 1864, brought out an ingenious form of
applying back-pressure with air. For short runs it gave

ood results, but not under prolonged working. M. Le
‘hatelier frankly states that it was a cursory examination
of Mr. De Bergue’s plan which led him to direct expe-
riments to be made on what may now be termed his own
plan. Its advantages and drawbacks led him first to
recommend the mixture of steam with the air, then steam
alone sufficient to prevent the inlet of air, and, lastly, water
alone. The development of the process has therefore
advanced through five successive stages :—The mere motion
of the parts ; the use of air by Mr. De Bergue ; the use of
steam alone ; the use of a mixture of water and steam ;
and, lastly, the injection of water alone from the boiler.
M. Le Chatelier himself notices, by the way, that there
is a slight analogy between his lplﬂ.l] and the use by M.
Hugon, in his gas engines, of a slight injection of water at
the moment of the lighting of the inflammable mixture,
for lubricating and cooling down the surfaces. As the chief
engineer, in Paris, of the Spanish Northern Railway, he
nrgéred trials to be made of his proposals by the resident
engineers of that line. One of these, M. Ricour, has put
forward, in the “ Annales des Mines,” claims to priority of a
part, at least of the invention. Aftera careful examination
of the questionitseemsto usthat thisgentleman haslittleright
on his side; and he seems to have overlooked the importance,
already in 1865 well pointed out by M. Le Chatelier, of
using water rather than steam. The French engineers in
Spain seem to have been afraid of using water, especially
as good effects for short runs were obtained with steam.
Already in 1866 a paper was read before the Society of
Civil Engineers of l‘E:auce by M. Flachat, on the expen-
ments conducted in Spain, on the Northern Railway, for
the employment of back-pressure steam in the descent
of inclines. 1t was then stated by M. Flachat that there
was a considerable production of heat, almost co nding,
less by obvious losses, with the mechanical work of gravity.
But it was only in January last (1869) that M. Le Chatelier
was himself able to prove that the injection of water alone
satisties all the conditions of the problem. A great portion
of M. Le Chatelier’s writing is thus devoted to the assertion
of his claims as to priority of invention. These questions
seldom possess much interest for the public, especially a
public like the English, to whom the contend-
ing parties are not personally known. Very properly,
therefore, the object of Mr. Gordon’s translation s
to ‘“explain the principles, the mode of applica-
tion, and the results obtained from M. Le Chateliers ex-
periments ;” and he does not enter much into the question
of the priority of the invention. M. Le Chatelier speciall
recast his two memoirs in order to adapt them to Englis
readers. The translation is fairly enough executed, although
it would be improved by more workmanlike style and
technicalidiom; and it certainly givesall the practical informa-
tion required to apply the system. It is stated that one of
the principal causes of the success of the counter pressure
system in France has been the substitution of the screw
motion for the ordinary lever as a reversing handle. We
rather fancy that the use of the screw motion instead of
the ordinary reversing lever, was first due to Mr. Rams-
bottom, of the London and North-Western, and not to Mr.
Kitson, of Leeds, as here stated by Mr. Gordon. Modern
locomotive makers do not improve locomotives. For the
most part they simply work to specifications.

Tue HatcHaM IRONWORKS.— These works, well known as the
roperty of Mr. George England, have just been taken on a lease
or fifty years by a company consisting of Mr. Robert Fairlie, Mr.

Greorge lgnglund. jun., and Mr. John Simpson Frazer, late of the
Great Western Railway. Mr. George England has retired from ill
health. The works will be carriel} on with spirit and enterprise
we have no doubt, the assistance of so able an engineer as Mr,
Frazer being a matter of no small importance, e principal
business done will consist in the construction of the Fairlie double-
bogie engine and light steam carriage, with which our readers
must be familiar, The plant and machinery at the Hatcham
Ironworks are very valuable and extensive, and the place possesses
remarkable facilities for turning out good work.
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CABLE TOWING ON RIVERS AND CANALS.
I.—Tur Prixcirre or CasrLe Towixe.

IT is an undeniable fact that the movement on inland water-
courses has not developed itself since the introduction of steam,
in the proportion in which other branches of engineering and
commerce have felt the influence of a new motive power.
Although on larger rivers the employment of tugs and freight
steamers has in many instances greatly facilitated, accelerated, or

ed the regular traffic, steamn could, up to the present day,
not be employed with advantage on smaller rivers with greatly
varying cuwrrents, nor is it anywhere on canals of ordinary
dimensions of material assistance as a tractive power, Thus
railways have steadily absorbed the natural traffic of rivers and
canals, and tha:m, once the only legitimate high roads for heavy
goods, are falling into insignificance and disuse by the side of
their younger and more energetic rivals.

The incongruity of this result is strikingly shown by a few
eomparative €8, based on the extensive system of eanals and
“ﬂ;ﬂi connecting Belgium with France, For moving 400 tons
of the Chemin de fer du Nord employs forty trucks and
one engiue, which have a total weight of about 231 tons (engine
with tank, 63 tons ; each truck 4} tons), and which generally
return empty. The dead weight moved is therefore 462 tons, for
400 tons of useful freight moved over the same distance. The
same coal is shipped in two boats of 200 tons, weighing 30 tons
each, and also returning empty. The dead weight in this case is
consequently 120 tons, or one-fourth of that employed in rail-
ways, Ata of 2} miles per hour the traction on canals is
about 21b. ton moved; on rails, taking in account the
gradients which have to be overcome, it averages 141b. per
ton. The traction on canals requires, therefore, for the speed
mentioned one-seventh only of the power necessary for moving
the same weight by rail. The first cost of canals in France was,
on the average, 130,000f. per kilometre (£8320 per mile), whilst
railways running parallel with them were built for 400,000f.
per ti:metra (£25,500 mile). The forty trucks used for
moving 400 tons of cost exactly ten times as much as the
two 200-ton boats, which replace them on canals. Finally, the
expense for maintenance of the permanent way and stock was on
the OChemin de fer du Nord more than 1500f. per kilometre in
one year, whilst, on the northern canals between Belgium and
Paris, 275f. per kilometre have covered all expenses for keeping
the works in order. According to these data canal navigation
requires one-fourth of the dead weight, one-seventh of the
tractive power, one-third of the first cost of the line, one-tenth
of the cost of trucks, and one-ifth of the maintenance of the
permanent way, as compared with the movement on rails. And
in spite of these astonishing differences, all telling against the
rail, locomotion on land not only competes with the movement on
water, but has superseded it in many cases, and is generally con.
sidered the ruin of inland navigation.

It is not our purpose here to show the many causes which
have brought about this curious result. Suffice it to say that
they may be all, almost without exception, traced back to the
one great defect of canal and river navigation—the apparent im-
possibility of employing in a practical and advantageous manner,
steam as the motive power of freight boats,

Screws and paddles, with their hundred varying shajes and

ents, have all one great defect, which omes simply
fatal on the narrow channels usually at the disposal of inland
navigation. The steam engine, for the purpose of propelling the
vessel, has to take its fulerumn of resistance in the receding
water through which the boat has to be pushed. On very large
quiet rivers, and on the open sea, this reduces the effect of a
propeller to 5550 per cent of the power applied to it; but on
rivers, where the varying currents place the paddle or screw
generally under a considerable disadvantage; or on canals, where,
in consequence of the small section of the watercourse, they
produce currents around the ship which are scarcely felt on
broader sheets of water, the effect sinks to 20 or 25 per cent.—in
fact, to a minimum which is, commercialy speaking, no more
admissible. _Of the various devices which have been tried to
overcome this fundamentil difficulty, partially by improved forms
of the ordinary propeller, partially by new principles altogether—
as locomotives or traction engines on the tow-path (tried on the
Raritan in the United States, and at Caen in France), wheels
working against the bed of the river (tried on the lower Rhone),
poles pushing the ground (tried on the Erie and several other
American canals)—none, perhaps, promised so much of a final
lﬂﬂlﬁmﬂtﬂ_uuncm as the m which we propose to describe in
the following lines, and which is already in regular operation on
several of the continental rivers and canals.

The emplo t of a loose iron wire rope laid on the bed of
the river, anchored only at its two extremities, acted upon
by a revolving clip drum on board of the vessel (Baron C. de
Mesnil and M. Eyth’'s system), is the principal feature of the
uew system. The clip drum, placed either on an ordinary boat or
on a special tug intended to move a number of other vessels, is
put in motion by a steam engine and suitable gear, taking the
rope up from the bottom of the river and dropping it again into
the water behind the machinery. Thus the boat is, by the re-
volving motion of the drum, moving along the cable, practically
}Ju.lling at the weight of a wire rope, perbaps 100 miles in
length, which, of course, will offer a corresponding resistance by
1ts adhesion to the ground and the fixed end points. In fact, the
wire rope is nothing but an uninterrupted flexible rail, along
which the clip drum, with its well-known bite, works its way
a:;ic_t-lg in the same manner, and with the same effect, as the
driving wheel of a locomotive along its rigid rails. Already a
considerable quantity of rope is employed in this manner. Be-
tween Liege and Namur, 70 kilometres (42 miles) are placed in
the Meuse and in active operation. On the Canal de Beveland

olland), the Canal de Charleroi, the Canal de la Campine

ege, Antwerp), the Canal de Terneuse (Ghent, Antwerp), we
find either the cable already placed or about to be laid down. This
gives for the moment a total of nearly 100 miles—a quantity
which seems fully to prove the efficiency and the success of the
first practical working experiments, and the importance which
one of the first people of well-known activity and experience in
matters of inland navigation attributes to this new application of
gteam power on rivers and canals.

II.—DescrirTioN oF MAcHINERY ForR CABLE TOWING.

_ It is evident that the machinery for cable towing will b

mﬂnal.maq to a great extent by the various local circumstances
to which it has to be . Thus, on large open rivers it will
be most suitable to move great trains of boats by powerful tugs;
Ind_ it may be advisable, where there are t{rou,ghnut rapid
currents and a considerable up traffic only, to provide these
tugs with auxiliary screws, so that they tow only in one direction
by means of the rope, whilst they return with their propeller,
towing com vely empty boats with the full assistance of the
currente. Under other circumstances, on tidal rivers, or where
there is no current, and an even traffic both ways, either one rope
will be used in both directions, on which the tugs may work
between stations, or cross each other by an arrangement here-

after to be described ; or two ropes may be placed, one for the up
and one for the down trains. . _

On smaller rivers, especially if canalised and provided with
locks, the formation of large trains is forbidden by the long
stoppages which the locking through of a train involves. The
size of the tugs has therefore to be materially reduced, so far as
to tow three to five boats only, whilst on canals with many locks
the employment of small fised or portable engines containing
the whole apparatus, and placed on the ordinary canal boats, is
the best, in fact we believe the only possible, plan to be adopted.
They may be made, according to circumstances, either to tow
only the boat on which they are placed, or to take a second and
even third boat in tow, which is not provided with machinery.
In fact, as we shall show at some future opportunity, the most
suitable and most profitable size of boat trains and engines or
tugs, and, in consequence, the whole arrangement and manage-
mentof au effective river or canal traffic, depends almost entirely
upon the number, distance, and capacity of the locks which the
boats have to traverse on their line,

To give a clear idea of one method of cable towing, we shall
describe now the first line put in active operation in Belgium,
between Liege and Namur, on the Meuse, already alluded
to in these pages. The distance between these two towns,
measured in the axis of the river, is 42} miles. The
bed is partinlly muddy and sandy, but oecasionally also very
rocky. The depth varies between 6ft. and 20ft., and there
are, especially in the upper part, some very sharp curves. The
currents, originally very rapid, are greatly reduced by a complete
and most perfect systemn of canalisation, and amount, on the
average, to scarcely two or three miles an bour during the
greater part of the season. But in winter and spring, when
the movable weirs are opened, the currents are very violent,
amounting occasionally to seven or eight miles an hour. There
are between Liege and Namur eleven locks of nine metres (294ft.)
width and sixty-three metres (2064ft.) length, which, in conse-
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By the accompanying sketch it will be seen how the openings
in the gates are made. Where the water supply is not as abun-
dant as on the Meuse, one would naturally not make them
longitudinal, as was done in this case. There are now four
tugs of 14-horse power and 20-horse power nominal in operation
on this line, of which two were built by Messrs. Fowler and Co,,
Leeds; one by M. Beer, a Belgian engineer; and one by Cockerill,
Seraing. The first boat, now working since the beginning of the
year, has a total length of 66ft., a width of 13it., depth of hold
7ft. 4in., and draws 3it. Jin. It is entively of iron, flat bottomed,

rovided with a false keel and two large rudders, bow and stern
g exactly alike. The boiler, of the ordinary locomotive
shape, with a total heating surface of 278 square feet, is placed
longitudinally in the hind part of the tug. The machinery con-
sists of a horizontal double-cylinder high-pressure engine, acting
by suitable gear and by means of two horizontal intermediate
shafts on the principal clip drum shaft. This shaft turns in two
bearings bolted to the side of the boat and projecting a few
inches above the deck line, lying right across the ship. Keyed
to it is a Git. clip pulley, overhanging the side of the boat. On the
same side, below the clip drum, are fixed the centre studs of two
guide pulleys also of Gin, diameter. The grooves of these
pulleys, g0 far as the rope touches them, are closed and protected
by cast iron guards lined with wood, so that the rope if slack
cannot escape. Near the bow and stern of the vessel, in the
same vertical plan with elip drum and guide pulleys, we find the
two “leading pulleys;” pulleys of about 3ft, diameter, suspended

quence of the successful establishment of wire-rope towing, the
Belgian Government intend to rebuild, giving them four times
their present capacity.

The traflic on the Meuse, not very considerable for the present,
is visibly improving, and will, no doubt, in a few years assist
one of the most lively trades in coal, stones, minerals, and
general merchandise of the Continent. The rope laid down on
this line has an outside diameter of lin., consisting of six strands
of seven wires each surrounding a tarred hemp core. Its
weight is 225 kilogrammes per metre (141b. per 1ft.), and its
cost, placed in the river, was 1-4f. per metre, or £00 per
mile. It was manufactured by three firms—Messrs. Glass, Elliot,
and Co.; Mr. Henley, London; and Messrs. Felten and
Guillaume, from Cologne; parts of it being galvanised, whilst
others, for the sake of experiment, were placed without galvanisa-
tion. The laying was done by simply paying 1t out from rollers,
each containing onemileinlength, which were placed in an ordinary
boat and towed down the stream by a small river steamer. Be-
fore leaving the boat the rope passed over two drums, which were-
provided with a simple brake, so that it could be tightened or
slackened whenever required. In comparatively straight parts of
the river it was by these means considerably stretched, whilst
passing round bends some slack was allowed to drop into the
water. The mile lengths were then spliced together in the
ordinary manner, so that now the whole length of 42 miles forms
one uninterrupted length.

In thd® locks the rope lies at the bottom of the water, just as
everywhere else. For its passage through the gates there is
just above the sill a small opening provided, by cutting off from
the edge of each gate about jJin. of wood, the height of the
opening being about 14ft. to 2it. The rupe passes through this
opening when the gate is closed, whilst when the gates open it
lies perfectly free over the sill. The tug bhaving the

closing gates sweep it again towards the centre of the lock into
its old position.

by a vertical arm swinging from a simple universal joint. These
pulleys, over which the rope passes before passing along the side
of the boat and entering the large guide pulleys, place themselves
vertical, or more or less inclined, according to the slanting direc-
tion of the cable ahead of the tug, thus preventing it from
jumping out of their grooves and leading it always correctly into
the larger pulleys below the clip drum. The diameter of the
cylinders of the engine is 7{in.; the stroke, 12in.; ordinary
pressure, 801b.; number of revolutions, 60. By means of the
intermediate gear three different speeds can be given to the eclip
drum, so that at sixty revolutions of the engines the boat makes
2} kilos., b kilos., and 10 kilos. per hour (one and a-quarter, three,
and six miles). Of these the twoquick speeds could bethrown in by
means of a friction clutch, which was considered essential for
starting large trains by degrees. DBut experience showed that
the quick speed gear for 10 kilometres, which was intended for
the down trains, in great currents was unnecessary, as the engine
would make under these circumstances, easily, and with very
little steamn, 120 to 130 revolutions. The wheels are, therefore,
at present taken off, and only the two slower speed gears used,
whilst the engine on an average makes seventy to eighty revolu-
tions.  Algo the friction clutch, which is indispensable on single-
cylinder boat engines, was in this case found of no great practical
value. The greatest trains could be started without its use with

perfect ease and steadiness,

The accompanying sketch shows the general arrangement of
this boat.

It started to run regularly in July, 1868, and has been at work
constantly since, towing six to ten boats of 120 to 300 tons at
the rate of four or five miles up stream. Its coal-consume is
about half a ton per day, and its crew consists of four men—an
engine-driver or stoker, a pilot or captain, and two sailors, the
working expenses amounting to 545f. per month (£22). The
average mileage per day, although twice as great as that of
horse-towed boats on the same river, is comparatively very small,
amounting, in fact, only to an averige of 45 kilometres (27
miles) per day. This is owing to the long stoppages, which are
unavoidable in passing the eleven locks with trains of eight and
twelve boats. The maximum amount of work done by the tug
was the towing of 1000 tons in fifteen hoats, and 1200 tons in
ten boats, towed at the rate of four miles against a current of
one to three miles. The three new boats of this company are pro-
vided with an auxiliary screw, as it is intended to let them make
the down journey independent of the rope by means of the
propeller, Two of them are, nevertheless, provided with an
arrangement which greatly facilitates the throwing off and re-
placing of the rope from the clip drum and the other pulleys,
thus enabling the tugs to cross each other. It consists in simply
making the centre studs of the two large guide pulleys movable
in a slotted bracket, so that by means of a screw the
pulleys can be lifted up and removed from the clip drum. In
doing so the rope lying originally tight in the groove becomes
slack, and can be thrown overboard by hand. In replacing it, it
18 simply placed on the top of the clip drum, whereupon the
guide pulleys are screwed down, and press it again in its proper
position.

(T be continued,)

MCDONNELL'S PATENT ADAMANTEAN CONCRETE PAVEMENT, —In
Carter-lane, St. Paul's Churchyard, there will be found laid about
1000 su arﬂm}l yards of a new upecien of street paving, permitted
by the Commissioners of Sewers to be tested by the traffie, in
order, if possible, to its superseding the slippery stones of the
London streets, This material is principally composed of broken

CUentral America, Califo
Isthmus of Panama, to London,

stone cemented together

of great durability and perfectly impervious to the action of water.
In fact, the street is paved after the plan of Me Adam, with this

by u bituminous substance, said to be

great difference, and we may say advantage, that the particles of
stone are connected together by cement: and all engineers e
that no roadway can excel the ““macadamised,” if it could be ept
free from holes for the lodgment of water. This last point is
i;mnml by the McDonnell process, as the paving in Great Carter-
lane, which has been in use since April {nst, is free from holes or
indent, In some of the cities on the continent of Europe the
natural asphalte has given excellent results as a pavement, but in
the patent pavement now before us, and which we have seen in
use, we sce much freatur advantages, the broken stone it contains
being the real rou way, the asphalte being only used as a binder.
There are many points to be well considered in relation to
this or any other description of street pavinz. Is the noise re-
duced by this new material, all mud and dust prevented ¥ Are
the wear and tear on horses and vehicles in any way abated? Can
the public travel over the surface with safety ? To all these points
save the last we say yes, but when we saw the paving used a day or two
since it was slippery, the water cart having been overitabout twenty
minutes previously, This point must be remedied if the paving is
to be a success. There being no chance of the surface water
entering the material, we are convinced that with a proper system
of gutters and grating the surface water can be ra.pisly carried
away. The pavement, being laid in blocks of large size, can be
easily taken up and re-laid when required for gas or water purposes,
and if the surface be worn a coating of the material can be readily
applied, which will be firmly bound within one hour. The cost of
tlus new paving will, it is stated, be at least 30 per cent. cheaper
than the lmetﬂ pitchers now in use, but we Ef}pa to see Mr.
McDonnell's process receive a fair trial in a more public street
before its merits or demerits are decided on,

STEAM BETWEEN LoNDoN AND CoLoN,—London is at last to
have a direct line of steamers from Colon and the West Indies,
the West India and Pacific Steamship Company (Limited) having
arranged for a monthly line homewards, to commence in January
next. By the new route produce will be brought from ports in

n:Sn., and in the South Pacifie, vid the
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RAILWAY MATTERS.

THE North London Railway Clom twelve miles of line
which cost £3,308,417. R a7 a i '

THE rumours of an arrangement between the New York Central |

and the Great Western of Canada have been revived.,

Tre Metropolitan Railway Company hold nine miles fifty-four
chains of lines of their own, and two miles seventy-seven chains
Eartl]r owned by them, together twelve miles Hft?-unn chains,

he capital expended on these amounts to £6,739,731.

Dunixa t.hﬁ ienr 1867 railway proprietors have paid an income-

tax of more than threepence-halfpenny in the pound,
or one four-fifths per cent., to persons injurrj by collision, or
to their ntatives. £19,630, has been paid as dividend
during the year, and £347,370 as compensation,

Tre Midland Railway Company has now completed its new
engine shed at Wellingborough, Northamptonshire, and sixteen
El_lgﬂ are now placed there for repairs, the full number being
t'l!ﬁ‘-:ghr. The mﬂﬁ:ﬂ is now erecting thirty cottages near
the Ug-ﬂtld, W [gurnug for the use of the workmen
e ed at the station and repairing shops.

0 official announcement has yet been made of the Caledonian
or North British dividends. Both lines continue to show an im-
provement on last year's traffic, but the increase for the two past
weeks has been small, and the North British cannot now boast, as
it did for a series of weecks after the ni:]lmrntﬂ publication was re-

sumed, that its increase is both relatively and actually larger than
that of the Caledonian.

Ox Monday the Solway Junction Railway was opened for the
ca.rria‘fe of goods and minerals, The line, however, has not yet
passed the Government inspector, and it is intended to have some
experience of it with heavy traffic before carrying passengers.
The part where most difficulty has been experienced is Bowhess
Moss. This appears now 16 have become consolidated, for it has
borne heavy trains with great finpness,

Froy an account in the Amg-imn Railroad Journal of the 21st
ult. we gather that the Port Hadson and Chicago, which extends
by the shortest route the western end of the Grand ¢ of
Canada line to Chicago, is in a very forward state, and is
constructed in the most substantial and complete manner. It is
expected that in connection with the Grand Trunk it will have a
'ru:{ large through traflic, and also o large local traffic. The
au

ority quoted speaks of it and its prospects in the highest
terms,

Tue traffic receipts on the Canadian lines have been seriously
affected by the low rates of freight charged upon the competing
Ameriean roads : and it will be satisf to bond and share-
holders of the Great Western of Canada and the Grand Trunk
railways to know that the managers of the rival American lines
have met to consider the propriety of rendjuatinﬁ the rates, and

tting an end to the present damaging state of things, which was

ng to affect the passenger as well as the freight charges.
We understand that a decision has been come to on the subject,
and that an advance will be made to more remunerative rates,

Our Indian railway companies, while enforecing some of the
most obnoxious practices of their tutors at home, introduce
variations of their own. The last is a liberal supply of coffins at
every station, to be had at n moment's notice. th it shrewdly
hinted that these necessaries might be dispensed with if, in a
burning climate, there was a free supply of water at the stations,
and if at the ticket stations the passengers were not locked in for
half an hour, and with the tﬂrridpntmmphem made more insuffer-
able by the condition that the train is not in motion. It is not
mﬂng that the Indian Government is taking the railways in

WE are informed that the agreement entered into between the
Great Luxembourg and the Eastern of France, the particulars of
which will be fully explained at the next half -yearly meeting, is
of the nature of u working arrangement, and free from any stipu-
lutions likely to cause embarrassment between France and IEel-
gium. The agreement has, in fact, been subgitted to and approved

the Belgian Government. Under the present arrangement the
(!mﬁ Luxembourg have secured more favourable terms for the
ghareholders than they would have obtained under the agreement
which was recently set aside h{ the Belgian Covernment. The
arrangements with respect to the through traffic are especially
favourable to the Great Luxembourg,

THE report of the directors of the Melbourne and Hobson's Bay
Railway states that the tonoage of coal was G780 tons, and of
broken metal, &c., for Melbourne Corporation, the suburban
boroughs, ahipl;in at the pier, and of rubble for private buildings,
amounted to 17,901 tons for the half year. A considerable improve-
ment had oecurred during the same period in the passenger traffic
of some of the suburban districts. The permanent way was in
excellent wor king order, and the engines and other rolling stock
were in an effective condition, The receipts for the past half year,
after dedacting the payment of intérest on debentures and working
expenses, left a balance available for dividend of £20,133, out of
which was dedueted £18,715 for dividend at the rate of 7 per cent.
grmnum, leaving a balance of £1418. The capital account to

e 30th of June last showed that €070,394 had been exbmnded.
The revenue account for the half year showed that £70,053 had
been received and £36,644 expended, leaving o balance of £33,400,
out of which £13,276 was deducted for interest on loans, leaving
£20,133 as above.

THE East London Railway is making progress, At the date of
Mr. Hawkshaw's last half-yvearly report the following works
remained to be completed : —Fifty lineal yards of covered way on
the south side of the Thames, the cureres way on the north side,
the construction of the openings under the Greenwich Viaduct,
the superstructure of the bridge over the Surrey Canal, the
station buildings, and the permanent way. The whole of the
above are now finished, with the exception of the temporary
wooden station at Wapping, and of such works as may be required
at the footpath or occupation road alongside the Greenwich
viaduct, TL: woodwork of the station building at Wapping has
been framed together, and will only take a very short time to
erect. The signals and signal boxes with the necessary fittings are
completed, excepting the signals at the junction with the South
Lumﬁu Railway, which, as well as the points and crossings there,
are to be provided by the Brighton Railway Company. The
requisite monthly notice has been given to the Hunrg uf' Trade,
who now await the ten days’ notice before sending the Government
officer to inspect the works.

AN extraordinary accident occurred to a train on the Preston
and Longridge Railway, the property of the London and North-
Western Company, on Saturday last. Fifteen wagons laden with
ﬁona, in charge of a breaksman, who occupied a van in front of

e train, were running down the steep gradient from Longridge
to Preston, without an engine as usu

when immediately after
the Grimsargh station, about a third of the journey from
ﬂnf , the Ihtlﬁ wagon from the break-van leaped up from
the line, snapped the coupling-chains, and ran into the four-foot,
where it remained stationary. At this point there is a siding, and
the extraordinary features in the accident are, first, that the suc-
ceeding nine wagons all left the line, passed over and erushed to
atoms the wagon lying in the four-foot, and then took their
in a line on the siding with as much order as if they had
ly shunted thereon ; and next, that one of them took
with e w{mnh and axles of the wagon destroyed, and it ap-
peared on the siding to have double the usual number esrnpnr y
attached. Three other wagons were greatly ; one
to the Lancashire and Yorkshire and another to the

London and North-Western Company, were broken up
repair. Nearly 100 yards of the metals were torn up, and the

contents of the wagons were partially strewn over e line that |

NOTES AND MEMORANDA.

Ax average fibre of raw silk will sustain a weight of ffly
grains.

A SEVENTY-FOUR gun ship used to require about 1300 blocks of
200 different sizes,

Bror stales that a difference of 5 deg. Fah, will produce a mirage

- over & smooth surface.

THE earth rectives one out of 2300 million parts of light and heat
given off by the sun,

Bruciye is a most delicate test for nitric acid, being coloured rose
red by water containing only the 100,000th part.

A SEVENTY-FOUR gun wooden ship consumed in building 3000
loads of timber, the produce of a century’s growth of 57 acres,

IN America, Mr, Horsford has recently found that the elemetit
fluorine is generally present in the substance of the brain, and that
its presence can be verified by the usual chemical tests in the
which results when the substance of the brain is ealpined wit gul'a
lime or pure potash, The experiments appear to have been care-
fully made.

M. Laxpriy, having denied that pure coralline (peonine), mush
used as a dye for stockings, &e., is poisonous, M. Tardien again
states that the dye, as used, certainly produces irritation and
eruptions ; and though he eannot pronounce any opinion as to the
chemical purity of tne coraline, he has assured himself that it does
not contain arsenic, lead, or mercury—the first of which has been
found in some aniline reds,

Mnr. F. A. AsgL has communieated a long paper to the French
Academy on the properties of explosive compounds, which contains
the results of experiments with gun-cotton, gunpowder, nitro-

lycerine, &c. He accounts for the difference remarked in the
nature of the explosion produced by various substances when they
act upon matter of a different kind by supposing that the explosion
prm?uﬁeu a certain kind of vibration that may or may not be syn-
uhrun:ie] with that produced in the body operated upon by the ex-
plosion.

Missnd, LECHARTIER AND BeLLAMY, in France, hitve studied the
nature of the gases given off by various kinds of fruit after
lucked from the trees. They find that apples, cherries, goose-
rries, and currants soon begin to absorb o n and to
give off carbonic acid. The ﬂsmﬁty of carbonic agid thus
produced is sometimes very considerable when the fruit is stored
up in a roomn. For instance, five n'.[i les weighing Blh&_ﬂhl?r only
grammes, yielded from the 19th of Jnn:‘;? to the 15th of
July last, 6048 cubic centimetres of carbonic :

Ax interesting discovery has just been made in Russia, namely,
of a Byzantine cameo in onyx, datel from the seventh century.
The gem, which is embedded in a golden cup, presented to the
Cathedral of Ouspenski by Catherine II., is two inches in length
and of an oval form. The relief represents a cross surmonnted by
a medallion bearing the effigy of the Saviour, accompanied by two
figures of angels. An inscription in Greek characters containgthe
Imperor Leontius, who reigned at Byzantium from 696 to G99,

having usurped the throne after the death of Justinian II.

Tue exact altitude above sea-level is often required by engineer
anid meteorologists. The followingis the height above the level of
the sea of the ground on which the English cathedials are built,
according to the Ordnance survey records at Southampton, vis, :
Lichfield, 287ft. ; Lincoln, 217ft. ; Durham, 215ft. ; Salisbury,
153ft. ; Exeter, 120ft.; Winchester, 125ft. ; St. Asa 124f¢t. :
Ripon, 114ft. ; Chester, 88ft. ; Worcester, 87ft. ; Carlisle, 82ft. ;
Bangor, G8ft. ; Dristol, 63ft.; London, G1ft.; Gloucester and
York, 67ft. ; Chichester, 47ft.; Canterbury, 38ft.; Rochester,
J3ft., and Peterborough, J1.

Dr. ANGUs SMITH has experimented on smoke of various degrees
of blackness and brownness, and he shows that the ditticulty of con-
suming smoke does not commonly arise from a deficiency of air in
the furnace, but from the fact that a rapid draught often fails to
allow time for %:'Joper combustion. It is now certain that the
black smoke prohibited by Act of Parliament contains earbonic
oxide, one of the most poisonous of gases. Carbonic oxide is only
detected in smoke of the illegal density, and when we find that
this black smoke is really an expensive article to produce we sgem
to be furnished with every reason why such a nuisance should be
prohibited.

Herr HiLLER has described a new and advantageous method of
tinning copper and brass, which, he says, is decidedly more advan-
tageous than the old process, by means of tin and cream of tartar,
though this gives generally very satisfactory results. In the new
process fifteen parts of salt of tin are dissolved in 150 of water,
and to this is added a solution of thirty parts of caustic potash in
300 parts of water. The various objects to be tinned are placed on
a sheet of tin, shaped like a funnel and pierced with numerous
gmall holes, This is plaged in another vessel containing the above
solution, and the whole is heated over a fire whilst the objects are
stirred with a tin rod. In the course of a fow minutes they are
covered with a thin layer of tin as white as silver.

Mg. Daxcer has studied the character of the solid particles
contained in the dir of Manchester. Samples of the air were
washed by Dr. Smith, and the fluid was afterwards
microscopically examined r. Dancer. A single drop of the
water was computed to con no less than a quarter of a million
of fungoid spores. The fact was verified by examining an ex-
tremely small particle, and multilalying the result. The bottle
of water having been kept for thirty.six hours, the quantity of
fungi, already so great, ** visgibly increased,’” and on the third day
minute creatures were observed moving about in the fluid. Keep-
ing, however, to our former figures, we find that 150 drops of
water would contain more than 37,000,000 of the fungi, these 150
drops being the washings of 2495 litres of the air of Manchester,
which is about the quantity of air passing through the lungs of a
man in ten hours !

THE Scientific Review says that an important chemical discovery
has been recently made by Professor Schutzenberger, namely, a
new sulphur acid, huvinlg for its composition S O, H O ; it there-
fore contains one equivalent of oxygen less than sulphurous acid,
and is formed when the latter is placed in contact with zine. Its
most remarkable property is that of possessing reducing qualities
equal to those of nascent hydrogen; it consequently ?xlaachun
indigo and litmus almost instantaneously ; it formsa characteristic
salt with sodn. The author calls his new acid hydrosulphurous acid,
a name which evidently cannot be retained, by which he wishes
to express that it always contains water (or hydrogen). Itsproper
name would be hyposulphurous aeid, but unfortunately that term
is already employed for another acid, the composition of which has
given rise lately to some discussion. No doubt M, Schutzenberger's
n.mg ii. the true hyposulphurous acid, analogous to hypophosphorous
axid, &e.

THE equipment of a musketeer, as late as 1689, was very cum-
brous. He was provided with a heavy wooden fork, which he had
to stick into the ground with the prongs uppermost, to serve as a
support for his matehlock, which he had to load with his powder-
horn and measure, keeping the ball meanwhile between Elipl.
The wadding he had to get from his hat. Nevertheless, the wheel-
lock, provided with pyrites instead of flint, had long been invented,
but seems never to have come into ral use in armies,
except for cavalry pistols. The French lock which preceded the
percussion system was invented as early as 1640, though it, of
course, received successive improvements, But even before that
time Gustavus Adolphus had introduced a great improvement in
musketry, by reducing the weight of the piece to 101b, instead of
15 1b. enabled the soldier to do away with the fork, and
therefore increased the rapidity of the fire. The bullet ed
an ounce, Another improvement of his was the paper
which, hnmia:‘ﬁnt only contained the pe's:', the

being kept in a
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MISCELLANEA.

Mr. Dunmay hias completed the Leigh Hunt memorial, which
will be opened on October 19th.

THE rains in Canada have recently been TnﬂT lzu'uil-'fjj"iJ and !m
railroad bridges in the vicinity of Montreal have beem W
away.

BraNCH telegraph offices are to be established in a number of
Indian militnrygrtgtinm, to be worked by uoldimihmbx effect-
ing o considerable saving to the Government of

ONE effect of the beginning of the new street from the Mansion
House to tgm Embankment is to bring into view the west side of
the Mansion House, which is seen from the Poultry under & new

A MARBLE cenotaph, to the memory of the late distinguished
agtronomer, the Ear of Rosse, has just been erected in the church
af Parsonstown (Imhndk It is “said to be besutiful for its
simplicity, yet not altogether unadorned.

A CONSIDERADLE number of diamonds and ofher precious stones
has been lately found at Mudgee, in New Sonth Wales, and a com-
pany has been formed to work diamond mines. A new discovery
of coppor ore has been made at Ballarat,

Tue authorities of the Louvre have had fixed in the windows of
the rooms of Henri II., Henri IV, and of the Sauvageot Museum,
109 pieces of stained glass of the sixteenth and soventeenth cen-
turies, Flemish, German, Swiss, and French, of great beauty and
in excellent preservation,

TuE French expedition to the North Pole, direeted by M, Gus-
tave Lambert, is unable to set out. A journal announces that
about 180,000 francs are still required to carry out the undertaking,
intended to last four years, with two of the winters passed in the
neighbourhood of the Pole itself.

TuE Empress Euﬂ:niu has founded an annual prize of .-E:IW.
be awarded by the Geographical Society of France to any French-
man for the discovery, work, or enterprise which shall be judged
to be the most useful to progress, to the science of geography, or
to the external commercial relations of France.

Some English miners in the Asturias have discovered atashort
distance from Rivadellesa, an immense natural grotto entirely
filled with stalactite columns of great beauty. Passages part in
different directions, and extend for more than o low ne. The
cavern is said to be one of the most beautiful in e woild

Tue statute of Goethe, at Munich, was uncovered on the 28th
of August. Count Potio oc;penad the ceremony with a and

in e of the King presented the statute to the
hm'eu of the city.

A large number of guests were
invited to dine at the royal residence, and the evening Goethe's

“ Torquato Tasso” was given at the theatre.

Tur authorities of Glasgow have granted permission to runm,
experimentally, omnibuses drawn b tent rond steamers with
india-rubber tires, built by Mr. R, W. Thomson, C.E. Edinburgh,
through the streets of their city. Before coming to this decisi
they sent an official over to Edinburgh, where he witnessed a
run of a road steamer with an omnibus attached to it.

Tue Fondaco dei Turchi, says the Architect, one of the oldest
palaces on the Canal Grande, Venice, has been restored at the ex-
pense of the munici n.lit{. It is a fine upﬂnimen. perhaps the finest,
of that peculiar utj'll; of Venetian twelfth century architecture in
which the Byzantine and Oriental elements were, so to speak,

blended, and was built by the once powerful family of the Pesarcs.

Tir Russian merchant, Ssidorow, who has several times visited
the mouths of Petschorn, is now engaged in exploring the new
passage round Norway, through the Polar Ocean, to the mouths
of the Petschora, and then throngh the Carian Sea to the Obi, and
if possible to the Yenesei. Ssidorow sails on board his own
sieamer, the Georg, commanded by Capt. Beck, It is said that
the Kussion Government have granted him the sole use for the next
twenty years of any passage he may discover.

Ox Tuesday morning the northern and southern ends of the
wooden footway on the west side of the temporary bridge at Black-
frinrs wete closed to public traffic, and workmen were mPl"EE
in removing the en framework and timbers to make a ¢
space for the rondway approaches to the new bridge, which it is
now stated will be opened on Michaelmas day next. It is also
intended to close the whole length of the wes footway of the
temporary bridge against the public in a few days. |

Messis. Horgkins, GILKES, AND ComPANY, Middlesborough, have
recently completed the erection of the new bridge across the glen
at Saltburn-by-the-Sea. The stucture is almost entirely composed
of iron, and the whole now presents a light and elegant appearance.
The railing is particularly neat, strong, and effective, g com-
posed of angle iron, so arranged that no projecting stays are re-
quired to give stability to the long length of rail on either side.
A specimen length of the railing will be shown in the Exchange,
hﬁﬁulmuugh, next week.

A sERIES of experiments have been carried on during the last
few days at the proof butt, Rn{al Arsenal, Woolwich, with instru-
ments invented E;m{!a stain Noble, late of the Royal Arﬁller;, and
now one of the Sir William Armstrong and Company, at

k, to measure the velocity of a shot while on passage in

e @ gun when fired, and also to test the strength of gun-

wier, e results of the experiments are not yet made known,

it is antic that they will materially alter the data upon
which the al ealeulations are made in gunnery,

Tug 8t. Louis County Court has decided to cease further opera-
tions bﬁﬂﬂi the artesian well, already the deepest in the world.
The reached was 38434ft., and the water obtained there was
very salt. Some members of the court wished to continue the
work until the well was 4000ft, deep, but a majority decided
against this on account of the expense ; the latest work in bori
being nearly forty dollars a day, and the progress made in that
time about 5in. The well is to be plugged up at a depth of about
1200ft., where pure water can be obtained by pumping.

DunriNG the six months ending June 30th this year, the value
of the machinery exported was £1 472,672, as compared with
£1,269,756 in the corresponding period of 1808, and £1,3500,216 in
the first six months of 18G7. In these totals the shipments for
June figured for £315,423, against £209,138 in June, 1868, and
£200,786 in June, 1867. The increase observable in this year's

8 arose in the shipments to Russia, Belgium, and Australia.
Thus the value of the mmhhﬁg exported to Russia in the first

half of this year was £189, agninst £118 464 and 845
re::{lucti?elr . {u Belgium, £M, inst £08.970 and 5?1751524 H
and to Auktralia, £102,740, agai There

,895 and £38 106,
has also been some increase t ﬁ” in the value of the exports to

Holland, British India, but, on the other hand, the
demand fox British machinery appears to have decreased as regards
France and Spain.

Mg. WiLLiam F. DexyiNG, of Ashley-road, Bristol, has suc-
ceeded in forming *““a society of gentlemen possessing 1
instruments, for l-mm'in‘ concerted observation of in 1
astronomi henomena,’ Amunit the list of members are the
names of six fellows of the {toyal tronomical Society, including
Mr. W. R. Birt, one of our nn.d:lni authorities on lunar matters:
and Mr. A. Brothers, the author of a very excellent catalogue of

binary stars, and numerous valuable paperson celestial photography
The affairs of the society are mn?:ﬂ by a p:u;iﬂanp: treasurer,
and lﬂﬂl:ﬂtiy, and a committee of five members, The Rev, R. E.
Hooppell, M.A., LL.D., F.R.A8., of South is the presi-
dent; Mr. William F. D“m'ﬁ'.d Ashley- the
treasurer and , While the committee consists o gen '

whose names are well known in connection with science.
lnﬂﬂynwmﬂrhdtmirﬁmhhmd,ﬂ '
m'nﬂl be of great service in aiding the spread of m \
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FORGING MACHINE RCONSTRUCTED

Mu. Wireiam Cray, of Birkenhead, has
patented an invention which relates to that
class of forgings known in the trade as heavy
forgings, the object sought being to ensure
sound forgings, which it is very difficult to
obtain when manufacturing hulk articles, |‘| | |||I'|||
the thickness of the metal in whmh lgreatly L
and rurldanlg varies. In manufacturing, for | ,|
examp le, marine engine shafts with disc ||'

lmgn the point of junction of the disc

“P the shaft will generally be found, when
cut into, to exhibit internal fissures which
greatly detract from the stre of the

shaft. Inorder to avoid this defect, and to j‘
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ensure solidity throughout the metal of large
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forgings, Mr, Clay proposes when formin
heads, collars, or flanges upon the ends o

shafts or rods to employ a horizontal hammer

of peculiar construction, which is connected
with and operated by a plutun working in a
horizontal steam eylinder, and thereby mate-
rially to reduce the sectional thickness of the
metal at the line of junction of the head,

collar, or flange with the shaft,

In the accompanying engraving, Fig. 1
shows in side elevation the kind of steam
hammer which Mr. Clay employs in manu-
facturing heavy forgings; Fig. 2 is a Imrtml
longitudinal section of the same; ¥ig, J 18
transverse section taken at the line 1, 2 uf
Fig. 2, and looking in the direction of the
arrow; and Fig, 4 is a transverse section
taken in the same line, but looking in an
opposite direction, A A is the bed of the
machine formed in one casting. To one end
of this bed the steam cylinder B is bolted,
and to the other is secured a block C for
receiving on its face the anvil D, The face
of this anvil is shaped to correspond to the
form the end of the shaft is intended to
receive by its lateral expansion, and in order
to allow of the anvil being changed to suit
different sizes or kinds of work it is made to
fit into V's formed on the face of the block
C. The anvil is U-shaped, as shown at
Fig. 4, and the block has a corresponding
vertical hollow to enable it to receive the
heated shaft that is intended to be brought under the action offthe
hammer., To facilitate the turning of the shaft on the anvil the
block C 1is fitted with antifriction rollers ¢ ¢ ¢ which support the
shaft when it is presented to the hammer.  E is the piston of the
cylinder B, fitted to a cylindrical trunk E', which carries at its
other end the hammer block.

Fitted centrally in the face of this block is a conical piece ('
which forms the striking part of the hammer; its object is to form
s cavity in the end of the shaft, and thus hj" reducing the thick-
ness of the metal at that part to remove the liability of Sssures
occurring in the forging. H is the slide valve, the rod h of which
extends through the opposite ends of the valve box. At its rewr
end this rod is formed into a link to receive a cam /', which i
keyed to a cross shaft h?, This shaft rocks in bearings cn the top
of thn eylinder B, and it is fitted with a handle, by raising or de-
pressing which the attendant is enabled to npemte the valve, and

thus regulate the advancing and retrograde movements or the |

hammer at pleasure.

To prevent the risk of damage to the machinery from inattention
the valve rod is jointed at its front end to the arm of a rock shaft
/i* mounted in bracket bearings at the front of the eylinder B, and
fitted with a pendant arm A* carrying an antifriction bowl. In a
line with this bowl on the hammer head is fitted an adjustable
stop A*, which as the l'natnn is nearing its back stroke will strike
the bowl of the arm A% and rock the shaft A%, The motion of the
rock shaft will, by reason of its connection with the valve rod,
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cause the valve to advance and cut off the supply of steam to the
cylinder, while at the same time it will stop the cseape”of the |
exhaust steam, and thus provide an elastic cushion for the piston
to strike against.

An 1m:|rlentnl advantage derivable from making the cylindrical
trunk E' of the large diameter indicated in the engraving is that it
will allow of but a small amount of steam being used in the return
stroke of the piston, while a powerful propelling force may be
used for its advance, The hammer head is titted with a pair of

fF

FIG.2.
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V-grooved wheels I, which turn freely on a fixed axle that passes |

through the hammer head. These wheels are intended to carry
the weight and facilitate the traverse of the hammer, and for this

constitute also tie rods for connecting the cylinder B and blocks

C together, and enabling the machine the better to resist the strain |

to which it is subjected. The lower rails K serve as track rails for
the traverse to and fro of the hammer, and the upper rails K'
assist in steadying the wheels on the track rails.

In order to form a head or enlargement on a shaft according to
Mr, Clay's invention he first takes a shaft forged in any approved
manner, and piles the end with pieces of wrought iron, after the
manner indicated at Fig. 5, so as to approximate roughly to the
shape desired. The piled end of the shaft 18 next brought to a
welding heat in a furnace and the Ijieceu reduced to a solid mass

in the usual way, whereby a shaft head is obtained like that shown
at Fig. 6. Having thus prepared the shaft-forging, instead of
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finishing it in the ordinary way it is submitted to the action of the
forging machine we have described, previously reheating the shaft,
if that is required, to enable the machine to act efliciently upon it.
The heated shaft is placed with its head opposite the hammer
head, as shown at Fig. 2, in the block or rest C, furnished with
antifriction rollers ¢ ¢ for facilitating the turning of the shaft when
required. The head of the shaft overlies the anvil which forms
the face of the block C, and the hammer, by reason of its shape, will,
in delivering its blows, form a conical hollow in the head of the
shaft, and thereby to a considerable extent reduce the bulk and
equalise the thickness of the metal at the centre or the junction of
the head with the shaft. By turning the shaft from time to time
on its axis as the operation proceeds its head will be reduced under
the blows of the hammer to a regular figure, requiring compara-
tively little turning to finish it. This mode of forging thick por-
tions hollow also ensures a more equable contraction of the mel’-ﬂl
when cooling than hitherto, and the formation of fissures in large
forgings of the character illustrated will be thereby avoided. To
ensure the best practical effect the cooling of the metal (when the
forging is completed) is commenced at the centre of the head by
the application of a jet of water or other cooling medium. By
thus causing the metal to shrink towards the interior instead of
the exterior the chief difficulty of uhtammg sound forgings will be
removed. Mr. Clay is now ﬂrﬂctmg large works at Birkenhead
for the manufm:ture of heavy shafting, of which we shall shortly
place a detailed account before our readers.

A

MR. W. H. BAILEY'S PATENT

Ar the Royal Agricultural
Show's meeting some attention
was directed to the pyrometers
for various purposes, exhibited by
J. Bailey and Co., of the Albion
Works, Salford, which we have
before casuanlly alluded to. The
annexed cutshows one use to which
the pyrometer canbe applied, and
we are informed that more were
sold for this purpose than for the
many other purposes for which
pyrometers are wanted. It will be
seen that it is an instrument
winted at the end, which, on

ing thrust into the stack, indi-
cates the temperature on the dial.
From experiments recently made
at Shrewsbury the fnﬁnwing
figures were obtained. Messrs,
Bailey consider a stack dangerous
at 200 deg., and after that point
it should be pulled to pieces :—

Day after Temperature,
stacking. Gam. 6pm,
P 35 sy wm o we s ww a o +e 180 122
11th > BEl &8 W en ' me ew »e, wp- ws  YiB 1540
12th B pe ®E 88 s S8 e wa we ‘e 182 .. 126
13th 5 Wb s o= = a8 e e 128 .. 122
14{1‘ L] L4 L] - L L | & & L] L L] i'-i-'” LI lu't'
lf’tll & & - L] Ll L L] o L] L] L] tlu o i-“i
15th .o 2 me e aw s s o8 110 .. 100
I{Itli L] L] L] L] Ll L] L] L] Tl 1"‘-]. hT
Elut L] L] ] - W ] T L] o L] LI L] ll‘h‘ ] H‘H
nd .. e 80 .. T2

Of course with thm thnra Was no danger hut according to the
usual test by hand it was thought quite hot enough. Other

ﬂlllhﬂﬂtlﬂ'“ﬂ of their instruments nrafLmng introduced for indi-
cating spontancous combustion by Messrs, Bailey, One is to test
corn in bulk, another as a fixture in coal-carrying vessels. The
modifications for oil and tar and other stills, as well as those for
blast furnaces and boiler flues, are wurthy of the attention of
practical engineering economists,

PONCELET WATER-WHEEL AT EXWICK MILLS,

NEAR EXETER.

WEe illustrate this week, at pages 195 and 198 a water-wheel
and sluice belonging to a class which ought to be far better known
than it has yet become amongst millwrights and engineers. The
machine is fully represented in our engravings, which we have
pleasure in laying before our readers as furnishing a good
example of modern practice, bearing evidence of careful design,
and containing some novel features which will well repay
attention.

The wheel was erected, in 1867, to drive a new flour mill then

PYROMETER

FOR HAYSTACKS.
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| building on the Exwick mill-stream, a diversion of the river Exe,

near Exeter. The water power at ‘this mill site was originally
divided between two separate mills, a paper mill and a woollen
mill ; the latter, which was de Htrﬂ_yul by fire, being situated
immediate ly below the paper mill. Each mill was driven by two
water-wheels working with a fall of about 2ft. in.

It was determined in 1867 to erect a flour mill on the site of
the paper mill which had long been vacant. The larger of
the two wheels at the paper mill was a low breast wheel 16ft.
wide, and in planning the new mill it was arranged to replace
this wht:ul by an undershot of the Poncelet class, and by removing
the ruins of the old woollen mill, and lowering the bed of the
stream, to amalgamate the two fﬂ.”ﬂ-, and thus thmw the whole
water power on the new wheel. The maximum fall thus obtained
amounted to 5ft. Tin., this of course being dependant on the level
of the river, which if at all swollen causes the wheel to work in
back-water, as is practically the case during the greater portion
of the year.

The average flow of the mill-stream is about 8000 cubic feet
per minute, the maximum fAow permitted by its fall and section
being about 11 ,000 cubic feet per minute when running bank
high. In consequence of thisincreased volume of water requiring
to be passed through the sluice under the diminished head
caused by back-water in times of flood, it was decided to adopt
Poncelet's curved form of race for directing the water upon the
wheel, The effect of this is that with the highest opening of the
sluice, the angle between the direction of the water and the cir-
cumference is maintained constant, or nearly so, throughout the
whole depth of the vein of water impinging on thewheel ; whereas
with the ordinary straight inclined race there would be a difference
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of nearly 25 deg. between the angles made by the upper and
lower surfaces of the vein, respectively, with the circumference of
the wheel. The curved form of race, which is an essential part
of the true Poncelet system, is often referred to in connection
with wheels of this class, but the present instance is believed to
be the first example of its complete adoption in this country.
The wheel race is constructed of large blocks of Dartmoor granite,
accurately worked to template, joggled together, and bedded on
a foundation of brickwork and hydraulic concrete,

The water-wheel is 14ft. in diameter and 12ft wide., On the
shaft, which is of hammered iron, 10in. diameter at the journals,
are keyed four cast iron centres 8ft. in diameter, recessed to
carry six arms each, the least thickness of metal in the webs
being lin, The arms are wrought iron flat bars 4in. 4 lin., each
accurately fitted and secured to the centres with three Jin. "bolts.
The outer ends of the arms are widened into palms 6in. broad,and
attached to the shrouds with two rows of jin. rivets, 3in. pitch. All
the rivet and bolt holes in centres and arms are drilled. The
shrouds are of plate iron }in. thick, each ring being formed of six
plates jointed on the centre line of each arm. The floats are of
sheet iron }in. thick, earried by curved angle-pieces riveted to the
shrouds with jin. rivets, but attached to the floats by four snap-
headed bolts in each, in order to facilitate repairs. The floats
are stiffened by threa rings of Jin. stays and bolts, midway
between the shrouds. The radial depth of the shrouding is 2ft.
9in., being equal to one-half the head, land the floats are thirty-
gix in number.

The sluice-gate is of the kind usually adapted to this class of
wheel, but its novelty consists in its having a peculiar revolving
motion, eftected by the radius bars not being parallel to one
another in each pair; and this arrangement possesses several
advantages. The toe of the sluice in opening approaches close to
the wheel, thus delivering the water with the least possible loss
of velocity. The head of the sluice does not rise, but slides back
almost horizontally, in consequence of which the centre of gravity
of the whole sluice has only to be raised about one-half the height
of the opening obtained ; at the same time the point of appli-
cation of the lifting power describes a path sensibly uummdmg
with the direction of the pitch-line of the rack. The length an
divergence of the radlua bars are adjusted so that tha whole
apparatus 18 kept as pearly as possible in eqm.hhrmm with the
resultant pressure of the water, without requiring any counter-
poise whatever. So completely has this result been attained in
the present design that the cast iron sluice 12ft. by 9ft., and
sustaining an average water pressure of about ten tons, can be
raised or lowered by the pressure of a single finger. The facility
afforded by this mode of Lunﬂtmctlun for the employment of a
sensitive governor and regulating apparatus will at once be
apparent.

The body of the sluice works in a frame formed by two side
jambs, bolted to a sill at bottom and to a pair of girders at the
top. The cast iron sill is sunk flush into the granite masonry of
the wheel-race. It is rebated to receive the toe of the gluice, and

is bolted to a back flange at the foot of each jamb. The side
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jambs are cast of the shape and section shown on the drawings.
They project 3in. from the face of the walls, leaving a clear
opening equal to the width of the wheel, and they have a pro-
jecting flange, or caulking, the whole length of their up-stream
sides, sunk 2in. into the walls to a make a solid and water-tight
joint. Each joint is bolted to the sill at foot, and has lugs for
three holding bolts passing through the walls, and one bolt
through the bottom flange of each girder. The body of
the sluice is formed of three cast iron plates, {in. thickness
of metal, stiffened by flanges and cross feathers, planed
and put together at the flanges with jin. bolts. The joint
between the sluice and jambs is made perfectly water-tight
by a strip of leather, held in place by a wroughtiron bar 14in.
by 4in., and }in. screws tapped into the sluice. The sluice is
guided by two pairs of radius bars of wrought iron, 4in. by 1lin.,
chamfered off on the edges. The upper end of each bar is jointed
to a small cast iron trunk bolted on the down-stream face of the
gluice. The lower ends of the bars are jawed and jointed in pairs
to two cast iron sole plates. 'T'hesole plates bear on two sleepers,
bedded flush with the pitching and extending under the flank
walls on each side. Kach plate is held down by two 1lin. bolts,
3ft. 6in., long passing through the timbers. The sluice is regu-
lated by a hand-wheel and gearing working two inclined racks,
the lower end of each rack being jointed to a lug cast on each
side plate of the sluice, at the junction of the two feathers across
the centre of the plate. The gearing is carried on cast iron
frames bolted to the girders, and is made sufficiently powerful to
enable the sluice to be worked during examination and repairs
when the water is withdrawn from the leat and the whole weight
of the sluice is thrown upon the gear.

As has been explained above, the effective head of water is
subject to considerable variations, whilst the speed of the mill
must be maintained as uniform as possible. Many observations
were made from which to compute the average mean velocity of
discharge, which resulted in this being taken as 1000ft. per
minute approximately. From this assumed value the wheel was
set out, the velocity of the circumference being fixed at 585ft.,
giving 13°3 revolutions per minute, and the mill gear was speeded
accordingly.

It was intended to start the mill with twelve pairs of stones
and the accompanying machinery, but owing to financial affairs
the internal arrangements of the mill were not completed, and an
opportunity has not yet been afforded of testing the full power
of the wheel. The most it has yet been called upon to do is
equivalent to about 30-H.P. (six pairs of stones and dressing
machinery), and it has proved fully equal to this with a con-
sumption of rather less than 6000 cubic feet per minute, the
remainder running to waste, and the wheel working in from 6in.
to 9in. of back-water. The result is so far very satisfactory, and
denotes a useful effect of about 60 per cent. of the actual water
power. Negotiations are now in progress for completing the
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whole of the mill work, and it is hoped that careful observations
will then be made of the performance of the wheel when working
up to its full power, the result of which will have much interest.
The wheel proves to be well adapted to situations where the mills
are frequently ‘‘ tailed” by high water.

The curved form of the floats is very favourable to their escape
from the water, and the wheel labours much less than the
commoner kinds with straight or angular floats when working
deeply immersed.

The whole of the work was designed by Mr. E, W. Buller, C.E.
under whose superintendence the water-wheel, sluice, and main
stone gear were erected by Messrs, Martin and Son, of the Eagle
Foundry, Exeter; the mill work being executed by Messrs. Bodley
Brothers, of the same city, the entire job reflecting the highest
credit on both these eminent west-country firms.

WHITWORTH SCHOLARSHIPS.—The following is a list of the
successful candidates, with their ages, occupations, and the number
of marks they obtained, who have been reported to the Science
and Art Department as entitled to the ten Whitworth scholarships
of £100 a-year each :—William H. Greenwood, aged 23, engineer,
student at the Mechanics’ Institution, Manchester, 143 marks ;
Thomas A. Hearson, aged 23, engineer, student, Royal School of
Naval Architecture, 137 marks ; John Hopkinson, B.Sc., aged 19,
student at Cambridge University, 134 marks ; Thomas S. Elgood,
aged 24, mechanical engineer, Leicester, and Owen's College
Manchester, 127 marks; George A. Greenhill, aged 21, student at
Christ’s Hospital School and Cambridge University, 116 marks ;
John R. Bnttle, aged 23, engineer, student at Sir Walter St.
John’s School, Battersea, 113 marks; Thomas W. Philips, aged
23, student at British School, Millwall, and Royal ﬂﬂ{’lﬂgﬂ of
Science, Dublin, 100 marks ; Richard Sennett, aged 21, engineer,
student at the Royal School of Naval Architecture, 98 marks ;
Robert B. Buckley, aged 21, engineer, student at Merchant Taylors’
School, 97 marks; Charles E. Leeds, aged 23, B.A. (Oxon),
student at Oxford University, 96 marks,

IMPROVED CABS,—The Council of the Society of Arts offer the
following medals for improved hackney carriages specially suited
to the metropolis :—The Society’s gold medal for the best and most
convenient open hackney carriage for two persons. The Society's
silver medal for the second best ditto. The Society’s gold medal
for the best and most convenient closed hackney carriage for two
persons, The Society’s silver medal for the second best ditto.
The Society’s gold medal for the best and most convenient hackney
carriage for four persons, either open or closed, or both, The
Society’s silver medal for the second best ditto. Lightness of con-
struction, combined with adequate strength and durability, will
be especially considered in m:&u‘ng the awards. The awards will
be made after actual trials of the carriages extending over a certain
period. Communications describing the carriages must be sent to
the secretary of the Society of Arts before the 1st January, 1870,
the carriages to be sent to a le:e hereafter to be appointed. The
council also offer the Society’s silver medal for the best instrument
to be affixed to a cab or other hackney carriage, for indicating the
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fare ms between the passenger and the driver, whether by registering
the distance travelled or otherwise, and which instrument shall
also indicate, for the convenience of the cab-owner and of the
driver, the total distance travelled during the day and the total
amount earned. The instruments competing, with full deseriptions
of their construction, to be sent to the Society’s house before the
1st of January, 1870. Competitors may, at their option, sign their
communications, or may forward with them sealed letters con-
taining the name and address of the writer. The council reserve
to themselves the right of withholding all or any of the medals, in
case none of the carriages or instruments possess, in their opinion,
sufficient merit. In the trials of the several carriages the small
a.md«‘;unt of vibration and noise will be duly considered by the
udges.
: FiNpING OF CoOAL ON THE CLIFTON ESTATES NEAR NOTTING-
HAM,—( From a Correspondent ).—There is at the present time a
ood deal of controversy going on as to whether coal does or
oes not exist in Northamptonshire, Without expressing an
opinion as to the probabilities or otherwise, we may refer our
readers to a great achievement in a similar branch in another part of
the country. The question as to whether coal existed south of
the Trent has been a debatable one for many years. Those skilled
in geological and scientific knowledge declared that such could not
be the case; but practical men adhered to the opinion that
coal was there, and would repay the cost of winning
it. The former pointed out the fact that twelve years ago
borings were made in order to ascertain if coal did
exist. The results, although the work was not carried out, were
said to be such as to destroy the probability that such was the case.
This fact, backed up by what was known of the coal which was
being got at the ord Pit, near to the Clifton estates, rendered
the undertaking anything but of a safe nature. The coal which
had been met with at the Radford Colliery was of such an
inferior quality that the owners gave up the task, finding that
it would not repay the trouble of getting it. In the midst of all
these discouragements the late Sir Robert Clifton sought the
advice of some of the most eminent engineers of the day.
Amongst others he consulted John Brown, C.E., F.R.S., of
Harbro’ House, Barnsley, who, after making investigations,
came to the conclusion that coal did exist. Mr. S. Marsh,
the present manager of the works, also adhered to the belief that
coal could be fﬂ'ﬂ:ﬁ. Mr, Lancaster was also consulted, and gave
it as his opinion that coal measures were intact under the estate,
but advised Sir Robert not to sink unless he was fully prepared
with the means to the sinkings to a successful issue. Sir
Robert determined to risk the chance, and on the lst of May,
1867, the Messrs. Boot commenced the borings. On the 8th of
June, in the following year, the first sod for the new shafts was
cut. The work, although fraught with difficulties, went on, and
after numerous obstacles had been gone through, and various
beds penetrated, coal was found in the early part of the present
month. The shaft is sunk nine yards into tza seamn which is a very
good one, and of considerable thickness. The sinkers have also
met with a rock which contains a seam of lead, and which was
marked with coal. ements are now being made for opening
out the pits on a large scale, powerful machinery being about

' to be laid down.
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LETTERS TO THE EDITOR.

( We do not hold ourselves responsible for the opinions ﬂf our
' Correspo

NOTES ON A LEADING ARTICLE ON PATENT RIGHT IN THE
ENGINEER OF SEPTEMBER JRD.

SIR, =THE writer® characterises the anti-patent movement as
**advocating robbery.” It would be stigmatised as such deservedly
if it aimed at depriving patentees of the rights they have legally
already ncquired. Dut thatis by no means the case; it is directed
?:_ul‘ﬂv against the concession to other patentees of more rights. We
differ in the history of the recognition, as he would call it, or the
institution as I regurd it of property in inventions. He says :—

ot Thu_ law, * Thou shalt not steal,” existed in the minds of men
though it was not written, and we defy Mr. Macfie to prove that
the operation of this law is nnn&n‘;d to any given object. It takes
no cognisance of the value or kind of entity possessed, bu simply
the right of possession in the entity, which is univers

L] L mn =
nised as pertaining to the first legitimate owner. . . J". ¢
absolutely deny that the operation of the conscience law to which

Mr. DMactie refers applies solely to things material,”

It being not easy to prove a negative, I reply by a counter

demand, viz,, that my adversary will prove the recognition in
ancient law of wuy property other than in things material ; or, if
he cannob do this, that he will adduce any historic reason for
believing that the conscience of mankind or of rulers ever
respondod among Greeks, Romans, Jews, or Egyptians, or does
respond now in China or any gountry not sophisticated by European
civilisation to the principle of conceding exclusive proprietorship
in inventions to any owner, whether first or not, and however
legitimate.
_ To proceed :—** Mr. Macfie confuses knowledge
idess. . . . In these last property is conferred by statute law,
but why? Simply because most men have acknowledged that the
law *Thou shalt not steal’ a plies to original ideas ; in other
words, to the first possessors of 1deas, just as freely as it applies
to land. Statute law is a rvesult,” &e. I deny that patents
originated in any view that there morally is exclusive property in
mventions,

The writer says, *“ The opponents of patent law urge that in-
ventors have no right to receive a I‘EWH.I‘tF based on the commercial
value of their inventions ; principally it scems, on the ground, that
the rewards which some inventors receive are out of all proportion
to the value of the invention.” Let me explain. We deny that
there is any right to rewards, and we allege that the rewards now
given are objectionable for, inter alia, the reason stuted above.
The writer goes on to speak of this value thus :—* The commercial
world, as a whole, never pays more for a thing than it is worth.”
To answer Lim satisfactorily here requires a long argument, which
I will summarise thus:—The commercial value of an invention
depends on the money it brings in or saves. If there were no
Et.nnt, this benelit accrues to the inventor only so long as he alone

OWS tl;a secret or uses it, and to anybody else who may in pro-
cess of time do 0. The effect of letters patent is twofold : they
release the first inventor from the inducement to try to keep s
luvention seergd, and by the monopoly they give enable him for
fourteen years to restrain other persons from using it. Hence the
commercial value of a patented invention Tm greater than that of
an unpatented invention. Grant that ple who have used Mr.
Besseiuer's or M. Golay's invention have paid no more than it was
worth, and the fact remains that as they were not voluntary nego-
ciators they may have paid a great deal more than was fair, and
perhaps more than they could atiord, because the State left them no
alternative, but compelled them to pay excessive royalties or suffer.
The State, in faet, deprived the ironmasters and millers of their
natural liberty to use certain processes, and subjected them at the
will of patentees to certain charges (payable, too, whether trade
was remuncrative or not). The licencees were in the position of
the man to whom is addressed the demand, * Your purse or your
L:f:."h Nq?luuly alleges .;lﬁt htha hﬁtﬂﬂt—ﬂﬂl just named would

ve been 1l remunerated if the received very much smaller
royalties than they drew. X i slie

In spite of the ingenious pleading of the article, a monopoly is
& monopoly no less in virtue of its affecting only articles or opera-
tlons that were previously unknown ; and to abolish patents is not

* abstraction from the individual by the community.” The State

would thereby merely leave cvery first inventor free to do with
his invention what he would or could.

The writer says, ** Another may hit on the same idea and be
compelled to pay the first man for the right to develop it, but he

not pay him a farthing more than it i1s worth.” In this
sentence he admits what is indeed of very frequent occurrence,
that an original but not tirst inventor may be hindered and taxed
by & prior patentee who has not adequately developed the idea
patented, and who has (as I contend) no, claim except by the
patent, to get anything at all for what the ** idea” is * worth.”

I thank the writer of the article for his Peninsular illustration :
it is quite & propos—a service was wanted, was obtained, and was
rewarded well. Let the State by all means do what the officer he
mentioned did, let it also pay for Moncrieff guns and perforations,
and every service it asks and accepts. Not less let manufacturers
singly, or, still better, in associations, do the same. This would be
honest payment for work dome. But, indeed, I go further, and
advocate State rewards, only these must be paid by the State in
money, not in monopoly., R. A, Macrie.

with original

THE UTILISATION OF SEWAGE.

SIR,—In the letter I addressed to you last week I ventured to
make the assertion that pouring sewage ou the surface of land is
neither an effectual way of utilising its fertilising ingredients nor,
it is to be feared, a very safe way of dealing with it in a sanitary
point of view. We have plenty of cases of large crops of grass,
&c., raised by sewage ; but when the arithmetic of the matter is
gone into it is found that the same amount of ammonia applied in
the sewage would have raised at lenst five times the amount of
vegetation if applied as a dry concentrated manure. The danger,
in a sanitary point of view, of course is that part of the
pewage runs off the land unpurified, and that a considerable
portion of the ammonia tlics off to taint the air. A very important

uestion then comes to be asked, What is the best way of abstract-

the ammonia from the sewage so as to be obtained in a concen-
trated form fit for manure? And it is here necessary to notice
that sewage may be looked upon as simply a solution of ammonia,
stronger or weaker, as the case may be. The strength of it in the
sewage of large cities varies apparently from three graius to ten
grains per gallon. It is also to be noted here that before sewnge
comes to the state when it may be looked on as a solution of am-
monta 1t requires to be mixed with an alkali in order that the
matter in suspension may be precipitated, and the ammonia
liberated from any acids it may be combined with. When sewage
is thus mixed with & due proportion of lime an immediate and
striking change takes place. After being well stirred, the solid
matter begius to separate and gradually sinks to the bottom,
leaving the water above clear and t nt. This clear
water, however, emits a distinct smell of ammonia, and if
allowed to flow into a river in this state would pollute the
water almost as much as if no precipitation had taken place,

Itis very evident that if some very chesp and abundant substance,
suchas lime, could be obtained, which, when mixed with the sewage,
would precipitate the ammoniw along with the other solid matters,
ths thing would be done, and the problem of converting sewage
into a portable and valuable manure would be solved. But this
substance never has been found. There are no doubt some sub-
stances which partislly precipitate ammonia. Some of the salts
of magneda will do it, although not when the solution
4 0 diluted as in sewage. Then there are mixtures,

* [Mr. Mactie forgets that the persvnality of contri -,
that of the Edltnr.ﬁhh;. £] e ¥ of eontributors is merged in

such as those in wse at Leamington, which evidently
do it to a certain extent. But the drawback is their expense.
Ammonia is a valuable commodity, but so are the materials —
blood, alum, and clay —made use of at Leamington. If astatement
given in a contemporary last week be a correct one, it takes 4 1b,
of a mixture made up of these materials to purify 1000 gallons of
sewage. No statement is made as to the expense entailed in pro-
viding the requisite materials, nor of the proportion of the
ammonia retained, and I suspect a very large quantity is lost or
carried away in the water. Another process of somewhat the same
kind has lately been put in operation at Bradford by Mr. Holden,
but no details as to results are yet given.

When we consider the nature of ammonia, that it is a gas, and
that it has a powerful affinity for water, it is plain that when
small quantities of it are dissolved in large quantities of water, as
in sewage, it is very improbable that any solid substance or sub-
stances will have the power, whenmingled in small quantities with
rl.m sewage, of abstracting the ammonia from the waterand causing

t to fall with the precipitate.

here is only one chemical agent I know of that can thoroughly
an Effﬂn:tua.llr separate ammonia from water, and that agent is
heat; and the question comes to be, Can heat, in such a case, be
applied with economy and effect? At first sight the idea seems o
startling one. To heat and boil such enormous quantities of
water seems the height of absurdity., But a little consideration
shows the thing to be reasonable and practicable if the sewage be
dealt with in a moderately concentrated state. It 1sfor tius purpose
that I recommend’a separate system of sewers, in which the whole
excrementitious matter of cities can be carried away from water-
closets, urinals, &e., to a place where it can be most conveniently
dealt with. The sewage of Glasgow, for instance, where water 1s
8o largely used, is diluted to such an extent that probably it is not
much more than ane-third part of the strength of London sewage ;
that is, if we estimate its strength by the number of grains of am-
monia per gallon which it contains, the average strength of the
Glasgow sewage will not exceed, [ think, three grains per gallon.
Now it is not safe to make any dogmatic statement on such a sub-
ject as this; but I do not think it possible, by any system of irriga-
tion or precipitation yet devised or likely to be devised, to utilise
sewage profitably when diluted to such an extent. The necessity of
concentrating the sewage into a separate system of sewers 13 not
peculiar tomy scheme, for diluted and mingled with so many foreign
ingredients as it is at present, the attempt to utilise it in any way is
certain to turn out a failure. The propriety of so concentrating it,
even when intended to be used for purposes of irrigation, is now so
generally recognised that Lieutenant-Uolonel Ewart, who was ap-
pointed by the Home Secretary to give in a report on the sewage of
some towns on the Thames, recommends a *'separate system "’ as
the right method of proceeding, in order to meet the difliculties
which these towns experienced in dealing with their sewage.,

Another very obvious recommendation of aseparate systemis thatit

is possible to ventilate such sewers at a moderate expense, and so
prevent foul gases poisoning the air. To ventilate the huge sewers
in which the filth of our great cities is carried along, with their
innumerable gratings and openings, is at present almost an impos-
sibility. No such difficulty would exist in the case of sewers of
comparatively small dimensions, and with no openings except at
their connections with the ‘water-closets. The temperature within
a house 18 of course generally higher than out, and the conse-
Exencu at present is that whenever the valve of a closet is opened
e gases in the pipe have a tendency to rush up into the house
and most certainly often do so. Beyond all question this is a gruni
drawback to the water-closet system, causing evil smells, and
especially poisonous gases, to be present mn small warm houses.
Now there is nothing that I know could counteract this but a
state of things so contrived that whenever the closet valve is
opened a downward current would be generated, carrying the
gases along with it. In a ** separate system ™ such an arrangement
could be managed by simpi); connecting the sewers at proper
intervals with brick stalks, thus causing a constant suction to be
acting on them, and carrying the foul gases into the atmosphere
at such a height that they would be innocuous. An improvement
on such a plan would be to carry the gases through a furnace and
burn them before passing into the atmosphere,

In the matter of a ** separate system " a question arises of course
as to the state of the sewers after the excremental matter
has been taken out of them, and as to what would be
the effect of the remaining sewage if allowed to flow into
the rivers as before. ‘'I'here can be no doubt it would
be desirable, in a sanitary point of view, to have no such
thing as underground sewers with openings to the surface inter-
secting the streets of large cities; but this is impossible, and the
next best arrangement is to keep the noxious and gas-generating
substance, viz,., the excreta, by itself, allowing it to have no com-
munication at any point with the atmosphere which is to be
breéathed by human beings. What is then left in the large sewers
has little or no tendency to generate gases of any description, or
at least those which experience has shown to be prejudicial to
animal life. And the same in regard to the pollution of rivers
with sewage. The washings from the surface of the streets, the
refuse from public works, &e., carried down by the sewage into
the river, soon separate from the water, and fall as a harmless
sediment; whereas excremental matter contains animmense amount
of matter in solution which does not fall, but mixes with the
water and pollutes the river for miles. The only real difficulty in
the way of a *‘separate system " is a practical one. Is it possible
to get all the polluting matter of a city into a system of sewers by
itself ? If so—and I see no reason why by proper management it
may not be done—then beyond all question 1t is one great step in
sanitary reform, It affords the possibility, as I have endeavoured
to show, of preventing the contamination of the atmosphere, and
it affords the possibility also of utilising profitably t{w manure
which the sewage contains,

I have already said that ammonia was by far the most valuable
of the manuring constituents, and that heat I believed to be the

mu;: effectual and cheapest agent in separating ammonia from
water.

. To store up ammonia in large quantities for the purpose of using
1t as manure, 1t must be put in the form of a salt—that is, it must
be combined with an acid to fix it, to prevent it dissipating itself
in the atmosphere like any other gas. The simple and obvious way
to obtain the ammonia from its solution is to bring the water in
which it is dissolved to ebullition ; the steam which rises from it
is then led by a pipe into a vessel containing an acid, generally
sulphurie acid. The acid retains the ammonia and the water passes
off as steam. A concentrated solution of sulphate of ammonia is
thus obtained, which can easily be evaporated down to the dry salt.
In its natural state the awmonia is partly in the form of a salt.
The sewage requires, as I have a.ln:ml;' said, to be treated with
lime in order to set the ammonia free. The lime, as is well known,
has the property of clarifying the sewage, the matter in suspension,
as well as the principal portion of the phosphoric acid, being pre-
cipitated. The clear liquor in the top i1s then a solution of
ammonia. Were it neutralised with sulphuric acid and evaporated
sulphate of ammonia would be left. This, of course, in the case of
the sewage would be absurd. The ordinary method practised in
obtaining the ammonia from gas-liquor, &c., is to fill & large boiler
and bring its contents to ebullition. A pipe from the boiler eon-
veys the steam through acid as I have described. Only abouta fifth
of the liquor requires to be evaporated until the ammonia is all
driven out, Even this method, however, would not suit in the
cnse of sewage, even when concentrated, as I propose it should be.
The bulk of water is so glruut in comparison that some plan
must be adopted where speed in the process and great economy of
heat are studied and obtained,

The process 1 propose professea to accomplish these ends to a
great extent, I have trespassed, however, so far again on your
Yntmnuc that I must put oft till another time some further remarks

would like to make,

Ulasgow, September Tth, 1808, GAVIN CHAPMAN,

THE WESTERN BOUNDARY FAULT OF THE SOUTH STAFFORD-
SHIRE COAL-FIELD.

Sin,—Under the above heading an account of a gate road driven
across the western fault, 13 given in your paper of the 30th July.
The two diagrams which accompany it appear to have been pre-
pared with great care, and they give so much detail that possibly
one who has not visited the underground workings may fairly
offer an opinion upon the nature of the fault. The members of
the Dudley and Midland Geological Society include so many
gentleman who combine the practice with the theory of geology,
that they are most competent to form an accurate judgment upon
the evidence shown to them ; and I should not have ventured to
address this letter to you were it not that I am anxious to put
the engineer upon his guard as to this fault being the result of
denudation, to which view the writer of the article evidently in-
clines, I believe there are few geologists holding this opinion,
which Mr. Jukes once held but afterwards abandoned,

This view has no doubt been encouraged lately by the discovery
that the east boundary fault of Shropshire is the result of denu-
dation, and so far as they have worked, even in the lowest coals,
the denudation is found to eut them off. Geologists eagerly seek
for the opposite side of this valley. No proof having been as yet
made in the intervening district, they pass into Staffordshire to
discover, if possible, from that side evidence of denudation which
might lead them to suppose they had found the opposite side of
the valley. Thus there is a predisposition to associate with this
western fault some idea of denudation.

Upon the supposition of the Staffordshire western fault is
merely a cliff, against which the Permian was deposited, the
writer of your article explains the rapid dip of the coal in Fig. 2
by the undermining of the lower clunches and sandstones by the
waters of the Permian Sea ; the superincumbent strata then sub-
sided, and the consequence was that a sharp declination of the
strata occurred as far as the subsidence affected the strata. This
may satisfactorily account for the dip of the coal strata westward ;
but how, upon such a theory, can you account for a sharp upward
inclination of the strata? Your article does not attempt to explain
this, .

The Symon fault of Shropshire shows that the denudation that
caused it took place after the formation of the older coal mea-
sures and before the deposit of the younger, for the valley which
was formed by it is filled up with deposits of the latter age. The
headway at Himley, Fig. 1, shows the supposed valley of denu-
dation to be oceupied by Permian strata. We cannot, therefore,
I think, compare the Bymon fault of Shropshire with the western
fault of South i'itnii‘nn[:hire. even if it could be shown to be the
result of denudation., Bince, however, it 18 known that at the
clogse of the carboniferous age there was another period of denu-
dation, as evinced by the nonconformity of the Permian and coal
measures over probably the greater part of the tract of country
between Shropshire and Statfordshire, the denudation spoken of in
your article may be referred to that period, the vacuity being
afterwards filled up with Permian strata, This is, however, con-
tradicted by the sharp angle at which the Permian strata dip from
the coal measures, as shown in Fig. 1 (about 55 deg.) Accord-
ing to the ** water theory ” we should require another washing of
the Permian substrata to account for this rapid dip. InFig. 2 it
will be observed that the coal measures dip eastand west, so that
fwu require an undermining of the strata on both sides to account

or 1it.

An examination of other portions of the western fault of
South Staffordshire tends to show that it is unmistakeably a
downthrow to the west—the main fault being sometimes ap-
proached by a succession of smaller faults. The direction of the
vertical movement in such faults 18 commonly indicated by the
edges of the stratabeing bent. When the fault is not cut off quite
so shortly the coal and strata **drag” at a slower rate. This ac-
counts for the dipping of the strata westward as we approach the
fault, and as shown in Fig. 2, and it is not due to the washing out
of strata beneath.

The upturning of the coal in Fig. 1 is due to lateral pressure--
lateral ],u;auurn 18 also traced in the curvature of the strata in

m 2,

It not unfrequently happens that the coals along the side of an
important fault are bent 'lgu the letter 8, and this occurs along
the western fault of Bouth Staffordshire, I believe not far from
Sedgely Park. This tendency to curvature seems to settle the
question in my mind that the fault is a dislocation, and not the
result of deundation, If it were an old coast line the course
would be irregular, indented by crecks and bogs, but we find that
it rather keeps a fixed point.

The recent organisation of two institutions of mining engineers
in South Staffordshire has very much stimulated geological re-
search in that district. It is, therefore, highly desirable that cor-
rect views should be formed for the sake of those to whom geo-
logy is a new study, and I should much like to know whether the
deductions recorded in your paper of July 30 represent the con-
clusions at which the Dudley and Midland Geological Society, as a
body of scientific men, have arrived at. If so, it will upset the
accepted view that the western fault of South Staffordshire is a
““clean cut” fault or dislocation, and no pains should be spared
to have the question cleared up, as it closely affects the question
of the extension of the coal-ficld between Stafiordshire and Shrop-
shire. F. G. 8.

[We shall be glad to have the opinions of other correspondents
on this interesting subject.—Ebn. E.]

STEAM GAUGES.

SIR,—DBeing en voyage, I have not till this moment seen your
valued journal of the Z7th August. I thank you for the courtesy
in inserting my last letter. fﬂhﬂﬂhl have liked that it had pro-
duced from Mr. Rockner, or some other correspondent, something
more defiant in favour of English gauges. I take my data entirely
from your journal when I say that our gauges are almost entirely
in use in your country. I do not consider it makes any difference
that the gauge is made in Birmingham, the principle being invented
here. I regret I have not your journal of the 26th July for
reference, but it cannot affect the truth of my assertion that there
18 no Euﬁlish gauge known here of any merit, and that our gauges
seem to be in universal use in England.

My object in writing this is to bring to the surface anything
that has more of merit than what is generally known, In Saxony,
from where I write, the State adopts the gauge which they find
the best, and compels everyone having a boiler to use it. It becomes
a serious matter to be constantly near a boiler with pressure up to

five atmospheres, which may be put higher from error in gauge;
but as we have not many accidents, perhaps our boilers are better
than yours, as one of your correspondents asserts. H. H.

THE LATITUDE WITHOUT ANGULAR INSTRUMENTS.

SIR,—It is known that a great circle traversing the Pole star
(@ Urse Minoris), and the star Alioth in the Great Bear (¢ Ursa
Majoris), passes very near the Pole. Hence, in the northern hemi-
sphere, a meridian line may be fixed approximately by observing,
by the aid of a plumb line, the instant when those two stars appear
in the same vertical plane, as shown in the figure,

This vertical plane is approximately the plane of the meridian,
and as Polaris a pears in 1t that star is near its upper or lower cul-
mination. In t{:u instance it is near the upper culmination.

The latitude of a point on the earth's surface is the altitude of
the elevated pole at that point. As the polar distance of Polaris
is known if the altitude of that star at one end of its culminations
can be obtained, then by adding or subtracting the polar distance
to or from this quantity the altitude of the pole is found, which is
the latitude of the place of observation. One method I propose
for finding the latitude without angular instruments is as tollows:
When the star is at one of its culminations make it coinecide by
n]i}:ruunhing or receding with some more or less elevated point
whose height above a line level with the observer's eye, has been or
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is to be, measured with as much ace as available. The dis-
tance from the observer's eye to a perpm::iinu]ar, let fall from the
point, must next be accurately measured then.

~____Height of point i,
Distance of perpendicular— tangent of star's altitude

};[3  — I]:uint selected
= height above level of eye.
D = horizontal distance.

% = tan. alt. of polaris.

Next, having found the angle of altitude from tangent, add or
subtract the star’s polar distance. Inthis case, the star being sup-
posed at its upper culmination, subtract the polar distance, whie
8 1deg. 23min, 46sec. I do not think the latitude obtained in this

FGLH$

Hence

way, when carefully managed under favourable conditions, will be
more than 2min. or 3min. more or less than the latitude obtained by
the most perfect instruments, and the method would apply in unex-
plored or [;urtially explored portions of North America, Asia, and
Africa, and the northern hemisphere generally, if Alioth wera enly
visible above the horizon at the critical moments. But this is not
always the case, and, therefore, the inethod can unfortunately only
be employed at certain times of the yecar. If, though the meridian
can be obtained by any other means, the culminations of Polaris can
be observed, and the latitude, as I have before stated, found with
considerable accuracy when the explorer’s quadrant or theodolite 1s
lost or destroyed.

In THe ENGINEER some weeks since you published a letter I
wrote relative to the ascertaining of heights without angular instru-
ments, the latitude being known, The ﬁntitu:le and other elements
are necessary in this caleulation of height. Hence, if the height and
'Eha m!:hr:r elements excepting latitude are given, the latitude can be

ound.

The reader, on reference to this letter published July 30th,
will, I have little doubt, perceive how, the height of p being known,
the latitude can be found without angular instruments, and without
any reference to the direction of the meridian at any instant that
Polaris is visible—and of course Polaris is always visible in the
northern hemisphere at night unless obscured by clouds. I found
the latitude of a station near Brighton, by this deducible means, to
be H0deg. 48min. 13sec., by the Ordnance Survey, 50 deg. Eﬂm.in.t
and by a sidereal observation, with one of Troughton and Simms
theodolites, 50 deg. 49min. 46sec,

The objection I made to the method of obtaining heights, when
the point of observation is at or near the equator, does not apply

to the method for obtaining the latitudes.
7
/ 4EOLARIS
5| 5 o
=| \ E
\\ el P
o\ o L
'."\ I
1";\ = ¥
oy
}$Hm | #*
S | ® o
*e A
°
= 4
or® i

It will be evident, on reference to Fig. 2, that as the tangent is
simply a ratio, no particular standard of length is required for taking
the necessary measurements, a capstan bar would do as well as a
metre, and this fact isimportant in the case of shipwrecked seamen
in an unknown Incaliii;nwhnne instruments have been destroyed.

I may also remark that as Polaris apparently moves round the
pole with a radius of 1 deg. 23min. 46sec., its altitude can never be
greater or less than the latitude by more than this quantity. There-
fore if the altitude be obtained when the star is in an unknown

osition in its diurnal course quite irrespective of the meridian, its
Siﬂ’arunu from the true latitude, will be between the liuats
0 deg. Omin. Osec. and 1 deg. 23min. 46sec., and the doetrine of
cha I think, would indicate less than a degree as the probable
error; but on referring to Fig. 1, it will appear that, by noting
ruughir with the eye the angular position of Alioth, or other
stars with a ﬂ*rti«:l:{‘ passing through Polaris, the position of
Polaris in its diu path can be concluded without any great
error. The error in the diurpal path of one degree would represent
an error of altitude of less than one minute. Hence the angular
distance above or below the pole can be deduced approximately,
and the error of latitude reduced to a small quantity. This last
method is the least accurate of the three, but it is at the same
time the most independent. C. M. PooLE.

FLOW OF GASES.*

S1R,—Mr. Baldwin, in designating a certain formula for the
flow of a gas through an orifice as ** Rankine’s formula,’ gives me
more credit than I deserve. The formula is not specially mine, but
is a result which has been arrived at independently by wvarious
writers on thermodynamics, and to which every ome must
necessarily be led who investigates the problem of the flow of gases
from orifices agreeably to the principles of the mechanieal action
of heat. It was first puh]i-hec[ so far as I know, by Weisbach, in
his “ Ingenieur und Maschinenmechanik,” third edition (veol. i.,
p. 821). In 1856 the same author m:t:fned it with an extensive
geries of experiments on the outflow of air, and found, amongst
other results, that when the outlet was a short conoidal tube of
the form of the contracted vein, the actual weight di in &
given time was only from one to three per cent. less than that
given by the formula (see *‘ Der Civilingenieur” for 1857). The
same formula was independently investigated by Thomson and
Joule, and com by them with experiments on the outflow of
air (see the ** edings” of the Royal Society for May, 1856).
The formula may be applied to any gas or vapour whose pr
can with sufficient precision be treated as v g proportionall
to a certain power of the density, and such is the manner in whic
it is gg gaturated steam by Mr. Baldwin in THE EXGINEER
of the 10th inst. For another mode of mathematical treatment in
the case of saturated steam reference n;:l;f be made to a paperby
Zeuner, published in 1864 (see ** Der Ci nieur,” vol. :ﬂ.

W. J. UORN RANKINE.

Glasgow, 14th September, 1869,

WIDENING LONDON BERIDGE.
Str,—I read your excellent leading article of last week on the
proposeidl widening of London Bridge with much interest, more

» See Tue Esciveen for the 10th of September, 1869, pp. 180, 181,

- particularly because the plan suggested by Mr. Fulton is similar

to that I designed and carried out for widening Newport Bridge,
Monwouthshire, in the year 1866, Newport Bridge, although a
fine stone structure, 400ft. long, and five spans, iﬂd become a
nuisance, and dangerous, by reason of the large increase of traffic,
The total available width between parapets before the alteration
was only 21ft.; it is now 36ft., and might have been 46ft. if funds
had permitted; and, asregards appearance, the general opinion seems
to be that the bridge is by no means disfigured by the alteration, The
cantilevers, Tft. apn.ﬁ*fru bolted together in pairs by strong tie-rods
rununing right across the bridge, under the roadway. The parapets
consist of strong wrought iron girders resting on ornamental cast
iron supports fixed on each cut-water; these girders are suflicientl

strong to sup the footways, even were the cantilevers strue

away. The entire width of ma i8 now utilised as carriage way ;
the footways are floored with Mallet’sbuckled plates covered with
asphalte. The work was completed without scaffolding and with-
out stopping the traflic one liuh day. My own impression is
that London Bridge may peated 1n a similar manner with
marked success, and that the vastly increased accommodation
thereby acquired would far mope than compensate for any possible
disfigurement of that really lg{:nﬂili work by such ‘‘ironmonger
style of architecture,” as a Times corres ent deseribes Mr,

Fulton's proposal, I enelose carte photograph of Newport Bridge,
which W‘Ih enable you to judge of i& sent appearance.

F. Dy§E . M. Ixst. C.E.

VERY NEAT INDEED. .

hSllilll,EAllluwime to :Irnl.w rﬁ:;ur attention an ndvertisemt;nt
which bas lately appeared in the newspapers of & competition for
a bridge at Leeds, and which 8 to E‘tﬂ : ‘wo.l't]l;j' of special
notice, The premium offered for the best design is 100 guineas,
and that for the next best is fifty guineas. e remarkable part
of the advertisement is that competitors are told that before they
can be furnished with the block plan and conditions to enable
them to compete they must pay one guinea to Mr. C. A. Curwood,
the town clerk of Leeds. T\ms, if 150 competitors (no unusual
number in these days! apply, they will hetween them pay the two
remiums; and, as the curpnnliuli expressly guard themselves
rom undertaking to employ the recipient of the frst premium in
the execution of the work, the competition resolves itself into a
sweepstake, where the entrance money is one guinea, and the first
and second prizes 100 guineas and étr uineas respectively. It
appears to me that the competitors might ss well invest a guinea
in a good sweepstake on next year's Derby as spend a guinea in ac-
quiring the plans and particulars in this eompetition, In the
former case their guinea would have an equally %und chance of
being returned with ninety-nine move guineas, and they would save
themselves the trouble and expense of preparing the competition
degi If the guinea were demanded as caution money, it
gshould be returned to those who send in designs ; but as the case
now stands it is an ingenious device for making the competitors
pay all or part of the premiums, and does eredit even to a York-
shireman’s ncnteness.

Westminster, Sept. 15, 1860, U. E

PROTECTING SHIPS' HULLS.

SIR,—Myr. Grey thinks that “ simply riveting” to the irom
must be less “ expenssive” than first sheathing an iron ship with
wood (*' teak”) and then sheathing that again with zine, Well,
perhaps it might be—at any rate, the sheathing of ** teak ™ in addi-
tion to the zine would be not only ** expensive ™ but quite super-
fluous, and would effectually prevent the accomplichment of the
end in view. 1 never suggested such a plan, but it appears to me
that such iz Mr. Grey's interpretation of my reference to Mr,
Daft's system, regarding which your correspondent is, in that case,
somewhat ** at sea,” and Iwuuﬁl again recommend a perusal of
Mr. Young's interesting and instructive book, which, besides
describing Mr. Daft’s method, likewise gives a history of what has
been donein the sheathing of iron ships from their first introduction.,

The amalgamating of the zinc plates as your correspondent pro-
poses would be a very expensive affair, and although the amalga-
mated plate, by presenting a cleaner surface for the water to act
upon, might give more electricity, yet 1 doubt whether Mr. Grey is
correct in assuming that it would be more eflicacious as an anti-
fouler, becanse the amalgamation would render the surface of the
zine less oxidisable; and it appears to me that it is the exfoliation
or dissolution of the outer surface of the zinc that prevents the
adhesion of foreign matters,

I am informed it has been practically ascertained that the zine
will last as long as copper, and of course it will cost much less,

Mr. Grey's plf;m, moreover, appears to have been anticipated by
Mr. Monckton, who took out a patent in 1867, and from whose
specification I take the following extracts, which may prove in-
teresting to your correspondent :—** I apply zine by a novel method
to iron vessels. . . . I effect this by forming holes into the pre-
viously well-cleaned iron of the hull, and either enlarge these
holes wnside, or else I make a female sevew in them; the zinc is then
placed on the ship and zine plugs with heads to them are driven
through corresponding holes in the zinc into these holes, when b
the force of the blow the plugs expand in the hole in the iron an
fill up either the enlarged space or the screw indentations within
it, and are thus held secure. . . . I, secondly, use amalgamised
zinc plates for this purpose, whether applied as above or other-
wise,” W, Lrovp Wisg, Kumo Soc. Engineers.

Chandos-chambers, Adelphi, W.C., Sept. 9, 1869,

TRIPLE EFFECT AND VACUUM PAN v. TACHE AND OTHERS.

Sir,—On rumlimruur concluding remarks on Knagg's Process
of Cane Sugar Making,” in your last issue, I cannot resist the
temptation of submitting for your consideration and that of your
readers some practical data and remarks in favour of the
“ plaintifis " in the trial for superiority for some years going on
in sugar-producing countries between the two systems, having had
exceptional opportunities of practi comparing the results of
both. When in Spain I had the good fortune to be intimate with
a most suecessful planter and sugar maker there, whe initiated me
in every practical result of the operations as then carried on by
him by the old or Tache system, obtaining thus most reliable infor-
mation, as he was “kHUWIiggﬁd to be a most careful observant
of every detail, and considered by the trade as an authority in
sugar making by the Tache, and his sugar always nnmm:m:lej an
additional price in the market.

Although he was thoroughly acquainted with the * new system,”
and was, in fact, a large shareholderin a most extensive sugar house,
the machinery of which is all by Messrs. Cail, he nevertheless
was distrustful of adopting it, believing it might not be adaptable
to his comparatively gmall plantation, and also disliking to submit
for a while to fnraig engineers, s boilers, &e., until he should
be able practically to gra all the details of manipulation which
a change of system wo incur. However, after some time of
intimate intercourse with him, he intrusted to me the making of
plans, erection, &ec., for a new sugar house, in which were in-
troduced all the modern improvements ; and this gave rise to my
being engaged to erect not only large sugar houses with triple
effects, &c., all complete, but also to convert some of the old
systems into new ones, and thus I have i seen the
superiority of this last. I mention all these details to show that
I have practical experience of both systems, and it has always
been a matter of regret to me that the ish colonies resist so

inaciously the vacuum Em, &e., and will make their molasses
a little better, furnishing thus our home refiners with a source of
profit which they might to a great extent add to their own, and, in
fact, make thus ** payable " some of those estates almost abandoned
as unremunerative, And I attribute as a partial reason for this
apathy—and as an Englishman it pains me to confess it—that
whereas the French engineers, such as Cail, &ec., have done every-
thing possible, and given every assistance to their colonists and to
Cuba to introduce their machinery and improvements, we and our

|

|

colonists have been content te make little or no advance, and kept
to the Tache, &c., burning sugar and attributing all unsuccess to
thehwant of slave labour in our colonies and Customs restrictions
at home, . r

I will now give some practical data, observing that in Spanish
sugar houses the standard of weight for comparison, statistics, &ec.,
is the aroba (25 1b. weight), and market value of sugar, &c., In
reals (two and a-half pence En Hﬂ.

By the old system my friﬂncf had found that on an average of
years and of localities 100 arobas of cane gave twelve arobas of
saccharine matter, and these when bleached by the wet clay ﬁyﬂEm
in the moulds gave 40 per cent. of from No. 15 to No. 20,
and 60 per cent. treacle highly ch with saccharine matter,
but ** commercially " unerystallisable hty the * Tache "' having burnt
it, and was sold at an average price of three times that produced
by the new system,

By the triple effect and vacuum pan, &c., and charcoal filters,
12 per cent. ot saccharine matter was obtained ; but this gave by
the centrifugal, reboiling and refiltering, &ec., 60 per cent. su
of from No. 19 to No. 20, 18 per cent. sugar of from No. 16 to No,
18, 74 per cent, !u%r of from No. 12 to No. 15, 11 per cent.
syrups, 4 per cent. waste. v

Comumercially, the advantage by the new system is thus :—

Old system : 12 arobas of saccharine matter give 4'80 arobas
(40 per cent.) sugar No. 15 to No. 20, at 45 reals, average 216 reals ;
720 arobas (60 per cent.) treacle, at 20 reals, average 144 reals.
Expenses : 100 arobas cane, reals ; manufacturing expenses,
&e., 106 reals ; showing a profit of 54 reals —equal to 0'54 reals, or
little above half a veal per aroba of cane. .

New system : 13 of Tchnﬁnu matter give 7°20 anobas
(60 per cent.) sugar, No. 19 to No. 20, at 47 reals, average 335°40
reals; 2'16 anobas (18 per cent.) aufar, No. 16 to No. 18, at 43 reals,
average 92°88 peals ; 0°90 arobas (T4 per cent.) sugar, No. 12 to No.
15, at 38 reals, average 34°20 reals; 1'32 arobas (11 per cent.)
syrup 7 reals, ave 0'24 reals; 042 arobas (3} per cent.) loss,
Expenses : 100 jas canes, 200 reals ; manufacturing expenses,
&c., 137 reals ; showing o profit of 137°72 reals ; equal to 1°37 reals,
or 14 reals per aroba of cane.

I3y comparison we have 100 anobas of cane, new system, 13772
reals ; 100 arcbas of cane, old system, 54 reais; difference in
favour of new system, 8372 reals.

This t additional profit was necessarily inducement enough
even mﬁa of high interest for loans (10 and 12 per cent.), con-
sequent on searcity of capital, to induce several old sugar makers
(except one who insists in spending his life and money in trying all
Linds of open-air steam and direct firing crystallisers) to use all
their means for converting their Taches into vacuum pans and
chorcoal filters, at least as few could at once reach so far as a
complete ** Feu Derosne,” and if the unhappy political condition
of that country had not put a severe check to all improvements the
conversion of old and erection of new works would have been con-
giderable. I hope that the above data, founded on practical ex-
perience of work done, may be taken into some consideration b
our colonial planters, and give thereby fresh impulse to that branc
of their industry, and not longer allow Cuba the lead it has,
owing to their system of work, and not exclusively, as asserted so
often, to their **slave labour” and ** Customs restrictions at
home." 5. 8.

Sept. 13th, 1869,

CABLE-TOWING.

&rn,— Your correspendent ** M. E.” asks some of your readers to
prove the correctness of one of either of the proofs given by him
by demonstrating the errors of the opposing one. I cannot exactl
comply with his 1llogical request, but, with your permission, will
endeavour to demonstrate the falsity of both proofs, and to nupglz
an illustration of the original problem treated, as ‘“*M. E."
done it, in his second proof, statically.

Adopting the notation uscd by ** M. E.,” except that P is always
to mean the total teusion at the highest point o, where the
clips the rope. It is to be observed, with regard to proof No. 1,
that ““ M. E.” simply begs the question by assuming that P is the
power exerted by the engine at the drum; the equation ought to be

written—
IQ=IP=IM4+Iph . . i @« 8
the value of the element, [ M, is the bone of contention.

In proof No. 2 the equation

dL:dy=P:pL
is not true: the ratio P:p L is constant, and therefore, if the
equation were true, it u:iuuhl prove that the rope in tension hangs
in a straight line. Further on the equation is integrated as if L
were variable,

If we suppose that the tow boat, instead of moving, is simply
held stationary by the tow rope in a steady current of given velo-
city, we shall have a statical problem, the solution of which will
contribute something towards setting the question at rest. If we
neglect the pressure of the current against the rope, which is, 1
suppose, what “*M. E." means by the phrase **exclusive of the
imnmnersion,” the rope in tension will hang in a catenary curve, and
a well-known property of this curve gives the equation—

=Pph+pPe . e o w50 A2)
Where ¢ is a length of the rope whose weight is equal to the
tension at the lowest point; campanng equation (2) with equation

(1), we see that— %
= p ¢,
or the force exerted by the engine on the drum is equal to the
horizontal tension on the tow rope at the lowest point. This,
however, does not selve the question; when the boat is in motion
the two parts of the rope are in motion, and we shall have to con-
sidder both the relative weights and the relative motions of the
two parts of the chain—a problem which I must leave to some
mathematician more learned than myself, if to solve it be worth
his while. CoNTrACTOR'S ENGINEER.
September 8th, 1869,

HYGROMETERS,

Sin,~—I am unable to inform you when the Mexican or South
Amencan hygrometer, claimed by M, Bonville, and referred to in
one of your recent impressions, was invented ; but, several years
ago, 1 perceived the notice of that instrument in the cheap publica-
tion called the Family Herald, in which the process of manufacture
was fully described, and so simply that all could have constructed
each, of course, agcording to his skill. For my part I have lmci
one accordiugly for severnl years, and find it an admirable indica-
tor of damp merely ; but I have an instrument to denote thunder,
or the electric condition of the atmosphere, to which, as an inven-
tion, I think I can lay claim. If your numerous correspondents
are unable to make out what my invention may be, perhaps they
will deseribe what each nm? in his capacity, may be able to sup-

e wy invention to be. It is sufficient for me to declare that
fmﬂlink I have an invention worthy of the attention of the patent
law wranglers. 1 am & member or fellow of some scientific
societies, and thus have the pleasure of setting your correspondents
right with regard teo the cluiws of M. Bonville with respect to the
hygrometrical machine or instrument he has claimed.

Larchwood, near Amersham, Buckingham- J. 8. EIFFE.

shire, Gth September, 186Y.

A New BraxcH orF INDUSTRY has been successfully introduced
into the Mid _ t. Ithas been previ announced
that Messrs. Hill and Ward were erecting works at Newport for
the manufacture of wire. The machinery has been in working
order for some little time, but the mill in question was not formally
opened until last week. The wire works are situated near to the
iron works of Mcssrs, Fox, Head, and Co., and between the North
Eastern Railway and the river, The firm intend to manufacture
wire for telegraphic, fencing, rope-making, and other purposes,
The machinery has been supplied by Messrs. Claridge, North, and
Co., Bilston, and is of the most approved description. It is pro-
posed to use puddled billets made from Cleveland iron,
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PONCELET WATER WHEEL AT EXWICK MILLS, NEAR EXETER.

MR. EE W BULLER, C.E., ENGINEER.
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There is reason to believe that the weekly sale of THE ENGINEER i3
ﬂ-ctua_ﬂy more than double that of the remaining engineering journals
combined, Of the influential character, or QUALITY, of its circula-
tmﬁ, advertisers themselves possess conclusive and satisfactory
evidence,

PUBLISHER'S NOTI

*«" With this number of THE ENGINEER we issue as a Supplement
a T'able for Proportioning the Teeth of Wheels, prepared by the late
Mr. R Adcock, C.E. Each number, asissued by the Publ isher, will
contain the Supplement, and Subscribers are requested to notify
the fact at our office should they not receive it. 1

TO OORRESPONDENTS.

*«" We cannot undertake to return drawings or manuscripts, 1we
must therefore request our correspondents to keep copies, :
w » All letters intended for insertion in THE ENGINEER, or contain-

ing questions, must be accompanied by the name and address of
the writer, not necessarily for publication, but as a proof of
ﬂﬂﬁﬂ fﬂi:‘.':ﬁ'-. " No notice whatever will be taken {.If AROAYINOUS
communwcations,

H. M. C.—Received. Thanks, all right.
W. RIDDLE. —A letter lies at our office for this correspondent.
T. C.— We do not care to see micre than the dra wings at present,
FoREMAN.—Galvanising was patented by Mr. Crawfurd in 1847.
R. T. J.—1. Not for erdinary building purposes. 2. Not nearly, 8. About 8d
R. B.—Mr. Thompson, of 3, Moray-place, Edinburgh, will supply you with
Jull information, ‘
T. D. E. F., Axp oTHER CORRESPONDENTS
See notice above.
C. J. W.—Your letter, being anonymous, was destroyed before your card
W?‘rgtﬂg{d ui. TPIHT-H!" ;rr: :c r.:[;.ru:' :u.-! ;
- B, W.—1. Ten-inch wheels, unless the roads are v ] '
as sir will do. 2. About 'D'.Ii':'!.' in len. *EFY geods hen arlisds
L (Brighouse).—Air cannot be wused at all, as you propose, ina condensing
engine ; the vacuum would be destroyed.,
G. W. (Steam Lifeboats).—Our correspondence columns are open (o
you think proper to call atlention to the subject,
W. B.— You canno! do better than apply to any of the makers of centrifugal
pumps whose names are to be found in our advert ising col Wnins. !

(Thompson's Road Steamer) —

you 1f

A Poor INVENTOR.— The Inventors' Institute, af which Mr., Latham is the
m::;-ﬂary, projesses Lo do what you wanl. The offices are in Fleet-street,
R. L.:Tkrﬂ i8 no such work in existence. ** Clegg, on the Man wlacture of

Gas,” or " Ure's Dictionary"” may supply you with all the iiformation
You require,

T. W. M. C. —We believe the plan would answer, It is so far promising that
we advise you to make a model and it it to a small engine. In THE
EI:IEIHE.ER Jor October 2nd, 1868, you will find the subject af condensers
without air pumps fully handled,

A CORRECTION.
(Lo the Editor of The Engineer,

EIR}—I observe in your list of ** Abstract of Specifications” in last
Wweek's ENGINEER, you erroneously stated that the patent in my name,
No. 404, dated February 9th, 1869, was ** not proceeded with.” As this
statement misleads the public, and may affect my client’s interests, I
shall feel obliged by your rectifying the error in your uext number. The
patent was sealed July 20th, and the final specification was filed on the

7th of August. Jies) Spaafioation was flisd on ¢
September 15th, 1869, , pro 'T. AND

I'nr ENGINEER can be had, by order, from any newsagent in town or country,
at the various railway stations ; or it can, if preferred, be supplied direct
Jrom the office on the following termns ( paid in advance) :—

Half-yearly (including double number) ., £0 15s. 9d.
Yearly (including two double numbers) .. £1 11s. 6d.

I[f credit be taken, an extra charge of two shillings and sizpence per annum
will be made. THE ENGINEER is registered for transmission abroad.

Advertisements cannot be ingerted unless delivered before six o'clock on Thurs-
da;,r evening in eack week., The charge for four lines and under is three
shillings ; each line afterwards, ninepence. The line averages eight words ;
blocks are charged the same rate for the space they fill. All single advertise-
ments from the counlry must be accompanied by stamps in payment.
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MR. MACFIE ON PATENT RIGHT.

Mg. MacriE may, we have reason to think, be regarded
as the most able debater in the ranks of the anti-patent-
right party. If he cannot adduce convincing arguments in
favour of the general adoption of the faith which he has
embraced, no one can. Mr. Macfie has every possible
incentive to speak strongly and well on this subject. He
has lost large sums of money on patents taken out by other
people, which did not succeed. He is a thoroughly earnest
reformer. He has, as a public man, a duty to perform,
and he is heartily convinced that this duty can only be
fulfilled by the destruction of what he regards as the last
relic of monopolies. He is as honest as the sun. He does
not lack ingenuity; nor is he deficient in the power of
expressing his opinions, either vive voce or on paper; and,
lastly, he enjoys that blind, child-like faith in the accuracy
of his own views which is essential to the character of a
good “arguer”—we use the word advisedly; nothing else
will answer our purpose. Mr. Macfie is not and never
can be a great debater, for the simple reason that he lacks
the power of mentally putting himself in his opponent’s

lace; but he is a great “arguer,” and as such his opinions

eserve some attention; in a word we wish our readers to
fully understand that Mr. Macfie is really—if he will
pardon us for the familiarity—one of the great guns of the
anti-patent party. We reprint in another place two highly
characteristic communications from his pen. It is quite
possible that some people might fall into the error of
thinking that the fallacies, and weaknesses, and frivolities,in
these letters were due to the writer, not to the cause which
he defends. On this point we beg to set everyone right.
Mr. Macfie has done very fairly indeed. We cannot call
to mind the name of any individual who has said more against
patent law, or said it better, than Mr. Macfie. If the argu-
ments he uses break down, the world may still rest content; it
18 the arguments, not the man, who are to blame. The
anti-patent party may bear their champion off the field;
they may wrap their standard round him; their best and
bravest may him on their shields with pride, tempered
by sorrow, and accord him every honour ever paid to a

valiant man; it is the cause, not the individual, which is
answerable for the defeat,

And now at the risk of wearying our readers, we pro-
pose to consider Mr, Macfie’s letters at length, and, if pos-
sible to convince the waverers—we have no hope of con-
vincing Mr, Macfie—that the arguments contained in the
letters in question are of no value whatever. Nothing,
indeed, but the respect which we entertain for Mr. Macfie as
a conscientious but self-deluding gentleman, would have
induced us to deal with the feeble things at all. They
represent the best that the best man can do, and we are
glad that such is the fact. Their refutation, the exposure
of their childishness, will be the more serviceable that they
are the production not of the small, jealous, snarlers at
patent right, but of Mr. Macfie.

Mr. Macfie’s somewhat eccentric communication to our-
selves begins :(—

The writer characterises the anti-patent movement as advocatin
robbery. It would be stigmatised as such deservedly if it aime
at depriving patentees of the rights they have legally already
acquired. But that is by no means the case; it is directed only
against the concession to other patentees of more rights.

Our distinct charge is that Mr. Macfie, in proposing to
refuse patent rights to inventors, proposes also to rob them
of the money which they could obtain if, possessing patent
rights, they went into the open market and sold their
invention to the highest bidder. Mr. Macfie is a respecter of
the law, and we never supposed for a moment that he wished
to introduce a retrospective reform (!) in patent law, any
more than we conceived it possible he should contemplate
picking pockets, or breaking open Compton House; Mr.
Macftie, beyond a doubt, draws the line somewhere. We
have defined very clearly what we meant by the word “ rob-
bery,” and we repeat the assertion that the anti-patent
right party, with Mr. Macfie at their head, contemplate
what we, in comuon with the great mass of mankind, call
robbery. Mr. Macfie must prove that granting permission
to what he calls the * State,” to obtain for nothing what
this same ‘““State” would pay for rather than go without, is
not robbery. If Mr. Mactie imported a cargo of sugar
from Jamaica into this country, he would not be par-
ticularly pleased, we fancy, if every one who wanted sugar
went and took as much as he wished in the name of the
“State.” He would not be slow to denounce this as rob-
bery; yet if an individual imports an invention from the
realms of imagination, the “ State,” according to Mr, Macfie,
should have a right to seize it at once. Will no one explain
this, to us, great inconsistency? Does the nature of an
article modify the action of the law! Would it be less
robbery to take a cargo consisting of Bessemer steel than one
of sugar, and if less, how much less? Does the port of de-
parture affect the action of legislation? Would it be a sin
to take sugar without paying for it which came from
Jamaica, but a less sin to take 1t if it had come from Ostend,
and if less, how much less! In what way does the intro-
duction of a new machine or a new process into this
country, which did not exist in it before, differ from the
introduction of a cargo of sugar or Bessemer steel I M.
Mactie will not find it easy to answer these questions. The
task is difficult, so difficult that neither our correspondent
nor any of his party have tried to grapple with it.
Indeed, Mr. Macfie, more far-seeing, or more honest, than his
fellows, has sought a way out of the difliculty, and instead
of robbing the inventor completely, proposes that the
“ State ” shall give him a reward, Mr, Macfie, having im-
ported a cargo of sugar, has it seized before his eyes and
taken away for the good of the “ State.” The “State,” over-
flowing with gratitude, gives Mr. Macfie a gold medal and
promises to give him another medal for amnother cargo.
Cannot our readers picture to themselves Mr. Macfie going
for the second cargo !

Mr. Macfie next quotes the passage : “The law, Thou
shalt not steal, existed in the minds of men,” &c., and com-
ments on it thus :—

It being not easy to prove a megative, I re];]'ly by a counter
demand, viz., that my adversary will prove the recognition in
ancient law of any property other than in things material ; or, if
he cannot do this, that he will adduce any historic reason for
believing that the conscience of mankind or of rulers ever
responded among Greeks, Romans, Jews, or tians, or does
respond now in China or any country not sophisticated by European

civilisation of the principle of conceding exclusive proprietorship
in inventions to any owner, whether first or not, and however

legitimate.

If Mr. Macfie had never written anything more sensible
—or shall we say less imbecile—than this, we should not
have noticed him at all. Mr. Direks so ably refutes in a
paper already published in our columns, the lurking argu-
ment subtly hidden in the query—such as itis—that we need
scarcely notice it. The ancients did not recogmse patent
law, because—in the modern sense—they had no inven-
inventions. Invention and patent law depend for existence
on each other; they cannot have a separate being. It
required the “sophisticated civilisation of the nineteenth
century” to recognise the right which Mr. Macfie
disputes. Abolish this recognition, and we at once
return to the condition of the ancient “ Greeks, Romans,
Jews, or Egyptians,” China, too, which has neither
advanced nor receded for centuries in the art of con-
struction, is an admirable illustration of the advantages
which follow on the non-recognition of right of Prnperty
in ideas! Was Mr. Macfie in sober earnest when he wrote
the concluding sentences of the paragraph—* sophisticated
by European civilisation ?” It must be his fun, and very
funny it is. Mais revenons d nos moutons. Mr. Macfie goes

on i —

The writer says, *“ The opponents of
ventors have no right to receive a reward based on the commercial
value of theirinvention ; principally, it seems, on the ground that
the rewards which some inventors receive are out of all proportion
to the value of the invention. Let me explain, We deny that
there is any right to rewards, and we allege that the rewards now
given are objectionable for, tnter alia, the reason stated above.
The commercial value of an invention depends on the money it
brings in or saves. If there were no patent, this benefit acerues
to the inventor only so long as he alone knows the secret or uses
it, and to anybody else who may in process of time doso. . . .
The commercial value of a patented invention is greater than that
of an unpatented invention. Grant that people who have used
Mr. Bessemer’s or M. Golay’s invention have paid no more than it
was worth, and the fact remains that as they were not voluntary

Eatent law urge that in-

negotiators they may have paid a great deal more than was fair,
and perhaps more than they could afford, because the State left
them no alternative, but compelled them to pay excessive royalties
or suffer. The licencees were in the position of the man

to whom is addressed the demand, ** Your purse or your life.”

No passage conld be written which would show more
conclusively how completely Mr. Macfie and his friends
fail to comprehend the true nature of the question with
which they have presumed to deal. It actually assumes
that the State compels a manufacturer to pay more for an
invention than it is worth, Mr. Macfie completely losing
sight of the fact that no man is compelled to buy. If a
steel maker or a miller thinks that it will be to his advan-

e to use Mr. Bessemer’s or M. Golay’s inventions he
will do so; but in estimating the advantage which will
arise, neither the steel maker nor the miller will forget to
include as a working expense the royalty which must be
paid to the inventor. If a miller finds that he will make
better flour for less money by paying for the use of Golay’s
dressing apparatus, than he can make without it, then he
will have it, not otherwise. Every invention which is
worth anything, first pays a profit to the user, and this
profit is divided between the user and the patentee, If
the user thinks his share too small he says so, and leaves
the thing alone. If the patentee thinks his profit (royalty)
too little, he refuses to license the invention—just on the
same principle that a tenant will not give more or a
landlord take, less rent than a house is worth. The
smallest information on the subject of political economy
would have kept Mr. Mactie from committing the absurd
blunder contained in the foregoing extract. Lhe statement
that licencees are ever in the position of the man to whom
is addressed the demand, “ Your purse or your life,” is
absolutely untrue. If Mr. Bessemer's process with the
royalty added was good for nothing, why on earth did any
manufacturer touch it? The truth is that Mr. Bessemer s
patent was worked at a large profit. Steel was made more
cheaply by its aid, including the royalty, than it could be
made 1n any other way, royalty or no royalty. What of
the footpad was there about Mr. Bessemer! He did not
say “ you must use my process, whether you like it or not.”
He did say “if you want to make cheap steel you must use
my process, and pay me part of the protits you will realise;”
and the same holds good of M. Golay, and of every suc-
cessful inventor. No manufacturer will use a patent unless
he can make a profit out of it, after he has paic{ the royalty,
and this Mr. Macfie should understand perfectly well ; and
he doubtless does understand it, because in his letter to
the Liverpool Courier he says : “ Look at the Mersey Steel
and Iron Company, shutting up the ste:l department of
their works till the Bessemer royalties cease to be due.”
No better illustration of the truth of our argument that an
invention just brings what it is worth, and no more, could be
afforded. The company referred to say that they cannot
make Bessemer steel at a profit and pay Mr. Bessemer. They
reason, consequently, that the invention is not worth to them
what Mr. Bessemer asks, and they decline to avail them-
selves of it. Cannot Mr. Macfiesee thatif all thesteel makers
found out the same thing, Mr. Bessemer’s royalties would
be ni/, and he would have to re-adjust them, which he would
not be slow to do! Mr. Macfie has in this case, however
written with asublime disregard of facts. The Mersey com-
pany closed their Bessemer works because, owing to mis-
management, they could not make them pay. The experience
of Messrs. John Brown and Co., The Ebbw Vale Company,
and many others is totally different. It would be most unfair
to cut down Mr. Bessemer's reward to suit the results
brought about by the incompetent management of any single
concern; but this is one of the things Mr. Macfie will not
see,

Denuded of the sophistries with which the subject has’
beensurrounded, the arguments of theanti-patentright party
stand thus :—*“ Inventors now get morefor their inventions
than the inventions are worth. We propose to take from
them the surplus.” We reply that inventors, upon the
whole, never get more for their inventions thun the nation,
as represented by those using the invention, considers them to
be worth, and that to compel them to take less would be
simply to rob the inventor in order that the manufacturer
might augment his profits. This argument we consider
to be irretutable, and it has never been really touched by
anti-patent right debaters. Until it is overset we must
continue to maintain that Mr. Macfie and his friends
advocate the robbery of the individual by the ** State,”’
which “ State” we more than suspect means in M.
Macfie’s vocabulary, the capitalists of Great Britain.

GOVERNMENT AID TO SCIENCE.

Two or three years ago several thousands of pounds per
annum were placed by the late Government at the
disposal of the Royal Society, to be expended in the
establishment of meteorological observatories in different
parts of the United Kingdom, in order to supply accurate
daily weather reports to the Board of Trade. This step
was not without its moral influence upon the scientific
world, for at the British Association at Norwich last year
it was suddenly discovered that the scientific world
generally was very badly off, and most decidedly in want of
money aid from the Government. Lieutenant-Colonel
Strange read a paper at Norwich on the subject. He
acknowledged that Government aid would be certain to
give rise to “jobbing ” and jealousies, but urged that the
good done would outweigh the evil. The opposite side of
the question was then taken up by Professor Huxley, who
said, with much reason, that the present free and easy way of
pushing on scientific research was the best for the nation
and best for philosophers. Nothing would so chill and
deaden the energies of the scientific world as the
transformation of any large portion of it into a
Government department. The result of the conference at
Norwich was the appointment of a committee of eminent
philosophers to inquire whether adequate means exist for
the vigorous prosecution of scientific research ; and if not,
what remedy should be provided.

So far everything went on swimmingly, but then a
frost, a chilling frost, blichted the bright dreams of the
philosophers. A new Chancellor of the Exchequer came
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into power, who has said “No!” many times and oft to
demands made by individuals and corporations for aid
from the national coffers. He not only refused a modest
demand for cash made by a Scotch scientific society, but
expressed doubts whether the grant made formeteorological
observations under the Board of Trade ought to have been
made. The Government, he stated, ought to do nothing
which the people are likely to do for themselves if left
free to act. With the prospect looming in the future of
facing a geutleman of this description, the British
Association Committee, of course, could not very well
come to the conclusion that application should be made
for a Government grant, which everybody a year ago
thou%lh; would be the result of their deliberations. But
they have unanimously decided that scientific bodies want
more funds ; and what corporation of human beings does
not? A direct onslaught on the national resources being
manifestly injudicious, they then recommended that
application should be made for the appointment of a royal
commission to inquire into the subject. Lieutenant-Colonel
Strange read this report of the committee a few days ago
at the Exeter meeting of the British Association, and he
prefaced it with a doleful introduction of his own, read
with the countenance of a mute at a funeral. He
evidently was hoping against hope, and he reviewed the
]t}}right visions of the past with a tone implying his belief
TR
** Those days are gone, Floranthe !”

Many will doubtless think that a scientific journal is
bound to support scientific men in all and every rush at
the public purse. Apart from the selfishness of such
a line of action, and its neglect of the general interests of
the nation, in this case it is no use doing so, Very recently
an application of a very influential character was made to
the Chancellor of the Exchequer to appoint a royal
commission to inquire into the working of tlhe Bank Charter
Act of 1844. This Act is believed by the political
economists to be the source of many cumm&rﬂia}) panics
and of a vast amount of pauperism, while any banker can
bear witness that it has indirectly been cause of the ruin
and bankruptey of many honestly managed banks. Yet
this application, of more importance than the one proposed
to be made by the British Association, was refused on the
ground of the expense of the commission, and because
the action of the law upon the public is perfectly under-
stood already by those educated in the science of political
economy. Of course, once let the proposed commission on
scientific needs be appointed, the result of the large
amount of talk which would follow would not certainly
be a recommendation of increased national expenditure.
Instead of trying to obtain a few thousands of pounds
annually in this way, with the certainty of failure, why do
not the committee take steps to get a few tens of thousands
of pounds annually from a more legitimate source ? The
subject of national education must soon come to the surface,
and if the British Association then urged the necessity for

eral teaching of elementary science in schools, and the
esirability of making grants to encourage this branch of
education, all the members of the British Association would
support the movement. At present there is a division in
the camp, and very many hold the views of Professor
Huxley. If science were generally taught in schools we
ghould soon have a population willing to subscribe largely
to push on scientific research without aid from the Govern-
ment. The Wesleyans have shown what enormous sums
can be raised annually by private subscriptions, where
large numbers of people join together in favour of any
rticular line of action. Those numbers may or may not
eone in twenty of the total population, but is it hopeless
to attempt to train up a similarly large number of people
to have an interest in science ! If the British Association
and its president of next year were to make a dead set at
the Government, insisting that the teaching of science in
schools shall be a marked feature in all future educational
legislation, they will succeed to a large extent, for
- they would carry national opinion with them. The present
gla.n will fail, and even the intention mentioned
y the President of Section of getting up a
discussion upon it before the sittings of the British
Association came to a close at Exeter, was abandoned,

SoutH KexsiNcroNn Museum,—Visitors during the week ending
11th September, 1869 :—On Monday, Tuesday, and Saturday, free
from 10 a.m. to 10 p.m., Museum, 14,747 ; Meyrick and other
galleries, 2348 ; on Wednesday, Thursday, and Friday (admission
6d.), from 10 a.m, till 6 p.m., Museum, 1606 ; Meyrick and other
galleries, 148; total, 18,849 ; average of corresponding week in
firmer years, 12,0G4; total from the opening of the Museum,
8,792,855,

A BRIDGE across the Clyde forms the mostimportant and difficult
engineering work upon the City of Glasgow Union Railway, Itis
constructed upon the lattice girder ]:-rinui?le, and notwithstanding
its great strength it is light and graceful in appearance. From
abutment to abutment the bridge is about 600ft. in length, a dis-
tance attained by seven spans, which are supported at their
junction by octagonal piers. The piers rest upon iron tubes which
are carried down through some 70ft. of sand, forming the bed of
the river, until solid rock is reached.

DANGEROUS ILLNESS OF THE MASTER OF THE MINT.—Weare con-
cerned in having to announce that the faintest hopes of the
recovery of Professor Graham, F.R.S., Master of the Mint, are
entertained by the friends of that gentleman. Some ten days
since Mr. Graham caught cold, and this induced an attack of
inflammation of the lungs. Medical agencies overcame the latter
complaint, but exhaustion at present constitutes the main element
of danger. Irom inquiries made last evening at Mr. Graham’s
residence, in Gordon-square, we ascertained that the patient was
thien considered to be rapidly sinking.

AN agreement has been arranged between the Earl of Warwick
and the Leamington Local Board for the latter to pump the town
sewage on to his lordship’s estate for thirty years at £450 a year.
The rise is about 100ft. and the distance about two miles. It is
estimated that the necessary works will cost the board £12,000,
and that the annual expenses will be £700, so that a large sum of
money will be sunk by the town in order to get rid of the sewage
difficulty, the Earl taking all responsibility as to injunctions. The
Warwick Local Board Sewage Farm pays its expenses, and that at
Banb will, in thirty years, hn:ve raid for its works and all ex-
penses, by a yearly loss of £100, in all probability, unless a farm
ean be made more productive. The A B C process of Messrs.
Sillar and Wigner is in operation at Leamington for this year.

ON THE DETERMINATION OF THE REAL
AMOUNT OF EVAPORATION FROM THE
SURFACE OF WATER. *

By Mr. Rocers F1eLp, B.A. and Mr. G. J. SymMoNs.

THE determination of the amount of evaporation from a water
surface would appear at first sight a very simple problem, but that
it is really by no means such is shown by the extremely discordant
results arrived at hitherto by the highest authoritics. To take
two instances—Mr. Fletcher, M.P., F.R.S., of Tarn Bank, who is
too well known as a careful observer to require that more than his
name ghould be mentioned, and Mr. Proctor, of Barry, whom Mr.
Buchan describes as one of the ablest observers of the Scottish
Meteorological Society. The returns from these two stations are
generally in the ratio of three to one ; e. ¢., in 1864, Tarn Bank,
44°23in.; Barry, 11'09n. ; and in 1865, Tarn Bank, 47'86in. ; and
Barry, 28°65in. The high values returned by Mr. Fletcher do not
result from any oversight, because a year or two since he concluded
a note on evaporators in the following words :—** The mean evapo-
ration is 47in., a quantity vastly in excess of the amount arrived
at by Mr. Howard (20in.) and Dr. Miller (30in.), but I believe it to
be more correct than either.”

Some difference might be expected in the results arrived at, in
consequence of the difference of locality; but such startling differ-
ences can, we believe, only be explained by the very faulty nature
of the evaporators in common use.

Professor Daniell, in his ** Meteorological Essays,"” refers to the
ordinary evaporators in the following terms : — '

““The notion that these afford the absolute measure of the
quantity of water raised into the air is absurd, for the instru-
ment can only give the amount of evaporation from the
shallow body of water in the place where it has been fixed.
The conditions which modify the process wvary almost
ad infinitum ; they vary on the land and on the water,
they vary in the sunshine and in the shade, they vary as the laund
is more or less clothed with vegetation, or as the water is more or
less deep. The evaporating gauge, so far from representing the
circumstances of those bodies which yield the great body of vapour
on the earth’s surface, probably does not correspond in all essential
particulars with a dozen puddles in the course of the year, and the
pains which are often taken to make the results tally with those
of the rain gauge, or to compare the two, are wholly misdirected.”
similar condemnation has been passed by other authorities.

| accurately the quantity of water abstracted, the process nsually

consisting in measuring the whole volume with a graduated glass

of the evaporators, some holding only one inch deep of water.

of hydraulic observations.
elaborate fixed arrangement
Hydraulic Experiments,”

described in Francis's

-
¥

and this 1s also probably one reason for the small capacity of many

This difficulty has been entirely obviated in our experiments by
the use of a small instrument called a ““hook gauge,” designed
some time since by Mr. Field as a portable instrument for purposes
The principle is borrowed from an
* Lowell
All other known methods of observing

the height of the surface of still water are interfered with by the
effects of capillary attraction, whereas this instrument owes its

great precision to that phenomenon.

If the point of the hook is

ever so slightly raised above the water surface it raises a small

distortion of the reflection.

cone of water with it, which is at once rendered visible by the
If, on the other band, the point is

depressed below the water, it carries the water down with it, and

forms a depression, which also causes distortion of the reflection.

It is, therefore, only necessary to adjust the hook so that there

shall be no distortion, and the point will then be precisel
with the surface of the water.

certainty. There is a clmnperl bar attached, by adjusting which,
and resting it on the top of the evaporator, the zero thereof can

having a fixed point for the zero at the bottom of the vessel.

The arrangements we have adopted are shown on the diagram.
Fig. 1 represents, perhaps, one of the best forms of ordin
evaporators, many of those used even by the highest authorities
(such as Luke Howard) being much more objectionable. It will
be seen that it consists of a copper vessel containing about a quart
of water exposed to direct and reflected heat on every side, and
even on the bottom, so that if it were required to obtain the
maximum temperature to which that volume of water could be
raised by the solar beams, the arrangements could hardly be im-

proved upon.

Fig. 2 represents an arrangement designed by Mr. Symons some
months since wherein the vessel, still of metal, is sunk almost
wholly into the ground, so as to obviate as far as possible artificial
heating.

Fig. 3 is a modification of the plan adopted by Major Phillips a
St. Helena, and already referred to. In this the water to be

measured is contained in a glass cylinder, which is placed in the

HOG K GAUGCE
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Professor Daniell proposes, as a substitute, two methods of
calculating the amount of evaporation from observations of his

dew point hygrometer; but he states that it depends on the
observer’s estimate of the force of the wind. We do not under-
stand why the evaporation from the moistened surface of the
hygrometer bulb does not proceed, part passu, with that from a
water surface; but, assuming it to be so, there is little probability
that the force at the time of observation would be exactly the
average of the day, or that it would be accurately estimated. Even
Professor Daniell admits that the amount deduced by this method
may exceed or fall short of the tabulated quantity to the extent
of one-fourth. We venture, therefore, to consider this plan zo in-
accurate as to be practically useless.

In this interim note we do not purpose discussing the various
methods hitherto proposed, but not one of which has been gene-
rally adopted; even the best pattern of evaporator, to which we
shall hereafter refer as the ordinary evaporator, is not used by one
observer in twenty,

The great objection to nearly all evaporators hitherto used has
been their diminutive size, and the consequent fact that the pint
or two of water they contain has become unduly heated, and
therefore the recorded evaporation has been largely in excess of
what it would have been had this artificial elevation of tempera-
ture not been produced..

The only published experiments with evaporators of large size,
of which we are aware, are those made some years since at Dijon
and other places on the Burgundy Canal, recorded in the “* Annaies
des Ponts et Chausées.” The evaporators used in these experiments
consisted of square masonry tanks about 8ft. on each side, and 1ft.
4in. deep. They were lined with zinc so as to be perfectly water-
tight, and sunk in the ground. The amount of evaporation from
these tanks was found to be less than half what was generally
adopted by the best authorities as the evaporation in that district.
Experiments were also made during one year with an evaporator
1ft. square by the side of the large ones, and the evaporation in
this case was found to be some 50 per cent. greater in the smaller
than in the larger tank.

Professor Haughton of Trinity College, Dublin, bas published
in the Proceedings of the Royal Irish Academy some observations
on evaporation at St. Helena, by Major Phillips and Lieutenant
Haughton, which, though on a smaller scale, have an important
bearing on the question. These experiments were made with two
different kinds of evaporators placed near each other, (1) A glass
eylinder 9in. high, and 9°85in. in diameter fully exposed, and (2)
a similar glass cylinder placed in a large tub of water so as to have
the water inside the cylinder always surrounded by water nearly
the same level. In these experiments, carried on for two years,
the evaporation from the exposed cylinder was found to be nearly
50 per cent greater than thatfrom the eylindersmrrounded by water.
In both the above quoted instances, the small evaporators which
gave an excessive amount of evaporation were better and less liable
to become unduly heated than those ordinarily in use, which may
the;iefure be reasonably assumed to give still more erroneous
results,

There can be no question that the most accurate method of
arriving at the evaporation from a water surface is by observation
on large tanks, as at Dijon; but we cannot hope that apparatus of
this kind will be used save in exceptional cases, and it therefore
becomes important to devise some simple arrangement which
should give approximately correct results. Our own experiments
having only recently been commenced ; we by no means consider
that we have overcome all the difficulties of the subject; but we
desire to place upon record a few facts which we hope may act as
incentives to further and more complete researches on this very
umportant subject.

One fact, which partly explains the comparative neglect into
which this subject has fallen, is the difficulty of measuring

* British Association.
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centre of a much larger vessel of water, the whole being buried in
he earth up to the brim of the large vessel.

The following table gives the detailed results of our observations :

Evaporation during part of July and Awgust, 1869, (Camden-
square, London, 111ft. above Sea Level,
Evaporation in Evaporation in Temperature
hours stated. 24 hours, of water.
o ey o I
Rléﬂﬁ;: “'i““ﬂ g 3] 5| & Beg| |92
i . =3 == o T =
23 e 5 (2| 8|5 B35 5 8|5
SN AERE IR RN B
B | o 1S & | B |osR o
| lin. | 2in. | 8in. I"Hn Jin. | 3in. in, J"h IDE I::'J_—
July 22, fa.m. 24| 18] 16| 18| -1y 16 | ‘13 | -7 IsLﬂLE Fi"ﬁ?f‘ﬁ
» 22,2p.mm.| 5| 19| 05| 04 058 864 (8211
28, 9am.l10l a8 27| -14] -8 25 | 18 | ‘@0 | |
» 24, 9am, 24 18 15 ‘08| 18/ ‘16 (8 ‘19 |794 742|788
» 26, 0am.o4 -390 ‘95| -20| .92 25 | 20 | -18 [75-0.73'8[78-2
w 25,9pm 12l 20| 11| 14 | 1834 TO°8(76°0
.y 26, 9ar 112 05| 06 031 95 CIT 17T 34
s 20, 1p.m,| 4| *12] 06 ‘U5 '
26, 0p.m,| 5| 12 08| 04 ! |
L 97, 9amns| 050 06| 08| o0l 20 | 17 17 |
w 27, 2p.m| 5 160 05| 06| | | 821 778|789
5 28, 9a.m. 19 -11 U0 06| 27 14 "12 10
» 20, 9a.m.lo4] 00! 22| 08| 00 12| 03| ‘0
n 20, 1pm,.| 4| 04 03| -02 { 79-2.72'2{718
o 850, 9am. 20| 200 12| 12| 24 15 14 ‘15
» 30, Tp.m. 10| ‘11 ‘06 0 |
» 81,9am (14| 05 04| 03| 160 w0 | 09 | a6
Aug. 1, 9a.m |24 12| -19 11| 12, 18 ‘11 ‘12 1804 T6°11730
w Ly1Pmn. 4 08 05| -02 ‘
» 1,06pm.| 5 -00 07 04
vy 2. 9am. 156 07 07 08| 24 19 | 14 ‘14
o 3, 8Ppm.| 6 11 06 | "0 | |
" g, am. 18] 02 01 | 'EL':I ‘183 10 110 11
w4, Pam. 24| 08 06 Vol 08 0§ () 10
w B,0am.i28f 10 08| 0| 1 08 | 10 | 16
w8, 2pam.| 5 07 05 02 I 720 681|702
y, 6,9am|19 10/ ‘10 121 A7 A5 | 14 21 |76:4 T1:3|69'5
TR p.m.| 9l 07| 08| -0B ! |
s Ty 9am.ilb| 06 04| 03| ‘18] ‘10 08 ')
s Lopm.l 8 18] -11 (5 |
o 8, 8a.m.16| 06 03 0971 ‘19 -1f 18 ‘11
» 9 9a.m. 24 04 401 +01] 04 +01 |[+01 | 08
5 10, 9 8.m.|24] ‘B1] -21 18] 31} -2 16 ‘15
o 11, 2a.m./24] 97 17 18| 27 ‘17 18 18
» 12,0am. 24 a5 20! 0ol 15 10| 00 | 4
Total .. ..| [4'87 813| 246437 313 | 240 | 839
Ratio .. .. | 178 1:27 | 1:00 | 188

It would be quite premature to draw definite conclusions from
the short period of observation hitherto elapsed, but we may point
out a few remarkable results.

(1.) During the three weeks ending August 12th the total
evaporation from Fig. 1 was 4°37in.; from Fig. 2, 3'13in.; and from
Fig. 3, 2 46in., numbers which are to each other in the ratio of 1'78,
1'27 and 100. Fig. 1 therefore lost 78 per cent. more water by
eva?t}mtiun than Fig. 3. ‘

(2.) During the daytime the sunshine heats Figs. 1 and 2 to such
iag extent that the ratios of evaporation become about 250, 150, and

0,

(3.) During the night thers are indications of a slight addition
to Fig. 3 from condensed vapour,

(4.) It will be seen that the evaporation as computed from the
hygrometer bears no regular relation to any of the others, being
sometimes greater than any of them and sometimes less.

We have already pointed out that we consider the aceuracy of
an evaporator is largely dependent on its ecapabilities of retaining
the temperature of the contained water at as nearly as possible

be placed in any convenient position, without the necessity of

level
A vernier on the slide enables the
depth to be read to one-hundredth of am inech with undeviating
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that of volumes of water, such as reservoirs, rivers, and
ponds. Hi we have not been able to institute regular com-
parisons of the temperatures of the water in our experimental
vessels with that of the surface of large bodies of water. Surface
temperature alone is concerned, because therefrom alone can
évaporation take place. On the few instances when we have done
80 we have found that the water in the water-surrounded glass
eylinder (Phillips, Fig. 3) has been nearly identical with that of a
rather shallow reservoir one aere in extent. We do not, however,
consider our observations sufficiently numerous to prove this.
They, however, nhundnnt:g prove the faulty nature of all ordinary
evaporators, for we find the average temperature at about 2 p.m.
to have been in Fig. 1 80'7 deg. ; Fig. 2, 75'8 deg. ; Fig. 3, 73'8 ;

showing an ave excess of T deg. in the temperature of Fig. 1
over that of Fﬁ g 2

In sunshine there is an excess of twice that
amount ; in fact, at times the metal becomes so hot as to scorch
the hand. Before leaving the subject of temperature we may
mention a singular and suggestive fact. The average excess of the
temperature in the three vessels above 65 deg. is respectively
157 deg,, 10'8 deg., and 8'8 deg. ; and these values are to one
another in the ratio of 1°78, 1'23, and 1°00, or nearly identical with
the ratios of the amount of evaporation, viz., 1'78, 127, and 1°00.

We commenced this paper by placing in juxtaposition the values
assigned by two high authorities in our own country, of which one
was thrice the other. We can hardly more strongly advocate the
claims of this atjueat.iun to investigation than by quoting, in con-
clusion, M. Vallés, the French engineer, who first called attention
to the great discrepancy between the observations on the canal of
Burguniily and the data generally adopted in France by scientific
men. . Vallés says :—** We do not understand how in a country
like ours, and with reference to one of the most important of
hydraulic data, we can rest content with only knowing that the
numerical value to be attributed to this datum, so essential for a

large number of engineering works, lies between two limits, one of
which is double the 1.:'c.1m.-:'|!1‘$ : ’

BIRMINGHAM PATENT FILE COMPANY
(LIMITED).

(Concluded from page 158,)

WE have now to record the end of the six days’ auction at the
above works, the sale being brought to a close on Monday, August
16th. The important part of the machinery was sold on
Wednesday and Thursday; the result, with accompanying notes,
will be found hereafter. It will be seen that the more useful
machinery fetched a fair auction price; while some of the other,
such as the grinding machinery, erected at a cost of nearly £3000,
and sold for £140, was, we may say, almost given away, How it
is this company could not make o profit we are almost at a loss to
understand; but we suppose it is attributable to the fact that
they expended far too much capital to start with, and were not
able to pay a suflicient percentnﬁ;a upon it. Like a great many
other companies that have met the same fate, they launched out
into an enormous expenditure before they had any idea of what
they were going to realise. In these cases we are afraid that too
often the directors, not being interested as much as a private pro-
prietor would be, and also being easily led astray by the misrepre-
sentations of managers, do not bestow as much care on affairs as they
should do. Managers and directors are mostly chosen from or by
those who have the greatest number of shares, and these are gene-
rally people of large resources, independent of the company, and
they cannot take the interest in it that many a man would who
pﬁr{n 8 has staked the whole of his capital and is far more com-
petent to manage.
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Foreman's Office,

Lot

433. Four sets of stocks, forty-two taps, and nine pairs of dies
for gas fitting, £06 10s,

434, A setof three stocks and eight pairs of dies, by Whitworth,
from }in. to 1}in., twenty-four taps, and six wrenches, £6 10s,

435, Screw plate, eight taps, and three ratchet braces, £1.

446. Eleven rimers and two drill braces, 18s,

437, Sixteen drills and one counter-sink, 5Hs. 6d.

438. Thirty-four chasing tools, £1.

439. Small hand vice and ten leather punches, 4s.

440, A patent spring gas-pipe spanner, 1ls,

441. Two patent screw spanners, 16s,

442, Two American sliding gauges, £1 11s.

443. Three sliding gauges and straight edge, 10s.

444, A 4ft. npirit%nvul, 13s.

445. Drill brace, painter's knife, two awls, and gimlet, Gs. Gd.

446, Lot of letter and punch stamps, 13s.

447. Brace, saw, pair u} callipers, and six saw blades, 18s,

448, Cotterill's patent climax detecter lock and two cupboard
keys, 10s,

449. Glass gauge, Gs.

450. Five sets of letterand figure punches, £1.

451, Sets of lin. letter and figure punches and rack, 14s.

452, Two dozens patent lubricators for shafting, °
453. Itto t%ittn t;ittu
454. Ditto ditto ditto
455. Ditto ditto ditto [ 78 6d. per doz.
456, Ihtto ditto ditto
457. Ditto ditto ditto |

458, One and a-half dozen small

459. Twelve small tin oil cans, } ds
460. T'welve ditto ;
461. Three 10ft. measuring staffs, and sundries, Gs,

£14?2. A Gauntlett's pyrometer, for measuring high temperature,
Hi

ditto 4s. 6d. per doz.

Fiztures.

464. Two deal panelled cupboards and six drawers, 10ft. 2in, by
2ft. Oin., as fitted in recess, £1 17s, 6d.

465 Deal drawing table, 10ft. by 2ft, 1lin., on trestles, (s,

466, Shelf and racks for stocks and dies, 1s, Gd,

Fitting Shop,

467. A vertical drilling machine, by J. 8. Hulse, Manchester,
with 12in. bed plate and 10in. face plate, on strong frame, with
overhead motion ; consisting of cone pulley, fast and loose pulleys,
and hanging brackets, £12. [This was a good small machine and
fetched a fair price, ]

468. Steel tools for ditto, 16 1b,, 14s.

4069. One Tin, back geared hand lathe, by Collier and Co.,
with 14in. face plate, rest and T, and the overhead driving gear ;
consisting of small c:lmnfpuller, fi:.at and loose pulleys, and dis-
engaging gear, £12. [A fair price. -

470. Tools to lathe, 131b., Us,

471. A 12in. slide and screw-cutting gap lathe, by Shepherd and
Co., Leeds ; with 22ft. bed, with guides for extending same to 24ft.
Gin., nineteen change wheels, compound slide rest, one 1Zin. and
one 'ﬁn. chuck plates, one 24in. chuck, two face plates, 40in. and
24in., a slide rest for cutting teeth of racks, and extra plate for
slide nlg 30in. by 20in. ; also the overhead motion, consisting of a
five-s cone pulley, two pairs of fast and loose pulleys, with
disengaging gear, hanging carringes, &c., complete, £140. [This
was & first class lathe, and sold for a fair auction price.]

472. Two carriages for lathe, 2 ewt. 10 1b., 10s.

473, Steel turning and boring tools, 1 ewt. 1 qr. ; and small steel
turning and boring tools, 20 1b., £1.

474, Two cramps, 7s, Gd.

475. Five large drivers, 10s.

476. Five smaller ditto, bs,

477, Fourteen large spanners, 1 ewt., £1 1s.

478. Twenty-six ditto, 48 1b., £1 11s,

o -
— —— e — -

- — T —— ———— e ma

479. Nine key wrenches, 6s.
480, Thirteen hand hammers, 18s.

481. Fifteen files, Js.
482, Twelve packing plates for lathe, 2 cwt. 2 qrs. 14 1b., 10s.
485, Bix planed face plates, 10in. by 113in. 16s.

484, Small emery- ing wheels, with spindle, pulley, cast-

iron frame, &e., complete, £1 10s.

485. Drilling eramp, 7s. 6d.

486. A very powerful drilling and boring machine, by Collier
and Co., with universal action, sliding table 2ft. 6in. by 1ft. 5lin.,
with double cone pulley, fast and loose pulleys, &c., complete ;
also an under foundation table, 5ft. 4in., by 3ft. lin., and a boring
bar, steady and block, £55. [A fair price.]

487. Steel boring tools and cutters, 3 qrs. 7 1b., 15s.

488. Three large bright steel boring bars, 28in. and #in. diameter,
4 cwt., 18s. per cwt.

489, Eight small ditto, various sizes, 2 cwt., 19s. per cwt.

490, Wrought iron oil cistern, 2ft. 10in. by 2ft., with wood
covar, £1 3s. '

401. A planed face plate, 30in. by 25in., 2 ewt., Ts.

492. Muris’ patent double grinding stone, with driving pulleys
and cistern, on strong stand, £4.

493, A Parnacott's patent emery-grinding wheel, 12in. diameter,
4in, on face, with screw spindle, iron carriages, cistern, brasses, &ec.,
complete, £3 10,

494, A very powerful hydraulic press, by Greenwood and Batley,
Leeds, with six loose tubes, £14.

495. A very powerful and valuable shaping machine, on 6ft.
planed bed, by Hulse, Manchester, with two sliding tables, 24in.
square each, with screw vice, pair of cramps for slitting screw
heads, &c., complete, with hack gearing come pulley; also the
overhead gear, with cone pulley, two pairs of fast and loose pulleys,
disengaging gear, brackets, carriages, &c., complete, £80. [A fair
auction price. |

490, Steel tools to ditto ditto, 161b., 5Hs. Gd.

497. A very powerful and costly roll-turning and engraving
machine, on very massive bed, calculated for turning and grooving
rolls of any required form, together with change wheels, and a
great variety of valuable fittings connected therewith ; also the
overhead gear, consisting of a pair of 30in. fast and loose pulleys,
two small pulleys, spindles, hanging brackets, brasses, &ec., £20.
[ Very cheap, almost new, and cost nearly £200. ]

408, Thirty large planed, bored, and keyed cams to the above
machine, 2s. 9d. per cwt.

499, Sixty-five smaller ditto and five chucks, about 37 ewt.,
28, Od. per cwt.,

500, Steel tools, for turning chilled rolls, 1ewt. 3 qrs. T1b. ,
£2 178, G,

H01. A very massive and powerful roll-turning lathe, by Walter
May and Co,, with 28in. centre, slide rest, on 12ft. planed bed,
sliding edge stocks, five-speed cone pulley, change wheels, chuck,
&e., also the overhead motion ; comprising a five-speed cone pulley,

air of J0in. fast and loose pulleys, with spindle, carriages, brasses,
wanging brackets, &e., complete, £65., [‘f')hin was also cheap, being
nearly new. ] '

H02, A eapital Thin. back geared screw-cutting lathe, on 9ft. bed,
with compound slide rest, ten change wheels, one chuck, and 12in.
face plate ; also the overhead gear, comprising a four-speed cone
pulley, two sets of fust and loose pulleys, disengaging gear, &ec.,
complete ; also boards for change wheels and table, £40, ﬁ‘hia was
cheap, it being n very good lathe, ]

503, Steel tools for lathe, 3 qrs. 101b,, £1 1s,

4. Twelve n}'mnnem, 2581b., £1.

505. An excellent planing machine, by Fox Brothers, Derby, with
table, 7ft. by 1ft. Yhn., on 9ft. Gin. on strong supports, with
fast and loose pulleys, complete ; also additional apparatus for
planing curved surfaces, cam, &c., £80. |[A fair price,lil

506. Twelve angle plates for planing machine, 3 ewt. R8s 6d

507, Eight packing blocks for ditto, 1ewt. 1 qgr. } B

508. Wrought iron eramps and washer plates (}m* ditto, 1 cwt.
3 qrs. Tlb,, 45, Gd.

o089, Wrought iron ditto, 1 ewt., 4s. 6d.

510, Five cutter holders and two cramps, 2 qrs., 8s.

511. Cramps, bolts, and nuts, 1 cwt. }

512. Steel planing tools, 104 Ib., 5}d. per Ib.

613. Sundry steel chisels, gauges, and punches, 421b., 3d. per b,

b14. Ditto ditto 381b., 3d. per b,

5156, Twenty-seven mandrils, 7 ewt. 3 qra., 5s. 6d. per cwt.

516. Four round cast iron gauges, 1 ewt., 13s.

517. A valuable file cutting machine, by Greenwood and Batley,
Leeds, with extra apparatus for cutting horse rasps; also a lot of
costly experimental apparatus, [Passed.

518, 2uft. of Jin, bright turned shafting, with three plummer
blocks and brasses, and one coupling, two strong hanging brackets,
one OHft. 3in. turned pulley, Bin. on face, one 4f:. ditto, 10in. on
face, one 15in. ditto, one 18in. ditto, and one 24ip. ditto, Sin.
on face, £9,

510, 22ft. of 2}in. bright turned shafting, two plummer blocks
and brasses, one hanging bracket, three 10in. pulleys, 94in. on face,
one 24in. ditto, Sin. on face, one 20in. ditto, Tin. on face, two 18in.
ditto, 12in. on face, one 1Zin, ditto, Yin. on face, and 48in. driving
pulley, £6,

520. 5ft. of 1jin. bright turned shafting, with two plummer
hﬁkﬂ Ed brasses, two hanging brackets, and three 1l6Gin.
pulleys, £1.

. ﬁﬂl{isl’air of 8in, single-flanged pulleys, with spindles, brackets,

ic., Us,

522, An excellent 12-horse power horizontal high-pressure steam
engine, with expanding valve, by Walter May and Co., with fly
when}, driving pulley, &c., complete, £00, [Cheap, it being nearly
new,

The rest of the lots up to 635 consisted principally of cast iron
pulleys., turned, bored, and keyed, which averaged about 8s. Gd.
per cwt., and fitters’ vices, which averaged 2d}. per lb,
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2 File Forge Shop.
0

636. A smiths’ oast iron double hearth, with bonnet, hearth
late, water bosh and ts'ﬂ!urﬂ- blast plate, &c., by the Northmoor
'uund.r]!_){]u., Oldham, £4,

637, Ditto ditto, £4.

639, The wrought iron ehimney to the above hearth, 11s,

(40. A smiths' uinfle hearth, by the Northmoor Foundry Co., with
chimney, &e., complete as before described, £4,

(41, Ditto ditto, £4,

642. File forge, anvil, swage block, tanging tool, and gauge, on
mﬂ:iﬂi.?ﬂ stone block, 10s.

643, Ditto ditto, 8s. Gd.
G44. Ditto ditto, 19s,
645, Ditto ditto, 17s.
G46. Ditto ditto, 9s,
647. Ditto ditto, 18s.

648. Box and vice block, 3s. Gd.

649. Two wood-boarded partitions enclosing shop from furnace
shop, £1 Is,

Furnace Shop.

650. A very powerful stamping machine, by Walter May and
Co., on very massive bed and standards, with 6ft. fly wheel, Glin.
on face ; a 3ft. driving wheel and pinion, and pair of fast and loose
gu.u]ie ;&‘-j:lf‘]t diameter, Hyin. on face, £20, [Very cheap, it having

651. Tools to r}iﬁhﬁ 2 qrs., ﬂa.hm ¢ 4

G52, A powe she machine, by F. Berry and Sons,
Yﬂl'k:ﬂh.i.l‘ﬂ? with 4ft. driving wheel ‘a.ml:!r Inion. £17

653, 3ft. Gin, fly wheel and pair of 18in. fast and loose
pulleys, 4in. on face.

[Cost £55, but there was a flaw in the casting.]

| 654, 22ft. of 3in. wrought iron turned shafting, with 7

two plummer blocks and brasses, twostrong carriages, with
wall plates, bolts and nuts, one coupling, and one driving
pulley, 3it. diameter and 94in. on face.

6ad. Gin. of 2hin. shafting, with two plummer blocks
and brasses, two earringes, wall plates, nuts and bolts, p £21
and pair of 18in. fast and loose pulleys, 4in. on face.

6566, 47ft. of ditto, with four plummer blocks and |
brasses, four wall brackets, wall than, bolts and nuts,
one coupling, one 12in. pulley, 8in. on face, and one 15in. l
ditto, 14in. on fage. J

657. Smiths' hearth, with bonnet and chimney, blast pipe to
floor and water bosh, £1.

658. Strong anvil, 3 ewt. 25 1b., £2 2s,

6560, Grindstone, with strong framme, and trough, 7s.

660, Nine :huve[n, 1s. 6Gd. each.

661. Lot of buckets, &c., Os. Gd,

(62, Stone block, 1s.

G63. A double annealing furnace, 10it. by 4ft. 6in., and 6ft.
high, with strong cast iron plates, fire-doors and bars, tie rods,
damper plates, and fire-brick lining, £12,

664, One single annealing furnace, 6ft. by Hft. Gin., and Gft. 3in.
high, with cast-iron plates and {buckstaves, tie rods, fire-doors,
and grates, fire-brick hining, brick casing, and chimney, £5. _

GG4, Lot of boiler and furnace tools, 1 cwt, bs, 6d. =3

Rolling Mill.

667. A pair of 1ft. 9in. rolls, T}in. diameter, for rolling 18in.
files, with their massive frames, coupling box, pinions, table, &e.,
as fixed on cast iron sills ; also a pair of driving wheels, 10ft. and
3ft. diameter, 8in. on face, and 34in, pitch on 7in. shaft, two massive
carringes, plummer blocks and brasses, £35. [Very cheap, almost
given awny it being nearly new.,

(i68., Two turned driving pulleys, one 1ft. Gin. diam., and 1Zin.
on face, and one 4ft. 10in. ditto, 10in, on face,£1.

G669, Two pairs of 20in. rolls and frames, as before described, for
rolling 15in. and 16in. files, with pinions, driving wheels, and
couplings ; also the pair of main driving wheels, 7ft. and 6ft. (iim:n.,
8in, on face, 3)in, pitch on Tin. shaft massive carriages and brasses ;
£42, [Very chmp.g

G70. Two pairs of 20in. rolls and frames, as before described, for
straightening and rolling Yin, and 10in. files, with their tables,

inions, driving wheels, and coupling ; also pair of driving wheels,
};It;t. m}d 6ft. diameter, 8in on face, and 3in. pitch, £38. |[Very
cheap.

671. Pair of 20in. breaking down rolls, with their frames, pinions,
and coupling, as before described ; also pair of driving wheels, Tit.
and 6ft. diameter, 8in. on face, 3in. pitch, £27. [Very cheap.

5 671", The whole of the H}in, shafting driving the ro ] A
Lo,

672. A very powerful and costly tanging, shearing, and straighten-
ing machine, on massive 8ft. Zin. Rlﬂ.ned bed, on strong stan
with apparatus complete, worked by an eccentric shaft ; also the
54in. main driving shaft, 5}in, diameter, 7it. Gin, long, £16 [Cheap.]

G673, Ditto ditto ditto :

(74, Ditto ditto ditto }Elﬂ each, [Cheap.]

o, Ditto ditto ditto

G676. The bHin. main shaft driving the above Y
machines, 13ft. 3in. long, with three plummers
blocks and brasses, on t massive 1AZO8,
with holding-down pins, &e., and 5ft. wheel, Gi

on face,

677. Three driving wheels, two 4ft. Gin. dia-
meter, Gin, on face, and 24in. pitch, and one 1ft.
Jin. ditto, 2§in. pitch.

G78. Pair of mitre wheels, 4ft. 2in. diameter,
Oin. on face, and 2Zin. piteh.

679, Pair of ditto ditto

G680, Pair of ditto, one Jft, Gin., Gin, on face,
and 24in. pitch, and one 2ft. Gin. ditto, 6in. on
face, and Zjin. pitch.

6581, A Ddin, driving shaft, 14ft. long, with
two plummer blocks and brasses, two carriages,
holding-down pins, and couplings. g

About 60 tons of rolls to the above were sold for 6s. per owt.
fhatlfﬂ.ll:.lg else of importance was sold this day with the exception of

e following.

T6l. A \l'.:ﬁm‘ble grinding apparatus, consisting of an emery and
cast iron grinding wheel, 10ft. diameter, 12in. on face, with wrought
iron bonnet, on 12ft. shaft, 6in. diameter, with plurnmer plocks and
brasses, pair of 4ft, fast and loose pulleys, 8in. on face, and dis-
engaging gear ; one 2lin. pulley, Hlin. on face ; one 24in. fla
pulley, with brake and screw arrangement at end ; the whole on
very massive cast iron sills, with holding-down pins, &e., also the
grinding tables, with their shafting, pulleys, carriages, plummer
blocks, brasses, &c., as fixed, £42. |This machinery, as before
stated, cost nearly £3000. It is far too costly for the purpose
intended, and, although new, was bought to break up.

762, Ditto ditto ditto, £50. [The things sold on Friday were
chietly office fixtures, &e., and fetched a fair anction price.

764, Ditto ditto ditto, £45. [On the last day of sale, Monday,
were sold about 5000 dozens of files, which went rather :ﬁup.]

—

APPLICATION OF LEICHTENBERG'S EXPERIMENT TO THE MINERA-
LOGICAL ANALYsIS oF Rocks.— M. S. Meunier proposes to make
use of the well-known experiment of Leichtenberg’s electric figures
to separate from each other the divers minerzlogical constituents
of some kinds of rock. We briefly remind our readers that the
experiment alluded to consists in charging with Elaetriai:s a cake
of resin or sealing by means of a previously-ch Leyden
jar; it is thus possible to charge certain portions of the cake with
positive, others with tive electricity. In order to exhibit this
to sight it is usual to blow, by means of a small pair of bellows, on
to the cake of the resin, a mixture of very tinely powdered red lead
andl sulphur; the friction, on leaving the nozzle, causes the
powders to become electrified, and the sulphur being negatively
electric is attracted by the curved figures positively electric on the
cake, while the red lead follows the opposite course. M. Meunier
has tried thus to separate sulphur bearing trachite into its mineral
constituents, and succeeded perfectly in getting the sulphide and
feldspar from each other; he states that he has equally well suc-
ceeded with rocks made up of two different iﬂinatal.—&m.

Tue PArext Laws. —TEE following letter has been addressed to
the Editor of the Liverpool Daily Courier:—** Sir,— Y ou have trans-
ferred to your columns, and so have given currency to a question put
to me by the editor of Tug ENGINEER in his last number.—* [E\u
Mr. Macfie,” he asks, after telling the reader that Mr. Bessemer en-
joyed enormous royalties for a series of years, ‘seriously believe
that the steel-masters of great Britain paid Mr. Bessemer a single
farthing more for his invention than it was worth? My i
reply is, Look at the Mersey Steel and Iron Company’s (Limited

ure in shutting up the steel department of their worgs (with
published approval of trade periodicals), until these royalties cease
to be due.” Surely this is evidence that the royalties exacted are,
in this company's experience or_belief, higher than the use of the
invention is worth. But a far more important consideration
remains behind, one generally by inventors' so-called friends left
out of sight, viz., the effect on British and Irish national interests,
What a patent brings in to its possessor and his licensees is one
thing, wEut its effect on commerce and manufacture another and
very different thing. To illustrate : I ask if the loss of orders to
the extent of 5100 tons of steel rails, mentioned in the last
monger, is not attributable to these royalties, That periodic
which ought to know the facts, sa tha-% ‘ English railmaker
formerly supplied the great part of the steel rails required for the
United States railways,’ and that this country has lately lost
orders likewise for ‘considerable quantities to other companies,
—1I am, sir, your faithful servant, R. A, MACFIE,”

. Hall, 9th September, 1869.”

"Ell-[ﬂhnp.]

oo
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THE IRON AND STEEL INSTITUTE.

THE Iron and Steel Institute will hold a meeting on September
22nd and 23rd, 1869 at Middlesborongh. The proceedings
will prove exceedingly interesting, to judge from the following
programme of arrangements, with which we have been favoured
by the secretary, Mr. J. Jones.

The Royal Exchange (nesr the railway station) will be made
available for members from Tuesday to Friday, as a general
reception-room, post-office, telegraph office, &e. In the same
hall arrangements have been made for the exhibition of models,

specimens, and other objects of interest to the iron
and steel trades. The quarterly meeting of the North of England
iron and allied trades has been fixed for Tuesday, 21st September,
to suit the convenience of gentlemen attemding the rmritute
meeting, It will be held in the Royal Exchange from eleven to
one o'clock on that day. As regards lodgings, accommodation for
visitors can be obtained at Saltburn-by-the-Sea, at Redcar, also by
the sea, or at the hotels in Middlesborough. Members can secure
lodfmga through the secretary, previous to the time of meeting,
and are requested to make early application. A list will also be
kept in the reception-room, and may be there consulted. On
Wednesday morning a general meeting will be held in the Odd
Fellows' Hall, near the railway station, commencing at ten o'clock,
and lasting about two hours and a-half. The election of members
will first take place, after which several of the papers mentioned
below will be read and discussed. On Thursday morning a general
meeting will be held, at the same time and place, for the reading
a1d discussion of the remainder of the papers, or such of them as
can be taken during the time nlluﬂe-cr or the meeting. Each
member can obtain two visitors' tickets on application to the secre-

These will admit to the meectings and excursions. The
various railway companies have declined to grant any special
arrangements, Members from a distance are therefore advised to
obtain tourists’ tickets to Saltburn, which will be available for a
month from the day of issue. Itisproposed to read the following

‘On the Development of Heat and its Appropriation in Blast
Furnaces of Different Dimensions,” by Mr, ';ma.-: Lowthian Bell,
Newcastle, Vice-President,

“On Siemens' Regenerative Furnace, and its a.pPlicatinn to Re-
heating Furnaces connected with Rolling Mills,” by Mr. Josiah
T. Smith, Barrow-in-Furness, Vice-President.

“*On the Manufacture of Rails,” by Mr, Edward Williams, Mid-
dlesboronugh, Member of Couneil.

“On Iron as a Material for Shipbuilding, and its consequent
influence on the Armament and Commerce of Nations,” by Mr.
C. M. Palmer, Newcastle,

*“On the Slemens-Martien Process of Manufacturing Steel,” by
Mr. R. Howson, Middlesborough.

*“* Description of a Hot-blast Fire-brick Stove,” by Mr. T.
Whitwell, Stockton.

*“On the Production and Application of Combustible Gases
under Pressure,” by Mr. G. H. Benson, Staleyhridge.

“On a New Process of Refining Iron,” by My, J. Palmer Budd,
Ystalyfera.

After the m urning sitting on Wednesday, the remainder of the
day will be available for visiting the iron and other works in the
neighbourhood of Middlesbrough and Stockton. The following is
a list of the works that will be open to visitors on presenting their
cards of membership.

Middlesborough : Tees Side Iron and Tees Engine Works
(Hopkins, Gilkes, and Company, Limited), blast furnaces, rollin
mills, engine and bridge building works, foundries; Middlesboroug
Ironworks (Bolckow, Vaughan, and Company, Limited), blast
furnaces, rolling mills, foundries ; Cleveland Bolt and Nut Works
Cleveland Bolt and Nut Company); Cleveland Ship Yard (Back-

ouse and Dixon), iron shipbuilding ; Tees Ironworks (Gilkes,
Wilson, Pease, and Company), blast furnaces ; Ormesby Foundry
(Cochrane, Grove, and Enmpmﬂ, foundries and engine works ;
Ormesby Ironworks ((E'uuhrnua and Company), blast furnaces ;
Normanby Ironworks (Jones, Dunning, and Company), blast fur-
naces ; Cargo Fleet (Swan, Coates, and Company), blast furnaces ;
Linthorpe Ironworks (Lloyd and Company), blast furnaces ;
Acklam Ironworks (Stevenson, Jacques, and Company), blast
furnaces; Newport Ironworks (B. Samuelson and ﬂompn.nyi, blast
furnaces ; Clarence Ironworks (Bell Brothers), blast furnaces,
—C'ross river fi{a{lﬂry

Stockton : il Mill (Stockton Rail Mill Company), rolling
mills; Malleable Ironworks (Stockton Malleable Iron Company),
rolling mills ; Thornaby Ironworks (W, Whitwell and Company),
blast furnaces and rolli mills ; Teeesdale Ironworks (Head,
Wrightson, and Compan ?, engine works and foundries ; North
Yorkshire Ironworks (North Yorkshire Iron Company), rolling

After the conclusion of the general meeting on Thursday it is
E?M to visit the mines and ironworks at Eston and the neigh-

urhood. The following will be available, but detailed pro-

es will be issued at the time of meeting, and will be found
n the reception room.

Eston : Southbank Ironworks (Southbank Iron Company),
blast furnaces ; Clay Lane Ironworks (Clay Lane Iron Company)
blast furnaces; Cleveland Ironworks (Bolckow, Vaughan, and

Company), blast furnaces ; Eston Mines (Bolckow, Vaughan, and
Gnmpnng]. by private railway from Eston Junction ; Normanby
Mines (Bell Brothers), by railway from Cargo Fleet; Upleatham

Mines (J. and J,. W. Pease), by rail to Marske.

At six o'clock on Thursday, 23rd inst., the North of England
Iron Trade will entertain the members at dinner, at the Zetland
Hotel, Saltburn (morning dress), and after the dinner a special
train will be provided to convey visitors back to Middlesborough,
Stockton, &¢. Tickets will be addressed 1o all members who have
intimated their intention of being present ; other members are
uested to apply to the secretary. A limited number of tickets

be sold to non-members, price 21s, Early application should
be made to the secretary.

On Friday the works at Darlington, Consett, Ferry Hill, Hartle-

1, Grosmont, &e., will be available for the members to visit,
m following is a list :—Darlington Ironworks (Darlington Iron
Com &}:;nmlling mills ; Shildon Works, Darlington (Shildon
Wor ¥), locomotive engine works ; Skerne Ironworks,
Darlington (Pease, Hutchinson and Company), rolling mills ; Rise
Carr Ironworks, Datlington (Fry, Ianson, and ﬂﬁmpnnjg, rolling
mills ; Darlington Forge (Darlington Forge Company) ; Grosmont
Ironworks, Whitby (C. and T. Bagnall), blast furnaces ; Glaisdale
Ironworks ﬂlﬂ.mi' ale Iron Company), blast furnaces; Consett

Consett Iron Gumﬁ:’mﬂf blast furnaces and rolling

Ironworks
mills ; Ferry Hill Ironworks (Rosedale and Fe Hill Iron Com-
pany), blast furnaces ; West Hartlepool Ironworks (T. Richardson
and Sons), rolling mills, engine works, and foundries.
Members wishing to visit any of the above works on Friday,
d.wﬂl have to give in their names in the reception-room on Thurs-
¥y.

THE St. LEGER, 1869.—Time as taken by ‘‘Benson’s Chrono-
ph :—Start, 3h. 49min. 30sec.; arrival, 3h, 52min. 51}sec.
tion of race, 3min. 21} sec, Won by Pero Gomez. Duration

of race, 1868, 3min. 194sec.
CHICAGO }::!['Il?u HﬂRTH-WEETEHHd RatLwaY.— (From our Cor-
respondent. is company provides its shareholders with a
dividend for the year enﬁ h&]r 31, 1868, at the rate of 10 per
cent. per annum. The to lanﬁ.lh of the lines owned and leased
the company is 1156 miles. e length of the different divi-
ns is as follows :—Wisconsin division, 3144 miles; Gallena
division, 261 miles; Iowa division, 354 miles; Madison division,
ﬂa miles; Peninsula division, 73§ miles; Milwankee division, 85

THE PATENT JOURNAL.
Condensed from the Journal of the Commissioners of Patents,

Grantsand Dates of Provisional Protection for Six Months

2240. Henry Pivkuvs, Camden-road, Camden Town, London, ** Improve-
ments in furnaces and other heating apparatus, and in the methods of
applying and using therewith certain elements of combustion, and in
the combinations therewith of the processes with materials to be used
in the manufactures of metals and other things and uses, und in the
mechanical constructions n therefor, "

2448, Joun GarLemore Dare and Evwarp Miuser, Warrington, Lan-
fuhiru, ““An improved method of producing white pigments from
m‘il

2445, Hexnt ApmrieNy Bosweviipg, Sackville-street, Piceadilly, London,
“ Improvements in the process of charging and ng fuel in
retorts or other distilling apparatus.” — A communication from
Henry Ludovie, Boulevurt Richard-Lenoir, Paris.

2447. Samver Harvey, Dale-road, Haverstock-hill, London, ** Improve-
ments in apparatus for indicating sigmals between passengera and
guards in railway trains.”

2440. Jonun Lawsony and Epwarp GeErrarp Fisron, Leeds, Yorkshire,
“ Improvements in spinning flax, hemp, jute, and tow, and in ma-
chinery employed for these purposes."—16th Auguast, 1869,

2451. Ropent Harvey Cuansiey, Beaconsfield, Buckinghamshire, “ A
new or im%‘mvad carri for locomotion by manual labour "

2456, Jomx Wirriams, Wigginton Rectory, Oxon, "' lmprovements in
maps and in scientific and educational diagrams to facilitate references
and ascertain distances,”

2457. Ronenrr Fraxcis Fainug, Victorin-chambers, Westminster, “ Im-
provements in locomotive engines and carriages, and in the mode of
coupling the same together.”

2459, WiLriaM Ropert Lake, Southampton-buildings, London, *Im-

rovements in penholders.”—A communication from Louis Dezarnaud,
ris. —17th August, 18069,

2461, Jouxy Cueckerts, Raglan-street, Wolverhampton, Staffordshire,
““ An improved window blind.”

2467, Tnomas ParkinsoN, Liverpool, " Improvements in or connected
with doors for regulating the admission of air to furnaces.”

2473. Josern Mircmecr, Sheffield, ** lmprovements in machinery for
forging, stamping, tilting, swaging, hammering, or planishing metals.”
—18th August, 1869,

2476. Jonx Jasez Epwin MavaLL, Brighton, SBussex, “ Improvements in
obtainiag motive power, and in the machinery or apparatus employed
therein, parts of which improvements are applicable to the forcing and
exhausting of air.”

2477. WiLniam Camrpiox, Nottingham, * Improvements in sewing ma-
chines.”

2478. Arcnisarp Girennisr, Glasgow, Lanarkshire, N.B., ' Improve-
ments in slide valves.™
79, Hexm Nicoras Movow and Jacques Eveexe Lemercier, Rue Bt.
Appoline, Paris, * Improvements in machinery for the manufacture of
coverings for the feet, together with apparatus and instruments con-
nected therewith.”

2481. Jonx Brakey, Leeds, Yorkshire, * Improved means and apparatus
for utilising waste leather, or the small pieces of leather resulting
from the cutting out of the several parts for boots and shoes,”

2482. Freperick Brapy, Fitzroy Works, Euston-road, London, *“Im-
provements in the means and apgmmtxm for the manufacture of caustic
wmmonia and ammoniacal salts.’

1450. Hexnv Rosinson, Skipton, Yorkshire, * Improvements in the con-
struction of kilns for burning limestone, chalk, cement, or for calcining
ores."'—12th May, 1809,

1911. Witriam Ropert Lake, Southampton-buildings, London, ““An
im{il‘ﬂ?ﬂﬂ combustible compound.”—A communication from Joseph
FPhilipps, Louis Kiesling, and Ferdinand Kohlstadt, jun., Cologne,
Germany. —22nd June, 1860,

2313. PavL Rarsey Hopor, Adam-street, Adelphi, 8t. Martin's-in-the-
Ficlds, London, * Certain improvements in the manufacture of
luminous and heating gas fromm hydrocarbonaceous fluids, and in the
methods of using and applying such gas for illuminating and heating
pu S —2nd August, 1869,

2358. Geonoe CHARLES Ramsey, Aldermanbury, London, *' Improvements
in the construction of faney circular boxes. " —4th Auguat, 1869,

2367, Epwarp WiLLiam Hawes, Balmoral Lodge, Clontarf, Dublin,
Ireland, * Improvements in the construction of buoys and other float-
ing sea-marks."—7th August, 1869

2305. BamueL JosErH Woonnouse, Holbeck, Leeds, Yorkshire, * Improved
apparatus for purifying and regulating the supply of gus to burners,
and also for an improved standard tap."—10tA August, 1560,

2423. IsmakL Epwarp Woorr, New Bond-street, London, * Improvements
in casters for furniture and other like articles.”- -A communication
from John Louis Woolf, 8t. Louis, Missouri, U, 8. —13th Auguat, 1869,

2433. Tueornivus Coap, Truro, Cormwall, '* Improvements in the con-
struction of sewing machines." —14th August, 1869,

2463. Josern Prato and Fraxcis Poracco, Great Winchester-street,
London, * Improvements in charcoal filters for purl.f}rlng water or
other liquids, likewise in the mode of applying the same.”— |8th August,
1568,

2483, Wirriam Joxes, Guide Bridge, Lancashire, *Improvements in or
applicable to sewing machines."—19th Auguast, 1869,

25111. ]:: acop  FrexaLEy, Dublin, Ireland, *‘‘An improved tell-tale
clock."”

2618. Jony WirLiams, South Castle-street, Liverpool, ** An improved
junction of barrel and action for breech-loading fire-arms and sporting

guns, with self-acting exploded cartridge extractor.”
2517, THOMAS Briaas, anchester, ‘' Improvements applicable to
machinery for spinning and doubling cotton and other fibrous

muterials,”

2519, James VALTERS, Great Dunmow, Essex, ** An improved agent for

{i;ing and clarifying ale and other fermented liquors. " —24th Auguast,
L

2522. Ropert Mavsarp, Whittlesford, Cambridgeshire, ‘‘ An improve-
ment in portable chaff-cutting machines.”

2523, CoLiy Mackay and Tromas Kexwepy WHEeELER, jun., Belfast,
Antrim, Ireland, ** Improvements in ouga for wefting and warping pur-
poses, and in machinery for making and in shuttles for cnnhm:lug the
same."

2524, Tromas SHARESPEAR and GEORGE ILLsToN, Birmingham, ** Improve-
ments in sewing machines.”

2627. Tmomas CoLev, Bower Farm, Maidstone, Kent, * Improved means

or nﬁplinnm to be employed in the cultivation of hops.”

2520. Horack Carr, Concord, Merimac, New Hampshire, U.8., “An
improved mode of and machinery for obtaining and applying motive

wer, more Hpﬂhlly designed for the transmission u? the same to
ong distances.’

2630. GuUsTAVE ZoEH and ALEXANDRE LeEuMmany, Havre, Seine Inferieure
France, “A novel process of manufacturing yeast or artificial
ferment.”

2582. WirLiam Browy, St. Mary-street, Portsmouth, Southampton, * Im-
provements in the mode of constructing and disposing ships’ cabins to
prevent ses-sickness, the said improvements being also applicable to
gun carriages on board ship."—26th August, 1860,

2583. CuarLes DextoNy Aper, Southampton-buildings, Chancery-lane,
London, ** Improvements in the means and apparatus for separating or
dividing the carded fleece into slivers in ng machines for all kinds
of filaments."—A communication from Jean Baptiste Marée-Gist and
Louis Julien Varlet-Marée, Remilly sur Meuse, France.

2535. Bristow HuxT, Berle-street, Lincoln's-inn, London, * Improvements
in steam condensers, and in supplying steam generators with water.”—
A communication from Jean Francois Cail, Paris.

2586. Hexny Yartes, Rue Lafayette, St. Pierre lea Calais, France, ** Im-
provements in the manufacture of lace on bobbin net or twist lace
machinery."—20th August, 1869,

2538, Epwarp ALrREp Cowper, Great George-street, Westminster, ** Im-
provements in treating cast iron for the production of wrought iron
and steel therefrom, and in upparatus employed for that purpose.”

2540, Joux MARTIN STANLEY, Bheffield, * Improvements iu the manufac-
ture of iron and steel, and in furnaces and converting crucibles used in
connection therewith.”

2541. ﬂm;u': Vivier, Sekforde-street, Clerkenwell, London, * Improve-
ments in means or npparntuu for measuring and indicating th
travelled by vehicles.’ ’ O RN

2642. Francis Josern Drecusier, Cockspur-street, Westminster, * Im-
provements in stoves and grates or apparatus for cooking, heating, and
other stove or grate uses, with rotary motion ments and with
nﬂfllnnm for rendering the same useful for fumigating, refrigerating,
sifting, winnowing, churning, cutting, and other purposes where mlxﬁl
ro motion mrangements may be capable of being used.”

2548, ln,ukt:u cEﬂnwuin m{ﬂxm:,l ellin#’t,onantmut, Strand, London, “A
novel cous on o way sleeper."—A communication from Camille
Bernard, Paris. e

2544. Brusrow Houwr, Berle-street, Lincoln's-inn, London, ** Improve-
ments in machinery o1 apparatus for hulling, cleansing, and pnlﬂl?iug
or g coffee, rice, and other berries or M—A communication
from James Fowle Baldwin Marshall and Augustus Jones, Boston, Mas-

sachusetts, U.S.
Eﬁldli.m J n:Il TE?L‘EEHHI&I?;IE Pmﬂﬂuuna. Small Heath, near Birming-
, ' lmprovemen ar ons to springs f ttresses, sof
chairs, and other articles of furniture " 3 g i
2547. WiLLiaM Rosert LakEe, Southampton-buildings, London, “ An

fmproved method of and apparatus for rendering and refining lard,

tallow, and other fatty and oleaginous matter."—A communication
from Charles James Everett, Highwood Park, New Jersey, U.8
et o wasing e dnd olhir it ek s ane B (0 B,
ooms for wea e an er fabrics, in yarns for pile fa
and in sizing them." e .

2660. RicHARD CHRISTOPRER Rarier, Westminster-chambers, London,
“ Improvements in railway water cranea.”

25561. Joun Rircmie, Stonefield-streot, Barnsbury, London, * lmprove-
ments in the construction of tents and sunshades or weather protectors
suitable for carriages and other vehicles. "—27th August, 1869,

2562. CuarLes Durr, Russell-street, Bermondsey, Surrey, * Improve-
ments in the manufacture of Bpnpar ulp and paper.”

2558, Tuomas SBcuoeNperGER Brair, Pittsbu ennsylvania, U.8., and
Francis EvLErsuavsen, Southampton-buil fngn, ancery-lane, Lon-
don, ** Improvements in treating conglomerates of cast iron and other
substances."”

2664, James BurrerworRTH and JosepH AmwsworTH, Bury, Lancashire,

““ Improvements in manglinﬁ and squeezing machines.”

25656. Joay HorpswortH, Kingston-upon-Hull, " Improvements in
npparn::&l: for loading or discharging grain, coals, ballast, or other
materials.”

25567, RoperT Hiur Herriorr, Skegby, Nottinghamshire, Cmances
Promee, Mansfield, Nottinghamshire, and WiLLiamM ALVEY PLuMmae,
Sutton, Ashfield, l‘-f'ntth'lghnmnhim, ““Improvements in communicating
between passengers and the guard and driver of railway trains, and in
the machinery or apparatus employed therein.”

2658. Joux Browws, Padiham cashire, **Improved means of and
:rpﬂmm for facilitating the exercise or riding of bicycles or velo-

s, (L]

26560, CHARLES SaMver Warker Muimr, Kilmarmock, Ayrshire, N.B.,
“Improvements in safety upparntus for steam bollers, in apparatus to
rovide for and regulate the admission of air to steam boiler and other
urnaces, and in apparatus to provide for the escape of water from
steam pipes.”

2560, Ricearp CArpweLL Romixsox, Avenham-terrace, Preston, Lanca-
shire, '* An improved construction of stove or fire-grate.”

2561. Jory Loaper, Upper Clifton-street, Worship-square, London,
" Improvements in rotary engines and pumps.”

2562. Ropert PriestLEY, London-wall, London, ‘‘Improvements in
fastenings for gloves, " —28th August, 1869,

2503, Louis Gorowseno, Love-lane, London, ** Improvements in watches,
toy watches, personal ornaments, purses, pocket-books, walking-sticks,
nnd certain other portable articles.”

2504, RopErt Jexkvirn WestLey, Camden-road, Camden Town, London,
* Improved methods of constructing, converting, and using billiard
and other tables.”

2660. Toomas Carrery, Strand, London, ** An improved method of treat-
ing wood for the production of paper pulp.”

2567. WirLiam Freperick WiLLiams, road-street, Golden-sguare,
Im?1un. “Improvements in boxes for holding jewellery and other
articles.”

2668, WiLLiam WinTeR, Leeds, Yorkshire, *“ An improved metallie driving
belt or band, and the means of manufacturing same, also the np{:llmv
tion thereof and other metallic belts for driving sewing machines.”

25669. WiLLiaM Epwarp Newtown, Chancery-lane, London, * Improved
machinery for manufacturing nails, brads, and other analogous
articles.”"—A communication from Edwin Lewis Brundage, Middletown,
New York, U.8,

2670. Hexry Epwarp NEwtoN, Chancery-lane, London, * Improvements
in furnaces.”—A communication from George Graeme Clarkson and
James Lewis Palge, Rochester, New York, U.S.

2571. CuarLes RoBeRT Stookk, Teignmouth, Devonshire, ** Improve-
ments in safet es for mine shafts, which {mprovements are also
o plimhllﬂ‘ﬂ ﬁ:}u lifts for warehouses, hotels, and for other places.”—3uth

ugust, 1869,

2572. FrRepEricK WiLLiam Porrer, Barbican, London, ** A new or im-
proved construction of wire-work, applicable for sieves, screens, and
visrlous other articles in which wire-work is used.”

2574. Avrrep Pierire TroNcmoN, Rue St. Appoline, Paris, “ Improve-
ments in the construction of elastic seats.”

2575, ALExaNDER McNELg, John-street, Pentonville, London, ** Improve-
ments in brakes for retarding the of wheeled carriages.”

2676, WiLLiam Grover, Prestwich, cashire, ** Improvements in looms
for weaving."

2577. WiLLiam Epwanp Newrox, Chancery-lane, London, ** Improvements
in washing machines."—A communication from John Jackson Grant,
Phﬂadﬂlphi.% Pennsylvania, U.8,

2578. Tromas Cores, Fort-place, Bandy-hill, Woolwich, Kent, * Improve-
ments in the construction of the run wheels of carriages and
other vehicles mounted on wheels, and wheels and riggers used in
machinery.”

25670. Taomas WarprLaw, Toughmill, Dunfermline, N.B., ** Improvements
in reaping machines,"—31st August, 18069,

2685, GeoroE Hexry Nussey and WinLiam Brapsuaw Leacamax, Leeds,
Yorkshire, * Improvements in nuur.:h.hmr??r or apparatus for pressing
woollen and other woven or felted fabries."—1st September, 1869,

2601, RoBerTt Prrcainy, Trafalgar-square, London, ‘A new or L
rest for supporting the arms, feet, or body of a person, or books and
other s objects.”

2503. Perer McGovan, Halifax, Yorkshire, * Improvements in sash
frames and sashes, cularly applicable to the windows of railway
and other carriages.”—2nd September, 1869.

2505. BEpwin Daxien Tesmere, Circus-place, Finsbury-circus, * Improve-
mtgnta int'thn construction of telegraph rallway sigmal, scaffold, and
other posts."”

2599. Henny BRIDOEWATER, Watford, Hertfordshire, ** Improvements in
rallway chairs, and in the means of securing bridge and flanged rails to
their sleepers.”

2601. Avexaxper Oco, Kynaston-street, Oakley-street, Lambeth, Surrey,
" Improvements in printing machines.”

2003. Georae HENLEY, Essex-street, lslington, London, ** Improvements
in dial or needle and alphabetical telegraphs and relays.” — 8rd
September, 1869,

Invention Protected for Six Months on the Deposit of
Complete Specification.

2607, Tnomas SLaTeEr, Euston-road, St. Pancras, London, * Improve
ments in the construction of clectro-magnetic machines as motors, and
in the construction and mode of exciting batteries, and in the appli-

cation of such motors und batteries to various useful purposes.’—drd

September, 1860,

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

2374. Bexsasmin Bavuss, Pontnewydd, near Newport, Monmouthshire,
* Iron.”"—15th September, 1806,

2375, CuarLes CunNinoHnaM CoNsor, Spamount Mills, Castlederg,

e, Ireland, ** Flax, tow, hemp, &c."—15th September, 1866

2388, Georce Tomvuinson Bouvsrikrp, Loughborough Park, Brixton,
Surrey, * Bteam jets, " —1Ttk September, 1866,

2430. AvrrEp ViNcENT NEwton, Chancery-lane, London, ‘‘ An finproved
construction of weight."—21st Septeinber 1566,

Patents on which the Stamp Duty of £100 has been Palid.

2509, TuoMas Morivevx, John Dalton-street, Manchester, ** Pianoforte
nctions."—11th September, 1862,

2614. Joux RopeErT JomssoN, Stanbrooke Cottage, Hammersmith,
Middlesex, and JouN Starves ArkissoN, Red Lion-square, London,
" Printing t J'—12th September, 1802,

2481. Wirriam Hinst, Halifax, Yorkshire, ‘“ Paper or linen spool tubes.”
—Oth September, 1862,

2500, WesTLey Ricnamrps, Birmingham, * Fire-arms and cartridges.”—
11th September, 1802,

Eﬁfghﬂﬂmnﬂz Bepsox, Manchester, * Rolling wire, &c."—12th Septeinber,

Notices of Intention to Proceed with Patents.

1344. WiLLiam Burxer Rosixs, Bouth Molton-street, London, ** lmprove-
ments in hand pumps or syringes, and in other pumps suitable to be
used for watering flowers and for other similar p o

1346. Joxas Priestiey Baim, Halifax, Yorkshire, und RoBERT NEWTON,
Providence Mill, near Keighley, Yorkshire, “ Improvements in worsted
spinning frames " —1st May, 1860,

1353. Pathick Barny, Lombard-street, London, *‘ An improved mode of
and means for delivering sheets of paper to the feeding apparatus of a
printing machine.”

1356, Samver Horatio Hobaes, Bristol, Gloucestershire, ‘* Improvements
in ;hnh construction of apparatus for the manufacture of heels for boots
and shoes."

1357, James Bram Nmumo North Bank-street, Edinburgh, Midlothian,
I?B-- '“An improved lever compensation door and gate spring or
closor,

1360. Davip Prrcairy Wriont and CepHas BuTLER, Binnin%hnm, “Cer-
tain improvements in lamps for burning paraffin and other hydroearbon
olls."— 8rd May, 1569,

1364. CHarLEs Tornas, Coleman-street, Bunhill-row, London, ** Improve-
ments in machines for min meat, tables, and other
substances requiring to be minutely divided.”

1366. Tromas kno¥r, Bridge Lanes, Hebden Bridge, Yorkshire,
" Improved means and method of window sashes, "

1386, James Epwin Pmirires, Grantham, colnshire, ** Improvemonts
in sewing machines and in tables for the same, parts of which improve-
ments are applicable to other machinery.”—bth May, 1800,
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2250. Trmoruy Winter, Wiveliscombe, Som “ Improvements in
for combing reeds.”—26th July, 1560
2333. Ferpinaxp Cownstaxt CoLNey, Bou[:urt Bonne-Nouvelle, Paris,

'l'alﬁf;pmwd mechanism for the propulsion of vehicles."—4th Auguat,

2425, James Lewis, Fenwick-street, Liverpool, ** Improvements in ex-
t}ﬂﬂiﬁng ;ﬂﬂn &rum ;anm "—ﬁ& communication ﬁ Thomas 8
' an ames u —13t
“‘-‘lﬂ : A Iﬂuﬁﬂ. . ouglay, jun., Quebee, Canada.—13
d. JOHN GALLEMMORE DALk and Epwanp MiLner, Warrington, Lanca-
shire, *“ An improved method of producing whltlnlﬁigmunh from lead."
—10th August, 18069,

2457. Ropent Frawcis Fammvie, Victorla-chambers, Westminster, *‘Im-
provements in locomotive engines and carriages, and in the mode of
coupling the same together."—17tA Auguat, 1809,

2650, WiLLiam Romert Lake, Southampton-build , London, *Im-

rovements in screw prupailurl."--a. communication from Frederick

ittram, San Francisco, California, U.S.—10th Auguat, 1869,

2490. WiLLiam Bynxg, Belfast, Ireland, * Improvements in the procesa
l':'f tlimtl.’ﬂli;‘négEI aleobolic liquors, and in apparatus for that purpose. " —20tA
uguat, A

2507, Tnomas Wmirenean, Holbeek, Leeds, Yorkshire, ** An lm']:rovﬁl
shackle and roller end for hardening machines for felting."—28)d
August, 1809,

2027, Tuomas Corey, Bower Farm, Maidstone, Kent, * Improved means
(;;ﬁ :;ppumuu to be employed in tho cultivation of hops."—26th Augual,

2687, Wirtiam Ropert Laxke, Bouthampton-buildin
provements in mnchinu? for carding and spinning fibrous materials,"—
A communication from John Goulding, Worcester, Massachusetts, U.8.
—200h Awguat, 1869,

2544. Brasrow Hon, Serle-street, Lincoln's-inn, London, ** Improvements
in machinery or apparatus for imlllng. cleansing, and polishing or pre-
I'mrlng coffee, rice, and other berries or grain.”—A communication from

ames Fowle Baldwin Marshall and Augustus Jones, Boston, Massa-
chusetts, U.B. —27th August, 1800,
2566, Jouw HovpswortH, Kingston-upon-Hull, * Improvements in appa-

ratus for loading or discharging grain, coals, ballast, or other materials,”
— O8th August, 1869,

, London, "*Im-

All 8 having an interest in opening any one of such applications
should leave pnrtimﬁm in writing of their objections to such :?pltmtlmi

?l.tl‘:l E:u ofice of the Commissioners of Patents, within fourteen days of its

List of Specifications published during the Week en
11th September, 1EI£. o

8760, 8d.; 10, 4d.; 20, 10d,; 36, 10d.; 88, 1s. 6d.; 65, 2. 10d.: 70, 104, ;
ﬂn. In. Edr: ui- ﬂd.-; HT. M-i W} BA.; 104, E'rti 105, H: 111. lﬂd.: II!,
]'.a ‘{L; llil I't Ml: ]I-T' I-.. M.; 1]" 1._ ‘ll.: 12.. ll- M.; lﬂ!* llisdk
lgnf Ml; 13?. l.q '.dl-:. liﬂi ll'p M-: I‘I. 1._; ]“‘ H-.i l‘i' ﬂd: ]‘ﬁj lﬂd';
147, 2+, 6d., 154, 10d.; 157, 8d.; 160, s, 44.; 160, 1s. 10d.: 162, 104.; 168,
Iecs 165, 6d.3 160, 10d ; 167, 1a 100, 10d.; 170, 8d.c 172, 16d.: 174, In; 175,

l; " -I: L] .l' 'l-; T l _." L 1. d.. . .: t -'
198, 104, ; 105, 1=, 2d.: 199, 1s. 2d ’ 4d.; 1584, 104.; 188, 10d.;
1n.; 220, 10d.; 228, 8d.; 220, 8d.; 238, 10d.; 239, 10d.; 243, 6d.; 245, 1ud. .
2606, 4d.; 266, 6d.; 277, 10d.; 310, 4d. ; 813, 4d.; 814, 4d.; 310, 4d.;
822, dd.; 823, 41.; 325, 4d.; 326, 6d.; 327, 4d.; 828, 4d.; 330, 4d.; 838, 4d -
434, 4d ; 336, 6d.; 337, 44,; 838, 4d.; 339, 8d.; 341, 4d.; 342, 4d.; 343, 4d.;
a“. Mt: Blﬂ| ‘rl-; B‘ﬂ" 4dl; E‘E| ‘d: H“ﬂl ‘dq; !5“, ‘d.: aﬁi. Bd‘; SH. ‘d.:

- i -: l= ¥ * .; Eﬂu' .- ﬂ : s 1 P "
429, 4d.; 500, 6d. ; 800, 4d.; 899, 8d.; 404, 4d.;

*«* Bpecifications will be forwarded by post from the Patent-office on
recoipt of the amount of price and postage. Sums ex 58, must be
romitted by Post-office Order, made payable at the Post-office, 5, High
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South-
ampton-buildings, Chancery-lane, London.

ABSTRAOTS OF SPECIFIOATIONS.

The following descriptions are made Hﬁnm Abstracts sared expresaly for
Tne ENoINEER, al the office of her Majesty's E'ammi.lj.:g:uﬂ of Jﬁ:lmlif

Class 1,.-PRIME MOVERS.

Including Fixed Steam and other Engines, Horse, Wind, and
© Waler Mills, Gearing, Boilers, Fittings, dc.
481. J. B. and R. Woob, Sowerby] Bridge, ** Steam engines."— Dated 17th
February, 13690,

This consista in the application of a separate small steam cylinder and
piston with ordinary slide valve; the piston rod thereof is connected with
another rod in communication with and giving motion to the spindle of
the cut-off valve. The valve rod is provided with two collars or shoulders,
between which are two cams mounted upon a hollow spindle, within
which works a sliding rod connected to the governur by a bell-crank lever
and conneeting rod. In the sliding rod are fixed two projecting studs or
rlnl passing through slots cut or formed in the hollow spindle parallel to
ts axes, and made to enter into oblique alots formed in the cams respec-
tively, so that when the sliding rod is moved in either direction in the
hollow spindle the projecting studs or pins 'will move the cams thereon,
altering their position, and thus giving motion to the piston in the
cylinder, and thereby move the spindle of the eut-off valve, and by the
varying action of the governor causing the steam to be cut off sooner or

Inter, and tho action of the governor being quick the cut off is quickly
offected.

400. H. Avaxp, Surrey, * Rotary blowing fans.”—Dated 18th February,

1569,
This consists in introducing a wvertical partition or partitions with
central ope in one fan case, thus forming separate fan chambers with

inlet openings into their respective fans. — Not proceeded with.

500, IB%F W. MARTIN, Swansea, ** Piston tightener."—Dated 18th February,
This consists in an improved mode of tightening the piston rings of
stons so as to make them fit more exactly in the cylinders, thereby
eeping their places better and exerting more power than hitherto, This

improved method is accomplished by placlng & movable valve or vulves in

the body of the piston, which valves are opened and closed by the work-
ing pressure (of whatever kind, whether of air, steam, water, or gas, or

of other fluids or liguids) on either side of the piston, timrahy causing a

eontinual pressure (equal to the wnrku.aj ressure on either side of the

piston), to act the inner sides o metallic rings composing the
piston, thus continually Eeulng them nst the sides of the cylinders
whilst the engine (to which the piston is attached) is at work.

513, J. LoapERr, Finsbury, '* Steam generators.”—Daled 19th February, 1860,

The inventor leads the steam pipe or tube through the main body of the
witer in the steam generator or boiler,

516, l.;&ghvlv, Wisbeach, ** Motive power engines.”—Dated 19th February,

The inventor causos what may be considered the cylinder head to travel
with the piston until it approaches the initial point. It will then rest,
and steam being admitted botween it and the piston, the piston will be
eaused to act in the ordinary manner, —Not proceedad with.

619, H. T. and T. JexNixas, Sydney-street, Cily-road, * Steam engines.”—
Dated 10th February, 1869,

In addition to forming the cylinder with two passages leading one to
oach of its ends, through which steam is alternately admi to and
allowed to escape from the ends of the eylinder by means of a slide valve
worked by an eccentric as heretofore, the inventor also forms another
opening at each end of the eylinder, which openi
employed for allowing steam to esca
and closing of these he eff
by preference by cams on the crank shaft or by tappets from the piston of

@, 8o that as the piston is moving towards one end of the eylinder
not on {yl:.wﬂl the ordinary exhaust passage be open to allow steam to
escapo from that end of the eylinder, but in addition there will be a second
outlet for the steam, and this second outlet will be kept open until the
piston has all but completed its stroke,

ues. J. D. Gavipie and T, A, MARSHALL, " Steam engines and boilers,” —
Diatedd 20th February, 1860, :

It is proposed to use high pressure steam in cylinders of comparatively

muﬂ'm and working at a comparatively q:.:fnk rate, with valve gear

which can be varied or adjusted by means of a governor so as to keep the

Obﬂlzﬁ at a nearly uniform rate, notwithstanding considerable variations
in lond. — Not proceeded with.
537. R, Foster, Buxton, Northampton, ‘' Boilers." —Dated 20th February,

1869,
Upon brickwork is a number of fire-bars, and upon this brickwork are
socured a number of metal bearers upon which stand threo separate
el with the fire-

hollow castin Two of these are placed
placed close to

or passagoe is only
from the cylinder. The optml:s
by means of a slide valve, work

bars und stand upon the bearers, one of thelr ends
the casting or framing to which the furnace door is hung. This frame or
has a door to olose the front of the ash-pit below the fire-bars,
The ends of the two parallel castings lie close to one side of a third
casting which forms the back, and has its top side somewhat higher than
the tops of the two parallel castings. —Not proceeded with.
bdd. W. R. Lake, Sowthampton-buildings, ** Locomotive heating."—A com-
munication.—Dated Tdnd February, 1869.
The apparatus censists of a vessel fixed to the fire-box, which serves as

3 207, 10d.; 210, 1s. 4).; 215, 1s, 6d.; 219, l

 reservoir for the cosl. This reservoir is filled from the tender through

A tube. The reservoir is closed at the top by a conical cover to prevent

the fulling in of the ashes from the grate-bars; the ashes fall upon the

cover, and from the cover pass to the ash-pit.

661. W. E. Newron, Chancery-lane, ** Screw wrenches."—A communication.
—Dated 22nd February, 1569,

This consists, First, in constructing the hole through the ‘“qu-.. nw
for the shank to pass through sufficiently large to admit of the jaw heing
readily disengaged from the screw or be thrown into r therewith, so
that the adjustment of the glnw on or along the nhn.nE may be effected
either by un independent sliding movement of the jaw along the shunk,
or by or through the intervention of the screw, at the hpluﬂ-lum of the
operator und as circumstances require. —Not proceeded with.

867. J. T. Gaze and J. Hymas, Erith, Kent, " Grate-bars.,"—Dated 23rd
February, 1869,

The inventors cast or form the grate-bars ther in sections or groups
of three, 'I:rr',' preference with spaces between for the admission of air, so
that the q::l:l three ribs connectod at intervals by narrow strips. —Not
pmardni with.

668, A. Jomsox, Darlington, ** Coke ovens," —Dated 23rd Februn

. 1800,
The coke ovens are built on

pillars of fire-brick or stone in such a manner
ns to allow of ce beneath them for the application of an improved
eystem of unloading or discharging them, and no door is formed in front
of the oven. The bottom, instead of being constructed in the ordinary
| manner, is formed either wholly or principally of a movable bottom or
door, opened and closed, and supported when shut by meuns of toothed
ArCH OF ents. The frnmnwmg of the door is of iron, which may be
I cast, but it is preferred that it should be malleable iron, the bottom part
being one piece of plate, secured to the surrounding angle iron in such a
manner as to bind the whole securely togother, and to exclude the air as
far as ticable. On the plate iron are supported fire-cluy quarries, of
suitable thickness, bedded in ground fire-clay to protect the iron from the
action of the fire, and to maintain the lower of the coke oven as hot
us possible. To still further prevent the ation of heat a stratum of
any non-conducting substance may be interposed between the fire-clay
quarries and the bottom iren plate.

660. J. JonnsoN and W. Giry, Unatone, Derby, " Rotary engine pumps " —
Dated 28vd February, 1800,

This consists of a eylinder secured on a foundation and having a central
shaft working in bearings at ench end or side of the cylinder, On this
shaft is mounted a cireular piston revolving eccentrically around and
!.nritlilillr:;i the eylinder, at the top of which the inlet and exhaust pipes are
nppiied.

600, J, WritengaDp, Oldham, ** Furnacep,” — Dated 24th February, 1860,
This consists principally in the application of a perforated block of
brickwork or fire-clay of any length, which is placed above or in the place
of the ordinary bridge at the back end of the fire-bare. This block of
brickwork or fire-clay rises from the level of the fire-bars up to the top of
the flue in Auid bodies, and up to the boiler in fire-places ﬁr egg-end or

anv other kind of boilers which are fixed underneath.— Not proceeded
with,

572, J. CookE and G. Hinperr, Richmond, ** Steam jet vacuum power,”—
Dated 24th February, 1860,

In applying this invention to a steam engine the inventors connect the
exhaust pipe from the steam eylinder to a vessel into which water flows
or is injected, and a jet of steam is caused to act on the water as it s
| passing to the discharge pipe. The nozzle of the steam pipe is taperod off,
and fits into au enlarged portion of the discharge pipe, the action of the
steam inducing a powerful eurrent which draws the air und water from
the steam cylinder and produces the desired vacuum thercin.—Not jrio-
l ceeded with,

S ———

Class 2.—-TRANSPORT.
Including Railways and Plant, Road-Making, Steam Vessels, Ma-
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts,
Harness, &c.

480, F. H. CorLrLins, Kensington-gardens, ** Permanent way.”—A communi
cation,.—Dated 17th February, 1860,

It is well known that railroad ruils have sometimes been made
double or reversible, so that in the ovent of the upper or bearing surfaces
of the rail becoming worn and unsafe the rail could be turned over and a
new bearing surface hrought into use, But suach reversible rails have
been usually made in the shape of a double T—that is, like two ordinary T
ridls having their bases joined together. The invention consists in a form
of radl, whlfch, while nvnlrlinﬁ all the obvious disadvantages of the double
T radl, yet possesses all its valuable properties.

408, R. Pyxe, Wellington-street, Strand, "' Carriage steps.”—Dated 18th
February, 1869,

Upon the bottom end of the door is affixed a stirrup or sus-
pender, turning freely with the door. Attached to this is a step of wood or
metal, so that when the door is shut it projects underneath the
carringe, but when the door is ed it radiates from the stirrup and
projects in front of the door in a line with the carriage, so as to form the
step. A guide bar underneath serves both to guide and support it.—Not
proceeded with,

508. W. Daines, Gravesend, ** Anchors”—Dated 18th February, 18060,

This consists chiefly in constructing the stock with inclined pieces,
which extond inward from each end of the stock at an angle ufpn.hﬂut,
fifty-five degrees to the shank. The latter is provided with chocks or
abutments to receive the ends of the pieces, which are held in place
laterally by a small pin through the arms and stock or by a collur
or other suitable fastening. —Not proceeded with.

517. A. M. Crark, Chancery-lane, '' Inereasming tractive power."—Daled
10th February, 1860,
This consists in producing a series of flat independent bearing surfaces,

each attached at its centre to the periphery of the traction wheel. These
flat bearing surfaces are provided with checks embracing the rim of the
wheel in the manner of a skid brake, and form horizontal surfaces

in succession upon the road, in lieu of the circular surface of an ordinary
wheel to which the flat surfaces are tangential

522. M. MacLexsaxw, Liverpool, '* Permanent way.”—Dated 19th February,
1869,

This consists, First, in making the joint sleepers on which the rails are
fixed of iron secured at the joints by *“ monkey plates,” and fastened by
bolts and nuts in a similar manner to the fish-plates now in general use,
The rails and sleepers thus become united as one piece throughout, the
sleepers being so formed as to keep the rails in gauge. BSecondly, in
making the immediate llungeﬂ of iron, on which the rails are fixed by
means of bolts, washers, and nuts, sufficient provision being made for ex-

ision und contraction of the rail, and also in so forming the sleepers
ike the joint as to keep the rails in gauge.

620. J. Eneruanp, Tolmer-square, Howmpstead-road, ** Propelling shipa."
— Dated 20th February, 1869,

At that of the vessel where the propelling blade or blades protrude
a hole is formed or cut, and each hole thus formed is fitted with a
movuble filling piece hung vertically on pivots. Each movable filling
piece is of the external form of a segment of a circle, so that during the
Rurtlnn of the revolution which it is permitted to make it exactly fits and

Ils the hole, and makes a watertight joint. Each 6lling plece is also
formed with a longitudinal slot of the size of the propellix e, 80 that
the blade can pass in and out therethrough. —Not proceeded with,

588. J. E. Lveas, All Hallows Chambers, B.C., "' Floating velocipede."—A4
eommunication. —Dated 20th February, 18060,

This consista in obtaining the requisite buoyance in a velocipede for
navigating the water by means of the propelling wheels and rudder.
For this pu the rudder and wheels are each constructed with one or
more air-tight chambers or compartments,

545, G.\A. Farr, Hoboken, ** Propelling vessels." —Dated 22nd February,
1869,

The object is to avoid the friction of a vessel sliding endwise through
the water. This is accomplished by making the buoyant power a serios
of revolving eylinder floats, arranged in pairs on so as to roll over
the water and sustain a flat form between four or more such floats, or
theso floats may be arranged one behind the other.

550, J. H. Jouansox, Lincoln's-inn-flelds, ** Velocipedes."—A communica-
tion, —Dated 22nd February, 1869,

A whoel is employed in which is & clicular opening concentric with the
periphery of the wheel, and in this opening is an annularrib, on each side
of which a flange of a driving whoeel flta snugly, but so as to move freely
the peripheries only of the two flanges of &u driving wheels hearing

the insideof the annular opening in the main wheel. The driving
wheel is secured to a #pindle which passes through and has its bearing in
the o to sides of a seat or saddle at one end of the same, the opposite

end of the saddle having a spring carrying a flanged roller adapted to
the circular rib of the main wheel. —Not proceeded with,

| 558. R. MELDRUM, Pittimore Cupar, ** Stopping locomotives.”—Dated 22nd

February, 1860,

This consists in making communieation from the steam boller, air, gas,
or water chamber, directly to or about that part of the eylinder whence
the steam air, gns, or water escapes after having done its work in the
cylinder. — Not proceeded with.

G04. A. V. Newrow, Chancery-lane, ** Locomotive fire-bores and ash-pans,”—
A communication. — Dated 28rd February, 1809,

This relates First, to the use in Inmm;{:lvn engines of fire-boxes with
solid or pan-like bottoms (that is, without grate-bars or openings through
the bottom), whereby the live coal will be retained in the fire-box un
wholly consumed, and any seattering of coals or fire upon the track will

be prevented. Mﬂy. to the arrunging of the draught flues and

—
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so that the air will pass over the fire-pan or ash-pan, and feed
the the four sides of the furnace, and at a convenient distance
above the bottom of the pan, which arrangement secures a very effective
feed or supply of the air to the fire. Thirdly, to a combination of angle
plates with a fire-box having a close or solid bottom, whereby the fuel is
mu.ti:d to alide down and press together in close contact as it is being con-
Humed.

b6. R, P. Wintiams, Great George-street, 8. W., ** Railway croscs and
soilehes.”— Dated 22nd February, 1860,

In constructing raflway crossings where two lines cross each other, the
inventor forms one of the crossing lines of a continuous rail, and thoeother
nm!ulnilina in two parts—one on each side of the continuous rail
part, where it meets the continuous rail, is bent round at an angle to
come )mmllul with this rail, and is securely fixed thereto. The bent round
end of the rail which comes up to the inner side of the continuous ruil is
retained at the requisite distance from it to allow of its bent round end
serving as a guard rail. The continuous rail and the bent end of one of
the parts of the crossing rail are notched out to the requisite depth, for
the rail which forms the guard rail is thus notched, but in case of an acute
crossing then the bent end of the other rail is noteched out.

68, ‘ ﬂ.u% . Myers, Spa-road, ' Railway warnings.”"— Dated 24th February,
Inside, and longitudinally with thecel of each carriage, the inventor
uses cord, rope, or chain nfmuuetnd witﬂnf screw and nut, or hook and
eye in each compartment, so ns to form a continuous line capable of be
disconnected at will in each divigion of the . One end of this .
rope, or chain is fastened Inside to one end of the , and the other
is connected with a welghted lever (with or without a spring), fixed and
working a movable t or spindle in suitable bearings on brackets pro-
jucrlig m and fixed to one end of each outside. The shaft or
spindie at one of its ends has a pruilncl;iun at a rlﬁht anﬁ}n. similar to a
balf-crank or fork, with or without a wheel or roller to diminish frietion
connected thereto ; the underside of the cranked part or fork is levelled

sharply off to form a steep incline. —Not procecdedwith,

Class 3.—FABRICS.
Ingrufiny Hacj?lwry and Hmﬂgm'm!
paring, Manufacturin yeinyg
e, L D '

407. C. Brook, L. Barker, and M. Tnomeson, Halifux, ** Looms " —Daled
18th February, 1860,

This relates to the take-up motion in looms for weaving, or the means
or apparatus to be emplo e«g for effecting the regular winding on to a beam
or roller of the woven fabric as uced, and so that when occasion re-
quires, either by the breakago of the weft or when it is used up, such
taking-up may cease at the proper place or the beam turn back to it,
and at uny time the turning back of the beam or roller m readily be
effected. For this purpose the inventors apply a short gearing at
one end with either the crank shaft or the tappet shaft as most con-
venient, by suitable wheels to produce the required rotary motion, and
at the other end ng by means of worm aud wheel with the ordinary
taking-up gear wheels or a new arrangement of similar wheels, and so
that this end of the shaft may be readily lifted or removed out of ﬂcr.
To effect this it is attached to a lover fixed on one end of & rod or shaft
extending across the loom under the breast-beam, and supported in the
loom ends, and on the other end is fixed another lever projecting up
through the breast-beam, and so set that when the weft-fork lever is
acted upon it will act upon this lever, and thus lift the shaft out of
with the taking-up wheels, and an adjustable slip catch is also applied
to the ratchet wheel for holding the take-up, constructed with a slot,
Ao that it may be set by an adjusting screw to let slip or ex to an
:Ilmlmhlu extent, and thereby allow the beawmn to turn back tho requi

istance,

2 1 HEW}"IJH, Leeda, ** Spinning flox."—Dofed llﬂul anﬁdml rft:hmmj ting

In place of making the supports which earry the oW o
pins, to enter InI:gn slots pl‘:lﬂ the saddles, as described in Lﬁr nbove-
mentioned specifieation, the inventor forms the su with two
parallel cheeks between which the centre portion of the saddle is received.
A pin carried by theso cheeks, and passing across the space between them,
enters a slot in the sadale, and the saddle is thus uup{wrud. The saddle
is formed with parallel sides, which fit between the two parallel cheeks
of the nu&pﬂr‘t. consequently the chevks may be formed to fit n'inlnlt the
sides of the saddle for any desired portion of its length, whilst the central
[rnrtinn of the saddle in which the slot is made, and which fits between

he cheeks, may also be made of sufficient depth to give steadiness. By
thus constructing the saddles, and their brackets or supports, a
bearing surface is obtained to prevent any lateral motion of the saddle,
and in addition, as the sides neither of the saddle nor the brackets have
any projections from them, they may be fitted by grinding or filing at a
very small cost,
500. T. TusstaLL and J. Dopceowx, Burnsley, *‘ Looma.” — Dated 19th

February, 1869,

The inventors employ ordinary friction pulleys and chains, belts, or
cords to each end of the beam, and also an o ** vibrator * or shaft
with a vibratory crank-bar, which they invert ; that is to say, they place
the crank underneath or betwixt the shaft and the warp beam, so that
the warp will first pass under the crank bur and thence over the shaft to
the healds. The friction chuin or cords are each attached to separate
levers, each lever being hin at one end to one of the loom ends re-
spectively. The other ends of the levers projecting towards each other
are connected by a T-formed lever bar, or by chain, belt, or cord and

ulley attached equidistantly from the fulerums of the levers to n weighted

LE ed with
nting, and Dressing

over ed at one end to the cross rail of the loom, the other or weighted
end of lever being connected by a chain, belt, or cord to a pulley or
lever fixed on the vibrator shaft, so that the puli or stretch of the warp

will always lift the weighted lever, and release or remove the prossure

from the warp beam, and thereby let off the proper quantity of warp re-

quired.—Not proceeded with,

647. J. and T. Leacu and J, Goopvear, “ Wool winding.”—Dated 22nd
February, 1809,

In guides at the upper mﬂ of two side frames the inventors place alides
carrying discs, forming the flan of the bobbin, there a central
hole in one of the discs for the bobbin to through, and a central hole
in the other disc for a pin which t.mt.lgh a hole in the centre of the
bobbin. In one of the slides is formed a sea of the same radius as the
bobbin, and central with it, and in the other slide there is a contral hole
corresponding with the bole in the discfor the bearing pin to thmugh.
Below the slides there is a shaft carrying a toothed wheel or pulley for
working the machine; also nsurface drum, for causing the bobbin and lap to
revolve, and a pinion for giving motion, by means of the ng, to a
wheel Hlnued at an angle for working the traversing lever. On the shaft
is also fixed a ratchet and a loose cam, having at one side a cateh and arm
and tappets, the cateh with the r:ihat wheel when revolving
motion is required to be given to the cam and tappets for
and plate used for pushing off the bobbin and lap when the win on is
completed, and to prevent the eateh g with the ratchot wheel

L:th required, the mm of the catch is held back by a finger on the front
N0,

516. IE?- SuiTh, Manchester, ** Trealing woollen cloth.” — Dated 19th February,
0.

The inventor n{lrmu:ll over the cloths spermaceti, n, or other such
matters, either nlone or in combination with wax. The arrangemeont of
apparatus employed for applying the material in a cold state, to be sub-
sequently heated, consists of thiree cylinders made of wire gauze, or other-
wise provided with fine perforations. Beyond these are steam cylinders,
wuch as are ordinarily used for drying woven fabrics, and there are tension
rollers, as well as a roller upon which the to be thickened are :
also another roller which receives the goods when so treated. The thi
substance, ha been reduced to a powder, is placed in the first-
eylinders, and the goods are EIU.DOC] by the tension rollers to pass in
contact with the surfaces of the gauze cylinders, and mhnequl‘ntl{hln con-
tact with the steam or second-named cylinders, after which they are
wound upon the roller last named.

530. H. W. Waireneap, Nolbeck, ** Wool-combing machinery.” — Dated 20th

a lever

February, 1560,
This relates to Noble's combing machine, The object of these improve-
ments is to effect the ¢l of the fibre from the noil and other impuri-

ties, and this is done by eausing the tecth of an inverted circular comb
(which may be called a noil inte comb) to work between the inner
and smaller circular comb and its dra -off rollers.

540. W. Isorom, New-inn, Strand, and W. Wykes, Ladelle- Uraysburg,
“ Paper manufacture,”"— Dated 2nd February, 1860,

The inventors feed the materials in order to secure regularity, either by
hand or by a revolving roller or rollers or other a tus, into one end of
a revolving cylinder, and at the same time feed into the other end water
or such chemieal solutions as may be desirable (the same being either hot
or cold), and make the materinls pass through in one direction, while the
water or other solutions pass through in the other, the two being alter-
nately beaten and rubbed together and squeezed apart during their
passage by the action of rollers and strainers, or of either of them.

543. J. W. Remp, Bayswater, ** Paper pulp apparvatus.”—Dated 22nd

February, 1809,
This sts chiefly in subj the wood or other vegetable fibres to
the netion of heat wlkali, and at the same time protecting them during
the whole process hz keeping them covered by the lguor from the delete-

rious action of the necessarily generated by the heat.
678. B. Hoxt, Serle-atreet, ‘' Bobbin friction regulator.”—A communication,
Dated 24th February, 1860,
The object of this invention is to remedy this defect by rendering auto-
matic the displacement of the small friction cords above mentioned, which
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may be effected in the following manner :—First, by making the notched
bar over which the cords pass advance longit % thus increase
the contact of the cords with the bobbins, In this case the points of

attachment of the friction cords to the bobbin rail remnain fixed. Secondly,
r leaving the notehed bar a fixture, and causing a bar which carries a
10 points of attachment of the friction cords to travel longitudinally.

679, E. A, V. Lerol, Paris, ** Carding eagines.”"— Dated 256th February, 1869,

This consists, First, in producing, by means of ordinary cards or carding
apparatus, madding pieces and slivers of horse or other hair, of a deserip-
t&nn similar to those produced from cotton. BSecondly, in obtaining, on
the card or carding apparatus, products of various textile materials laid
ong upon the other.—Not procecded with,

Class 4.—AGRICULTURE.
Including Agricultural Engines, Windlasses, Implements, Flour
Mills, dee.

J. Daruiscrox, Moorgate-streel-chambers, *“ Drilling apparatus.”—
Dated 18th February, 1869,

This consists in a peculiar combination and application of certain known
mechanieal forms and movements towards simplifying and rendering more
effective the action and consequent force applied to the drill used for
boring rocks or mineral substances. The improvements consist in the use
of a serew or of a rod having spiral slots in connection with certain wheel

, the whole being so arranged and combined that if rotary motion

Evau to the screw a simultaneous and similar motion is communicated
to the drilling bar,

512, llﬁkﬁﬂﬂ' Moore, Erith, “ Windmill feather saits,"—Dated 19th February,

The opposite arms are made extending from the extreme end of one
sail to the extreme end of the otlier and opposite sail, thereby having the
two sails opposite to each other, On one arm the two suils’are fixed at
right angles to each other, and the arm is held in such a manner on the
axis that it can partly revolve, and the sails move with it, so that when
one sail is in position to catch the wind the opposite sail coming against
the wind is edgewise, and offers little resistance, The arms are fixed on
the sails at a point a little above the centre of gravity, and stops are pro-
vided to prevent the arm turning more than required for feathering the
gails, which are under the control of a governor worked by the wind. —
Not proceeded acilh,

514, 8. Myers, New Bond-street, * Churns,"—Dated 19th February, 1869.

In a eylindrical or otherwise shaped vessel containing the cream, egg
yolks, or other matter to be treated is an axis or shaft free to revolve
when turned by hand or otherwise, and communicating motion to a fan,
wheel, or screw, or a contrivance consisting of blades, vanes, or plates,
aned in any desirable position with respect to the shaft. For instance,

one arrangement this wheel or fau may consist of segrents, sections,
or interrupted [;:iﬂ;iuns of discs or eireular plates, which, if completed (or
the plates of which) would intersect each other at right angles or other

e. Two of the vanes may be in a line with—that is to say, lungi-
mnally of the shaft—and two may be at right angles thereto, or they
may be at various angles to the shaft and to each other, They may be
straight or curved, plane or helical, and they may form portions, segments,
or sections of a screw. They may be perforated or not. Rotary motion,
vn be cominunicated to this shaft or axis, transmits such motion to
the blades, vanes, or plates mounted in the vessel, and the necessary
action is thereby produced on the eream or other substance to be treated
in the vessel.

552. J. B. Rusaprook, Bury St. Edmunds, ** Skeep-fold hurdles.”—Dated
22nd February, 1869,

This consists in constructing an iron hurdle with two openings capable
of being adjusted wider or narrower at will to suit the size of the lambs
und Hhuﬂﬂl that have to pass through them. Another feature of novelty
consists pru'rirli.ng the top and sides of such openings with rollers, to

event injury to the lambs, and also to enable them to pass freely
F the said openings. 1t is proposed to use one of these hurdles at
each side of the pen or fold, and to connect wooden hurdles of the ordi-
nary kind with the metal hurdles above mentioned in the construction of
the fold. —Not procecded witl.

654. J. BLYDE, Chefield, * Gardeners' scissors.”—Dated 2254 Felbiruary, 1569,
The inventor aflixes a spring to one of the blades of the scissors or
gmtm, which spring is secured to a piece or hulder situate at the side
that one of the bludes above referred to, such piece extending bevond
the edge of the same, and having a broad part which acts against the
other blade of the scissors or apparatus, by which arrangements the
desired action of the scissors will be obtained.—Nol procecded with.

511. 8. Osmorx, Shefiield, ' Reaping and mowing knives."—Dated 22ud
February, 1869,

This consists in making the knife-bar in the form of a elip by folding a
1 utfriﬁnnt malleable iron or steel or other suitable metal along a longi-
tﬁn!ﬂ e. If preferred, the clip may be folded along a line more or
less on one side of the centre line, so that one edge may project beyvond
the other. The folding of the strip of metal may be effected in any con-
venient manner, but it is preferred to first bend or partially fold it
between a pair of dies in a suitable press, the 1:5;1.mr die being a parrow,
mﬁrnr piece, which bears upon the longitudinal centre line of the strip
or bar, whilst the lower die is in the form of a groove with inclined sides.
The strip or bar being suitably heated is laid upon the grooved die, and is
forced and bent down into the groove by the descent of the upper die.
The partially-folded strip is then rcheated, and is placed between a pair
of flat-faced dies, which compress the two edges of the strip together.
The faces of the second dies are slightly inclined towards each other, and
they com the edges of the strip together, whilst leaving the inuer

rts of the recess or groove at a distance apart corresponding to the

ckness of knife to be inserted.

677. J. T. GriFFIN, Fleet-street, ** Harvesting wmachines.,”—Dated 24th Feh-
ruary, 1869,
The finger beam and cutters are connected to bars or supports, which
through one of the main driving-wheels, which is supported upon
rollers attached by bars to the main axle. The main axle is rigidly fixed
to the frame. The driving-wheels are each made with an internal rib or
feather; the collars bear upon or against the rib of one of the wheels.
The insides of the rim of the wheels are formed with teeth for pinions to
work in, which drive or operate the cutters, The bars or supports for the
finger Leam are jointed to the mwain frame, so that they ean be raised and
lowered by means of a chain and lever placed within reach of the driver,
in order to rﬂﬂlhtﬂ the height of cut, the lever being held in place by a
bolt passed into holes in a guadrant., The axle on which the pinions are
mounted is furnished with two clutches, the forks of which are connected
to one hand lever, go that both can be thrown into and out of gear
simultaneously.
518. E. Hewerr, 8L Leonards-on-See, *“ Chimney cowls.,” — Dated 1011
February, 18069,

The inventor forms the cowl of a tube of eonsiderable height and of
about the same diameter as the chimneg itself, above which it is mounted,
80 as to turn on a vertical pivot. The top of this tube may either be
closed and provided with an aperture on one side fur the exit of the
smoke, or it may be of curved form, like an ordinary cowl, and is in each
case provided with a suitable vane. The top of the chimney is closed,
with the exception of a central opening for a smoke-tube for about half
the diameter of the cowl, mounted on the top of the chimney, and passing
about half way up the cowl.

528. A. Jacos, Bromlen, ** Sewer ventilating,”—Dated 20t Febrwary, 1860,
This consists in purifying the eflluvia in their escape to the surface of
the ground, and by facilitating the di:g'msn.t and removial of charcoal or

other material having the property of destroying the injurious effects of
sewer gases cn health by means of munhole covers,

M8 B. J. B. HILT_H, Smt,.\‘fmfiupmﬂ-h?!‘ﬁfﬁuf;m “Artifleial stone."—A com-
municilion.—Dated 22nd Febrwery, 1560,
This consists in the production of an artificial stone by combining
fragments, chips, or Jnmder of stone or other mineral substance with
calcined magmnesia and bittern water.—Not proceeded with,

o010. W. A. Ives, Newhaven, Coundeticut, U.S., “Tenon and wmortise
machines,”"—Dated 24th Felrwary, 1869,

This consists of a table in which is laid the woods to be tenoned and
mortised. This table has appropriate machinery for imparting to the
wood intermittent reciprocating movements back and forth, as well as
laterally, like a planing machine, for the pur?oaa of feeding the wood u
to a mortiging expansive bit and tenoning hollow expansive auger, whicE
are held in position by a tool-holder and holders being sustained in bear-
ings on the stand, and having toothed wheels on their inner ends, which
engage with a wheel on the driving shaft earrying a pulley and belt,
through which the combination is operated.

492,

Class 5.—BUILDING.

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes,
and House Fittings, Warming, Ventilating, de.

494. A. Muxeo, Arbroath, and W. B. Apamsox, Glasgow,  Masons' toals.”
—Dated 18th February, 1869,

This consists in the construction of conical tubular tools. The tools
under the first modification constitute a hollow truncated cone or short
conical tube. The tools are fixed in the holders of the machine for cut-
ﬁnﬂ Htﬂnﬂ. Elﬂtﬂ, mﬂhlﬂi I‘ﬂf.‘k, or other Hﬂbﬁtﬂnﬂﬂﬂi prﬁfﬂnﬂ]]}! ].F mMenns
of a bolt, which passes into or through the bollow or tubular part of the
tool, on or in the other énd of which a nut, spring, or collar is placed, or
the bolt may be made to ﬂj" fill the hole in I;.EE Hi}l'.'.]tﬂt., in which ease
the nut, spring, or collar is dispensed with. The bolt, on being tightened,
draws the tool firmly into the recess formed in the socket or holder to
contain it. Under a second modification the tool is made hollow for a

certain length only, the after part forming a solid shank or bar, which
passes into a corres ly formed hole in the socket or holder, and by
which it is held therein. @ tools constructed under the first modifica-
tion are to be formed of chilled iron steel, forged or pressed into the re-

uisite shape, or of chilled or forged compounds or alloys of iron or steel.
%‘he tools constructed under the second modification are to be made of
chilled iron or of chilled compounds or alloys of irun or steel.

499, J. A. Wape and J. CHERRY, Hornsea, ‘' Brick press."—Dated 18th
February, 1860, ;

A suitable frame, mounted on wheelsor'otherwise, carries the fixed die or
mould (for forming the sides of the brick, tile, or other article) to which
is hinged the movable upper die or lid. The lower die or loose bottom,
which works vertically inside the fixed die or mould, and by which the
pressure is given, is supported upon two eccentrics keyed upon a shaft
capable of revolving in bearings fixed to the frame, and having a hand
lever keyed at one end thereof. The hinged upper die or lid when closed
is held down by a catch, but when released by ucam on the eccentric shaft
or a pin on the lever is thrown back by means of a spring.

493. A. BARTHOLOMEW, Glasgow, ““Sliding windows."—Dated 18th February
1869,

The inventor applies a plate or plates, or surface or surfaces, to the side
or sides of the upper Eﬂﬂﬁ, with holes tapped to receive a screw with a
squaie or other head adapted to receive a Fuusﬂ key, by which such screw
is placed in position, and when in position, by acting on the upper part of
the lower sash, to prevent the one from belng raised and the other from
being lowered beyond a suitable distance, which may be varied by the
position of the serew in the upper sash,

Class 6.—FIRE-ARMS,

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im-
plements of War or for Coast Defence, Gun Carriages, d:c.

511. A. Hexwnv, Edinburgh, ** Brecch-loaders,"—Dated 10th February, 1869,

This consists in the first place in arranging the breech-piece lock and
extractor in such a mauner that on lowering the breech-piece after the
discharge of the fire-arm the lock is cocked in readiness for the next dis-
charge, and the spent cartridge case extracted. These actions are effected
in the following manner :—In the rear end of the breech ecavity an open-
ing is made through which protrudes one end of a bent lever, which is
carried uc}mn a centre bearing stud or shaft. The lower end of the lever
projects downwards behind the breech cavity, and in an opening in the
stock, wherein the lock is also contained. On depressing the lever to
which the sliding breech-piece is connected, the breech being therehy
lowered, its underside comes into contact with the projecting end to the
lever before referred to, which is therefore depressed whilst its outer end
is elevated, and in being so elevated it comes into contact with a pro-
jection attached to the tumbler, which is therefore also raised until it is
thrown into “ full-cocked ” or ** half-cocked ” position, in which it is re-
tained by a pall falling into notches or catches made in the lower edge of
the tumbler piece.

Class 7.—FURNITURE AND CLOTHING.

Ineluding Cooking Utensils, Upholstery, Ornaments, Musical Instru-
ments, Lamps, Manufacture of Dress, dee.

452. BE. T. Hucnurs, Chancery-lane, * Washing machines.”"—A communica-
tion.—Dated 17th February, 1869,

The machine is composed of a frame supporting the vessel in which
the process of fulling or washing takes place, and which consists of a case
resting on the ribs of the frame. The vessel, at the bottom of which are
the beating tubes and the discharge orifice, is lined on the interior with a
layer of marble, hard slate, or other stone, or porcelain, and the beaters
pivoting on the axle are also covered with a layer of such material, so
that the linen shall only come in econtact with perfectly clean and un-
changeable surfaces. The point on which the levers operating the beaters
oscillate is pluced between the said beaters and the crank or eccentrics
working in close proximity to the beaters, as usual in tLe present time.
For single-action washing machines, where the erank is placed laterally,
this would not be inconvenient, but in double-action washing machines
it is necessary that the cranks and the mechanism generally should be
arranged in the interior of the casing, which renders access to these parts
difficult, su that stains caused either by drops of oil or (in case of insuffi-
fimﬁ{a 't?lf lubrication) by particles of rust from the bearings become
ne 0.

483, J.E;‘L'rxmﬁ. Birmingham, ** Metallic furniture,”—Dated 1Tth
1869,

This consists in improvements in manufacturing the head and foot rails
or ends of metallic {:Cdﬂtﬁﬂdﬂ and other articles of metallic furniture.
The head and foot rails are usually made of rods joined together by cast
or other junctions, orof panels inserted in a framing of tubes, In making
the head and foot rails according to this invention the inventor constructs
a framing of a rectangular figure by means of flat bars, which framing
may be divided into smaller rectangular divisions by purallel flat bars.
The rectangular spaces thus formed are filled by straight strips of sheet
metal, arranged either diagonally or parallel witﬂ the sides of the framing,
or the strips may be interlaced. Where the strips cross each other,
and where they join the flat bars of the framing, he connects them tope-
ther by plain or ornamental rivets or otherwise. Any required ornaments
may be attached either at the crossings of the strips orin the open spaces,
The flat bars and strips described may be ornamented with surface or
other ornaments.

489. H. D. Bowvyer, Riplew, and J. 1. Nortoxs, Belle Sauvage-yard, E.C.,
“ Wheaten flowr.”—Dated 1Tth February, 1860, i

This consists in subjecting wheat to the action of steam or moisture, to
such an extent that it takes up sufficient moisture to permeate the husk
or bran, after which the wheat is dried in order to eause a contraction of
the grain, with the object of loosening the husk or bran, so as to canse it
to separate more ireely from the farina or flour, or the moistening of the
grain may be omitted and the wheat simply be passed through a drying
machine to dry it. After the wheat has been dried it i3 then erushed by
being passed through rollers of metal or other material, either fluted or
plain. The wheat is delivered to the rollers in an even stream or thick-
ness by a shaking screen feed motion, which sereens the wheat and frees
it ]flrum dust and small seeds before it enters or passes into the crushing
rollers,

491, V. 1. KxewsTUB, Westminsler, ** Writing cnses.”—Dated 18th February,
1568, g
The inventor constructs the leaves or partitions separately and dis-
tinctly from a despateh box, and he applies them or the case containin
them to eases, buxes, drawers, or receptacles of any description: the
leaves or the case with the leaves may be made in such a manner that
they may be used in an upright position separately, or may be made so
as to lie flat upon a table, with or without I.‘.Eq} alpbabet, numerals, sym-
bols, or devices ipressed, printed, or fitted thereon, so as to be observable
from above, In order to facilitate the leaves being moved the inventor
::erugcs them upon wires or bars fitted inside the case, or in a frame or
ray.

627, J. Mamsow, Noricood, * Corkseréw and war receplacle.”—Daled 20t
Felirwary, 1809,

This consists in the employment of a lever for lifting the stem or shank
of a eorkscrew after the ordinary spiral has been inserted into the cork.
This lever is hinged to the top of a barrel passed over the bottle neck : one
arm of the lever is a curved loon, which embraces the stem, and the other
arm forms a handle,

532, J. Mo, Cambridae,
LI
1e inventor mounts the drurmn or axison which helical knives are fixed
in spring bearings, so arranged as to allow these knives, which are
rotating, to recede slightly from the fixed knife when cutting an unusual
thickness of hair.

538. T. H. BimymoNns, Great Mitchell-street, St. Luke's, and BE. B, MozELAND,
Bartholomew Close, * Paper collur flnishing compounds,”—Dated 2000
Felwruairy, 1569,

The proportions in this compound are as follows:—Starch in solution
about twenty-five parts: satin in solution, about twenty-five parts: size
in solution, about twelve and a-half parts: glue in solution, about twelve
and a-half parts. The ingredients, after being reduced to a Hquid condi-
tion by the addition of a sufficient amount of hot water, are mixed
together, and in this condition applied in any suitable manner on the
material to be glazed or finished.—Not procecded with.

556, H. F. FrevraL, Kingsland-road, * Hals and caps."—Dated 22nd
February, 1860,

The inventor proposes, instead of applying a lining or body of cork,
gossamer, hair, or other usual fabrie, to etnploy a body or lining of paper,
which is to be caused to adhere to the outer fabric or covering by means
of solution of caoutchoue, gutta-percha, shellae, or other suitable adhesive
solution, or any combination of the same.—Not procecded with.

660, J. Breepes, Birmiagham, “ Taps and stop-cocks.”—Duated 23rd
February, 1869,

The body of the tap is made in two halves or parts, joined together by
flanges, the body having internally the general figure of a hollow
¢ylinder. The entrance pipe opens into the lower half or part, and the
exit pipe into the upper half or part of the body. A cireular dise of
strong and hard leather is inserted and fixed between the flanges of the
two parts of the body of the tap, the dise constituting a diaphragm
extending across the middle of the said body. This dia hragm has one
or more perforations in it, through which the liquid or fluid pusses, and
on the lower side of the thﬂphmg‘m is fixed a metal ltﬂngtheniu% plate

having an opening in it coincident with that in the dia . In the
upper half n?ehiuelgody is a plug, the lower portion of wm the same

February,

" Hair-cutting machines."—Dated 20th February,

diameter as the body, and works closely but freely therein. Theu
end or stem of the passes out at the top of the tap, and is mvm
with a handle or wi‘tf a lever for giving a rotary motion to the plug.
The lower end of the plug bears upon the upper side of the leather
diaphragm, and has a hu!aufn it similar in size, shape, and position to that
in 'IR:& dinphragm. .

568. J. NEnsoxy and J. MAnsuaLL, Glasgow, © Metallic eapsules.” —Dated

Srd Felirvarz, 1809,

This consists in eoating the end or other part of the metallic capsule
with varnish or resin; in pressing thereon paper which has had the trade
mark, name, or device printed on it on the face or side that is applied to
the capsule; in washing away the paper: and in finally protecting the
trade mark, name, or device which remains on the ca @ with a thin
coating of glue or vamish,

561. B. W. Farey, Bermoandsey, * Gds valve feeings.” — Daoted 23rd
Febiruwary, 1869, :

A groove is formed in one or hoth of the seatings or faces of the valve,
in to which groove is introduced by any suitable means, water, oil, or
other fluids, which must be at a pressure exceeding that of the gas for
which the valve is employed to regulate or stop the flow. It will be
readily understood that should the seatings or faces of the valve not be
tight, a leakage of water, oil, or other fluid will take place, thus e¢ffectually
preventing u]?eﬂcnpe of gas between the seatings or faces. Any water or
oil or other fluid so leaking through ean be taken off by By'Ehm‘.IB, one on
each side of the diaphragm or slide of the valve, or by any other convenient
method., .

562. W. F. C. Monkie, Southampton-row, ** Pianofortes.” — Daled 23rd
Felirvary, 1569, :

This consists in the addition of one or more strings to the scale of the
ordinary pianoforte now in use, when by means of any convenient me-
chanical arrangement the player can at will alter the piteh from that in
ordinary use to a lower one, or, if he should desire it to a higher onc¢.—
Not proccected with,

Class 8.—CHEMICAL.

Including Special Chemical and Pharmuceutical Preparations, Fucl
and Lighting Materials, Preparation and Preservation of Food,
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting,
Glass, Pottery, Cement, Paint, Manures, d«.

510. K., Dorser, London-street, E.C., ** Furnaces.” —Dated 19th February,
1869,

This consists in the employment of liquid hydrocarbons for the lpurpusu
of producing an intense heat in furnaces, chambers, or kilns used for heat-
ing, smelting, or working metals and other substances. In carrying out
the invention the inventor first evaporates and distributes in the
evaporised state, under pressure (as described in a patent granted the
18th January, 1868, No. 176), the liquid hydrocarbons through a pipe or
series of pipes from which the vapour issues in the form of jets. As this
vapour escapes from the holes in the pipe it mixes u_nth the air necessary
for its combustion (the air being previously heated if required), and the
hydrocarbon vapour thus mixed with air (or in some cases with steam or
other es) enters the chamber or furnace through an ﬂ_pﬂning or openings
formed therein wherever it may be found most convenient, such open
being provided with doors or other means of regulating the quantity of
air or gas as required to feed the flame, or to modify its action upon the
metal placed in the furnace to be heated, melted, or converted, as the
case may be.

524, G, GREEN, Aberystwith, ** Buddles for separating oves, d-e.”—Dated 20th
Februwary, 1869, :

The improved apparatus comprises a stationary conical table with its
centre depressed and its cuter circular rim in a horizontal plane. A ver-
tical shaft passes up through a central aperture and is made to revolve
slowly by any convenient motive power. A tubular arm is carried by the
revolving shaft, and receiving the ores in a pulverised condition and
mixed with some water, by a central duct in connection with the shaft,
delivers them from its outer end round near the outer edge, and upon the
higher part of the conical table. The shaft also carries a water pipe,
which is furnished with small perforated branches, each with an adjust-
ing cock, the series of branches being disposed in the form of a spiral, the
outer end of which is a little behind the end of the arm that delivers the
ore.—Not proceeded with.

539, J. and W. Weenms, Johnstone, Renfrew, © Malting, heating, and drying
apparaties,"—Dated 22nd Febrwary, 1869,

This consists in having a series of dises or floors arranged one above the
other, and passing through the centre of these floors is an upright
revolving shaft, with radial arms, on which are fixed directing blades or
conveyers. These floors have openings at their centre and periphery for
the pussage of the grain from floor to floor. The barley or malt being fed
on to the top floor at the centre, is distributed over it in layers by the
directing blades, and descending on to the next floor at the outer open-
ings, passed from thence to the centre, and falling throngh the eentral
opening, and so on, until, by the action of the blades, all the floors are
covered.,

646. T. B. Bramr, Pittsburgh, U.S., “ Iron and steel."—Dated 22nd
February, 1869, x

This relates to a previous patent, dated the 23rd November, 1865,
No. 55065. The inventor now employs manganese, and takes any of the
various oxidesof that metal, according to economic advantage, and reduces
the one chosen to about the same degree of fineness to which the iron or
other oxide has been reduced that is to be employed in the manufacture
of the conglomerate or ** pig bloom,” by the process. It may be in the
form of powder, but as it it important that it should be well and evenly
mixed through the ore, it will be found desirable to have the two mate-
rials of about an equal degree of fineness.—Not prrocesded with,

vid. 8. Hormoyp, Newton-heath, Manchester, ** Recovery of wasle fron gas
purification.”—Dated 23rd Febiruary, 1869,

The inventor takes the substance which is commonly employed for
abstracting sulphur from the gas—oxide of iron, for instance—and places
1t within a suitable vessel, to which steam or air is admitted, and the
temperature thereof being raised, the sulphur is detached from the iron
and may be recovered for the manufacture of sulphuric acid or other
ordinary purpose.—~Not proceeded with.

o6, H. BessEMER, Queen-street-place, Cannon-street, ** Making cast from
pig tron."—Dalted 28vd February, 1869,

The inventor prefers to place two or more converting vessels in such a
position with reference to each other that their respective axes are in a
siraight line with the axes, being at a distance of three to four feet above
the general fluor level. Beneath each vessel a small pit is formed, and
an arched passage passes from one pit to the other in the line of the
vessel's axes and terminating beyond the building, so that by means of
a line of rails laid in the passage the ashes or other debris of the opera-
tion may be readily removed on trucks moving on three rails, An ineline

iﬂ' :II lift may be employed to raise the trucks up to the general ground
avel.

674. J. 1. Vavenaw, Kensal-green, ** Utilising waste liquors from tin-plate
works.” —Dated 24th Februory, 1869,

A quantity of ernde magnesite is broken or pulverised and placed in a
receptacle containing co yperas or sulphate of iron, which is allowed to
filter through it, by whi{h) means the Ruu sulphuries acid is neutralised.
The filtrate is then heated with a further quantity of pulverised magne-
site and subjected to heat, whereby the sulphuric acid of the cupperas o
sulphate of iron contained in the liguor is expelled therefrom and
absorbed by the magnesia, the iron being left in the form of oxide. This
process may be varied by treating the filtrate with caleined magnesite or
magnesia 8o as to throw down the iron, the supernatant lignid being
cleansed and boiled down, and the precipitate oxide of iron treated as
may be required by drying or roasting to render it applicable for polishing,
the manufacture of colours, and other useful purposes,
a0, lﬁ'. Rees, Holloway, ** Designing on glass, dc.”"—Dated 24th February,

A,

The object is to produce ormaments or devices by vitrifying pounded
glass upon glass and glazed ware, or by cementing together fragments of
coloured glass ur glazed ware arranged in patterns, or not, by vitrifying
a layer of pounded glass on to and amongst such fragments. The glass
after it is pounded is sifted through sieves, the meshes of which corre-
spoud to the size of the particles of glass intended to be used on the
surface of the Flu.ﬂu or glazed ware. By way of example the inventor
takes a gheet of glass, whether polished or not, and prepares the surface
by brushing or otherwise, applying a gummy or ut'l;ur adhesive liquid
thereon. He then sprinkles pounded glass over the gum, which rdheres
to it. The glass thus prepared is placed in a furnace, or under heat in any
suitable manner, in order to vitrify the ponnded glass upon the surface of
the sheet glass. The pounded glass may be of one or a mixture of
colours, or the sheet glass may be of a white or other colour,

Class O.—ELECTRICITY.
Including Electric, Magnetic, Electro-Magnetic Apparatus,
Electrical Apparatus, and Galvanie Batteries.

D. G. Frrz-Gerarp, Battersea, ** Telegraph voltaic battorics.”—Dated
18th February, 15869,

This consists in the insulation of a signalling urrent, not as hitherto, by
means of a dielectrie or insulating material properly so termed, but by
means of good conductors of cleetricity (metils and electrolytes), so
arranged as to generate an electro-motive force which opposes the escape
of the signalling current when the latter is transmitted in a particular
direction, or, in other words, the inventor prevents the or escape
to earth of the signalling current by generating an electro-motive force
which is made to oppose such passage or escape of the signalling current,

501,
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E:'a l;l;iwmlgg “1;1 It'tﬂ'u uﬁ:pl;te thﬁ llinﬂ eircuit. This mode of insu‘.lni:in%
current he terms * electrolytic insulation " to distinguish i
from the ordinary mode of or from ** dielectric ” insulation. .

531. M. Grav, Highbury-hill, * Electrical conductors.”—Dated 20th Feb-
e
€ conducting copper wire, or the strands of fine copper slightl

twisted to cause them to hold together, are enclosed first hF ppuril& i%dlu{
rubber in the ordinary ‘way of insulating conducting wires. This insu-
lated coreis overlain with a plastic compound of india-rubber and sulphur
of any required thickness, the swmne being applied by mewns of the
machine shown and deseribed in the apecification of the patent pranted
to the present inventor, Frederick Hawkins, dated 11th August, 1868 : or
any other snitable machinery may be employed for the urpose. The
inventor next laps or coils helically around this coating of india-rubber
and sulphur compound—while still in a green or uncured state—a tape or
strip of cotton or other suitabile fibre, measuring, say, an inch, more or
lﬂsf:nlzn breadth., This cloth covering he puys over with a solution of the
rubber compound, and he prepares the face of n second tape or strip of
Qiqﬂl of similar quality and breadth with the like solution. He then laps
this coated cloth or tape (the prepared surface inwards) around the
coated wire, laying it, however, in the opposite direction to that of the
first cloth covering.

Class 10.—MISCELLANEOTUS.

Including all patents not found under the preceding heads,

484. E. Rouxp, Sheffield, * Cooling and warming vessels,"—Dated 17th
February, 1869,

This consists in constructing vessels with an inner vessel or receptacle,
and leaving a space or spaces between them, into which ice, or a cooling
matter or mixture, may be introduced, for the purposes of cooling, and
hot water, or a warming matter, for the purpose of warming any fluid
or material that may be put in the inner receptacle, and be kept distinet
therefrom; and in furnishing the outer vessel with a false or double
bottom, and leaving a space between them. The false or u per bottom is
furnished with suitable holes or outlets for inserding the cooling or
warming material, and for drawing off the water or liquid from the ice or
cooling matter when necessacy, and so keeping the ice or cooling matter,
when applied to the space between the outer vessel and its receptacle or
inner vessel, free from wet or too much moisture, whereby it and a low
temperature is longer preserved.

485. W. E. Newrox, Chancery-lane, ** Stamps.”—A communication.—

TI}Em February, 1869. y S

8 consists chiefly in constructing the stamps with a hole or holes
through the body of them, and covering or hﬂ.ﬂkinl;[ the same with tissue
or other thin bibulous paper, made to firmly adhere to the body and the
rear surface of the stamp, with its bibulous paper covering, to the hole or
holes, eoated or backed with mucilage or ut‘llljer adhesive substance.—Not
proceeded wilh,

487. A. RaxsomEe, King's-romd, Chelsea,
..?ﬂfwl 17th Feliruory, 1869,

This relates to the planing part of the machine, in which the inventor
emplui'ﬂ two rotary adze blocks provided with cutters. One block is in-
tended to plane the upper surface of the wood, and the other to plane the
under surface. The wood rests upon and is drawn or pushed along a
table, in which is made an opening for the lower rotary planing tool or
cutter to act on the wood. The spindles on which these cutter blocks are
fixed or secured are distinet from the saw-spindle, and are actuated from
the driving shaft by means of separate gearing consisting of bands and
pulleys, 80 that either the planing tools or the saw may be worked or
stopped without interfering the one with the other. When required the
rotary planing adze, blocks, and eutters may be removed from their
spindles, and tenoning blocks may be substituted for them and secured
on the spindles. Cutters may be secured to the planing blocks for cutting
single or double mouldings.

438. W. R. Lage, Southampton-buildings, ** Extracts from coal-gas.”—
commnrunication.— Dated 17th February, 1869, ;

This congists in placing coal gas in contact with substances which act
as solvents for the benzole and homologues contained therein, without at
the same causing them to undergo any chemiecal change, and while it has
been found that all known solvents ul)', benzole will effect this purpose
the inventor prefers to place coal-gas in contact with certain hydrocar-
bons, such as petroleum schist and mineral oils, and the higher boiling
varieties of coal-tar naphtha, as these hydrocarbons are easily procurable,
and interfere little if at all with the illuminating power of coal-gas, and
by mere distillation the benzole and its homologues may be separately
obtained from their solution therein, and the solvent rendered again fit
for renewed application.

495. A. Garmisox, Birmingham, ** Peandant strin a lolder."—Dated 18tk
_February, 1869,

This consists in forming them, by preference of a spherieal form, in two
parts, principally from wire gauze raised into the desired shape, each
part or hualf being bound by a tinned or other metal rim, and united
together in any convenient portable way, such as by a hinge and cateh; and
on the apex of the one half, or semi-sphere, a strong ring or collar is applied
for the convenience of portable suspension.—Not procesded with.

496. J. D. NicHor and J. EckersLey, Edinburgh, * Paper appuratus.”—
Dated 18th February, 1569,

This consists in the combination and arrangement of hollow drums,
heated by steam or otherwise, over and under and in contact with which
the printed sheets of paper are separately passed, and thence through n
pair of pressing rollers, whence they pass successively into a suitable box
or receptacle.

504. F. W. Mavverr, Newhaven, U.S., ** Needle machine.”—Dated 18th
February, 1860,

The wires or blanks being cut to the desired length for two needles are
thrown into a hopper which has in connection with the same a feeding
device. This device conveys one blank at a time to the first set of a series
of progressive carrying rollers, which take up the blanks in turnand carry
them from one to the other; while being so carried by the rollers the
needle blanks are stamped, the eyes punched, and the eves tested by a
feeler, which will detect a blank not properly eyed and will stop the feed
mechanism for its removal.—Nal procesded with.

505. 1}[.;"111!', Scarborough, ** Ornamenting surfaces."—Dated 18th February,
B69.

The inventor takes a piece of paper or other suitable material as above,
and coals or prepares it with siz¢ made in any convenient manner, and
allows the same to dry. On the surface so prepared he prints, draws,
gtencils, paints, or otherwise makes any design, device, or character, in
or of any colour or colours or material required, or he cuts, stamps, or

rforates out any desigm, device, or character, or he partly paints and
partly cuts the design or character required. The cutting, stamping, or
{verfnmting may be effected either previously to the sizing or subseguently
hereto, or subsequently to the printing.

606. F. DerwEIn, Versailles, “ Utilisation of excrement.”"—Dated 18th
February, 1869,

The inventor proposes to make use of a locomotive engine suited to run
on common roads, for the Eur]mfm of comveying any convenient number
of wagons to the spot at which they are to be loaded with sewage or other
similar matter, and transporting such matter to appointed depdts.
These wagons should be so constructed as to suit the special service for
which they are intended ; an enclosed wagon having a body built in the
form, for example, of a barrel would be well adapted for carrying sewage
matter in a liquid state.—Not procceded with.,

07. T. ForsteEr and P. B. Cow, Strentham, * India-rubber pipes."—Dated
18th Februeary, 1869,

In manufacturing suction and other pipes the inventors substitute for
the galvanised iron wire coil used in the manufacture of ordinary suction
and other hose, alternate rings or spirals of rubber having two different
quantities of sulphur in them, so that after the operation of steam wul-
canising every alternate ring or spiral will be hard, while the inter-
mediate ones will be flexible. In mapufacturing india-rubber hose,
buckets, bags, and such like wessels the inventors substitute for the
cotton or linen fabric ordinarily used for giving strength, o material eom-
posed of rubber and fibre.—Not proceeded with,

508. W. M. CocHRANE, Surbiton, ** Water vessels.”—Dated 10th Felbruary,
1869.

This consists in the use of a bottle or vessel of glass, glazed pottery,
or other suitable material (but by preference of ebonite), protected by a
covering of felt or other non-conducting material, which also serves for
maintaining the temperature of water or other liquid contained in the
bottle or vessel.

620, J Bawnton, Birkenhead, * Waler heater,”"—Daoted 10th February, 1869,

This consists in bringing steam into direct contact with the water to be
heated in a closed vessel, when the supply of water to such elosed vessel
is controlled by mechanism, operated automatically from or by the water
level in the closed vessel or heater,

521, W. R, Lage, Southampton-buildings, ** Iee apparatus.”—dA communi-
eation.—Dated 19th February, 18969,

The inventor first constructs a box or case of wood, of which the first
thickness is about eight-tenths of an inch, more er less, according to the
size of the box to be made. The interior of this first thickness is furnished
with another one inch and six-tenths or more of some bad conducting
material, such as powdered wood-charcoal or tan after it has served inthe
tannery. This bed or thickness is covered with an envelope of wood of
slight thickness, so as not to make the apparatus too heavy. This envelope

s fixed to the first in such a manner that the non-conducting material or
bed cannot escape or be laced, the sides of the case having altogether
a thickness of about two inches and three-quarters. The whole is covered

“ Woud-cutling wmachinery.”—

| internally with sheet metal, well soldered 4t the corners, to prevent any

communication with the non-conducting bed.

523. G. G. Hams, Little Distaff-lane, © Burning combustible liguids,*—
Dated 20th February, 1869,

The inventor places over a gas burner a vessel or generator of a double
cup-like form, which he sometimes surrounds by a chimney. Petrolewm,
or the combustible liquid to be vaporised, is placed in the inner cup, which
i closed air-tight. Gas is admitted by a pipe to the up]l:vur part of the
cup-formed generator, and after passing over the surface of the petroleum
or other liguid (which, being hedated, gives off vapour freely) it passes
away to the burner beneath Ig' a pipe descending through the bottoins of
the double eup gemerator. Other pipes may also be connected with the
double eup generutor, to lead off the gas or vapour to other burners, as
may be required.—Not proceeded with.

626, J. T. WirLeerLEY, Leiceater, * Winding opparatus.” — Daled 20th
Feliruary, 1860,

On the ordinary sliding shaft, which carries the right and left-handed
nuts, the inventor places an arm extending to the top of the machine,
and fixed to a tube which works loose on the ordinary sliding shaft, carry-
ing at each end the right and left handed nuts. The inventor also Em}iluyﬂ
two stays extending through a fixed plate on the top of the machine head,
and connected to a slide working in guides or recesses in the fixed plate,
OUn the top of the stays the inventor fixes a plate which supports another
movable plate working in recesses, and carrying at each side a slide-catch
gpring, and adjustable screw, and near each enc‘g of the movable plate there
15 a pin projecting from underneath and working in a slot in the under
plate.—Not proceeded with.

634, B. F. West, Rochester, Newr York, *¢ Double-jointed butt hinge."—d
cotmmaunicntion.—Dated 200h February, 1869,

The improved hinge consists of four plates or levers—two long plates
and two short ones. Oneof the long plates is secured to the door, and the
other to the post or joint, The two long plates are each jointed at the
opposite sides of each end to one of the short plates, and when the hinge
is close the two long plates lie parallel to each other with the short plates
between them. The two short plates are placed end to end, and their
opposite edges carry the two joint pius of each end of the hinge, each
end of the long plates or leaves of the hinge being connected to the joint
at opposite edges of the short plates.—Not procesded with.

BIRMINGHAM AT WORK

( From our Correspondent.)

Wira the earlier history of Soho—the cradle of the steam
engine—everybody is more or less familiar, but comparatively little
is known as to the present extent and capabilities of the world-
famed laboratory of Boulton and Watt. By the courtesy of Mr,
Gilbert Hamilton, the grand-nephew of Watt, and one of the
present proprietors of the works, I was enabled the other day to
take a complete survey of Soho, and jotted down in my note-book
such items as I judged wounld interest your readers.

I'he Soho Works are carried on in the name of James Watt and
Co., but the actual proprietors are Mr, H. W, Blake (London), Mr.
Gilbert Hamilton (Leamington), Mr. Charles Barclay (London),
and Mr. James Brown (Birmingham). The establishment occupies
an area of about twenty acres, and it struck me as a peculiarity of
Soho that all the workshops are on the ground floor. Branches of
the London and North-Western Railway and of the Birmingham
Canal intersect the works, The establishment is divided into
two leading portions—the Mint, and the engineering departments,
which combined are capable of affording employment to some 1200
wor k-people.

Accompanied by Mr. Hamilton, I first visited the Mint, so
renowned amongst the coining establishments of the world. The
copper store is the first spot of interest. A large underground
cellar dimly lit by torches, and securely fortified against possible
invasion, is used for this purpose. On either side are piles of
copper ingots in five-ton stacks, the total stock semetimes amount-
ing to 1000 tons. Contiguous to the store is what is called the
*“mixing shop,” wherewith the utmost nicety the materials forming
the bronze for coinage are apportioned. The English bronze c¢oin
is composed as follows :—Copper, 95 per cent. ; zine, 1 per cent, ;
tin, 4 per cent. The bronze coins made for Italy slightly differ
in this respect, the zinc being left out and one part of copper
substituted. Mr. Hawmilton tells e that bronze has entirely
superseded copper for coins, the last of copper being for India ; but
nothing in that way has been done at Soho for nearly seven years.
The casting shop was next visited. In this shop are thirty pot
furnaces and three air furnaces. The furnaces differ from those in
ordinary brass casting shops by being level with the floor, instead
of being raised above it. For melting the mixture Stourbridge
crucibles are used, each holding 120 lb. The total produce of
these furnaces is about twelve tons per day. When sufficiently
melted, the metal is cast into slabs or strips about two feet
long by four inches wide and one inch thick, This is performed in
the usual manner by horizontal iron moulds. The process of
rolling follows. The slabs are here first ‘‘ broken down,” as it is
called, or pressed out sufficiently to enable them to pass easily
through the four pairs of rolls by which they are gradually
reduced to the required gauge. All these rolls are accurately
adjusted, especially the last, or *‘ finishing ” rolls, which are made
of highly polished steel, and which can be regulated to the ten-
thousandth part of an inch. Every strip as it emerges from
this roll is accurately ganged. During the process of rolling the
strips have to be annealed two or three times in adjacent
furnaces, besides being scoured and washed in vitriol,. When
finished the metal strips present a beautifully bright and polished
surface, and they are at once transferred to the * cutting out”
room. There are eight steam presses busily at work cutting
out round blanks of metal at an astonishing rate, :ach machine
producing with four or five dies as many as 450 to 500 blanks
per minute, The blanks are then taken to the millir gz machines,
of which there are fourteen, where by a simple and very rapid
process the edges of the coin are raised. The mil'ed coins are
then placed in iron pots hermetically sealed. and placed in an
oven to be annealed again prior to the marxiug or *‘coining.”
The pots, which contain 28 1b, each, resemble loaves in the
furnace, which latter reminds one exactly of a huge baker's
oven. They are again *“‘pickled” and washed, and afterwards
shaken in a steam-propelled barrel until they are perfectly
bright., The picking or assorting is the last process in the
manufacture of blanks. The picking machine has a revolving
surface on which the coins are exhibited, and as they pass
rapidly along some half dozen quick-sighted girls detect and
pick out any coin that may prove defective either in form or
colour, The blanks are then packed in half-hundred weight bags,
ten of which are placed in strong casks, and they are then ready
for shipment. The blanks are marked abroad by the Government
authorities in the ecountries for which they are destined, unless
the English Government will undertake the responsibility of
superintending the operation and guaranteeing its efficiency and
correctness. This the Government will not do, and it is unreason-
able to expect it. In Belgium, however, ‘‘they manage things
better.” There the executive will undertake the duty of
superintending the production of coins for other nations, and in
consequence of this paternal Government policy it happeuns that a
large order for coins on account of South America are only being
produced in blank at Soho, the marking having to be done in
Belgium. The cost of transit to and from the latter country will
be a serious item in the estimate. The Home Government has
sufficient confidence in Soho to enfrust it with the production of
the bronze coin in its finished state. and so have the colonial
exeeutives, When the entire coining is done the operation
suceeeding the completion of the blank is that of preparing the
dies. The pair of dies is engraved, technically called ** matrices.”
From these two impressions sre taken, which of course are the
reverse of those on the ° matrices,” and from these the working
dies are made. The English Government supplies its own dies,
and those produced hére for foreign powers have to be sent with
the coins on the completion of the contract. The diesare of course
of finest steel forged, turned, and aunnealed, and are used in an
ordinary medal press. The “ coining room ” at Soho is 120f¢,
long by 30ft. wf:ia. and down the ecentre are ranged twelve
coining esses worked wupon the pneumatic nciple as
invented by Matthew Boulton towards the close of the last

century, Each of these presses will mark eighty to one hundred
and fifty coins par minute, As many as two hundred small coins
have been marked in that time. The extent of Soho Mint will
favourably compare with the leading Government Mints of the
world, at which the number of coining presses is as follows :—
London, eight ; Caleutta, twenty-four ; Bombay, sixteen ; Madras,
fourteen ; Brazil, four ; Russia, eight ; Hong Kong, four ; Portugal,
four. Asmany as a million pieces of bronze coin have been packed
and sent away from Sobo in a single day. The first contract for
the bronze coinage of our own country was entrusted to Messrs,
Watt, and the specification was as follows : =720 tons of pence,
48 to 1 1b., avoir., 880 tons of haif-pence, 80 to 1 1b., and 120 tons
of farthings, 160 to 11b, It will be noticed that the number of pence
per Ib. was out of proportion to that of the other coins. The
Government gave no explanation of this difference, although oy
course they got an extra *' pull” to the extent of 8 lb. in evere
48 1b, in consequence. The coins made at Soho include, as may be
supposed, not a few curiosities. Amongst the smallest bronze
coins made is the ‘‘baui” of the new kingdom of Roumania,
about the size of a threepenny bit. Perhaps the largest coin is one
made for Honduras (8 l.;ﬂ.:l.. on which is stamped the tree of liberty
and other emblems of the kingdom, among which the pyramidsand
the sun are conspicnous. The Turkish paras are inseribed with
Tuarkish characters setting forth the glories of the Sultan. The
Chinese *‘cash,” made very extensively in Birmingham for the
Celestial Government, are beneath the quality Seoho produce.
These coins have a square hole in the centre and a few Chinese
characters around it. This ** cash ™ is the commonest coin made,
being composed chiefly of the refuse metal discarded by the
Birmingham manufacturers. The Chinese Goverument beat down
the producers so much in price that this deficieney in quality is
the natural result, and the ‘’ cash ” of the Celestials made here is
almost as much a byword in the trade as the tinsel ** Brummagem
buttons,”

I have not space this week to do justice to the engineering
department of Soho, in which several interesting works are now
in progress, and therefore reserve my notes on that subject for
another paper.

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

( From our own Correspondent.)

SLIGHTLY BETTER TRADE IN IRON : More time being run—KINDS
IN DEMAND : Sheets : Plates (for India): Hoops: Rouwnds; Bars
— RAILS AND THE FIRMS MAKING THEM— PRICES OF FINISHED
IRON : L'hey keep low—Y1G IRON : Steady of sale : Thy variclies
in use : Remarks on miztures-—THE MOVEMENT FOR A RISE OF
IRONWORKERS' WAGES : Memorials being presented @ What will
be the issue ! The arbitration question—COAL : Brisk inquiry for
thick — SHORT WEIGHT : Will ¢ be yeneral ¢ Effect upon the iron
irade—COLLIERS’ MOVEMENT FOR A RISE : Remarks upon it—THE
GREAT MEETING OF IRON AND BTEEL MASTERS TO COME OFF AT
MIDDLESBOROUGH : What is thought of it here—HARDWARES :
The customers and the markets for which the goods are destined.

THE iron trade of this district is in a slightly better condition than
it was a week ago., Hardly any one department displays a con-
splcuous improvement; but, taken altogether, the advance is !l:ﬂr-r
ceptible, It is seen in some works beginning operations slightly
earlier in the week than has been the practice recently, and here
and there it is cbserved in a for sometime disused mill being put
again into gear.

Sheets are most in request; and the makers of singles are
generally well employed where they do not stickle for too high
yrices. The iron is to be used chiefly by the galvanisers alike at

ome and in Scotland, but intended eventually for éxport. The
very thin gauges sell actively.

Plates are in fair request where makers have been successful in
obtaining contracts in competition with other districts, The be.t
export market just now for such iron is India. The buyers are the
Government; the quality is good throughout, but the sizes vary.
Great care is taken that they shall not oxidise on their way out.

Hoops are not less in demand.

Three-eighth rounds are being made in large total quantities,
but in small individual lots, the number of works capable of pro-
dueing this denomination being many.

Bars, of what is termed the fancy class, are well to do where
makers have a good connection in the district with the makers of
fencing. lain bars, of the class which tells most in our export
returns, are not proportionately busy ; for the North Staffordshi
ironmasters can roll these at a cheaper rate than their confridresin
South Staffordshire, and they are nearer to the port from which
they have to be shipped to our chief customers.

Firms who have stood aloof from the rail trade during what
may be termed the current excitement in this branch, are nibbling.
In a few instances they have taken dabs embracing two or three
score tons of kinds much less valuable than those which, in the
carly history of the rail trade, were made at the same works.

Prices keep low, but with perhaps a tendency to strengthen
without there being a positive rise. The makers of rounds, of the
gauge mentioned above, complain that though they ought to be
getting 10s. a ton more than the price for list bars, yet they have
to sell them at 10s. under list bars. Excepting in a very few first-
class instances, there is not perhaps a firm by whom the list price
is being got for any kind.

Pigs are steady of sale, with a little more doing at prices
slightly less in favour of buyers, Considerable variation is
seen in the descriptions now purchased at mills and forges,
where, not long ago, the transactions were confined to very
few sorts. Happily this 18 seen as well in regard to
the very best qualities of pigs, as in respect of those which
may be had at low prices, For instance, cold blast iron is
selling in fresh quarters. The transactions indicate the possession
by the buyers of orders for the finished article from consumers
who will have nothing but the quality upon which the original
fame of South Staffordshire was built np. Then, Westbury and
Wellingborough iron is finding favour with people who have pre-
viously used some of the cheaper Cleveland samples, together with
the kindred of irons of this district. A wider variety of qualities
are at this time leaving the finished ironworks of South Stafford-
shire and Enst Worcestershire than at any other period in the
history of the district. The goarcity of orders haa led makers of
long standing and world-wide trade fame to accept apecifications
for qualities mnuch under that with which they have hitherto had
most to do. But whilst selling the goods at as low a figure as is
accepted by manufacturers of less note, they, as a rule, are pro-
during a superior quality.

There is not now muci iron guinﬁ out of the country from this
district in an unmanipulated condition, but the tendency is to
increase ; and even when the rail trade of the scason is over it ia
believed that there will be a gradually improving inquiry on ae-
count of our leading colonies.

During the week many masters have been served —for that is the
best terin to use—with the memorials determined upon at a meeting
of ironworkers who solicit an increase in their wages to the extent
of 10 per cent. What they will do with them remains to be seen.
We have our own views of the course which will be taken, but we
don’t care to express them at this juncture. It is pretty certain
that the masters are umable to give the rise, so Fiun,g as they
can get only the present prices. A maker expressed his con-
viction to us only yesterday that there are very few ironmasters
now in South Staffordshire and East Worcestrshire who are doing
more than make two ends meet. How then, they ask, can they
give an tt;:ivmna? If they should be f?rcei to do what the men
require they must try to recoup themselves by putting up prices,
a course which, it is heliavad? would prove disastrous Pﬁlfka i;
masters and to men, for it would encourage continental makers to
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increase their means of production, and have a similar effect upon
the proprietors of mills and forges in the United States. e
memorial has not been unive presented, but even in instances
in which it has not been received men have hinted that the time
has come when they ought to have more money. This shows a re-
turn of that uneasiness upon the question of wages which was mani-
fested just a twelvemonth ago. It would be gratifying if the
men should, as at that time, be open to the conviction
that, neither in its &mnt nor in its prospective state, will the
trade warrant any alteration. If assured of this truth, the men
should be content to allow the present nl.ifht improvement to go on
developing itself; the better pay for which they are asking may
prove to be within their reach in a few months’ time. It is true
they ask for arbitration if the masters will not give them the
advance. And rather than put up prices, we hope that if the
applicants should persist in this request that it will be conceded ;
for we are sure that even as the books of most of the masters' in
the Cleveland district showed that the advance of 5 per cent. there
might perhaps be given, so those of the masters here would
demonstrate that not even half of what is now being asked for
could be accorded.

The coal trade keeps steady and prices unaltered. Mr.
Frederick Smith, on behalf of the Earl of Dudley has sent out a
circular intimating that after the current quarter all coals will be
weighed over the machine, whether the mineral is taken away in
boats, in railway wagons, or in carts, and that the ton will be that
of 2240 1b., which, it will be remembered, is short weight. Com-
meneing with the 1st of October, the prices will, therefore, be, for
thick coal into boats, railway trucks, or carts, for works’ purposes,
best, 11s, 6d.; common (or seconds), 7s. 8d.; iumpn, 6s, 8d.: black
coal, 6s.; screenings, 4s. 8d.; black screenings, 3s. 10d.: and engine
slack, 3s. Heathen coal will be, large, 11s. 6d.; lumps, 6s, 8d.;
screenings, 4s. 8d, Brooch coal, mixed, 8s. 6d.; screenings, 6s.
The coal weighed into carts for household use will be charged for
on & higher scale. The advance will range from 1s. 6d. to It
has been explained that the prices charged for works' coal upon
the new weight, as compared with the old of 2640 1b. to the ton,
will be a reduction in price relatively of about one-seventh. Iron-
masters who use this coal exclusively assert that the alteration
will run up their costs nearly 5s. upon every ton of iron which
they send out of their mills. It remains to be seen to what extent
the example set by the Earl of Dudley will be followed. It is true
that the thick coal is in unl{' a few hands, and that his lordship is
the chief holder, Eventually the alteration will be adopted, Eut
the change may not come about immediately,

It would be a happy thing for the iron trade if there were no
impediment to the universal adoption throughout the district of
this standard of weight ; and the looseness of the practice which
has hitherto prevailed has no doubt tended to check a rigidness
of economy at the ironworks and the collieries, which has worked
evil for the district. Now, however, that the competition else-
where is 80 severe, every arrangement which goes to increase the
ironmaster’s expenses is to him a serious matter.

The movement with a view to a rise in colliers’ wages is not
understood to have reference mainly to other than the thin coal
men, who, it is understood, were at the last drop reduced in a
larger proportion than customary ; and it is asserted that opposi-
tion is being displayed in some quarters to the levy of contributions
towards the payment of agents to continue the agitation.

The great meeting of iron and steel masters, to begin at Middles-
borough next Wednesday, is regarded by the best men in this dis-
trict as a matter of great importance to the future of the trade in
its scientific aspect. Out of the 200 members of the Iron and Steel
Institute who will then assemble there will be a few from this part
of the world, but not so many as those who wish most good to the
district could desire. The occasion will be eminently an educa-
tional one. Consequent upon the fact that the next quarterly

meeting of the North of England iron trade begins on the"}‘uaaday.
that meeting will be of more than universal interest, and will
exercise a commensurate amount of influence upon the immediate
condition of the iron interest of the country generally.

Alike in Birmingham and throughout the surrounding townships
the general manufacturing industries are in scarcely any case more
than steady. As has been the case for some weeks past most is
being done in heavy goods ; but in the miscellaneous kinds there
are evidences of an improvement in certain of the export markets.
The Southern States of United America are forwarding better
nﬁeciﬁuuﬁun 8, accompanied with advices of an increasingly cheering
character in reference to the probabilities of the future. There is
activity with Brazil in all cases in which goods ean be got into that
country before the beginning of next year, at which time the new
and advanced tariff comes into operation, The River Plate trade
is quiet just now, but it is believed that it will soon be active
again now that certain disturbers of the peace thereabouts have
been brought into subjection. The advices received by the last
mail from Australia, with those also from New Zealand, tu.vu been
alike cheering in respect of the probable future demand ; and they
cannot reasonably be described as unsatisfactory in the number of
orders enclosed. Altogether the prospects of the home and foreign
trade are not, in view of the near approach of winter, so depressing
a1 they were at this time last year.

WALES AND THE ADJOINING COUNTIES.

(From our own Correspondent.)

THE IroN TRADE ; Reports favourable as to present position of the

trade : Hands busily engaged in completing contracts for the
United States and Russian Empire : Fears entertained by some of
@ reaction setting in at the close of the Baltic season : Foreign
inquiry for rails remarkably good : Probability of the demand
being suflicient to keep the works fully employed : Increase in
exports during the past month : Contracts still on the books for
several thousand tons for Russia and the United States - Pro-
bability of Russian contracts not being completed this season :
Several home contracts for rails in the market - Gradual increase
in the home demand confidently looked forward to—THE PIG TRON
TRADE—THE TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES
—THE CHELTENHAM AND SWANSEA RAILWAY CARRIAGE WORKS :
Directors’ recommendation to close one of the works—THE MoN-
MOUTHSHIRE RAILWAY AND CANAL COMPANY'S MEETING—
TRADE OoF THE SouTH WALES Porrs.

LATEST reports from the principal iron making establishments
characterise the trade as continuing in a favourable state of
activity, and the hands employed at the rail mills are now busily
engaged in completing contracts for the United States and Russian
empire. Fears are entertained by some few makers that at the
close of the Baltic shipping season a reaction will set in, but it is
satisfactory to find that the foreign inquiry for railway iron keeps
remarkably good, and it is becoming pretty evident that when
Era:ent contracts are completed the demand will be sufficient to
eep the works well employed. Last month the total
quantity of iron exported from this district reached 50,177
tons, being an increase of 3978 tons as compared with
the Emnaun month, and 12,159 tons over the corresponding
month of last year, being satisfactory and conclusive
roof that the trade is recovering from the depression which so
ong rrﬂvnl;ad, and hopes are entertained of a further improvement
shortly taking place. There are still contracts on the books for
several thousand tons for Russia and the United States, and it is
now pretty generally believed that the whole of the Russian con-
tracts will not be completed this season. Last month the exports to
Russia reached 12,602 tons, being an increase of 915 tons over the
]:rmriuux month, when the exports reached 11,687 tons. Several
ome contracts for rails, ranging from 1000 to 5000 tons, are in the
market, and a gradual increase in the home demand is confidently
looked f%w:mn hl;; nnttlierhl. 8 to be fully realised until next
spring. ithin the past few days exporters are purchasing bars
more freely, which it is ho m{l lango to a rﬂvival.l) in thinugnnﬂh.
There is a better demand for pig iron, and prices are stiffening,

!

Tin plate makers report a slight falling off in the demand during

the past week, and several orders expected from foreign markets
have not yet arrived.

The improvement referred to in previous reports as having set
in in the steam coal trade is now fully corroborated by the returns
for the past month, there being an increase in the exports at all the

local ports. The improvement set in after the month had some-
what advanced, otherwise the returns would have been still more
favourable. uantities were sent to the mail packet stations
and the purchases of French houses were considerable. The arrival
of vessels at the local ports has been somewhat checked by the
heavy gales which prevailed in the early part of the week, but this
in all probability will be of short duration, and it is generally
believed that a permanent increase in the demand may now be
looked forward to. The house coal trade is not characterised with
any degree of vitality, the shipments coastwise being about the
average.

The ements in progress for placing the affairs of the Den-
bigh, Ruthin, and Corwen Railway on a more satisfactory footing
are making good progress, and under the honest and able manage-
ment of Mr. JthEu and his co-directors there is a probability of
the company being s ortly extricated from its chief difficulties.
The net receipts are now 1t appears more than sufficient to cover
the rent charges and the debentures, so that there is a prospect of
the preferences coming in for something by and by. For the
ordinary capital there is no hope, at least for many years to come.
The opening of the Mold and Denbigh and other lines will, it is
expected, bring additio nal traffic on the railway,

he directors of the Cheltenham and Swansea Railway Carriage
Works (better known as Shackleford, Ford, and Co.), in their
report to be presented to the shareholders at their ordinary meet-
ing, regret that the amount of business obtainable during the
continued depression in the carriage and wagon building trade
being quite inadequate to meet the expenses of two large esta-
blishments, there has been a loss on the workings for the year,
and that, in consequence, they will at the meeting have to
recommend the shareholders to forthwith close either the Chelten-
ham or the Swansea Works, with a view to the disposal thereof.
The directors account for the loss by a want of orders for new
work during the first six months, and during the second six months
there was only sufficient business to keep one of the works par-
tially employed, and even this, unfortunately, had to be executed
in the face of several difficulties, prominent amongst which was
the petition of Mr. Johnson for winding up the company, which,
although dismissed, had had a most damaging effect upon the
company,

On Wednesday the half-yearly meeting of the shareholders of
the Monmouthshire Railway and Canal Company was held at the
company's offices, Newport, Lord Tredegar in the chair. The
chairman moved ** That the statements of the capital and revenue
accounts for the half-year ending June 30th, 1869, as circulated
among the proprietors, be passed.” Mr. Cartwright proposed
mxengmuntn to the effect that the dividend, instead of being 4 per
cent., as recommended by the directors, should be 44 per cent.,
and that £4000 should be transferred to the relaying account
instead of £6000. He contended that the half-year’s account fully
warranted a distribution of 4} per cent., and the net revenue was
sufficient to declare a dividend at the rate of 6 per cent. A
division took place, and the amendments were declared to be lost.
Mr. Cartwright demanded a poll, the result of which has not yet
been made known.

The following are the returns of the trade of the South Wales
I:rt: for the month of August and the corresponding month of

t year :—
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Cardiff also exported 28,511 tons of iron and 5018 tons
of patent fuel; Bwansea exported 1567 tons of iron and
8872 tons of patent fuel ; and Newport exported 20,009 tons
of iron. Of the iron sent from Cardiff, Cronstadt took
0424 tons ; New York, 10,337 tons ; Mobile, 1550 tons; New
Orleans, 1000 tons ; Galatz, 1000 tons ; Stettin, 1133 tons : Pesco,
219 tons ; Vordingborg, 905 tons ; Kijoge, 892 tons ; Praca, 519
tons; and the remainder was principally bars sent to the conti-
nental markets. Of the iron sent from Newport,!Cronstadt took
6793 tons; New York, 3126 tons; Quebec, 1264 tons; Alicante,
900 tons ; Boston, 1312 tons ; Baltimore, 1000 tons ; Genoa, 1839
tons ; Galatz, %00 tons; Malaga, 875 tons; New Orleans, 1000 tons;
Riga, 385 tons; Brest, 61 tons; and Rio de Janeiro, 644 tons.
The iron exported from Swansea was all bar, and was sent to Genoa,
Messina, Nuntes, and Palermo.
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NOTES FROM THE NORTHERN AND EASTERN
COUNTIES.
(From our own Correspondent.)

LAUNCH AT LIVERPOOL—DERBYSHIRE COAL AT HULL—STATE OF
TRADE AT SHEFFIELD—NORTH-EASTERN TOPICS : T'yne I'mprove-
ment Commission : Sanitary matters at Hexham : Death of Mr.
E. Potter : Crusade against smoke at Gateshead—THE CLEVE-
LAND IRON TRADE — GLASGOW UNION RAILWAY — STATE OF

TRADE IN BSoUTH YORKSHIRE — CoOAL IN NOTTINGHAM-
BHIRE.,
MEessrs. BoWDLER, CHAFFER, AND Co., launched on Saturday from

their yard at Seacombe an iron sailing vessel of 1100 tons register
built for Messrs. W, J, Myers, Son, and Co., of Liverpool, and
intended for the Australian and San Francisco trade. The ship
was named the Van Dieman ; she is the third vessel built for

Messrs. Myers by Messrs. Bowdler and Chaffer during the current
year.

A good deal of coal has been sent to

Hull from Derbyshire, »id
New Holland, from which

Flncn it is lightered across the water.

_ The old staple trades of Sheffield fail at present to show any
improvement ; indeed, if anything, they are more languid than
hitherto. An average trade is being done in iron, and the demand
for almost all descriptions of railway matériel is active. The file
trade is languid, but the saw and edge tool trades have experienced
an increased demand from Australia and some other colonies.

The revenue of the T?:nt_! Improvement Commission to June 30th
this year shows the slight increase of £250 over the revenue for the
nurrelgjpndmg six months of 1868. It is proposed to reduce the
expenditure on the river improvement works during the next two
years to £60,000 per annum. Of this annual sum dredging will
a.lpne absorb £40,000, The following official report has been made
with regard to the Tyne piers:—‘“The breach in the sea wall,
originally 200ft. at the bottom, and 410ft. at the top of the wall,
has been closed from the foundation up to the level of high water,
where the gap has been reduced to 55ft., the masonry having been
raised from the top of the divers’ work 2ft above low water sprin
tides. In the upper part of the rebuilt work a length of 83ft. o
the masonry has been raised from 24ft. to 20ft. above high water
spring tides. For the protection of the rebuilt and uninjured
portions of the sea-wall fifteen of the large foreshore blocks,
welghing thirty-six tons, have been placed in front of the foot of
the wall.” A visit has been paid to Hexham by Mr, Hewlett,
principal officer of health for Ehu city of Bombay, who has been
commissioned by the Duke of Argyle, Secretary of State for India,

to inspect several towns in England, and examine their sanitary
arrangements and water supply, with the view of :ﬁilw the
best methods of providing Bombay with water, and &‘hng the
most scientific and successful schemes of drainage to that mx:
Mr. Hewlett inspected Hexham, in mmpﬁi with Mr. Ru
chairman of the Local Board of Health, other gentlemen.
Hexham was sewered and water supplied some years since under
the superintendence of one of Mr. Rawlinson’s pupils. The
northern coal trade has lost a rather prominent member by the
death of Mr. E. Potter. A large number of convictions for non-
consumption of smoke took place at the Gateshead police-court on
Friday. The Mayor told one of the parties summoned that if he
really wished to consume his smoke he had better read the
minutes of the Mining Institute of Newcastle for 1858, in which
were details of experiments made in that year by Sir W. Arm.
strong, Mr. J. A. Longridge, and Dr. Richardson, which proved
that the system of Mr. C. W. Williams (which consisted of
admitting air in small streams at the fire-door or at the e,
or at both) it was possible to consume the smoking coal of t
northern counties without making any smoke at all ; and that the
northern coal could be used to greater advantage than the Welsh
anthracite coal, for which the Admiralty had shown so decided a
reference, to the great injustice of the northern coal. The North-
tern Railway Company and the Newcastle and Gateshead Rail.
way Company were amongst the parties summoned, but as it was
considered that they were doing all in their power to abate the
nuisances complained of, the hearing of the cases against them
was adjourned for a month. It was stated on behalf of the North-
Eastern Railway Company that they had spent over £1000 in
trying to abate the nuisance mnmlumed of. )

The Cleveland iron trade still presents great activity, large

uantities of iron having been ship to the Continent d

the last few days. The returns which have been made up for the
past month show that the production of pig in the Cleveland
group, although very considerable, is still unequal to the demand,
the stocks in makers’ hands and in the warrant stores at Middles-
borough still showing a tendency to decline. There is still a great
inquiry for rails, and other branches of the manufactured iron
trade show great activity. The local foundries are well off for
orders, and the mechanical works are well emlzlnjrad. Shipbuild-
ing prospects are, perhaps, scarcely so good, but at present the
sha I:uil lers are pretty well employed.

I fair business has continued to be done at most of the South
Yorkshire ironworks, rails, plates, and sheets being in tolerably

ood request. The demand for coal has improved considerably of
ate in South Yorkshire, There has been rather more doing in
steam coal to Grimsby, shippers sending off in anticipation of the
closing of the Baltie,

A coal seam has been struck at Clifton, near Nottingham, on
the estate of the late Sir R. J. Clifton. The seam was struck at
a depth of about T0ft,

The screw steamship Essex, recently launched by Messrs.
Humphreys and Pearson, of Hull, for Messrs Bailey and Leetham,
has made a favourable trial trip. The Essex attained a speed of
over eight knots per hour, although she had on board nearl
1000 tons of her first cargo. In the course of a few days she wi
leave Hull for the Baltic, having been built specially for the St
Petersburg and Baltic trade. By the addition of the Essex, the
fleet of screw steamers belonging to Messrs. Bailey and Leetham
has been increased to twenty-six vessels of an average registered
burthen of about 800 tons. The Essex is 240ft. long, 32ft. beam,
17ft. in depth, and her burthen is 1000 tons, builders’ measure-
ment. Her engines are of 120 horse-power.
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