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LITERATURE,

Das Bessemern in Oesterreich. Eine Zusammenstellung der in
der Oesterreichischen Zeitschrift fir Berg-und Hittenwesen
von Jahre 1856, bis zum Mai des Jahres 1865, erschienenen
wichtigen Abhandlungen und Berichie uber das Bessemer'sche

Eisen und Stahlfabrikations- Verfahren. Mit geschichtlichen

Vorbemerkungen eingeleitet von Orro FrerHerex Vo

Hixcenav. Vienpa: 1865. Manz.
[SECOND NOTICE.]

ALTHOUGH the title of thiswork would seem more especially
to apply to “ bessemerising " in Austria, four of its most
important essays are drawn from Swedish sources, and give
accounts of the history and progress of the process in
Sweden. This is, however, perfectly justifiable when we
remember the great influence exercised on the spreading of
the process in Austria—indeed over the whole world—b

its success in Sweden. Fortunate in the possession of aucﬁ
a distinguished and public-spirited writer and metallurgist
as Professor Tunner,the ironmasters of Styria and Carinthia
periodically received through his aid the best news
on the subject. On this occasion we shall more
especially confine our attention to these excellent Swedish
papers, which may be regarded as forming the complement
to the very valuable treatise by M. Boman on the Bessemer

process in Sweden, which appeared in these columns about |

eight months ago. M. Boman, in fact, speaks more than
once of M. Grill's experiences, and writings on the proceed-
ings, at Edsken, where the first experiments in Sweden
seem to have been conducted—no doubt, mainly at the
expense of the enterprising and sagacious Swedish Iron-
masters’ Union. It will be of course noticed that these
trials were made with stationary furnaces. This means
for ** bessemerising ” is, indeed, known under the designa-
tion of the “Swedish methed,”in contradistinction to the use
in England of the movable converter afterwards invented by
Mr. Bessemer. The objections against the fixed furnace plan
have been stated by the inventor to be “ the impossibility
“ of utupﬂin%the process without running out the metal ;
“ for if the blowing ceased for one instant the fluid metal
“ would run into the tuyeres, and stop them up.” The
brick lining was also much sooner destroyed than the pre-
sent ganister lining ; and another inconvenience arose * from
“the danger and difficulty in tapping out the fluid
“ malleable iron with a bar, after the manner of tapping
“ an ordinary cupola furnace, for the blast had to be con-
“ tinued during the whole time the charge was running
“out of the vessel, in order to prevent the remaining
“ portion from entering the tuyeres.” Another difficulty
‘ arose while running the crude metal from the melting
“ furnace, since it was necessary to turn on the blast before
“ any metal was run into the vessel ; the first portions so
* run in were, in consequence, partially decarbonised before
“the whole of the crude metal had left the melting fur-
“nace,” In principle, however, the two methods must
evidently correspond, and the adoption of the movable
converter is rather a question of economy than of absolute
necessity.

For the easy and full comprehension of a few of the
technical points in these papers, one or two sketches are
rather needed. Written for comparatively narrow circles,
their authors assume that different minor points in the con-
struction of the furnaces are known to the reader. It
appears that the air tuyeres of the furnace at Edsken
were at first set in two rows, one above another. It was
found that the iron ores which gave the most satisfactory
results with this arrangement—*at least as regards the
‘“ possibility of producing a soft steel”—~were those which
contained most manganese, such as the ores of Dannemora,
Vindtjern, Langvi, and Kriikniis. For this reason about
69 Austrian |b.,* and afterwards 40 lb. were used for
each charge of the blast furnace. DBut as the steel showed
less tenac.ty in being worked, the Kiiiknis ore was after-
wards left out of the charge; but the result of that was
that for a long time no properly soft steel was produced.
The blast used was not sufficiently powerful ; an effect due
either to the amount of air being per se insufficient, or
that its being fed in from two rows of tuyeres was less
efficient. The diameter of the six upper tuyeres with lin.
holes was certainly so chosen that a volume of air passed
through them nearly equal to that flowing through the
bottom tuyeres with holes { in, in diameter, But, as the blast
from the upper tuyeres had to pass by a much shorter road
through the molten pig, a portion of its refining action got
lost. There is every probability that this was indeed the
case, and it may be considered as proved by the results
which followed the following changes in the construction
of the furnace :—* The upper row of tuyeres was lowered
* to the level of the bottom one—that is, twoinches above
“the sole. The iron thus stood higher than previously
‘“above the taoyeres, which latter were all mage to Zin.
“diameter.,” At the same time the roofof the furnace was
set 19in. lower, in order to obtain a more concentrated
temperature in the narrowed capacity. Amongst other
improvements made at about this time was the formation
of a conical stopper of fire-brick, instead of the previously
employed coating of clay for closing the hole in the
wrought iron ladle. The whole could thus be better heated,
causing the steel to run in a more lively way, leaving but
an unimportant waste.

» The blowing apparatus which, before the widening of
the tuyeres, only made from 60 to 70 strokes per minute,
had its speed raised to80. * The period of blowing in was
“thus finished in from seven to ten minutes, though before
‘“ those changes, it took from twelve to twenty minutes, and
‘“‘even to thirty minutes. The pressure of the blast, which
o ¥wriunaly rose to 12-141b. English pounds per inch, then
‘“fell with the increase of the tuyere openings, down to
“6-81b.” M. Grill observes that it would be difficult to
accelerate the fining process by increasing the volume of
the blast, as in this case the boiling of the mass would be
too powerful ; and for this reason its intensity is moderated
at the beginning. With these changes it was not found
neccssary to try manganetic ores, which previously gave

* 9,68 Austrian Ib. are equal to one Eoglish owt. It is seen
tha au exact conversion of the foreign weights and measures is not
veeded bere,

the greatest facilities to a good fining at a high tempera-
ture. Exact tests of the steel now produced showed that
it was much superior to the previous work, not alone as
regards softness, ease in meltinf, and tenacity, “ but also as
‘“regards its freedom from slag and other impurities.”
The steel was also much easier to manipulate from its
hi‘ghar temperature and greater fluidity ; “so that both
“furnace and ladle remained free from deposits, and in the
“ castings produced there was seldom or never a bit of slag to
“be found when they were being worked up,” From a table
which is given, it would appear for every charge in the
blast furnace about 16 centners were emrlujed, from which,
in addition to the “ waste” pig in the blast furnace and the
steel cross, 10 centners of pure castings were obtained.
The daily produce was 374 centners.

In another report addressed to the Jern-Kontoret or
Swedish Iron Masters’ Union, in 1859, M. Grill enters more
fully into the details of working up the metal. Amongst
the points interesting in England may be noticed that even
so long ago, “the steel produced at Edsken” was so hot
and flaid that they conld cast, in dry clay moulds, a
number of railway crossings. It was also found that all
“crop pieces,” whether from the Bessemer furnace or from
the hammer, “ were excellent forre-melting in iron furnaces.
‘““ After being directly re-melted they afforded hard, tough,
and good wrought iron.” Workmen in whose hands Bes-
semer steel was placed greatly praised “the ease with
“which it could be worked, its resistence to repeated
“weldings and hardenings as also its strength.” A wonder-
ful instance is cited by M, Grill, in which a plate of white
pig iron, 1} in. thick, was bored through with fourteen holes
without the tool having to be ground, while it showed a
sharp edge even after the last operation. Professor Tunner
quotes, at the end of this paper, several passages from a letter
he received about this time from afriendin Sweden. Amongst
other matter we read the opinion, for which we have been
able to cite so many strengthening circumstances, that
the principal thing in this process is to work with much
and with a powerful blast—in such wise, that the charge
of about fifteen centners is finished in from seven to ten
minutes. By this means the heat is concentrated, the
mass more fluid, and the separation from the slag more
complete, “ It is not doubtful that locomotive tires can be
‘“ cast which will only require to be somewhat hammered, or
“ still better, rolled.” Excellent axes are now already cast,
and they only require to be sharpened. The manufacture
‘““of steel In pots in Sweden will now cease entirely, and
‘“ every one is now convinced that the Bessemer process is
‘““cheaper and more suitable.”

In a later report from M. Grill we find it stated that
experience has shown that “ a Bessemer furnace can stand
‘“from thirty to thirty-six blowings with only slight
‘“repairs, and without requiring to be newly lined with
“ bricks. The bricks made of tne Hoganiisclay (fire-clay
“from the lignite formation) have shown themselves to be
““sufficiently fire proof.”

Any required hardness or softness in the steel could be
obtained by stopping the process at the proper stage,
which, as in England, can be easily judged by an examina-
tion of the peculiar changes in the flame. * Only with an
“untried pig iron, or when the tuyeres get partly stopped
‘“up, or when any uncommon disturbance in the cuurse of
““the process takes place, does it thpen that the intended
“ quality of steel is not obtained.” Inspite of what is
often repeated about “ the uncertainty” in producing Bes-
semer steel, it was found in Sweden that “in besseme-
‘“rising the hardness of the steel could be more easily de-
“termined than with most other steel making processes. It
““is evident that all the steel of the same blowing in is of the
“‘same hardness, which is at last accurately determiuned by
“an examination of the fracture.”

We read further on that the forging of the steel castings
is carried out at Hogbe, under the direction of an English
steelsmith, and that the English modes of working are
adopted, in order to give a clean surface to the hammered
steel. The main features of the working are, that the
heavier castings, of 6in. square and 30in. in length, are taken
down to Jin. square in the course of about eight heats in
the gas furnace, under a steam hammer weighing twenty
centners, and giving filty blows per minute. Castings of
from 4 to 4} in. square, and of the same length, are worked
in two heats, under a 8-centner hammer, driven by water
power, down to about 2in. square. The hammered-down
material 1s then heated, covered with borax, in a * hollow
fire,” fed with coal. After being hammered out at the
same heat to 1}in. square, one portion of the steel is ready
for such purposes as coarse turning tools, borers, &c.
After this_forging the steel is examined, and scales aud
cracks on the surface are chipped out; the bars broken
into lengths of about 18in., and their fracture examiued.
The pieces are then hammered out under tail hammers, the
smallest of which, driven by steam, makes 252 strokes per
minute, with 61in. stroke, and weighs about 320 Austrian
pounds. Under the tail hammers, all the smaller dimen-
sions are produced down to %in. square.

In order to give in figures an idea of the immediate suc-
cess in Sweden of the process, we may cite a table which
we find here. From the 1st of November, 18358, to the 21st,
1559, were obtained from the castings successfully sub-
mitted to the steam, the welding, aud at last to the smaller
hammers :—

Steel of the first quality o and 3035
" - n rallway steel 1034
i 40-89

Bocond quelLY .o wn  bie w ae 4003
wu“ .l.ld Gl'up T T T Bad i Baw 9'“5
Oxidisation (Abbrand.) 1008
Tﬂl’-l.l .e . 100-00

Taking the “ bessemerising ” and the hammering together,
the following are the products in percentages of the pig
iron employed : —

Finisbed steel of the first and second quality ... 4850
B GUIE v o0 o bes wo e aw v VDS
FIEOPR.... = tros i wai Nk e ~uid sews R
'U'Iidl!-’ll.luﬂ BOW  mEW  sEE wem  we® B,y EU'I.'E'

Tﬂhl L L LLL ] LELL LLE] lﬂu.uu

In England very good prices are obtained for the crop ends
of rails and other work. They are largely used in Sheffield
for melting up to ordinary cast steel. We find it here
stated that, at any rate when M. Grill wrote, the steel crops
only had a value rather higher than the pig iron. This
may in fact be due to the ost complete supercession 1n
Sweden of the old methods of making steel.

Professor Tunner does not hesitate to say that “according
“to the experiments which have been made in Sweden,
“ and the many verbal and written opinions he has heard,
‘ Bessemer steel considerably surpasses the common Swedish
“gteel, and is in general to be com with the better
“ qualities of English cast steel.” He considers that it is on
the same level as the best English welding cast steel; it
only requires rather more attention in hardening, “ as it
“ takes the hardness at a much lower temperature, and just
“in this respect testifies to the many qualities originating
“ in what the English call ‘body.” It is possible that the
“ boundaries of the appropriate heat may be looked upon as
“ very narrow.” It appears that such delicate work as
razors, sword blades, steel mirrors, scissors, knives, and
nippers for watchmakers, have long been made in Sweden
of Bessemer steel—a very distinct proof of its admirable
qualities.

We now come to the last essay of M. Grill which is
inserted in the work before us. It may be remembered
that in the translation of Bomard's compendious work on
 Bessemerising in Sweden,” which we gave some time
ago, he observes, under the heading of *the theory of the
process ” :—“ But little can here be said in addition to the
“ explanation of the Bessemer process, given by M, Grill in
‘“ the Jern- Kontorets-Annalen.” The following is a trans-
lation of this explanation, which we insert in ezfenso, as
we consider it of importance, though well believing that
much of the theory of the process has still to be worked out.

“The Bessemer procees differs from apy other method of fining
in that :—1. No special fuel is required to melt, and to keep in s
fluid state during the entire refining, the pig which is being
operated upon.

2. That the consumption of fining Frischechlacken slag and of
oxidised iron is considerably less; and;

“3. That the fiped product, iron or steel, still has sufficient
fluidity to separate itself from the clay. That this is possible is
due to the principle first discovered, or first applied, by Bessemer,
that mollen pig iron is not merely not cooled and solidified, when
finely divided streams of compressed air are led through it, but
rather remaios liquid, and is fined to steel or irom, the temperature,
at the same time, increasing to such a degree, that the metal operated

upon remains in the fluid state.

“ The suppositions (that the necessary temperature is herewith
prodoced by a direct combustion of the narbunp—ﬂ:i tbe plumbago—
by means of the blast; that the temperature is thu~ produced and
the fining thus effected—that, in fact, we have here an instsnce of
true finivg by means of blast—( Windfrischen)—is just as incorrect
as the assertion that merely the iron is burnt instead of the ordi-
nary combustible, and that thus the loss must be necessarily of such
an amount as to be beyond the range of economical production.

“ Alter an accurate study of the 'l:c it is impossible to deny
that an actoal *slag-fioing' (8ch hu:riu:ﬁm) takes place. A
proof of this view is the comparative quietness of the fluid pig for
several minules before the boiling begins; further the boiling up
itsell ; next its occasional occurrence in several repetitions, with
intervals of quietude. Other proofs are the small amounnt of per-
oxide of iron in the slag produced, ss also the colour of the flame,
and lastly, the perceptibly increasing temperature alter the cessation
of the boiling.

‘“ It is evidently not ble to assume that the blast has such an
intense affinity to the carbon and silicium that it should attack
these without oxidising the iron, which is present in much greater
quantity. At this high temperature the metal is unceasingly sub-
jucted to a stream of air at a pressure of two atmospheres, and
therefore conlaining a double portion of the oxygen of the atmo-
sphere. The iron must evidently be greatly tending to get oxidised ;
a fact which is evidenced by the fireworks-like sparks and the bright
streams of fire which are thrown out of the furpace. It is only the
question here what road is taken by the iron which is burnt in the
furnace. The explanatiou is given in the slag, which is very poor
in peroxide of iron, and the ferruginous coutents of which are
reduced by means of the coal and the silicinm of the pig. The
blast forced in contains, in round numbers, eighty volumes of
nitrogen and twenty volumes of oxygen, the latter of which, as
will be shown further on, is completely utilised in the process. In
that stage, before the boiling up takes place, it most be assumed
that the greatest portion of the oxygen is combined with the iron
remaining in the fluid wass—the nitrogen principally escaping. For
this reason the maes behaves comparatively quietly, nsno development
of gas takes place from itsel!, Dot when the boiling begins there
6l:0 escapes, besides the eglity volumes of nitrogen, the twenty
volumes of oxygen. By means of the combination with the carbon
the latter is changed into forty volumes of carbonic oxide; and
this last volume of gas is still increased by a volume at least equal
in amount, as the oxygen which formerly remained behind in the
iron is now also combiued with carbon, aud also escapes as carbonic
oxide gas. If, for instance, eighty volumes of gas escape during the
quieter stage of the precess there escape at least twice as m or
160 volumes of gas, within the same length of time, during the
boiling stage. The violence—often slmost explosive—with which
the fining takes place is thus explained, The proportion of iron
in the slag is reduced at the expense of the coal and silicium econ-
tained in the pig, and the reason of the slight proportion of oxide
of iron in the slag can thus be accounted for. It is known how
inconsiderable the amount of peroxide of iron can be in order that it
way decarbonise iron during the boiling. In blast furnaces, if boiling
slag has partly formed itsell, the examples of this exist in great
number. One cannot wonder that, under extremely favourable oir-
cumstances for this chemical process, the slag has not the a r-
ance and ferruginous composition of ordinary finery slag. On the
contrary, through the contiousl energetic reaction between itsell
and the pig, it gets poorer in iron, but richer in silica and several
other bodies, drawn from the pig and the sides of the farnace.

** The occurrence of the boiling in several repetitions points to
ibe fact that, in the interval, the oxygen of the blast remains
behind in the slag by wneans of its combination with the iron.
And alter this latter bas begun to get sufficiently free from iron to
reduce the carbon in the pig, the wass is set violently boiling by
means of the development, at portions of it, of carbonic oxide.
This action lasts as long ss either the slag has become too poor in
oxide of iron, or that the greatest portion of carbon and silicium
have been separated from the iron. The colour of the flame, which
appears blue near the mouth of the furnace during the whole
cess, shows that the furpace is filled with carbonic oxide, which is
formed by means of the action of the slag on the carbon contained
in the pig iron.

“As the products of combustion always tske up the heat
developed in combustion, we thus find that the greatest hest
remaius bebind during the combustion of the iron to peroxide,
Tue carbonic oxide, on the contrary, formed by the oxidation of the
carbon in the pig goes off at the temperature of the whole mass, aud
hence takes away & not inconsiderable portion of the heat. The
greater portion of the beat freed at the beginning of the combustion
of the iron gets, nevertheless, combined in the immediately following
reduction of the oxidised iron. It is, therefore, probable that the

heat produced before and during the regular fining s principally con~
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fined fo that part which, ly means of the combustion of the carbon con-
“lained in the pig. is driven off in the form of carbomic oxide.

% QOn the supposition, fur which reasons will be given in the
following, that 8 per c-ut. of the carbon in the pig are taken away,

this quantity of carbon amounts, with each charge of 16 centoers,
to not qnite 50 Ib. & guantity which pretty nearly equals a
Vordernberger Fassel, or 73 oubic feet of soft cbarcoal. Tbis not

more than is o to conpterbalance the cooling influence of
the oold blast, of the furnace sides, &c. For this reason the
tem re, during the process, does not appear to rise considerably
belore the fining process proper has come to an end. On the other

hand, the temperature rises, after the fining is finished, to a bright
white heat. is is due to no other cause than that the heat
now by the combustion of the iron is not further bound up
through the reduction, A small portion merely goes off with the
the volume of which, from the reasons given in the preced-
g, is, at the same time, considerably increased. This infrease of
temperature i noticeable at the tapping of the steel, as also more
lly in the drops of iron thrown out, which are red during
the whole time of the fining proper, and soon cool down. On the
contrary, after the fining is finished they are at a white heat, and
keep this temperature for a very long time.
“According to s calculation by Herr Grill—conducted as accurately
as ble from the data of Edsken—the volume of air per minute

forced into the Bessemer furnace amounts to 947 Austrian cubic
feet, or, during the whole eight minutes duration of the blowing in,
7.576 cubioc feet. The quantity of atmospheric oxygen is determin-
able, according to the local relation of temperature and barometrio
re, at 121 1b.  As the amount of pig iron was 1,743 Ib., and
as, in accordance with chemical researches, it may be taken that
8 per cent. of carbon and } per cent. of silicium were separated from
the pig, 79 1b. of oxygen must have been absorbed. There thus
only remains 42 Ib. of the whole amount of oxygen, which quantity
is capable of burning 147 lb. of iron to peroxide, or 84 per cent. of the
‘lrhur: pig. The entire loss can thus Le calculated at 3 + 05 + 8-4
=114, or nearly 12 rar cent.—which as has been, in fact, found to
be the tical resuit.
This calculation shows clearly that :— : A
%1, All the oxygen of the volume of air blown in has been utilised

in the process. .

3 TII::III. the oxygen of the air is not sufficient to oxidise more than
cent. of silicium, 8 per cent. of carbon, and about 8 per cent. of

n; or a total of about 12 per cent. in weight of the pig.

%3, That with this volume of air the boundary of the use of the

erioc oxygen hi- vot been exceeded.

““4. That the carbon of the pig is pot driven away in any other
form tban that of carbmic acid gas, which degree of oxidisation is
similarly reached in the so-called blast fining. (Windfrischen.)

. ﬂ is also clear t'at the reason that the tewperature of the air
employed has such a g +at influence in the course of the fining pro-
cess, is because an elevation of the temperature, and not of the pres-
sure, is attended with a diminished supply of air into the furnace.
It is bencoe seen how the experiment at Edsken, with hot air, was
successful in giving better results as long as the stzam engine
driving the blast was not worked to a higher power. '

“ 6. Lastly, that the improved working, which was perceptible
after the 18th of July, 1858, was mainly dJue to the increased amount
of the blast, produced by the increased sections of all the tuyeres,
openings, aud blast apparatus, although the pressure was simulta-
neously diminished.”

The general conclusions fo be drawn from these experi-
ments, carried out at Edsken with different ores, are thaf a

Jreedom from every kind of impurity is an absolute require-
ment for producing a usetul steel ; and that, nevertheless,
the red-shortness which is caused by the presemce of
sulphur may be so completely overcome by a careful
roasting with gases, that a trace is neither to be found in the
pig nor the steel, even with ores which are generally looked
upon as leading to red-shortness. The presence of a small
amount of manganese is very desirable, as much on account
of the ease with which the fining takes place, as with

ct to the malleability of the steel produced. Sulphur
and manganese in the pig nevertheless cause a violent, in-
convenient boiling, especially if the pig be very dark
coloured (stark halbirt.

Basic charges would appear, from several indications, to
be more suitable than those rich in silica. It can be
specially remarked of the Dannemora pig that it lets itself
be well woiked, though the blowing in is attended with a
violent boiling action. The hardest numbers of the steel
evolved over No. 1, lets itself be forged, and, “ after being
“ hammered from four inches down to two inches square, it
“neverthelessshowed the texture peculiar to the pig, with a
“ diagonal, crystalline radial arrangement.”

In our next notice of the book before us we shall more
especially direct attention to the progress of bessemerising
in Austria itself.

A Record of the Progress of Modern Engineeri

Wintiam Husmser. London: Lockwooed and Co.

THE engineering annual before us fully maintains Mr.
Humber’s reputation as an author, It is, as it professes to
be, & résumé of all the more interesting and important works
lately completed in Great Britain; and containing, as it
does, carefully executed drawings, with full working details,
will be found a valuable accessory to the profession at large.
The volume commences with a series of essays, on iron
railwsy bridges, the coating of iron structures to prevent
oxidation, economy of steam machinery ; and on harbours,

, and breakwaters; the latter section comprising an
investigation of the several most important points to be
embraced in designing harbours or improving the natural
resources of ports.

The latter part of the letter-press consists of the descrip-
tion ‘of the plates, which represent the greater part of the
volume ; and as the drawings and descriptions have, for the
most part, been obtained from the engineers who designed
the works, we presume that the fullest reliance may be placed
on theaccuracy of both, The worksnoticed are the Birkenhead
docks, the Charing Cross station roof, the Digswell viaduct,
and the Roberywood viaduct, on the Great Northern line ;
also the Clydach viaduct, and the river Ebbw viaduct, on
the Merthyr, Tredegar, and Abergavenny Railway, the
College Wood viaduct, Cornwall railway, Dublin winter

, the London, Chatham, and Dover bridge at Black-
; and, finally, the Albert harbour at Greenock. In
addition, the author gives a dissertation on metallic and
general permanent way, which he illustrates by a sheet of

engravings.

Tables of Tangential Angles and Multiples for Setting out Curves.
By ﬂ.{mlnn angm. Lﬂndﬂf : Ij;ckwuodﬂgmﬂ Co.
Tae compier of these tables does not lay any elaim to
originality as regards the method of calculating and
mi out curves, for the system he employs was first
published by Rankine, and has since been very gene-
rally adopted by civil engineers. The tables consist of

for 1864. By |

the tangzential angles and their differences, for curves from
5 to 200 radius, and are applicable to whatever unit of
measurement be used.

There are appended tables of multiples, intended to
facilitate the calculation of fractional chords, which usually
occur at beginning and end of curves. Each of these curve
tables is printed on a small card, which, being placed on
the theodolite, leaves the hands of the surveyor free to
manipulate the instrument—no small advantage as regards
rapidity of work, Theyare elenrlgr printed, and compactly
fitted into a small case for the pocket, an arrangement that
will recommend them to all practical men.

VISITS TO THE PROVINCES.
MERTHYR, AND ITS IRONWORKS,

[coxcLupED. ]

Tae Cyfarthfa Works at the present time have a forge power,
or power of producing puddled bar iron, equal to ten or twelve
huodred tons per week, and there is sufficient mill power, when
fully employed, to turn out from twelve to fourteen bundred tons
in the same time. The coal used in all these operations is raised
on the property close at hand, as already stated. A comnsiderable
quantity of native ironstone is likewise raised on the spot, and the
importation of Cumberland and other ores into the ports of Car-
diffi Swansea, and Briton Ferry, for the unse of these works,
amounts to at least 50,000 tons a year. 1he limestone used as a
flux in the blast furnaces is obtained from the morth ounterop of
the basin, the quarries being close to the works. The limestone,
coal, and ironstone are brought to the furnaces by railways and
tramroads. The number of horses employed on the wiole esta-
blishment is 400, locomotives four, and the total number of men
rather less than 5,000. On the whole the machinery at the works
is of a substantial and somewhat old fasbioned description, water
power being still used to a great extent. There sre no less
than five large water-wheels now at work in connection with the
forges, several engines also being employed to drive trains of
rolling mills, _

Six schools in connection with the Cyfartha Works were esta-
blished in 1856—three for boys and three for girls— the average
attendance of children being now between 900 and 1,000. There
are three head masters, three head mistresses, two assistant-
mistresses, and twelve pupil teachers, The schools are all under
Government inspection, ard conducted under the British and
Foreign svstem. The workmen coutribute one balfpenny in the
peund of their earnings towards the support of the schools, which
are also assisted by a grent from Government, the remainder Leing
paid by Mr. Crawshay.

The late Mr. William Crawshay, of Stoke Newington, was
proprietor of the Cyfarthia apd Hirwain Ironworks for hslf a
century, He died on the 11th of August, 1834, in the 52nd year
of his age, and is buried beneath Hornsey Church, one of his
grandsons, Mr. Alfred Crawshay, late captain in the 17th Lancers,
being buried in the peighbouring churchyard. At present the
Cyfarthfa Works belong to Mr. William Crawshay, of Caversham
Park, Oxfordshire, his som, Mr. B. T. Crawshay, residing at
Cyfarthfa Castle, and acting as manager of the works. The
chief cashier is Mr. William Jones,

Before closing this notice of the Cyfarthfa Works, it may be of
interest to state that the rumours about their approaching sale,
which a few weeks ago were extensively circulated in the Welsh
newspapers, causing considerable excitement in the mining
districts, originated in a very simple matter. Some correspondence
was passing between Mr. R. T. Crawshay and his father, the
latter advocatiog the sale of the works to a company, because of
the increasing competition in the iron trade, and the former
wishing them to be retasined and carried on as heretofore. It
chanced that the faet of such correspondecce taking place was
mentioned to a genlleman who called in at the Cyfarthfa office,
and he returued to Merthyr, announcing that the works were to
be sold, consequently the nmews spread like wildfire over the
disir ct, and shortly appeared in the newspapers, having lost
nothing in transmission.

The Plymouth Ironworks, to the south of Merthyr, on the
Cardiff road, were founded by Mr T. Bacon, son of the Mr,
Anthony Bacon, the original owner of the Cyfarthfa property.
Mr. Richard Hill, the descendant of a Cumberlard family, had
been for some years actively eugaged in the Cyfarthfa Works, but
in 1785 he bought the Plymcuth Works of Mr. T. Bacon, who
retained un improved rental on the terms of his own lease. The
Plymouth Works took their name from Lord Plymouth, the owner

of a great part of the ground on which they are situated, and the

Erapeltj' has now passed into the bands of his successor, the
aroness Windsor, otherwise Lady Clive. The remainder of the
land belongs to the Marquis of Bute, the legatees of the late Mr.

| Thomas Thomas, of Aber, the sons of the late Mr. Davies, of
Mardy, Mr. Llewellyn, Mrs. Probyn, and Thomas Evans aed Son. |

The first proprietor of the works, Mr. R. Hill, before his death,
took his eldest son ioto partoership with himself, and after the
death of the father the works fell into the hands of the three sous,
Richard, John, and Aunthony. Mr. John Hill afterwards sold his
share in the Plymouth Works to his brothers, and finally, in 1845,
Mr. Anthony ilill became the sole proprietor, and retained the
works till his death in 1862. In his will be made it almost
binding upon his executors to sell the works as quickly as
possible, and in September, 1863, they were bought by the
present proprietors, the Plymouth Iron Cnm%:‘l.ny, in other words,
Messrs. Fothergill, Hankey, and Bateman. The original lease of
the more important part of the property expired on the 1st May,
1864, and the new leases from the different owners already men-
tioned are all for such periods that they will expire at the same
time—in the year 1914, The executors appointed by the late
Mr. Anthony Hill are Mr. A. T. Upton, of Austin Friars ; Mr. R,
Oliver Jones, chairman of the Glamorganshire Quarter Sessions ;
Mr. Charles W. Upton, barrister at-law; Mr. Jobhn Bates, of
Bristol; and Mr. David Joseph, of Ely Rise, near Cardiff. In
Mr. A. Hill's time the business was carried on under the name of
the Plymouth Forge Company, and the area of the property is
about two square imiles,

When Mr. Richard Hill took possession of the works in 1785
there was but one blast furnace, situated at the upper end of the

property, within a mile of Merthyr—blown at first by a large | £

smithy bellows, and afterwards by & rude machine, set 1n motion
by water power. This furnace, which had been constantly
burning for forty-five years from the beginning ot the present
century, was at the end of that period allowed to cool for repairs,
At the lower part of the furnace a mass of burnt iron, seventy
tons in weight, was found, and on the foundation stone the
initials of the founder of the works, “ T. B.,” were seen deeply cat.
Mr. Bacon also constructed a watercourse — in existence to this day
—known as the Plymouth Feeder. This takes the water from
the river Taff, in the centre of Merthyr, to the several wheels in
the works, at three different levels, at a fall of 28tt., 27ft., and
241t, respectively. After performing its work the water is
restored to the Taff river, at a poiut three miles lower down than
the point whence it was abstracted. A good supply of water is a

| practically without avy ten years
' Anthony Hill established boys’, girls’, and infants’ schools, as well
' as some places of worship, all supported at his sole expense ; and

matter of vital importance to the Merthyr millowners, and ia!
sgreements, as well as clanses, in the Lotal Waterworks ﬁo{
Mertbyr, regulate the supply to the large ironworks in the nei
bourhood. Plymouta Works however. were supplied with
the waters of the Taff for motive power, under a lease of ninety-
nine years from the Marquis of Bute who has certain privileges
over the waters of hﬂ:;i river, to Inrdmfirmth& e lease
expired a year and a much to s many who
knfl:nnt of the ezistenc:&n,mh a lease; m tm.ng:mt,
however, was soon made.

In the year 1806 the quantity of iron made at the Plymouth
Works was 3,952 tons. Mr. Richard Iill, who found but one
furnace on the property, in the course of time erected two more,
making three, In 1815 the three furnaces preduced 7,800 tons
of iron, In 1845 when Mr. Anthony Hill became sole proprietor,
there were seven blast f each producing an average of
80 tons of iron per week. From 1845 the works rapidly rose in
importance — for up to that date little but water and horse-power
had been used, the introduction of steam power throughount the
country telling severely sagainst the Plymouth Works in conse-

uence of this tardiness. At present the works consist of ten blast

urnaces, blown by three hll:rst engines and four water wheels,
Near the furnaces are foundries where all the castings for the
works are made. All the furnaces are still worked by cold blast,
because, it is stated, * the cold blast, altoough more expensive and
slower in action, is found to yield iroo of better quality than
is obtainable by the bot blast method, which has a greater power
of utilising inferior metals.”

Mr. Hill oniginsted the idea of utilising refinery and forge
cinders in the blast furnace, according to the following statement

ublished in 1831:—* Messrs Hill and Co., of the Plymouth
E’i'nrh, near Merthyr, obtained a patent many years ago for the
use of forge and refinery cinder, as a substitute for the mine in
the furnace. It is an oxide of iron, with but little foreign matter,
and therefore containing a great proportion of irom, frequently
sixty or seventy per cent. It had not been generally used before
for any p ; for although it was known {o contain a large
tion of iron, all a to smelt it effeetively and econo-
mically bad failed. It was thought to be so prejudicial to the
working of a furnace, and the quality of the iron produced, as to
render its extensive application impracticable. The effect it pro-
duced was to make the furnace burn, although a light burden
was used. The tuyeres could mot be kept strong ; the cinder
became black, and the iron of a very inferior quality, being
entirely white and very thick in running out of the furnace.
Under all these discouragiug circumstances, it was thought that
no substitution of forge or refinery cinder for mine could be
advantageously made, and the cinder was consequently laid aside
as worthless. The contrivance of Messrs, Hill and Co. consisted
in mixing the cinder with argillaceous matter so as to form a more
complete imitation of the ore in its natural state. A portion of
the shale or clunch adherisg to the natural ore when first raised
was to be put into the furnace with every charge of cinder ” The
leaper material thus iotroduced into the furnace answered the
expectations of Mr, Hil!, and as the pews spread all the iron-
masters in the country began using their tons of waste cinder,
from which they began making bad iron in large quantities, for
experience has since shown that cinder can only be used sparingly
and with care in the Welch ironworks. It can be used more
largely in Staffordshire.

At the northern end of the property a very old engine erected
in the early days of the works, is still empliyed, working in dry
weather three strokes per minute, and in wet weather six, raising
67 gallons at each stroke. Nearly the whole of the mineral pro-
perty of the works is, however, drained by another large engine,
which, with its shaft and pumps, commenced work thirteen years,
ago, having been erected at considerable expense. 1t is an 85.ip.
Cornish engine, having three lifts, working in a depth of 220 yards,
at the rate of six sirokes in wet weather, and three n dry,
raising 134 gallons of water at each stroke.

The Plymouth Works now contain four forges and nine mills
for the transformation of the pig iron into the various kinds of
finished iron supplied by the company, viz., merchant bars, nail
rods. and rails, The native clayband ironstone of the Plymouth
Werks yields about 28 per cent. of good iron. of great strength
and tenacity, apd this, mixed with the hematite imported, gives
softer iron of superior average quality. In fact, the iron pro-
duced at these works has more than once proved its good qualities
when subjected by the Goverament to severe tests; and the chain
cable which saved the Great Eastern, and some smaller vessels
which clung to her in the hurricane off Holyhead a few years aga,
was made of Plymouth iron, manufactured into cable at the works
ot Messrs. Brown, Lennox, and Co., at Pontypridd. Shortly after
rallway communication was first established between Merthyr and
the Midland districts in 1860, from 1,000 to 1,200 tons of iron per
mouth were sent from Plymoath Works into Staffordshire to com-
pete, as i1t did successfully, with the saperior iron of that district.

The Plymouth Iron Company employ about 4000 bands and
360 borses ; they have also five locomotives constantly at work,
and others spare. As regards schools, the Plymouth Works were
ago; but at that time Mr.

in his will he has perpetuated his support for all time. Throogk-
out his proprietorship Mr. Hill was noted for benevolence, ana in
his will be left £40,000 in legocies to his agents, employés, in-
capacitated workmen, and workmen's widows.

The quantity of coal raised at Plymouth Works is about
285,000 tous per anoum, of which 250,000 tons are used on the
spot, and the remwuining 35,000 tons exported. The quantity
of pative ore raised is about 40,000 tons per annum, and the
other minerals used consist of ores brought from other distriets.
The yearly make of finished iron is 40,000 tons. Gas is econo-
mised from one furnace only, and used for the generation of steam
for one blast engine. As already stated, the works bave recently
passed into the hands of Mr. Richard Fothergill and his partners,
who use a greater quantity of coke, and cousequently less raw
coal, in the smelting. They have also recently erected eight new
puddling furnaces, together with additional steam power, and two
steam hammers The speed of the blast engines has been accele-
rated ; tne mills also have been increased in power, the latter tarn-
log out bar iron from  %in. diameter up to 6Gin. square, the
reatcr part of the make being used for chain and cable purposes.
The quantity of coal raised and exported bas been increased, the
property has been enlarged by new adjacent purchases, and nore
locomotive power has been introduceu. The latter fact necessi-
tated the conversion of tram plates into rails, and the engines now
run on the 2it. 8in. and 4ft. 8}in. gauges. A branch line from the
works to the Vale of Neath main line has receatly been com-
pleted, placing the establishment in direct communication with
Swansea. Mr. Thos. Hl. Hosgood is the present engiueer to the
works, and for many of the facts here recorded we are 1muebted to
Mr. 5. W. Kelly, the metal broker, of Cardiff, who for a period of
twenty-one years had beld influential positions at these and other
large Merthyr works.

I'he Penydarran Works alone remain to be noticed, and these
took their name from au old farm house near Merthyr, which
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coal bepeath. After leogthy negociation an arrangement. as re-
gards minerals, was made ; the first blast f was built in 1782,
another in 1796, and a third in 1811 ; about this time they also

erected two rolling mills. By the year 1815 there were five fur
naces, and the annual make of ﬂn‘w iron 7,800 tons ; in 1845

there were seven furpaces in blast, the make of finished iron for
the year being 25 600 tons. The Pep Works at this time
were in the beight of their glory., ing from 3,000 to 4.000
bands and paying about £12.000 | The works

wages
passed by purchase iuto the hands of Mesers. Thompson and For-
mao, the london alderman and the capitalist, in 1830, and
finally, ot the death of the former, into the sole hands of Mr.
t‘il_l;lﬂ::ﬁ Fnh":ml-heﬂ::il :mul on the works at coosiderable lu;l
! when were brought to a standstill, and the

mineral property passed into the hands of the Dowlais Iron Com-
psny. in 1865 they were ht by Messrs. Davies, Williams,
and Fhillips, by whom they were again put in motion to the ex-
tent of one puddling forge and one rolliog mill ; a blast furnace
also was lit just bglore they again chapged hands, “All the
mineral property of works being gone, the were
obliged to buy coal of competing ironmasters, or import it from a
distance at comsiderable delay and expense; consequently in a

ear or eighteen months advances were made both to the Dowlais

ron Company and Mr. Richard F 1, the latter purchasing
the works. At present Penydarran Works are a picture of desola-
tion, and at a complete standstill ; but with the capital and energy
of Mr. Fothergill the furnaces will doubtless soon be employed in
sme'ting bis excess of mineral produce. -

The locomotive ever constructed in Great Britain was made

at Penydarran to carry the mavufactured iron to & basin on the Gla-
m nshire canal, then nine miles distance. This engine was made
by . Trevithick and Vivian in 1804 ; the boiler resembled that
connected with the working model of a steam carrisge constructed
in 1784 by Mr. Murdock, an engineer in the employ of Messrs. Boul-
lon snd Watt. This model is still preserved and was an object of
considerable interest in the Exhibition of 1851. The boiler of the
model had flat ends, but to increase the heating surface a flue was
passed through it and back again, in the shape of the letter U;
the lower part of the tabe formed the furnace, and the upper part
returned through the boiler into the chimney. In the place of the
slide valve, not then invented, a four-way cock regulated the ad-
mission and escape of steam from the cylinder. On the axle of
the crank a cog whecl was fixed, and by means of the usual gear-
ing it communicated motion to the hind wheels, thus prupﬁ.lin
the carriage. Trevithick’s engine, much of which was
by this model, was the first practical application of high-pressure
steam as a molive power. The first rails made in England or
Wales were rolled at Penydarran.

The following tables show the ¢hanges that have taken place in
the South Wales iron districts in & period of thirty-five years - —
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Some of the above works and their owners are no more known,

and considerable changes have taken place in others, as shown by
the following figures : —
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Aberuant—Abermant IronCo. .. . e
Banwen—Llewelyo and Co, .. .. .. ..
Yotalyfera—Ystaiyfera Iron Co. .. .. .. .. |
Abercraves—J. Walters .. .. .. .o oo . |
Yolscedwyn—Ynlscedwyn Iromn Co. .. .. .. i
Aberaman—Crawshay Bail
Aberdare—Fothergill and Co.
Abervant - Fothergill and Co. ..
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of Copper Miners,., .. ..
Cytarthfa—William Crawshay ..
Dowlals—The Dowlais Iron Co. ..
Liynvi Vale—Llynvi Yale fron Co.
Gadlye—Gadiys Iron Co. Vi a0 Y
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Plymouth— R. Fothergill and Co.
Pontypridd - Francie Crawshay ..
Tondu-John Brogden and Somy . .. .. ..
South Brecknockshire Ironworks (fonr com-

mﬁ e @ Bl & Cx T L L]
! v.-h l'm Eﬂi [ L L LN
Blaecvavon— Blsenavon Iromn Co, .. .. --
Levick snd Simpseon's Works .. .. .. -.
Other Monmouthshire Works .. .. .. -. 24

B a suhtied oo

i

e
=] fatas=jiis=~igmes =~ W

-

g e,

-

i
=]
—

3 woaah

e
L=
EHOD =1 CRW=IDODUWD = QWO b o= L S SR

| 188 | o1

Wonra Daratne,—The New Bedlord and Taunton Railroad has
an srrapgement for preventing brakesmen being knocked off the
tops of the cars by bridges while riding backward. About thirty
rods distant from every crossiug is & bar or joist twenty feet
above the track, from which a number of laths or siniilar sroall strips
of wood are suspended by short bavgiog within two or three
feet of the car roofs, Persons standing on the cars canvot pass
these sticks without striking some of them, and their attention is

thus called to the fact that they are rapidly approaching s bridge.

SOUTH WALES INSTITUTE OF ENGINEERS.
' (Concluded from page 328.)

A NEW MINING AND LAND SURVEYING THEODOLITE, WITH
TRAVERSING STAND.

By Mr. H. D. HasgoLD,

This instrument, when intended for general underground work, bas |

all its parts made much smaller than when made for land use, and
the graduated plate or limb is made four inches in diameter, the
vernier plate co ding. One peculiarity in this instrument
consists in is haviog a telescope fixed to plate, one of which
lgmmhrﬂ: ?ern of the plate m;ﬁ m. and the other
the zero of the lower or gradualed a llllndﬁﬂldﬂlr.
motion. This ot ject is effected by abandoning the old form of con-
struction adopted for the main axis, which worked eoncentrically io

each other, and substituting in their I'“-l nh:Eh ‘ el o
the underside of the lower plate, and, passing the parallel
ot levelling plate, is screwed to the end of a ball in t w joiat.
This main axis is constructed with an elongated hole or slot through
its centre, in the sides of which a short transit axis is fixed, and into
which a telescope is screwed, ing one piece with the This

bole or slot in the main “is sufficiently elongated to allow a
vertical motion being given to the telescope of about twenty degrees
of elevation or depression, and a square perforation is made in one
side of the main axis to receive a small square piece of brass, s little
less than the perforation, and into this piece of brass one of the
telescope axis is inserted. There are four capstan headed screws
let into the main axis, for the purpose of moving this piece of brass,
and by slackening and tightening these screws the telescope
and axis moves a little, and, w:?, the cross wires
may be adjusted horizomtally or v l.e:" to eorrespond
with the optical axis of the u when the
zeroes of the plates are made to coincide. The lower telescope
is held in position by a brass collar, which presses against the ex-
terior side of the main axis, and is made tight by a g passing
into each end of the telescope axis. The opper plate fits glose down
on the top of the graduated plate, from which & strong sbort axis
passes up through the centre of the upper plate, and enlers a gun
metal collar, screwed to the top of the upper limb, und gives an
even and smooth motion to the plates; a small brass cap, fitted to
the end of this axis, and & serew passes down to bolt all fiemly to-
gether, Two receding microscopes are also attached to the upper
plate axis by means of two radisl bars, and travel just the length
of the verniers. The upper, like the lower telescope, is ted
in two parts, and screwed into a transit axis, the extry
which are tarned beautifully true into cylindrical pivots,
repose on short standards or supports. Une end of the
rated, which leads into the of the telescope, and .
the cross hairs are illuminated by applying the light in s I lamp
opposite the perforation in the axis;the lamp will remain in this
position as long as required, being mpﬁorted by a small circular brass
projection, which is movable with the lamp. The graduated ver-
tical arc reads to twenty seconds, and is screwed fast on one side of
the transit axis, and, ead of being suspended under the centre
of the telescope, as in the old form of theodolite, is fixed imme-
diately inside one of the telescope supports, and in that position it
can be read in less time than usual ; and another advantage consists
in its baving on the same face as the degrées and minutes the diffe-
rence of *“ hvpothenuse and base,” which enables a man to obtain all
these particulars at a single reading. A 4l-inch magnetic compass
is fixed close on the top of the upper telescope by means of two
milled screws, and is provided with a pair of plain folding sights,
which inay be used on any occasion without the telescope, or in a
short distance nndar&!:nnd, where the focus of the telescope zZlasses
will not command. ere are four screws fixed in short standards,
adjasting the plain ﬂﬁh, to correspond with the line of collima-
tion of the telescope. e telescope, vertical arc, magnetic compass,
plain sights, and the spirit-bubble attached to the underside of the
telescope, bave all one common motion in a vertical plane movable
on the transit axis, As this instrument is different to others, the
adjustment must consequently be performed in a somewhat diffe-
rent way ; this the writer described minutely, and then proceeded to
say that it is intended by Messrs. Archbuit, the sole makers, to
construct these instruments with two telescopes, and also with onl
one, or the upper telescope ; and to meet all classes of purchasers it
can be obtained divided, either onsilver, gun metal, or brass (?) in the
latter case the instrument is obtained at a cheaper cost, and is quite
as efficient, and for oonderground work will stand more rough
usage—which, by the way, a theodolite should never have ; but for
experienced surveyors and others, who know how to take care of the
dnﬂ::te graduations on the limb, by all means let it be divided on
silver. Its advantages for colonial surveyings was next pointed
out, and the writer's patented new portable kiud of stand to expedite
the settings out of the instrument over each station-mark described.
Attached to the paper was a formula, by which persons will be
able to determine from the angles what the magnetic bearings shounld
be, and consequently, by comparing the bearings deduced numeri-
cally ﬂlh those obtained mechanically, a satisfactory result may be
obtained.

The chairman said the writer of the paper was not able to attend,
but he understood there was a friend of his present who would
answer any question which might be asked.

M. W. B. Brain said Mr. Haskold had made reference to him in
respect to his plan for testing bearings, and if any gentleman had a
question to ask upon the subject he would, if it lay in bis power,
answer him. With to the instrument he could only simply
say that he bhad used it and found it the most efficient and correct
he ever saw for underground purposes, and there was very little
variation in the plates in consequence of not baving been brooght to
zero. Now be begged to l_-ly that his system of testing bearings was
not like Mr. Hoskhold's. They resembled each other in theory, but
not so much in practice, for if the first bearing should be in error all
the others reduced from it would be in error in proportion, and
subject to a second reduction to put them right. took every
bearing as read from the needle, and deduct it if N.E. or 8.W,, and
add it, if B.E. or N.W., to the lnﬁll. This gave him the angular
difference between the magnetic and assumed angular meridian, and
the majority of those bearings which make the same difference of
meridians he took as true. By this means the true bearing of the
first line or assumed angular meridian is ascertained. And then all
the bearings in error can be put right from this tested line. He then
proceeds with the subterranean survey in the same manner, and when
tested unites it to the surface survey. And when a double proof of
its accuracy is required, he placed the (ransit theodolite firmly in an
inverted position over the top of a shaft, acd sfter carefully levelling
ita plladp:llilgnnnl eve piece, and bisected two lamps, one on each side
of lfw bottom shaft, in a direct line in centre of road from the bottom,
and produced that line on the surface and united it to the surface
survey, then went down the shaft and united it'to subterranean survey,

by this means the subterrancan aod surface survey can very easily |

be connected mathematically accurate without the aid of bearings,
slthough he found the bearings useful as rough checks in surveys of
considerable extent.

Mr. Brown : How many observations can you take in an hour?

Mr. Brain: Well, it would be difficult to take more than six
observations with the theodolite,

A member : What is the weight of the instrament ?

Mr. Brain: Its weight is not more than 13 1b,, and 1 have used
the instrument where the seams have only been twenty inches.

Mr. Bedlington said the difficulty was the largeness of the instru-
ment, and the only advantage over the ordinary instrument was the

telescope.
Mr. grnin said that, baving a ﬂhllniun the top of the telescope,
bearings could be taken very easily without any observation.

Mr. Bedlington observed that the legs would bave to be spread out
very much to get a compass at the top.

. Brain replied that he used a short stand with the legs only

one foot in length; they spread out very low.

Mr. Bedlington : Do you take observations on your knees?

i:nmlné;ﬂ;m#& with ordinary care, make
-iTu;g: wmrm";um up in the 20in. seam ?
L e

Mr. Brain: I never could over bridge rails—wrought iron rail. 1
:!I-.“““ angular meridian. I never take a magnetic meridian at

Mr. Brown : T think it must be admitted that for all practical par-
the miners’ compass is sufficient. I think the fact of the theodo-
ite being so beavy, and that it can only take six observations in the

hour, nutiﬁnfmﬂ its being employed generally.

Mr. Brown then to show how, by striking out a line from
the surface to the of the pit, be away with magnetic
meridian.

Mr. Bedfington felt that they ought not to get into a discussion of
:hmdu‘.liu. hl?:';'tzl‘ compass, which he though they were getting
nto aalt
The chairman thought the meeting would be in order in
the matter as between the theodolite snd the compass, inasmuch as
Mr. Haskold said thiadﬂiuudoliu dﬂ:r underground lunﬂug.m
Mr. Bedlin gaid it was, Do t, & periest instrument -
face purpmgt::l the difficulty was the using it for underground,
and that had prevented it being used more extensively. Mr. Braio
was rightin saying that he could assume any meridian he liked and
the surface underground. They would assume that as the busis;
g::nh was usual to lay down magonetic meridian as a basis in all
d plans he gllﬁ' of. If they did, they might start with
a series of es, but then they were liablé to error in the first start
from lttr:;i:un of imh Thumlbﬂ.r;f they used angles instead of
nts of the compass they got a perfect survey. :
pﬂ‘lih*. Brain uidp;a mnlgngat start with a magnetic meridian, but
he assumed g meridian ; such might do for sarface sarvey, but it was
not usual in collieries.

Mr. Brown to say that he always laid down maguetic meri-
dian as well as assumed meridian. If there wes a survey of not
much | ce he should work by the compass, and he should not

use the theodolite unless in work of great nicety.

A member: Have you ever seen the Hedley dial, which has both a
compass and a theodolite, without the telescope; it will take angles
witbout the needle, and at the same time take your bearings 7

Mr. Brain: I have seen a drawing of them.

A member: Can you read from four or five minates on the

compans ? .

Mg. Brain : With the vernier you can. -
After some farther questions scd answers, the chairman said h
thought Mr. Brain had met fairly and msofully all the objections
raised. Tt was not for him (the chiairman) to say who had the be #t
of the argument. Had any gentlemsn any more queitions to ask or

any objections to make ?

ir. eeks : Have vou any objection (o u plamb line hung down
by the side of & sbaft ? ;

Mr. Brain replied that he pever used them because of their oscil-
lation.

Mr. Monk said he had used Hedléy's dials, and he had &lways
found them work well. He had made many surveys, driven sevéral
stone drifts, and sunk pits, and therefore he considered riedley’s dial
well adapted to unde?-mud purposes ; taking the angles and needles
conjointly, they coul ‘Eerfnrm underground surveys most correctly.

Mr. Brown said be thought Mr. Brain's system more correct than
any dial in taking a survey. _ _

The chairman said Mr. Brain had acquitied bhimselfl very well in
maintainiog the usefulness of lus friend s instrument.

THE CORNISH PUMPING ENGINE.

The chairman said the mesting had bad the opportunity of seeing
several drawings in relation to the Cornish pumping engine which
had been kindly lent by Mr. Howe. Perhaps he might be I!Iuwnd.
on behalf of the Institute, to ask Mr. Howe to add to the obligation
they owed him by writing a paper on the Cornish pumping engine,
which was a subject of vital importance, more especially as the
were about sinking deep shafta

Mr. Howe said he would endeavour to comply with the request of
the president.

THE LEINSTER COAL-FIELD.

The secretary read a paper on the Leinster coal-field, by Mr. J.
M. Meadows.

On the proposition of the chairman, seconded by Mr. Brough, a
vote of thanks was accorded to Mr. Meadows for his very interesting
p:peh .
UNDERGROUND HAULAGE, PARTICULARLY WITH REFERENCE

TO ENDLESS AND TAIL ROPES.
By Mr. Georoe FowLER

The secretary having read the , the chairman said that as Mr.
Fwﬂ:nhpruﬁnt, hthni:ghﬁ: '}d 1 long distance off, be tl;uu ht
it w only show . Fowler pro etiquette if 1

from their vsual rule and dimmm paper then. Ifl::
would ask Mr. Fowler if he had or knew anything of the clip
drum. They found that instead of this system it was common in
the North to fasten the rope two or three times round the pulleys.

Mr, Fowler said he did not. He knew where it worked on the
surface for a short distance of about 200 or 300 yards, He had pot
seen it underground, or heard of it to a greater extent than from
1,000 to 2,000 yards.

The chairman: Becavse if you get the clip drum, instead of
passing the rope round the ruﬂap, you would be able to work the
rope much easier and with less wear. 1 bave nol seen it work, but
it seems to answer well in steam ploughing for agricultural purposes.

Mr. Fowler pointed out the danger of damaging the ropes as the
tli&rpiem came on them.

. B said the endless rope was not moch in use under-
ground ; it was the tail rope that was used,

The chairman said the writer of the paper had not made up his
mind which was the best, and the subject was an open guestion ; so
far as his experience went he could not say which was the best.

Mr. Brough said the endless rope was one of endless difficulty.
The tail was generally used in the North.

Mr. Fowler said that in his district they had two endless
which answered very well. If an accident happened (o a tail rope,
by its breaking, the trains were delayed two or three hours; but
with an endless rope, suppose a tub got off the rails, the train was
stopped and the fault was rectified ; or suppose the rope b.oke, the
engine stopped at once, and the defect was easily and simply rectified.
The endless rops could only be used when the sward was level.
They had a line 2,000 yards loog, and an inclined plane; the work
was carried on by the same engioe, one portion being worked with a
single rope, and they found no difficulty in applying the two. They
worked 400 or 500 tons per day by one engine with an endless rope.

Mr, Brough: That is not very much.

The chairman : It is rather a Jarge amount of work.

Mr. Brough remarked that be knew of an iron endless rope which
worked 1,500 tons. He should like to know what amouat of
deviation from a straight line worked this endless ro

Mr. Fowler said it could be vorked to any curve they liked, He
worked a curve of Bﬂut:?un.

A member: You surely could not go round that.

Mr. Fowler: I conld go r. und it easily,

Mr. Bedlington said he had seen a lot of those ropes; he had seen
an endless rope on a level of 1,900 yards one way, and 1,700 yards
in aother direction, worked by the same engine very satistactorily.
In working an endless rope s man stood in front of the train, he just
clipped the rope, and there was no occasion to have the tubs at all.

If it was wished to get coal off at different stations he Jets go the
rope. In fact there was no difficulty whatever in working an endless
chsin rope. Then, again, there wes the tail rope, which might be

| &4t in some cases. advan in Lthe endle-s ropes that th
:qrnldwortqhtmwthtntm nntbtuwnnqd:;-inh:;
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should happen to break. But on inclined planes there would be
danger with a tail rope, as the train wounld run back if it got off the
rails. The speaker then proceeded to point out how well the endless
rope worked. They found one small engine working a length of
chain 2,000 yards long, but it was very finely balanced. If the full
tubs came down hill, empty tubs were going up; the fact was the
chain was nicely balanced and carried on the tubs. They had only
to put a train on the line of chain, the chain clipped, and it was
taken up. He next pointed out how they worked at right angles,
and mentioned that one engine worked two woads 10,436 yards in
length. He thonght it was the most admirable system he ever saw,
and whatever the first outlay was, he considered there would be less
expense in the long run, because of the small expense in renewing the

ro

gef. Brough : Have you the power, the weight of the chain, and the
quantity of product brought out?

Mr. Bedlington replied that the engine was a 12}in. cylinder, with
30 1b. steam ; the cost of the engine was 2s. 8d. per day, the quantity
worked by it was 229 tons in about six or seven hours. They could
calculate the weight of chain as the length of it was 10,436 yards,
and its exact size was fths.

Mr. Brough: This is, indeed, a marvel in engineering. Do you
attribute it all to balance? We really shall come to perpetual
motion by and by.

Mr. Bedlington said it seemed to be done principally by balance.
He would give the address of the colllery to any gentlemen who
would like to see for themselves, and he had no doubt the agent
would be glad to show them over the pit. In reply to a question
Mr. Bedlington said they were straight lines, and when tbhey wanted
to go off at an angle they must use sheaves. In reply to the chair-
man he said that if the endless rope was applied to the South Wales
district, they wounld be bound to have the coal on a level with the
woodwork and to have iron trams,

The chairman said it would not be applicable to the present
system, as the coal was too large.

In reply to a question Mr. Bedlington said, suppose in coming
down a tub slipped, it would be blocked against the next.

Mr. Basset said the weight of the chain would keep the tubs from
slipping off. He saw an endless rope on a slight incline, not more
than balf a mile long, at Manchester. The chain was very heavy and
kept the tubs all in their proper places. He could not understand
how they got away if they wanted to go into a right angles woad.

Mr. lington explained this, but only a portion of his remarks
were heard by the reporters.

Mr. Basset said he was at a meeting of the north of England
enﬁlmma at Manchester, when a discussion took place about the
endless aud the tail rope; the arguments on both sides were so even
that the question became a most difficalt one, and the members
appointed a committee of three or four to investigate the whole
matter and report the resalt they arrived at. He hoped they should
have another opportanity of still further discussiog the matter.

Mr. Bedlington: Itis evident, whether it be an endless rope or a
tail rope, something more must be done in that way in Wales,

Mr. Basset: What kiod of rope does Mr. Fowler suggest ?

Mr. Fowler: Steel wire ropes.

The chairman said the discussion ought not to be closed, but Mr.
Fowler ought to have an opportunity of hearing what Wales had to
say ; theref. re it would be kept open till the next meeting, and in
the meantime the paper would be printed, and gentlemen in and out
of the district would get a < d amount of information.

On the motion of Mr. Bass«t, seconded by Mr. Bedlington, a vote
of thanks was passed to Mr. Fowler.

The chairman said he could not leave the chair a second time
without thanking them heartily for their confidence, and he felt
happy in being able to congratulate them on the success of the
Insutuation, which he thought the first promoters hardly expected.
1hey had to thank those gentlemen for the iuterest they have taken
in the lnstitution, and he was glad they had selected vne of the most

worthy of them to succeed him in the chair. He now vacated in favour
of Mr, Martin,

The members then adjourned to a splendid dinner served up by
Mr. Hallen, in bis well-known style. The viands, champagne, an'l
dinner were of the first quality, and a very pleasaut eveming was
spent under the presidency of Mr. Menelaus.

Tee Loep CLype—The iron-cased screw steamehip Lord Clyde,
24, was taken outside Plymouth Soond last week to make a trial
of her engines, under the inepection of Capt. Edmonstoune, C.B.
Mr. Bleil, assistant-engineer from Keyham Steam-yard; Mr.
Diopen, inspector of machipery afloat; and Mr. Saunders, second
master shipwright, were present on the part of the Admiralty,
Mr. Ravenhill represented the manufacturers of the engines. In
consequence of bad weather she was only able to make two runs at
the measured mile, but these, considering her pecaliar construction,
were very salisfactory. The Lord Clyde was built at Pembroke on
the lines of Mr. Reed, Chief Constructor for the Navy. BShe is
2801t long, 58it. 9in. broad, and has a depth of hold of 201t 9ip.:
her burden is 4,067 tons. Her engines are fitted with cylinders of
very large diameter for the purpose of using the steam expansively,
also with surface condensers, superheaters, and tubular boilers,
baving brass tubes 2}in. outside diameter, and containing an aggre-
gale healiog surface of 19,000 square feet, with a grate surface of
700 equare feet. There are pine boilers arranged in two groups,
one ol four pieces and the other of five, each group haviog a
chimney 7ft. 1in. in diameter. The engines are capable of exerting
an indicated power of 6,000 horses, being a multiple of 6 10 1 of
tbeir nominal power, and, as closely as their requirements would
admit, are of the same style of double piston rod eogine as those
made by the same firm with ordinary condensers, which are well
known both in the British and foreigu navies. They are a pair of
direct-acting horizontal engioes, with double piston rods, having
cylinders of 116in. diameter, with a stroke of 4it. Each cylinder
weighs upwards of thirty tons, and the crank shalt weighs twenty-
five tons. The slide valves are placed vertically on the outside of
the cylinders, and are worked directly by means of a solid link
motion. The connecting rods are 9it. 5in. long, being seven
times the length of the crank. The sir-pumps and the foot and
delivering valves, which are of india-rubber, working on brass
seals, can be easily examined and removed. The feed and bilge
pumps, in brass, are fitted with india-rubber valves, and worked
direct from the cross heads, Gridiron expansion valves are also
applied, and are worked directly from the shaft by means of
eccentrice and rods. The condensers are fitted on Hall's system,
with vertical tubes, the end of every tube having a small stuffing-
box and packing gland, both in the top aud bottom tubs plates of
the condepsers. The condensing water is circulated by means of
two centrifugal pumps, one to each condenser, which are worked
by a pair of independent donkey engines. In addition to the
ordinary starting gear, steam cylinders are fitted to facilitate the
handliog of these large engines, The machinery is fitted with a
four-bladed propeller fixed on the stern sbalt. The cylinders are
the greatest in diameter, and the eogines, therefore, the largest
that bave yet been supplied to the Dritish navy. The draugbt of
waler of the Lord Clyde was, forward 22it. 4in., and aft 24{t. 10in.
The vacuum in the condensers, forward 27in., aft 28in. Speed, first
run, 4min. 26sec.; second, 4win. 26sec., equal to 13533 knots per
hour. The speed of the screw was 12825, showing a pegative slip
of 708, or nearly tbree-quarters of a koot. Revolations, first run,
35} per minute ; second, 56 ; indicated horse-power, 6,110 ; nomioal,
1,U00 %vprupellar. four-bladed ; diameter of screw, 23ft. ; pitch, 22it.
Gin. Wind north-east, force one to two. Theengineersieel confident
that when the vessel can have the advantage of making the usual
51X runs under circuamstances of certain slight modifications in the
epgives, that still better results will be obtained, and that a speed of

SPENCER’S REGULATING AND WORKING THE VALVES OF ENGINES.
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Tee immediate object of this invention, patented by Mr. J. F.
Bpencer, engineer, Newcastle, is to economise steam, air, or gas as
motive power, by introducing into more general use distinct and
separate admission valves and improved escapement gear, and with
such valves and gear materially increasing the upaod of piston.

Figs. 1 and 2 are front and side elevations of a part of a steam
cylinder sufficient to show the improvements in valve referred to
in this specification, and Figs. 3 and 4 are intended to show the
improved escapement rod by itself ; C is the cylinder of a steam
eogine, a portion only of which is shown, and such cylinder may
be vertical, borizontal, or inclined, without impairing the usefal-
ness of the improved valvegear; D is a portion of the valve chest,
in which is one of the ordinary steam admission ports and a plain
~lide valve made to cover the port with sufficient lap to prevent
le kaze and to suit the action of the valve. The port and slide
faces may be fat or curved according to the plan adopted to move the
valve; in the engraving the port and valves faces are curved, the
slide valve is worked Ly drivers on & weigh shaft E, passing through
a stuffiog box F; this weigh shaft E might give motion to any
otber kind of valve which requires little power to move it, but in the
present illustration a valve, commonly called the Corlis valve, is
supposed to be used; G is a rod worked by an eccentric or crank
oo the main crank shalt or on a supplementary shaft driven by the
crank <haft, aud the reciprocating motion of this rod causes the disc
plate H to vibrate on a pin I. On the disc plate are four pins K,
K, two of which only are shown, and ope of these gives motion to
the escapement rod L, which isattached by a pin M and lever N to
tbe weigh shaft E, which gives motion to the slide for admitting
steam to the cylinder. The escapement rod consists of two
privcipal and distinct parts La and Lb, one of which, La, is
always coopected to the pin K on the disc plate H, and the
otber, L6, to the pin M. O, O, are two steel spring clips bolted
to that part of tEu escapement rod La which is attached to the
pin -K, and these spring clips are connected to that part of the
escapement rod Lb which is at'ached to the pin M by the grip of the
projecting edges of bardened steel P, P, E P: Q is a lever, toe
piece, or trigger working on the pin R, and coonected by rods, &c.,
to an adjastable handle accessible to the engioeer in charge. When
the engine is started, and the escapement rod is in gear, as shown
in the engraviog, the motion of the disc plate and escapement rod
in the direction of the arrows brings the trigger Q in contact with
the insides of the spring clips O, O, and throws them out of
gear, and the admission valve is instantly closed by the action of a
spring or weights acting on the lever S and weigh shaft E; and the
time when the clips are disengaged, and the admission valve is
closed, can be varied at pleasure by the relative ition of the
trigger lever, which is beld in any position at the pleasure of the
eogineer in charge, or the trigger may be connected to a governor to
regulate the speed of the engines by varying the amount of the
steam admilted to the engines. The two parts of the escapement
rod before described are shown in the drawing as guided in the same
line of motion by a guide rod and bush.

In Figs. 5 and 4 the escapement rod is shown disengaged, the
steel spring clips being pressed outwards by the pressure of the toe
or trigger, snd allowing the parts La and Lb of the escapement rod
to be separated by theclosing action of the slide valve. Escapement
valve gear such as used in pumping engines is so well known to
engineers that any further description of the first part of the inven-
tion is considered unpecessary. Many modifications of detail
may be made without affecting the invention of the double-clip
escapement.

The second part of the invention requires no engraving to explain
it, and is limited to cylinders workiog with slide valves only.

In explanation of the third, fouribh, and fifth portions of (he
inventiop, the piston and cylinder in which the pressure of air,
steam, gas, or water, is nsed to act on ths lever S and close the
ad nission valve is shown at T, and these cylinders (one to each
admission valve) may be supplied with steam, air, &o,, from any
convenient source.

To illustrate the improvements in the springs and air pistons for
effecting certainly, and yet gently, the closing of the admission
valves, a volute or spiral spring is shown at U, U; W is the air
piston, X is tbe ceotral chsmber d-scribed in the filth part of the
invention, end Y is the central diaphragin.

Detecrion oF Fire-Dawe 1v Covuiesies.—In connection with
colliery operations, there is nothing which requires such continuous
attention as the ventilation, and it caonot be doubted that, even
when the utmost skill is brought to bear, the prevention of accumu-
lations of fire-damp is practically impossible; it is, therefore, of
paramount importance that a ready and infallible meaos of detecting
the presence of the destructive gas should be at the disposal of those
responsible for the safety of the mine, and that a means should be
provided of giving light to the collier in worsings wherein the air,
altbough not so pure as at surface, ia not sufficiently contaminated
to be dangerous to human life. Until the beginning of the present

fourteen knots will be realised. The speed of the Lord Clyde is,
bowever, alreedy in excess of any veseel of at all cimilar dimensions

century the sole means of ascertaining that the fire-damp existed to
a dangerous extent was by the actua: ignition of the entire mass,
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while the dim light of the steel-mill was the only one with which a
dangerous atmosphere conld be entered, and even with this there
was the danger of the sparks iuflaming the gas. In 1812 the
inefficiency of the then existing arrangements was made painfully
apparent by the Felling Colliery explosion, the fact of a pit
judiciously worked and, as was supposed, adequately ventilated, being
subjected to so extensive a calamity as to cause the sacrifice of
three-fourths of the large staff of workmen employed, leading to
the most earnest efforts to devise a remedy. The first lamp capable
of burning in an explosive atmosphere without communicating lame
to the gas was devised by Dr. Clanny, of Sunderland, and consisted
of an arrangement for blowing tbrough water the air to support
combustion, and for permitting the escape of the heated air through
the same medium. This arrangement being necessarily somewhat
complicated, efforts were made to discover a more simple one, which
Jed to the introdoction of the safety-lamps now generally in use
The fact that burning gases wounld not pass through tubes below a
certain diameter was first noticed by Tennant, in his “ Researches
on Flame,” and the knowledge thus acquired was practically applied
to the production of safetv-lamps by Stephenson and Davy. As the
equivalent of minute tubes, the employment of fine wire gauze not
unnaturally presented itself, and the success which attended the
substitution is attested by the fact that wire gauze lamps are the
only safety-lamps which bave been emploved in collieries during the
past balf century ; their safety and efliciency when constructed with
ordivary skill being, sv far as an illuminator is concerped, all that
need be desired ; although Mr. J. J. Atkinson, in his report for this
year, gives two cases of explosions through the gauze of perfectly
constructed safety-lamps. bat the safety-lamp bas proved of even
greater value for detecting the presence of fire-damp than for enabling
the collier to work in dangerous air, the facility afforded for igniting
the gas enclosed within a limited and protected area instead of
inflaming the entire mass haviog enabled important tests to be made,
which would otherwise have been impracticable. Another step has
now been made in conneciion with the subject of fire damp by the
introduction of the simple and bhighly sensitive indicator devised by
Mr. G. F. Ansell, of the Royal Mint. As in the case of the safety-
lamp, Ansell's fire-damp indicator is the practical application of a
natural Jaw previously eliminated by Mr. Thomas Grabam, F R.S,,
the Master of the Miot; this law may be popularly explained some-
what thus—when two different gases, as atmospheric air and fire-
damp, for example, are bronght into contact with each othber they
bave a tendency to mix, and whilst this mixture is taking place the
atoms of each gas travel at a speed peculiar to that gas, which speed
remains the same under all circumstances. Another pecaliarity is
that the speed of a gas remains the same whether it is passing into
space or into another gas, and whether it is passing through a porous
substance or is perfectly free. Mr. Ansell practically applies these
facts to the detection of fire damp, and since his indicator enables
the exact percentage of the deleterious gas to be ascertained, the
application is of the utmost importance., It fortunately happens
that a light gas, like tire-damp, travels much faster than heavy ones,
like atmospheric air; and as Mr. Ansell’s indicator is filled with the
alinospheric air, it is obvious that when it is taken into an explosive
atmosphere the fire-damp will enter the indicator faster than the
atmospheric air escapes; consequently, the contents of the indicator
being increased, it is easy Lo apply such increase to the moving of &
lever, by which, as Mr. Ansell expresses it, he obtains “a motive
power, by which he can telegraph to a distance (as well as give an
audible signal at the actual seat of danger) the locality in which fire=
damp exists.” Upon the first mention of Mr. Anseli's apparatus, a
question was raised as to whether the index, baving once indicated
the presence of fire-damp, would return to its normal position ready
to indicate afresh; and as, from some misconception of the point
raised, the question was ot distinctly answered in the affirmative,
many have given no further attention to the invention, upon the
supposition that it was merely an ingenious scientific toy, uofit for
practical use. So far from there being any grounds for these con-
clusions, 1t is a fact that practically Ansell's fire-damp indicator
distinctly shows the percentage of fire-damp present in every level
passed through, and in every working place visited, no matter bow
great the varistion in the places successively tesied. The miscon-
ceplion appears to have arisen from Mr. Ansell's having replied upon
strict cbemical facts, which the practical man would regard as
unimportant. Assuming the indicator Lo be taken into an atinosphere
containing (say) 8 per cent. of fire damp, that percentage would be
at once ndicated; if it were then taken into & per cent., the
indication of 6 per cent. would be equally rapid, and so on for any
other percentage. This is all that colliery owners require, and there
can be no doubt that the adoption ot the instrument will be so
general as to prove that since the discovery of the safety-lamp no
more important instrument than this bas Leen placed at their
disposal. The fact that in either of the mixtures mentioned the
index of the indicator would return to zero after being somne time in
the gas, is one of no more interest to the practical man than the
fact that flame may, uncer certain circumstances, be drawn through
the Davy lamp. ‘ihe indicator is instantaneous in its action, and
reliable ir its results, and is, therefore, entitled to be universally
adopted.— Mining Journal
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CHAMBERLAIN’S MODE OF MANUFACTURING COMPRESSED BRICKS.
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Tr1s invenlion, patented by Humpbrey Chamberlain, engineer,
Wakefield, relates to a peculiar construction and arrangement of
machinery or apparatos for the manufacture of compressed bricks
from what is known es ‘ granulated clay,” whereby two, three, or
more distinct avd separate pressures are applied to the clay at each
revolution of the main sbalr,

Fig. 1 in the accompanying engraving representsa [ront elevation
of the improved brick-making machine; E‘ig. 2 is a corresponding
end elevation of the same; Fig. 8 is a plan corresponding to Fig. 1;
Fig. 4 is a detail side elevation of the plungers or pistons, and the
cams for working the same; and Figs. 5 and 6 represent respec-
tively a detail sectional elevation and plan of the pistons or plungers,
and parts in immediate conpection therewith. A isthe main framing
of the machine, which is bolted to any suitable bed or foundation B,
aud carries the first motion or main driviog shaft C. This shalft is
provided with the usual driving pulley D,and with a friction clutch E,
which engages with the spur pinion ¥ loose upon the shaft. The
clutch is thrown in or out of gear by means of a lever G and rod H,
the latter baving a screw thread formed upon it, and being worked
by an internal screw thread in the boss of the hand wheel 1, carried
by the double bracket K, which is bolted to the side of the main
framing. The pinion F gears into a spur wheel L fast on the second
motion shalt M, which carries a pinion N at its opposite end in gear
with the large spur wheel O, keyed on to one end of the cam
shalt I'. This shalt is supported in suitable bearings Q bolted to
the top of the standards A, and carries the two cams R, R, for work-
ing the “EPET pistons, as shown clearly in Fig. 4, as well as the
eccentric S for working the lower piston, as hereinafter more fully
explained. T, T', are spur wheels for actuating the self-acting
feeder U, but as this feeder is well known, and forms no part of this
invention, no further reference to it is neces : V is a fixed table
bolted to legs on the inner sides of the standards, and having one or
more moulds or chambers formed therein, which are supplied with
the granulated clay from a hopper, not shown, by meauos of the
well-known self-acting feeder ; W is a piston or plunger which forms
the bottom of each mould, and which receives a rising and falling
motion from & Plir of snail cams R (Fig. 4) keyed on to the over-
head shaft P. 1These cams each revolve within a frame X, to the
lower end of which is connected the rod Y secured by a nut to each
extremity of a cross-head Z keyed on to the piston rod a. The
upper end of this rod carries the piston W (Fig. 5) workiog inside
the mouldinz box or chamber b, aud its lower end when down rests
upon s packing piece d on the bed plate or foundstion B; S is an
eccentric keyed on the shalt P between the spail cams R, the rod ¢
of which is connected by a long cross-pin /° with the ugpar piston
or plunger g working inside the main beam A which slides up and
down in vertical guides 4, . The piston or plunger g serves to form
the “ pannel " or indentation of the brick when a solid brick is to
be produced, or to form the perforations by being provided with
guitable pins when perforated bricks are required ; k is the hollow
piston or plunger, which is connected to the main beam A, and fits
accurately into the mould &, the piston g, working through the centre
of this hollow piston, as shown in Fig. 5. The cross pin f works
in vertical slots in the main beam A, so that it can move to a certain
extent up or down without imparting motion to the beam 4. Both
theupper pistons gand & with the beam A being elevated, * granulated”
clay 1s fed into the mould eitber in a dry or slightly damp state, the
lower piston W being at that time in its lowest position. The
beam A, with its hollow piston &, then commences to descend, the
piston k resting u&on the clay in the mould, while at the same time
the lower piston W rises, and by compressing the clay against the
upper pistons expels a considerable portion of the air from the par-
ticles of clay. While this operation is going on the innber or
‘“ pannel " piston g continues to descend slightly, the main beam A
and bollow piston & remaining at rest. The amount of this descent
of the piston g depends, of course, upon the length of the slots in
which its pin ' works. and so scon as the pin f arrives at the bottom
of such slots, the beam % and hollow piston k will be carried down
still further into the mould. In the meantime the bottom piston W
has dropped sufficiently to find a firm rest or support upon the pack-
ing underneath the lower end of its rod, and thus, as the upper
pistons descend, Lhey will [orce the partially compressed brick down-
wards to the bottom of the mould, and as the bottom piston has by
this time obtained a solid bearing, the final pressure is given to the
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clay by the action of the eccentric on the upper pistons as it passes
itscentre. The " pannel " piston ¢ then commences to rise, and so
soon as the connecting pin f reaches the top of its slots f!, it carries
up with it the main beam A and the hollow piston k clear of the
mould. The bottom piston in the meantime rises until its snrface is
flush with the table, thereby expelling the compressed brick from
the mould, which is then pushed away by the advance of the self-
acting feeder when bringing the next supply of clay, the piston W
descending again fo the bottom of the mould in readiness to receive
the next charge when the operations are repeated.

DUMAS" LAMP FOR THE USE OF MINES.
By M. Brecuer.*

Tue apparatus called Dumas’ lamp ‘utilizes the light produced
in a vacuum by the passage of currents of induction; it cowosists,
then, in a neceseary manner, of a battery, an induction apparatus,
and a vacuum tube, called a Geissler tube, from the German manu-
facturer who made the first.

The battery furnishes a quantity current; this inducing current
produces in the induction apparatus an induced current or one of
tension ; and, finally, this induced current, traversing the vacoom
tube, ]Jroﬂucﬂﬂ there a light sufflcient for conducting one in dark-
ness for reading characters traced on paper, or even divisions
engraved on an instrument, finally for workiog in a mine.

be battery is of two liquids; in the interior of the porous cell
is a piece of carbon, which forms the positive pole of the battery,
and which is immersed in water, acidulated with sulphuric acid,
marking 16 de%. on the hydrometer (for acids), to which is added
pulverised red bichromate of potash. At the exterior of the porous
cell is a cylinder of amalgamated zinc, forming the negative
electrode of the batlery, immersed in a solution of sulphurie acid to
6 deg. of the hydrometer. The cylinder of zine has a diameter but
little different from the porous cell, so that the distance between

the electrodes should be as little as possible, and, consequently, that |

the resistance is as small as possible. The exterior case of the

battery is a bag of india-rubber, at the bottom of which is placed a |

round piece of amalgamated zine, which increases the surface of the
negative electrode, and serves as well to support the india-rubber
bag, as to protect the porous cell against any shock or shake.

The upper part of the battery is closed in a manner completely
hermetic by a plate of hardened india-rubber, kept in its place by
screws. Two small tubes of india-rubber, communicating one with
the ioterior and the other with the exterior of the porous cell,
give exit to the gases which are formed by the working of the
battery.

The battery thus composed cau 'give a conslant light during
twelve hours at the least; but if it is not kept at work, it is pre-
served much longer, and can give light at the end of a week.

The a:gonu of maintenance of this battery may be walued at one
cent. per hour of effective working, or 1d. for a day of ten hours;
and this expense being the only one which the use of the Dumas
lamp requires, it is seen that this apparatus costs less than a Davy

amp.

TEB inductive apparatus does not differ essentially from a tus
of this sort amplu;;ﬁ‘in laboratories. : ;g

Around a centre, composed of iron wires well anpealed, are
wound two layers of a primary wire, called the * inductor,” of a
sufficiently large diameter, tbrough which passes the battery cur-
rent. Arouand this “inductor " is wound the induced wire, of which
the diameter is much less, and of which the epires and the different
layers are insulated one from the other with the greatest care.
The induction circuit is provided with an auvtomatic trembler, which
iutq;ruph the induction current, and re-establishies it with great
rapidity.

be two extremilies of the induction wire are placed in com-

munication with the two metallic faces of a Fizeau condenser,
the action of which upon the luminous effects of the induction
apparatus is very important. To each of the making or breaking of
the induction current corresponds an induced current of the fine
wire of the coil, and sent into the lominous tube,

The luminous tube is a tube of glass in which a vacuum has been

* Read before the Manchester G«e&[ﬁ{lul Sn;iﬁy.

made after having filled it with azote or nitrogen, so that it still
contains very rarefied szote. This tube is sealed to the lamp, so0
that it preserves its vacuum indefinitely. It shows a central -
ber in which are placed two rather fine tubes, one of which has
circumvolutions spread out in the same plane, which bave the effect
ulf] n;ni::]tgplying the lighting surface, and of consequently augmenting
the t.
Thgaa fine tubes are made of glaes or uraninm, whose fluorescent
roperties render more constant ths light from the current of
Fndnntiun, which, in fact, is intermittent, although it is impossible
for the eye to distingunish the intermittence. This vacuum tube,
which already is of a sufficiently great thickness, is protected by a
very thick exterior tube, the solidity of which is very great. The
exterior tube can be surrounded with a special reflector, half
fyiindrici], which throws the light forward that would otherwise be
ost.

A turning commutator placed above Lbe batlery allows one to
close or open the induction circuit, and, consequently, to make the
light appear or disappear. The battery and induction apparatus are
enclosed in & box of leather and in wood, furnished with a cover
closed with screws with hardened india-rubber nuts. The commu-
tator alone projects a nut or button in hardened india-rubber above
the before-mentioned cover.

The box is supplied with a leather band, which enables the
apparatus to be carried in a shoulder belt. The tube is attached
to this box by conductors, seventy-five centimetres in length, care-
fully insulated with cotters, first a tube of india-rubber, then &
second tube of india-rubber sufficiently thick, which gives a great
resistance and a cerlain thickness to these cords. Dy aid of these
conductors the tube held in the hand can be passed by the bearer all
round him, while the box which furnishes the curreut rests immo-
vable on his back, or on any support whatever.

For facility of transport the tube has also a place made on the
gide of the box, in which it is sustained by leather bands of such
a sort that even in this position it can lighten the path of the person
who carries the instrument, especially if he is supplied with the
reflector of which we have spoken. In the box itself the wires
which place in communication the battery and the induction appa-
ratus, are insulated with the same care as the external conductors,
terminating in the luminous tube; finally the induction apparatus
enclosed in a small wooden box is placed in a double envelope of
sufficiently thick india-rubber.

All these envelopes have the accessory advantage of decreasing
the shocks the apparatus might receive ; but their principal object
is to prevent an electric spark from passing between the conductors,
and firing the explosive mixtare of gas in which the apparatus
might be placed, which would produce the greatest danger. Every-
body who sees the Dumas lamp perceives at first sight that this
danger is completely averted.

It is known that in mines it frequently happens that the gases
which escape from the sides form, with the air, explosive mixtures.
The introduction of an ordinary light in a mine where these pheno-
mena are produced might cause the most frightful accidents, in

roducing the explosion of the gaseous mixtures of which we have
just spoken, It is under these circumstances that the use of safety
lamps becomes necessary.

Amongst the most used and most useful of the safety lamps is
that of Davy, which might be taken as a type. The Davy lamp
has several great defects—first, it may be opened by the workman
who carries it, and who, when wishing to obtain a more brilliant
light, would let it burn without the surrounding protection of
metallic net; it might be extinguished if, as is often the case, wate
sbould fall upon it from the roof of the gallery ; placed in an impure
atmosphere it fails and sometimes suddenly goes out, leaving the
workmen without light. Moreover, in cases where light is
necessary in order to prevent danger, it may happen that one has
men to save—urgent works to execute in an atmosphere where life
18 possible at least for a short time, and where the Davy lamp cannot
burn. Insuch casesthe Dumas lamp would be often of an inappreciable
value, for it burns as well in a gas absolutely unfit for combustion
and for respiration, under water, and in all the conditions where
?“EE”F combustion lamps are either dangerous or unable to give
g
~ It will be remarked that there is no possibility of explosion of
inflammatory gases from the spark of induction, for it only passes
in vacuum (at least from the distance where the two platinum points
are placed, which are gealed at the two ends of the vacuum I.nbe?;
and if by accident the vacuum tube should be broken the air would
enter the vacuum and immediately all light and all passage of
electricity would cease.

It is known that electric currents bave been used for a long time
to explode powder and to blast mines. Such has been up to this
time the only industrial application of the induction apparatus.
The Dumas lamp offers two means of arriving at this resuit. The
first consists in employing the intermediary of the induction
ppscra.tus ; one has only to suppress the communication between the
indoced wire and the luminous tube, and to attach it to the insulated
metallic conductors which are attached to a Btateham or Abel fuse,
in which two metallic poinis, placed at a short distance from each
other, and surrounded with sulphuret of copper, and of a small
quantity of fulminate of mercury, then ordinary powder, letting
escape the spark of induction and lighting the powder.

The second means employs directly the battery ; it is sufficient to
send the current of the battery in a fuse specially com as
fﬂ!iﬂﬂ'ﬂ »=A very small platinum wire, attached to the ends of two
wires which come from the battery; this platioum wire is sur-
rounded with gun cotton first and ordinary gunpowder afterwards,
enclosed and held in a small gutta-percha bag. When the current
passes this the platinum wire reddens and ignites the gun cotton,
which sets fire to the guopowder used in tga mine, This second
means 18, according to M. Dumas, the surest and most convenient.

—

A Cnmvese NewsrAPER.—A novelty is announced, The Flying
Dragon, a journal to be printed in London, from Chinese type im-
ported for the purpose, Lut to be circulated in the empires of China
and J apan, Mr. Summers, the Professor of the Chinese Language
at King's College, is to be the editor. It is to contain a concise
summary of European news, and descriptions, with illustrations
when necessary, of European inventions and manufactures, for the
sale of which, in Japan especially, a wide field no doubt exists.
This “ Dragon " is to make an appearance once a month, in time
for the Overland mail, and it wilflnﬂ&r to our enterprising traders
an opportunity to advertise their novellies in Eastern Asia. We
presume Mr. Summers is prepared to translate the advertisements
into Chinese,

Iste oF Taaxer Btean Frove Minrs.—(From a € ent ) —
The first annual general meeting of the shareholders of this com pany
was held at the wills, Ramsgate, on the 7th inst., when the following
report was laid before the meeting :—* The directors have great
pleasure in meeting tlie shareholders on this occasion, and in being
lPlB to report satisfactorily on the completion of the undertaking.
No trading baving yet been carried on, the directors have only to
present to the shareholders a statement of the receipts and expendi-
ture on capital account; and they can assure them, in carrying out
the scheme, their principal object has been to get a first-class building
and first-class machinery, with due regard to economy, and this they
feel assured has been done. The accounts have been daly auditea,
and are now forwarded for the inspection of the shareholders., Share
certificates have been prepared, and may be obtained by application
to the bankers of the company.” The statement of accounts which
was appended was sufficiently satisfactory. The mill has been
designed by W. F. Pugin, and we need hardly say that he has im-
parted a peculiar originality to the architectural features not often
mel with in buildings of this kind, The mill at present contains but
six pairs of stones, driven by a 80-horse high and low pressure
double cylinder engine, It is contemplated to add to their number.
'Il‘h_'l!jf are hlte-}t up with Bovill's patent blowing spparatus, and the

silent feed.” ‘The machinery and fittings have been turned out
from first to last by Messrs. Whitmore, of Wickam Market. and the
arrangements throughout reflect much credit on that firm.
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NOTES FROM NEW SOUTH WALES.

Tae formidable difficulties in the way of forming a railway {
between Penrith and Bathurst, must be patent to who have
travelled westwards in New Bouth Wales. It was for a long time
believed that the steepness of what are known as the Blue Moun-
tains presented insuperable obstscles to the construction of a
locomotive line. Not to dwell on the often-quoted assertion of Mr.
Wentworth—that bullock drays were the proper mode of conveyance
for the colony—even so late as 1857, Captain Hawkins, of the
Royal Eogineers, in a report which may be seen amongst the

liamen papers, expressed his conviction that no direct line

tween Sydpey and Bathurst for either a railroad or a tramway
could be obtained. This opinion did not, however, ntisff the
residents in the western districts, who, realising very keenly, as
every traveller ou the heavy mountain road must do, not only the
personal discomforts of the journey, but also the direct loss which
the slow mode of transit occasioned, brought sufficient influence to
bear on the Legislature to make the construction of a line to
Bathurst a necessary part of the system of railway extemsion. It
was towards the end of 1857 that Mr. Barton was directed to ex-
amine the country with a view to determine the best line for a
railway, and shortly after took charge, for that pu , of & party of
sappers and miners. A very elaborate and careful exploration of
the country between the Nepean and Dathurst was made, extend-
ing over three or four years, in the course of which several lines
were surveyed and levels taken, but were alterwards for various
reasons abandoped. For months together the party were engaged
either in following up the various tributaries of the Nepean or in
examining all the spurs and gullies of the leadiog ranges, It need
scarcely be stated that the broken nature of the country, the sudden-
ness and the length of the descents, rendered the discovery of a
practicable line a task of exireme difficulty, One of the lines
surveyed was that from Richmond to Hartley, by following the
Grose Valley, and which, if it had been practicable, would have been
shorter by nine miles thap the mountain line—reckoning from the
Nepean. Very good gradients were obtained along the grealer
part of the line; but it was found that the head of the wvalley of
the Grose was so much lower than that of the Lett, that, even with
a gradient of 1 in 80, between three and four miles of tunnelling
would have been required. The enormous expense of such a line,
together with the dificulty of access, was the cause of ils
being abandoned. A line, corresponding in many respects with
that now adopted, was laid before the Colonial Parliament in
October, 1860. It followed the mountain road for about forty miles,
but in order to reach Hartley it descended, at the rate of 1 in 62,
along the sides of one of the spurs of Mount York (passing pear a
recently dircovered kerosene mine, then doubling back and cross-
ing itself through a tunnel; the detour, which had the form of a
narrow loop, included seven long tunnels and six large viaducts.
There were to have been throoghout the lineno less than seventeen
tannels, of the lggr vate length of five and a hall miles, besides
many other very heavy works. The steepest gradient was to have
been 1 in 40, and the sharpest curve ten chains radiue.. The
estimated cost of carrying out this line was £26,000 per mile ; and,
probably from the belief that Parliament would not sanction so ex-
pensive a line, its adoption was not proposed. Economical considera-
tions prevailed. and it was determined that, on the western line,
not more than £10,000 per mile should be expended. In order to
bring the cost withiu that sum, it was npecessary to adopt much
steeper gradients and sharper curves than those on the existing
lineg, and the maximum gradient was fixed at 1 in 80, and the
sharpest curve at eight chains radius. 1t was under these conditions
tbat Mr. Barton selected the present line, the cost of which, it is
stated, will not exceed £10,000 per mile. ~

In an inspection of the works on the Great Western extension,
starting from the terminus of the existing line at Penrith, notice is
first attracted by the piers for the tubular girder bridge across the
Nepean, a river about 600[t. in width. These piles of masonry rise
more than 40it. above the water level, their great height, semi-
circular ends, and projecting tops giving them a tower-like appear-
snce. BSome astonisbment may be expressed at the size and
massiveness of the pillars, looking at the low and quiet stream that
flows between them ; but the enormous volume and the violénce of
the current on the occasion of a flood rendered it necessary that the
structure should be of proportionate strength and height. During
a recent flood the Nepean rose 37(t. above its usual level. The
rapid progress that has been made with the erection of the piers
since they were taken in hand in October, 1864, by Mr. Watkins,
testifies to the skillul and energetic manner in which the work has
been carried on, under the management of Mr, Morgan, who is
associated with Mr. Watkins in the contract. The progress is at
the same time due to favourable weather, while a formér contractor
for the masonry had his apparatus several times carried away or
destroyed, involving a loss of £6,000,

In order to give an idea of the size of the structure, it may be
mentioned that the two centre piers measure 58[t. by 17[t. 6in. at
the foundation, battering upwards at the ends 1 in 15, and at the
sides 1 in 20, and that their extreme height i3 59/t. The piers are
1861t. spart; the two in the bank at either end are a little larger
than the intermediate ones. With the view of economising the
masonry, five longitudinal apertures, each about 6ft. by 4ft, have
been left; they are filled with concrete, and are covered in half way
with & ceiling course. A large amount of preliminary work had to
be done belore the foundations of the piers could be laid. Divers
were tent down to clear away the gravel from the bed of the river
to receive the sills into which the piles for the cofferdams were
driven. The sills had to be firmly bedded in the shale, and the
sheeting to be closely driven into the sills ; yet, in spite of these pre-
caulions, the water wonld continually boil up from below, and had
to be pumped out. The shale was excavated for a depth of about
18in. to receive the foundations of the piers, which are about 16{t.
below the ordinary water level. The shale was so hard that the
tools nsed in the excavation were continually being blunted; and
on borings being made, it was found to be more than 11ft. in depth.
Immedistely witbin the cofferdam bays of piles were driven, and
vpon these staging was fixed around the piers, to support the
traveller and jenny which huve béen employed in lifting the stones
from-the punts aud depositing them in their places, The sandstone
used for the piers was obtained from a quoarry near the top of Laﬁ-
stone Hill, a distance of three and a half miles, and was brought
down by drays in loads of from four to five tonms. There were
about sixty men and ten cranes employed at the qu At the
wasons’ yard, which is close to the bridge works, a large traveller,
running on rails 85/, apart, lifted the blocks of stone on being
dressed to the required sizes, and deposited them on a trolly upon
which they were taken down to a crane fixed on the wharf, and
deposited in punts which conveyed them to either of the piers. A
rope was carried across the river, by meang of which the punts were
drawn from the wharf to the piers. The courses are 15in. in thick-
ness ; the weight of the stones average from two to three tons, but
some of the blocks of the dental course weigh from five to six tons;
the stones are rock faced avnd are set in copcrete: A simple con-
trivance has been ueed for the direction of the magons in dressing
the stonee. There was an exact model of each of the piers,
consisting of a succession of wooden slabs marked so as to show the
joiut: aud interstices ; each slabrepresented a course of the masonry,
snd they are given out one by one as guides for the size of the
blocks. Duriog the time that the fouudatiobs were being laid the
works were being carried on night and day.

The piers being finished, 8 commencement has been made with
the fixiug of the tubular iron girders. This portion of the work has
been coutracted for by Sir M. Peto and Co.  The whole of the plates
and bolts have arrived, and they are now being deposited on the
adjacent gronnd. Five or six bays of temporary staging will have

e

| compartment 10ft, by 2{t. 8in,, the vertical side plales vary

to be erected between the piers to nglm“ the ironwork while Lhe
rivetling 1s in progress. As at the Menangle Bridge, there will be
two upright parallel tubular girders with cross girders between at

the boitom. Each division of the upright girders will mqniutfﬂl a
ing from
a quarter to half inch thickness; above and below will be double
boxes, each 3ft. by 18in., projecting on either side three or four
inches. The cross girders will rest upon the lower projecting
boxes, instead of being fastened to them as at Menangle. The
width between the upright girders will be 25ft. 6in.; and the cross
girders which will carry the roadway will be placed at intervals of
3ft. The plates will be united by angle and T-shaped pieces, and
the rivets will be 5in. apart, The succession of iron boxes com-
posing the upright girders will, when rivetted together, have all the
strength and firmness of solid bars of iron. It is expected that the
work will take about twelve months to complete. As the bridge is
intended for the main road traffic as well as the railway, the rails
will be laid along the northern side, leaving the other side available
for vehicles. The bridge will be approached from either end by
timbter viaducts; that on the Emu side will be the longer of the two;
it will have eight openings of 26it,, and the piles will have to be
driven\a depth of 75ft., for which it will be necessary to have a
second tier of piles. = ey

Some heavy works are required on Emu Plains before the ascent
of the Blne Mountains is commenced. There is first an embank-
ment containing 44,718 yards obtained from side cuttings; beyond
that a timber viaduet with 12ft. openings 900ft. in length. Alter a
short embankment, and a bridge with one opening of 26It., and
four of 211t., there is a long embankment containing 190,000 yards of
earth, and commencing the incline of I in 30, which is continued
for a length of two miles. Bo is the ascent of Lapstone Hill
by the road—the gradients r'l!ng'mg from 1 in 8to 1 in 14—
that it was found necessary to make a"wide detour, to carry the line
round the face of the mountain and scross the precipitous gullies, and
to introduce a ** zigzag,” for the pu of obtaining the required
elevation, A stone viaduct which carries the railway line across
Knapsack Gully was finished a few months since. Itis a fine piece
of masonry, and admiration bas been expressed both for the boldness
of the design and the excellence of the workmansbip. The most
noticeable feature of the structure is its great height, the roadway
being 120[t. above the bed of the gully; though the piers are very
substantial and well proportioned, their great altitude gives them a
light and slender appearance. Another peculiarity of the bridge is
the steep inglination of the top, being oni the gradient of 1 in 36;
even as seen from the Penrhi;.h atfrtinn, a ﬂiﬂl‘.iﬂﬂﬂﬂﬂf I?u; milﬁu. the
inclination is very perceptible. e opposite sides of the gully are
888(t. apart; tharj; l:?a five a-ami-oiro:ﬂ.r arches of 60[t. span and
two of 25[t. span ; the piers are 86ft. by 20ft. at the base, and taper
upwards to 15ft. by 9it. 6in. at the top. A great deal of labour was
required before the masonry could be commenced, as the bed of the
gully had to be filled in a depth, at one part, of 30ft., to form
ground for the masons to work on. The stone obtainable in the
gully not being tit for the work, a quarry at some distance had to be
found, and roads to connect it with the gully bad to be made. The
details of the work were carried out under the immediate super-
intendence of Mr, Watkins, . The cost of the structure was about
£22,000, ;

On the opposite side of Knapsack Gully a contrivance known as a
zigzag is adopted for the purpose of getting up the steep ascent.
About a quarter of a mile beyond the viaduct the line comesto a
stop ; another line meets it at a sharp angle and comes back to the
head of the gully at a distance of 120ft. from the bridge ; a beight
of 135ft. is gained in & length of abont half a mile, the zigzag being
on a gradient of 1in 33. At each end of the zigzag there will be
a reversing station to allow of the train being shunted, as upon the
intermediate line the engine will be behind the train. Beyond the
zigzag the line winds round to the southward, and comes on the
main road near Wascoe's Ion, at the of Lapstone Hill; the
height here above the plains is 550(t., the plains being 86ft. above
the sea. From this point until reaching Blackheath the line keeps
within a short distance of the main road, now on one side then on
the other, avoidiog the steep ascents and descents of the road by
alternate cuttiogs and embankments. The line being taken over a
succession of rapid undulations the earthworks are necessarily very
heavy; one of the cuttings is eleven chains in length, and 51ft.
in depth ; apother is eight chains in length, and 48ft, in depth ; one
embankment coutains upwards of 63,000 yards, and another nearly
54,000 yards ; one culting is forty-six chains in length, and contains
51,200 yards, the deepest part being more than 50it. A consider-
able portion of the excavation has been through sandstone rock, all
of which had to be blasted; so compact is the material in some of
the cuttings that the sides stand safely at a slope of one-eighth to
one. At two or three places tuonels are carried under the road, to
avoid the necessity for bridges; owing to the deneity of the rock no
lining is required. There are a number of level crossings; the
gates will probably Le kept by the men engaged in the repairs of
the permanent way. = All aloog the line there is a steady rise, fre-
quently at a gradient of 1 in 33. At the Valley the line is 1,069[t.
above the level of the sea; al Cox's Downfall it is 1,462ft.; at
Ellison’s Tollbar, 1,728/t. ; at Eighteen-mile Hollow, 2,0001t. ; at the
Blue Mountain Innp, 2,898(t. ; at King’s. Table Land, 2,863(t. ; and
at Blackbeath, 3,020ft. This latter is the bighest level to which the
railway is taken between Penrith and Hartley. The elevation
gained between Emu Plains and Blackheath,a distance of thirty-
eight miles, is 3,439ft., giving an average gradient of 1 in 58; but
theaverage gradient from Emu Plains to Kiog's Table Land is only
1in 48,

With regard to the line from Emu to Blackheath, nearly the
whole of the formation is now finished. Four or five of the heaviest
cuttings about the middle of the line are still in hand, some lengths
of fencing have to be done, and the banke require to beé trimmed;
but in three months, at the forthest, all the works will be completed.
The line was divided into three contracts, the first and the third of
which are being carried ont by Mr. Watking, and the intermediate
one by Messrs. Duxbury and Kerr. A few weeks since tenders
were advertised for laying the permanent way, but the contractors
whose tender was the lowest failed to comply with the conditions,
and fresh tenders were invited. In consequence, it is understood,
of the second series of tenders being considered too high, it has been
determined to call for tenders a third time. After leaving Black-
heath the line descends at the rate of 1 in 65 to the Soldier's Pinch,
whence it rises with a gradient of 1 in 66 to Shepherd’s Tollbar.
Near this place the line parts from the main mms: and will onl
once cross it until it reaches Bathurst. The chief reason for this
deviation is to avoid the steep descent into the Hartley Valley, and,
consequently, the steep ascent of the range beyond. The Hartle
Valley is only 2,2861t. above the sea ; by taking the railway throug
Litbgow Valley, which is 2,975ft. above the sea, the descent, and the
subsequent ascent, of 689(t. is saved. Thoroad along the celebrated
Victoria Pass, constructed. by the late Sir Thomas Mitchell, is ex~
tremely steep ; for a length of 80ft, the incline is 1 in 6,and the
ruling gradient is 1 in 8. Instead of following that road the line
diverges to the northward upon the Darliog’s Causeway Raunge.

-There i8 an easy descent for some distance, and then an ascent,

until a higher level than that at Biackheath is reached. The line here
comes upon the track known as Bell's line of road, and following
generally the range between the Colo and Lett rivers, on which
that line was taken, descends at a gradient of 1in 50 to Dargan’s
Creek, the chief tributary of the river Lett. Thence the line rises
at the rate of 1 in 33 for a length of a mile and a-half towards the
Clarence Rapge, which is a continuation of Hassan’s Walls.
T'hrough this wountain there is to be a through sandstone tunnel
539 yards in length, exclusive of the cuttings at either end. Here
the greatest beight is reached on any part of the line between
Sydney and Bathurst, the level being 3,606(t. above the sea, and the
top of the mountain being 3,753ft. above the sea. This is stated to
be by far the highest level attained by any railway in the world;
this line containing a greater length of steep gradients and sharp
carves than any other. DBeyond the tunnel the line commences the
descent into Lithgow Valley. In order to reach a lower level
another zigzsg is resorted to, of much greater length than that at
Lapstone Hill ; the line retraverses the face of the spur, descending

=
along the zigzag at the rate of 1 in 42. The rocky spur along which
-the zigzag will be taken.is extremely abrupt an ungmr. Two
tunnels, of 59ft. and 76ft., will have to be excavated ; and retaining
walls for the support of the line will have to be carried up
from a e¢onsiderable depth—at some places of 30ft. or 40ft.
The zigzag will be three-quarters of a mile in length, and it will
obtain a difference of level of 220it.; a descent of 574(t. being made
in a length of about two miles and a half direct distance. The line
follows the course of Lithgow Valley through a tolerably level
country, taking some land belonging to Mr. Thomas Brown, at
Eskbank, and proceeding to where Bell's line joins the Mudgee-road,
Iﬁhﬂﬂl :wlg mi :n érg.:;h B;Iwunfelaﬁr Ha:;ia wiilen the Eutimur
owenlels, on ogiog to Mr. Andrew Drown, and opposite
to his residence at Ooer-uE The line crosses the Mudgee-road,
near Farmer's Creek, and thence rises at the rate of about 1 in 40 to
Browno's Gap, and moaedu parallel with the road to Morangaro, at
at the rate of 1in 40 to the summit of the Middle River Range,
where a tunnel, 216 in length, will be made, from which it
descends to Cox’s River at the rate of 1 in 40, making a descent of
300ft. The end of the lins ig at Piper's Flat, about a mile north of
Wallerowang, the residence and property of Mrs. Walker. The
station will be about a mile to the westward of the Mudgee-road ; it
will be a distance of nine miles from the Westérn-road at Meadow
Flat, nipe miles from Bowenfels, and forty miles Bathurst by rail-
way, and sixty miles from Mudgee. Meadow Flat.is about twenty-
one miles from Bathurst. -

Plans and sections of the extension from Blackheath as far as
Piper's Flat, a length of thirty-one, miles, were sanctioned by the
Colopial Parliament in Angust, 1864 ; and in November, 1864, & con-
tract was taken by Mr. Watkins for the formation and also for the
permanént way for a leugth of sixteen and a hall miles, to be com-
pletedin two years. Tbe works were commenced at the beginning
of the year, and already more than 140,000 yards of excavation have
been shifted ; the formation is considerably advanced, and a quantity
of rock from the cutling has been stacked in preparation for the

ballasting. The works at the Mount Clarence tunnel are
also in active operation. Three shafts, of the respective depths of
128(t., 1171t., and 97ft., have been sunk to the required level. From

these, and also from the entrances, headings are being driven, so
that the excavation will be carried on from eight different points
simultaneously, Three parties of surveyors are engeged in com-
pleting the levels for the remaining portion of the line sanctioned
by Parliament, and it is expected that the working sections will be
ready for tendering this winter. Shortly before the plans and
sections for the extension beyond Blackheath were laid bsfore
Parliament, a representation was made to the Minister for Works
by Mr. George Jarvis, of Hartley, that a better line than that
selected by. Mr. Barton could be obtained by going through the
town of ey. The line proposed descended the range about a
mile from Blackheath, and passed round the south of Mount
Victoria, Mr. Barton having made a survey of the proposed line,
reported that it presented insuperable engineering difficulties; that
tuonelling would be réquired for 4,100 linear yards, of which 3,566
yards would be through granite, and the remainder through sand-
stone ; that impracticable gradients of 1 in 124, and 1 in 84 for long
distances, would l'e n , besides & pumber of a lengthy
viaducts, one of which, vver the tributaries of Blackheath Creek,
would be 600ft. long and 220ft. high, and another 800[t. long and
100ft, high. The greatest obstacle nted was the fall from the
head of Blackheath Creek down to a walley that had to be crossed,
and where dhe line would have been 500ft. below the level of Little
Hartley. Alrhough the contract now taken for the permanent way
terminstes at Blackheath, it is probable that a length of three or
four miles beyond will be included in the line when open for traffic,
a site having been selected for a station at the most convenient dis-
tance from Hartley. To sum up the works on the four contracts
now in band we may state, that the excavation op No. 1 amounts to
462,000 yards; on No 2, to 829,000 yards; on No. 3, to 350,000

ards; and on No. 4, to 470,000 yards, mskiog a totalof 1,611,000,

romi Piper's Flat the line will ascend the main Dividing Hauge,
which it will cross about two miles north of the township of Kydal,
also crossing the Western-road near Solitary Creek. It will then
follow the wvalley of this ereek as far asthe Fish River, at first south-
ward to Sodwalls, and thence in a westerly direction. Xeeping on
the north side of the Fish River, it will pass ronnd Tarana Moon-
tain on to Dirty Swamp, a continvation of Fryiog Pan Creek ;
thence it will go through Tyudale’'s Hollow, about two miles north
of the township of O'Connell, and sbout four miles south of the
Green Swamp, which is close to the Glanmire diggings. The
remaining course of the lime will be through the township of Raglan,
and thence through Kelso to.Bathurst, crossing the Maecquarie
River. a little higher up than the Denison Bridge. The station will
probably be between Russell and Piper streets, within a short distance
of the centre of the town. The gite stated to have bzen selected by
Sir William Denison as the most suitabls for a station was the re-
serve known as'the Ordnance Ground ; but, besides other cbjections
to that site, in the event of the railway being continued further, it
would have to be taken through the centre of the town, for which
some of the most valoable land and buildings would have to be
bought. From the survey at present made of this line it is not ex-
pected that'the works will be so heavy as upon some of the
other lines. On the western side of the Dividing Range granite
is met with, but it is not known to what extent the cuttings will be
through that material. A number ol bridges of various sizes will be
required to carry, the line over Solitary Creek, which will be crossed
about sixteen times in a length of nine miles ; the largest of these
bridges will be about 100ft. in length. The gradients will, for the
most part, be easy; the line will ascend the Main Range at a
gradient of 1 in 91; then it will descendat 1 in 100, 1 in 50, and 1 ip
87. The worst gradient on the line will be 1 in 33 for a length of a
mile and a quarter, crossing the range between Dirty Swamp and
Tyundale’'s Hollow ; and there will be a descending gradient of 1 in
40 to Bathurst Plains. This portion of the line, although having
very easy gradients and light work, is necessarily rendered tortuaous
by the roughness of the country through which it passes. The dis-
tance of Bathurst from Sydpey by railway will be about 143 miles,
being twenty-two miles longer than by the road. It would be
useless to speculate as to when the line will be completed to
Bathurst ; but there is some prnhl.bili:tly of its being opened for
traffic as far as what will be called the Hartley station, about forty-
iﬂna Elén;lea from Penrith and seventy-five miles Irom Sydney, early
n 1867,

Joint-Stock CompANY Law—THE Lospox ExciNeering CoMPANY
v. OoLe.—It has become a very interesting question to many, what
makes a man a member of 4 joint stock company, and whether he
may not at his own option strip himself of that character, and re-
pudiate further liability by resigning or withdrawing, and by for-
feiting all the money he may have paid in the shape of deposit on
application and allotment. That was the question raised in the
above action. Mr. Ogle, the defendant, had applied for shares in the
company in the usual form, and in due course received a letter of
allotment, on which he paid a deposit of £125. Mr. Ogle afterwards
changed his mind, and became anxious to relinquish the shares and
to withdraw from the company, forfeiting the amount he had paid by
way of deposit. The company, however, were unwilling to part with
bim, and therefore they placed his name upon their register of share-
holders as a member of the company, and now sued ham for calls
made upon bhim in that capacity. 'Lheaction was tried in the Court
of Queen's Bench before the Lord Chief Justice, the defendant's
counsel contending that he bad been improperly placed upon the
register because he had not signed the memoranduin of association.
The Lord Chief Justice, however, thought that the words ot the Act
of Parliament were clear and precise, and a verdict passed for the
plaintiffs, subject to the poiut of law whether, under the circum-
stances, the statute made the defendant a member of the company.—
Money Market Review,
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LETTERS TO THE EDITOR.

(We do not hold ourselves responsible for the opinions of our
Correspondents.)

PROFESSIONAL QUALIFICATION.

Sm,—1 am glad to see from your editorial of the 17th inst., that
you bave at last taken up the baton in favour of a professional test
of qualification for the important daties of an engineer, and as your
sentimeuts so closely coincide with my own (as evidenced by a letter
you were kind enough to insert in your jouroal of June 9th), you
will perbaps accord me a few lines of supplementary remark to your
sble niticle,

As you justly state, it becomes a matter of extreme difficulty to
decide where " qualification ends and quackery begivs,” therefore
the immediate adoption of any arbitrary siandard (whereby to attest
or sonul the sssumed of any man) would be doiog an fvjury
to those who are st t pg, but whose efficiency would be
found considerably below par; and as these form a goodly proportion
of the so-called * professional men " of the day, it must necessarily
be a work of time to bring this much-to-be-desired ** diploma " sys-
tem ioto operation.

I would therefore suggest, as a preliminary step, that yourself and
other engineers of known scientific attainment, constitute a board of
examivers, and that young eogiveers be invited to offer themselves
for examination—to receive as the result certificates of the first,
second, or third ; the semior wrangler in each subject being
admitted as member of one or other of the institutes.

At some [uture period it would be possible to obtain a charter of
incorp-ration, and these candidates might henceforth take rank as
Masters, Bachelors, or Passees ol Eogiveeriog, and might be
initialed as M.C.E. or MM E,, B.C.E. or M E., CE. or M.E.

Of course the board would be best qualifled to judge respecting
the attainments required for each grade; but 1 should suggest
similar rs Lo those given to ﬂndidsluu for the engineers' depart-
ment of the Indian Civil Bervice or the Naval Evgiveers, wilb,
bowever, a more fully de practical bearing.

For the C. or M.E., I should consider the following course suffi-
cieut :— Arithmetic and mensuration, algebra, inclusive of quadratic
equations, plane and epherical trigonometry, and the first six and
part of the eleventh and twellth books of Euclid, mechanical philo-
sopby, and its practical applications. TLe professional part to
embrace designivg, drawing, estimating, and surveying, with an
outline of prolessional jurisprudence of works and services; these
latter papers to be extlensive in a , and framed, of course,
to suit the civil or mechauical tendency of the candidate,

For the Bachelor test 1 should suggest s further excellence in
the sbove, and ipclode comic sections, and the differential and
integral calculus,  The Master's certificate would be obtained by a
refinement upon the preceding,and acquaintauce with the writings
of aveient aud modern avthors.

This scheme may by some be thought visionary, but I feel confi-
dent that the course roughly sketohed could be easily overcome by
any one desirous of so doing, and we should uliimately raise our
profession to a position more L -accordance with its varied require-
ments.

Y our scheme of pupilage also presents some features worthy of
potice, but I should go further back, and observe that cur ordivary
scbool tuition has not kept pace with the advancement of the age;
as example, who is not aware that a boy's arithmetic days are spent
in calculsting the tare aud tret of tea, sugar, and treacle, or io tind-
inz the value of s0 many yards of tape or broadcloth? Again, in
mensuration or surveying, he meets with nmhp combination
of trisugular, square, or circular fields, and can determine wilh
accuracy the distance of the moon, or between two ambiguous
points A and B, by conjuring with a table of logarithms; kut as far
as application to obtaiv any measurement ol the school yard or
common bard by, or the recognition of a theodolite, and its adapta-
tious for finding the heightof the parish steeple, in these he is quite
at fault. Let us pext follow him to the drawing lesson: he there
learus to pourtray the likeness of some piece of mechapism on
another paper, generally by the enlargement and n of its
proportiovs; sod alter outlining this with a decoction of ink
aud water, be elaborates the whole by a display of water colours ;
but as far as knowiog which is bolt, put, or washer, neck or
coupling, one térm may be substituted for another without injury to
his preconceptions.

ere, then, 1 consider, lies the strongest argument for the esta-
lishment of a school such as you recommend, viz., for the study of
“ Practical Evgiveering.” :

As | have already hien up too much of your time and space, 1
shall not endeavour to describe the entrancé of the above school-
boy into the office or workshop, where he is instructed into the
mysteries ol mixing ink (a good black sod mot too thin) and
m{onrl, tracing and ruuniog errands; or into the upsuitabléness of
leaden punches, and bevelled or left-bavded squares, &e. Suflice it
to ¥ay, that al the expiry of his spprenticeship—unless be spplies
himsell manfally out of working hours—bhe is competent to obtain
the sum of ope guinea per week, or he sppears in your prints offer-
iog bimself as an improver, no object,

ow | contest that this low ebb could, in most instances, be
avoiced by adopting proper modes of instruction, and by the ynunﬁ
man kuowiog that without iong a thorovgh examination be wil
be unable to obtain a license to practice, thereby improviog the in-
tellectual status of our rising members.

1 enclose my card, and (if you can obtain the names of gentlemen
williug to undergo the operous duties of examiners) whatever lies
in my power for the advaccement of this object shall be willingly
rendered.

Oldbam, Nov. 21, 1865. T. M.

INVENTORS' RIGHTS.

Sim,~—If the Lord Chancellor’s of which I enclose report
exiracted from the Zimes of the 4th ipst, in the case of Mather v.
Green be not reversed, it follows that a joint patentee (though the
sole inveulor) has no claim uvpon his wealthy per to profits
arising out ol articles manufactured and sold under a joiut patent,
unless a special contract has been made to that effect.

Very much bas been said of late about the injustice of our t
laws, the managewent of the funds arisiog from tbe sale of letters
patent, and the difficulties inventors have to contend against in
securing their interests. Much remains to be said and more to be
done on those subjects, but nothing hitherto has occurred of such
importavce to the inventors of this country as the jndgganl. given
in the above case, aud as I said before, unless the same be reversed,
then & new era on this subject is ina ted.

By that decision no inventor henceforth must trust to his co-
patentee’s honour or p-rlnmhi‘p, as heretofore, but must have a
special contract that certain ts shall be paid to him as his sLare
in the interest to be derived rom apy joint patent; otherwise, be
will bave to look on patiently, perbaps starve, and it may be die,
while bis opulent er grows richer out of the returns from the
patent secored in their joiot names.

The doctrines hitherto acted upon must pass away, all mutual
interests now existing may be severed at any moment; no joint
patentee will be entitled to a sbare in the profits arising from a joiot
pateut (unless by special contract) ; and any joint patentee may now
manpa/acture in his own pame irres ve of his co- r Or co-
partuers, destroying or reversing all existing interests. :

The inventive faculties existing in the artizan's mind of this
country will be checked for lack of confidence. What can be done
in this matter 7 Should not all those whose interests are affected
by this juigment cousider the case as their own ?

Subsequent inventors should take knowledge of this important
judgment—sbould secure patents in their own names, avd not give
up their rights to others, amg’hy contract, seiting lorth
the amount to be paid to them co-patentee, who may be a

wealthy manufacturer. I trust this subject will receive due con-

sideration in r columns, A Parestes,
Leeds, November 20th, 1865,
COURT OF CHANCERY, LincoLx's-INN, Nov. 4.
(Before the Lonp CHANCELLOR).
MATHER v, GREEN.
This appeal from a decision of the Master of the Rolls was argued before

the long vacation, and stood over for judgyment. It appeared from the case
that the defendant, Thomas Green, had carried on business at Leeds as a
manufecturing ergineer, and was a maker In icular of lawn-mowing
machines and rollers ; and also had a retall in Victoria=street, Holborn,
which was managed by his son, Willoughby Green. In the latter part of
the year 1861 Willou.hby Green joined his father at Leeds as partoer,
wheo the London business was carried on by the plaint ff down to the year
18634, Letters patent had been obtained in the joint names of the defendants
and the plaintfl for improvements in the construction of lawn-mowing
machines, &c., and the defendants had been in the babit of granting
licenses and receiving royalties on the sale of the machines. In 1563 diffe-
rences arose between the parties, when the plaintiff filed his bill for an
account, claiming, as partner, a share in the royalties received by the
defendants, and Insisting upon his right to the profita of the London
business, which, he alleged, was his own, although carried on in the name
of the defendants, The defendunts contended that he was merely their
mansging agent. The evidence and correspondence extended to a con-
siderable length, and the Master of the Rolls, although negativing the claim
of the plainuff to be a partner, made a decree in his favour as L & share in
the
Southgate and Mr, for the tiff; Mr. Selwyn and
jH.r. P Inrdtht defen H“. “'I'Ji'lr_d ﬂ‘%lnuhljurthh m;r&lng delivered
udgment, and, after carefully re ng the evidence an € correspon-
dence, sald that with Lo the first part of the case, namely, the cialm
of the plalntiff to a share in the royalties, he thought the evidence was not
sufficient to rebut the assertion that the plaintiff was joinuy interested with
the defendants jn the letters patent. This Interest, however, could not
confer upon him & right to m & share in the profita made by his co-
patentees, unless there was o special contract to that effect. ‘Tne right
under letters patent was to exclude all the world from the benefit derived
from them except the grantees of the patent: but there was nothing in the
law to restrict any of the juint patentees from such benefit. This could
only be done by special contract, and. therefore, us none such existed in the
present case, the clulm: of the plalntiff on this ground must be rejecte, and
the decree of the Master of the Rolls reversed. With respect to the sevond

art of the the claim of the plaintiff to the profits of the London

usiness, he, the Chancellor, was of opinlon that the evideuce proved
that the plaiotif was only the maoaging agent for the defendants, and be
had co wently wholly failed in establishing any title for reliel. The bill
must be ml.—g with costa,

COMPRESSED MOIST HOT AIR ENGINE FOR MARINE
' PURPOSES,

Sie,—On Sstorday last a trial of a boat propelled by a light
rtable moist air engine came off on the 1T'hames at Lambeth. The
t into which the an?inn was placed (without avy fittiog or altera-
tion of the boat) is 22ft. Bin. long by about bit. 6in. beam, and 2ft.
deep, and is of sealiog from (ifteen to tweuty persons. The
boat is an iron one, built on the Lake of Geneva, by M. Chillon, and
was sent over to the first International Exbibition, and previously
to the robbery—which it seems is common to all premises on the
Thames —had & handsome appearance. The engine has one oylinder,
4in. diameter and 12in. stroke, driviog & pair of light paddie- wheels,
3(t. diameter, about eighty revolutions minute. The power of
the engine i8 about 1-horse power nominal, and the bt of the
boiler and engine is about 500 1b. The maximum s attained
through the water was six miles an hour, but the s - was
about five miles, The consumption of fuel in three hours’ work
was a peck of gus coke, which cost retail 1§41, and 4 1b. of coals, 1d. ;
total cost for three hours, 24d. As the boat is capable of carryiog
1} tons of coal, i} would bs equal to a voyage, in smooth still water,
of between 8,000 and 4,000 miles without further fuel. The reason
of the extraordinary economy of fuel arises from the use of the
latent heat of the steam a8 motive power, but which, as I pointed
out in & former communieation, is wasied in all steam engines. The
engine, when not requiréd for the boat, is easily lifted out (and in
my case is absolately o , or it would be all stolen), and may
be used either as a light road engine, or as a fixed engine of 1-horse
power, workiog for less than 1d. an hour for fuel. It seems ex-
traordinary that the preeent steam engines should continue to be
used in steam vessels, entailing, as they do, a clear loss of hall the
fuel and two-thirds the space occupied by the engine.

Several omuibus proprietors would have been willing to start
omuibuses on my plan, but are deterred from the fear of infringing
the letter of that absurd legislative epactment requiring a red fl
and stoppage, and a speed of not more than two miles an hour.

suppose the originator, baving se¢n a poisy agricultural epgine at
work, concluded that all engines must be of the same description,
and require three persons to manage them. My little locomotive is

easily controlled by a child eight gourl of age, and makes less noise
than & cab, aod no smoke. Our

asted liberty does not bear com-

rison with the absence of it, as we are told is the case in Fravce,

E.l where, nevertheless, locomotives are allowed to run on the
common roads without those ridiculous restrictions,

November 21, 1865. J. Pangex.

MzcuaNiCAL Ixpustey 1y Beroros.—(From our C. ndent.)—
The Belgium General Company for the Construction of Machivery
and EHaillway Plant has just issned its report for 1864-5. The
directors announce a loss duriog the year of £1,291, sand scconnt
for this adverse resull by stating that during & great part of the
year orders for railway plant bave been suspended in countries
supplying their wants in Belgium. The directors have endeavoured
to maintain activity in the company’'s works by obtining contracts
for the Belgian state lines, but they found the prices at which work
is given out not very remunerative. While the prices obtained for
the company’s manufactured products bave besn thus falling, the
price of labour has risen to a Eoint exceeding all estimates and
calculations bitherto formed on the subject.

Tuar Hurn Docks.—A good deal of talk of late with reference to the
Hull docks, and the Parliamentary notices have been given on the
subject. The most important of these is an application on the part
ot the Hull corporation for the dissolution and winding up of the
Dock company, the wvesting of the docks in the bands of public
trustees or commissioners, and for power to the corporation to

arantee dock stock, &c, by a charge on the borough fund. The

ock Company seek authority to enlarge and deepen the West dock,

80 a8 to take in Messrs. Earles’ cement works; to construct a bridge
over Lhe railvay near Belle Vue-terrace, from the quay of the West
dock; and to raise additional share and loan capital. Both the
Dock Company and corporation lpg.ly for an extension of the time
limited by the Dock Actof 1861. Powers are solicited to take in a
foﬂlﬂn of the foreshore of the River Humber between Sunk

sland and Spurn. With regards to business matters at
Leeds, we may note that the iron and machine trades are
in a satisfactory position, being fully employed in the ex-
ecution of orders. With regard to the South Yorkshire coal
trade, it may be noted that there s1ill continues to be a large tonnage
to the metropolis, and the country markets from this district, as well
as from Derbyshire. The price of house coal for London has a ten-
dency downwards, but for other descriptions full rates are readily
obtained. The steam coal trade is brisk for both Hull and Grimsby.
At the latter port there is a large number of vessels, and which will
take out coals probably to the Baltic ports. The steam coal trade at
Newcastle and other northern ports being slack, colliery owners are
ready to execute any orders that may come to hand. r;'ﬂf Sheffield
and the iron districts in this locality, a large ci‘_ulmity of coal is taken
and there is a fair inquiry for Lincolnshire. For coke there is a
demand, for both Staffordsbire and Lincolnshire. The masters in
almost all cases have intimated their intention not to pay the 10 per
cent. advance ; and with the refusal before them the delegates repre-
senting the workmen met during tbhe past week at Wombwell, to
arrange what course must be taken, and when the strike, which will
eveotually take place, shall commence.

royalties and commission, and directed an ancount to be taken. Mr. |

l Is 1582 the first pum

| heated to 100 deg. Fahreoheit beyond the boiling
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NOTES AND MEMORANDA.

Siraoxs were used in Egypt at least as carly as 1450 p.c.

Rarrst Hace and Peter Bawde were the first to make articles of
cast iron in England.

Tus tenscity of silver is to that of gold and platinum as the
numbers 19, 15, and 264.

Tus time required for the light of the sun to travel to the earth
is 8 min. 18 sec,

Tue smallest visual angle is 80 sec., and its siza on the retina the
8,000th of an inch. |

Rouung or * milliog ” Jesd was jnvented by Thos. Hale, in 1670,
about which time the first mill was erected st Deptiord.

It was not until the sixteenth century that the t mode of
costing the backs of mirrors with quicksilver and tinfoil was intro-
duced.

Tux origin of the clopsydra or water clock is unknown, but it is

koown that the Britons used it previous to the conquest by Julius
Cmsar,

Tae Dutoh, on visiting the Japanese, found the baths of these
p:ople supplied with cold and warm water by means ol pipes and
copper taps.

Ix one of the apartments of a villa discovered at Pompeii there
was & large bow window in which the glass used was set in lead like
s modern casement.

Correr and lead have recently been detected in human flesh, the
intestines of animals and pouliry, &oc., and even in the bodies of
erustacea and snails,

Tue first person who is known to have raised water by means of
the bydraulic ram was Mr. Whitehurst, s walchmaker, of Derby.
He erected ons in 1772,

Tur aggregate weight of the atmos
upwards of 77 billions of tons, being equivalent to a solid
lead sixty miles in diameter.

Ax object in motion will appear to be at rest when its motion in
a second s to its distance as 1 is to 1,400,

Prixy states that the Greeks imported red cinpabar from Almade
700 years before the Christian era; and that Rome, in his time,
annually received 700,000 1b. from the same mine.

Asour 1643 a Fleming named Kepler established the first d
house for scarlet in Eogland, at Bow, near London ; aud on
account the colour was called at first the Bow dye.

Ur to the year 1860, no less than fifty wells had been sunk in the
Great Sabara desert by the French. The total quantity of water
given by these wells amounts to 7,920,000 gallons per day.

machines ever 1 10 inglunl were

erman ﬂufll’lﬂl‘, for the supply of the
By means of these machines waler was

phere has been calculated at
globe of

#et up by Peter Maurice, a
City with Thawes water,
raised to a height of 120[t.

Tue repeal of the paper duties has been highly beneficial to the

per-makers of Belgium. From four or five papersmilis the number
E.u increased to more than forty, producing more than 20,000 tons
of paper annually.

Warer deprived of the air naturally contained in it may be
point. It then
frequently bappens that tbe steam is suddenly disengaged, and an

| explosion 18 the cousequence.

Ix 1851-2 the cotton barvest in Algeria amounted to 4,500 kilo-
grammes, sund in 1864-5 to 900,000 kilogrammes. The greatest in-

crease in the barvest was in last year, that of the previous year
only baving amounted to 865,000 kilogrammes.

A sixture of clay and glycerine has recently been tried for
modellivg purposes, and has been found to spswer well, and to
rotain {8 plasticity for a lengthened period at all temperatures.
The olay wust be well dried belore it is mixed with the glycerine.

Tue gross receipts of all the French railways for the first nine
mouths of the present year, for both the old snd new networks,
amount to £16,419 384, showiog an increase, as compared with the
same period of last year, of nearly £900,000,

Ix 1543 a paval officer, under Charles V., is said to bave propelled
a ship of iwo bundred tons, by steam, in the harbour of Barcelona.
No sccount of this machivery is extant, except that be bad a large
copper boiler, snd that paddie wheels were suspendeéd over the sides
of the vessel,

In 1678 engines were constructed by Hautelenille and Huayghens,
which derived thelr motion from the explosion of small of
guopowder within their eyliaders. In the samé year sfeuille
pro the alternate evolution snd condensation of the vapour of
alcobiol in such & manner that nove should be wasted. :

As early as 1236 the corporation of London commenced to lay a
six inch leaden pipe from some springs at Tyburn. This is
to bave been the first attempt to convey water to the City
pipes, and filty years elapsed before the work was completed.,
pipes were lormed of sheet lead and joined at the seams.

Tus theory of transfusion of blood as a cure for various diseases
is now receiving coosiderable attention, It has been found that
life may be sustaived for gowe time, without takiog food, by means
of trapsfusion of blood. It is also su ulcorh.lnm for
consumption, if the operation be performed in the early stage.

M. Cueveevir, of Paris, bas discovered a plan by which ancient
stained glass may be perfectly renovated, o glass is removed
from its setting, and immersed for several days in a solution of car-
bouste of soda, of a specific gravity of 1'068. It is then washed

snd dipped for a few hours in & solution of hydrochloric scid of a

specific gravity of 1-080.

Ix forty years, from 1790 to 1830, Mexico produced, to
the Hiu'lég Journal, £6 486,453 worth of gold, and £139,818,082 of
silver. Chuili. £2.768 488 of gold, and £1,822,924 of silver. Buenos
Ayres, £4,024.805 of gold, and £27,182678 of silver. Russia,
£3,703,748 of gold, and £1,602 981 of silver. Total, 1880 millions

sterling, or 47 millions per aunum.

Homsoror stated that guano is deposited in layers of 50it. to 601,
thick on the granite ol many of the South Sea islands of the coast
of Peru, During three hundred years the layer of gusno deposited
is only a few lines in thickness. This ehows how must have
been the number of birds, and bow many centuries must have
ela to form the present guano beds.

Tue number of locomotives on the railways of Great Britain, at
the close of 18G4, was 7,203 ; while at the close of 1863 it was only
6,643. To the increase of 6560 here disclosed, En and Wales
contributed 361 ; Scotland, 168 ; and Ireland, 81, At the close of
last year Enfhh and Welsh railways had 5708 locomotives between
them ; Scotch railways, 1,072 ; and Irish railways, 423,

Luavex pipes were used by Archimedes to distribute water by
engiones in the largeship built for Hiero. The first im ton

the ancient mode of makiog leaden pipes was matured in
in 1689. It consisted in mtlnf them complete in short Inm‘l:

moulds placed in a perpendicular position. Alter a number were
cast, they were united in a separate mould by pouring hot metal

over the ends uotil they ran together.
BiLver was formerly found in such quantities in Spain that
accordiug to Pliny, Haonibal extracted a daily quantity equal in
by him pear C Cato

value to £300, [rom & mine worked artagena,
delivered iuto the treasury 25,000 Ib. of silver in bars, and 120,000

in money, besides 400 Ib. of gold, all of which he sccumulated in

Spain. Helvetius, who was ouly governor of Andal
I{dﬂim Ib. of silver in and l,l:l,fll.‘ﬂ Ib. in ':ln. s g

The use of paddle wheels for the propulsion of boats dstés from
A very uﬂﬁom Roman galleys were occasionsl
them, and Robertus

moved
Valturius, in his De Re Mikitari,
gﬂllﬂm of & galley :'I"l.h five wheels in each ﬂm‘ﬁ
oglish writer mentions them in 1578; and in 1652 & horse tow-

boat with paddle wheels was used at Chatham. In the
| Roman ﬂl,ﬂlﬂﬂﬂﬂ“hﬂluﬂlhlpidﬂh#h:dh
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RAMSBOTTOM’S IMPROVEMENTS IN STEAM HAMMERSE.

o — e
L —

Tais invention, patented by Mr. J. Ramsbotiom, engineer, Crewe,
consists, first, in supporting the hammer blocks of duplex steam
hammers upon rollers mounted io fixed bearings.

The second part of the invention relates to the apparatus required
for supporting and moving the articles to be hammered, and it
consists in supporting the rails upon which the truck for the ingot
travels on a rocking frame or platform, or in traversing the said
rails laterally for the E:mrpose of keeping the article to be hbammered
midway between the mer heads, so that both sides of the article
may be struck simultaneously.

Iso, in supporting the ingots or other articles to be hammered
in centres fixed to headstocks, one or both of which is or are
movable, to provide for the elongation of the article ; or the article,
partioularly when of cast steel, may be provided with pivots or
ﬁ:;lgeonn at the ends, and supported in V bearings, or on anti-

on rollers on separate trucks, the distance betweem which
is at liberty to increase as the article becomes elongated by the
hammering. The V bearings, or antifriction rollers, can be
raised by screws or inclined planes, to keep the article, as regards
the vertical position, in line with the centre of the bammer blocks.

And, thirdly, in applying steam or other power for giving
motion to the trucks supporting the article to be hammered. This
may be effected by the direct application of steam or water pressure
to & piston or ramn conpected to the truck; or the truck may be
moved by rack and pinion, or by a screw, or by rollers actiog on a
friction bar, or by other suitable combinations of machioery, the
object being to economise mavual labour, When the articles are
not of sufficient weight to require steam or other power for moving
the trucks, they may be moved by a hand winch, either stationary
or atlached tothe truck.

Fig. 1 is a transverse section, and Fig. 2 a side elevation of &
duoplex steam hammer constructed in the manner described in a
previous specification, No. 924, 1862, to which the present improve-
ments are applied. @, a, are the hammer blocks, furnished with
gide flanges a', supported on the rollers &, b, which when the
hammer blocks are moved to and fro by the direct action of the
steam in the cylinders d (only one is shown), rotate in the bearings
cast in or fixed to the plates ¢, ¢. 'The piston rods of the steam
cylinders are connected to the hammer blocks with au elastic pack-
ing, and the simultaneous action of the hammer blocks is insured
by the right and left-handed screws.

Fig. 3 1s an elevation, and Fig. 4 is a plan, of that improved appa-
ratus for keeping the ingot or other article midway between the
hammer heads of duplex steam bammers. fis a table or platform
cast with rails for supporting the trock with the ingot or other
article to be hammered; this platform is supported on chairs, and
is at liberty to rock in them. The shalt ¢ is furnished with the
handle g', and to it is fixed the lever g%, coanected by the link ¢* to
the lever g4, which is secured to the underside of the platform /.
By this arravgement the attendant, by moviog the lever g!, can
cause the truck to tilt over in either direction, and thus keep the
ingot midway between the hammer [aces ; or, instead of making the
truck to tilt over, as above desciibed, the truck, with the ingot or
arlicle fo be bammered, may be supported on rails capable of being
moved laterally.

Fig. 6 is a side elevation, Fig. 6 a plan, and Fig. 7 an end
view ol a truck for supporting steel ingots or other articles while
they are being hammered by duplex steam hammers. k is the body
of the truck, connected by cross beams, aud supported on the

wheels /, which run on the rails of the platform £, (see Figs. 8 and ¢

4), or on cross rails fixed to the floor of the forge. To one eund of the
truck is fixed a headstock i, and the headstock i' is capable of
adjustment by means of a screw, which is turned round when re-
fquired by handles and spur wheels. To the headstocks are fixed
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centres, batween which the ingots or shalt 4 is supported. The nut
of the screw is connected to the headstock * by two bolte, and a
spring is placed between the nut and the headstock. The object of
t}gia spring is to allow the headstock to yield when the ingot or
shaft 'i)eoomen elongated by the blows of the hammer without
immediately moving the screw ; a brake acts on the face of one
wheel, and a tail spring bears upon the end of the screw i®. The
pitch of this screw must be such that it will be turned round by the
ressure of the nut when the screw, together with the wheel, has
n forced out of contact with the brake, and this occurs whenever
the pressure upon the headstock 1' is in excess of the adjusted
strain of the tail spring.

Figs. 8, 9, and 10 represent an end view, a side view, and a Rhn
of a truck for supporting steel ingots or other articles, and holding
them while they are being operated upon by duplex steam hammers.
k is the body of the truck, formed by a strong plate of iron connected
by cross beams, and supported on the wheels I, which run on
cross tram rails placed on the floor of the forge. To the truck £k is
fixed & block ¢, and the block ' is capable of being slid to and
fro on the truck k by the screw i%, to increase or diminish the distance
between the rollers * snpﬁrting the cylindrical tire ingot A. By
this means the ingot cau be held st the same level as the hammer
blocks, or the level of the ingot can be varied according to its
diameter, or according to the portion that requires to be hammered.
The swivel spindle or turntable i* is similar to that shown in the
specification above relerred to, and serves to support the ingot
while being hammered circumferentially. The spindle fits in a
socket fixed to the truck.

Fig. 11 is a side elevation, Fig. 12 an end view, and Fig. 13 a plan
of another of the improved apparatus to nuprort ingols or other
pieces of metal while being hammered. i* are the supportiog rollers
mounted in bearings in the frames £, The roller j, supported in the
forked lever j', is for the purpose of supporting shori ingots when
passing across [rom one set of rollers i* to the other.

Figs. 14, 15, and 16 are three views of another modification of
this invention. £, k, are two trucks, bevelled at the top, and each
E’:"Dﬁdad with a mowvable block, screw, and supporting roller,

hen the iogot A, or other article to be hammered, is short and
thick, s shown in Fig. 14, the trucks aud blocks are close together ;
but as the ingot increases in length, but decreases in diameter, the
distance between the blocks ' is increased by turniug the screw ¢,
to support the ingot and keep it level with the line of actiou of the
hammer blocks ; or the level of the ingot can be waried by
altering the diameter of the rollers #*; or the ingot or other articie
may be supported in V bearings convected to the trucks &
The rollers sbown in Figs. 11, 12, and 18 may be mounted on
trucks with inclines, in order to vary the level of the ingot; or the
rollers may be mounted in a [rame sliding vertically, and the height
adjusted by means of screws or wedges.

Fig. 17 is a transverse section, and Fig. 18 an elevation of a
[riction apparatus worked by steam, or other power, for giving to-
aud-fro motion to the trucks supporting the articles to be ham-
mered. k represents a portion of the truck to be moved, and 42 is a
catch fixed to the lower part of the truck. In this catch is & slot or
recess for the bent end of the friction bar m, which passes between
the two sets of friction rollers o, o', and p, p'. The rollers o and p
revolve in con directions in fixed beariogs formed in the
bracket or wall plate ¢, and the rollers ¢' aud p' are supported
ia the swivel frame r, which is fixed oo the tulerum shaft
To this ehalt are fixed the levers r* and v, The former is acted
uron by alever and link to compress the [riction bar n between either
of the rollers o, o', or p, p', and the latter is connected by a chain »
to the truck, The engraving represents the rollers in the positions
they assume when the truck is at rest. When the atlendant moves

the lever 2 in the direction of the full arrow, the roller p! presses
the bar n against the roller p, which then moves the truck from the
friction rollers, and whben the direction of motion of the truck
has to be reversed, the attendant moves the lever r? in the diree-
tion of the dotted arrow, thereby compressing the bar n between
the rollers o and o'. If owing to the neglect of the workman the
lever r? is not acted upon in time, the chain s, connecting the truck to
the lever r*, comes inlo operation, and throws both the rollers ¢! and p*
out of gear, thus steppiog the truck. lostead of the friction rollers
above described, the truck may be moved to and fro by a sorew, or
by & rack and pinion, with sell-actiog reversing gear like that em-
ployed for working the bed of s planing machine, or the bar » may
be connected to a piston or ram actualed by steam or water under
pressure. When the articles to be hammered are not of sufficient
weight to require steam or other power for moving the trucks, they
may be moved by a hand winch, stationary or attached to the truck,

Sovra KessivetoN Museuvm.—Dauoring the week ending 18th
November, 1865, the visitors have been as follows:—On Monday,
Tuesday, and Saturday, free days, open from 10 a.m. to 10 pm,
9,123. On Wednesday, Thursday, and Friday, students’ days
(admission to the public, 6d.) open [rom 10 am. till 4 p.m., 1,389,
Total, 10,462. From the opening of the museum, 5,654,674.

Easr axp West Joseorion Rammway Coupaxy.—A prospectus has
been issued by this company, from which we learn that Messrs,
Kuoight, Dale, and Co., 1, lloyal Exchaoge Buildings, are instracted
to receive subscriptious for £300,000 in 15,000 shares of £20 each,
io 15,000 provisionsal scrip certificates to bearer. This railway
extends from Towcester to Stratford-on-Avon, a distance of thirty-
three miles. Its object is to shorten by thirty miles the present
narrow gauge route, via Blisworth, between London and the great
coal-fields of Bouth Wales, also to afford greater facilities for the
coal treffic between South Wales and Loondon, and the retuarn iron-
stone trade between Northamptonshire and South Wales. Tbe
company have secared runniog powers f[rom Towcester to Blisworth,
a3 well as most favourable arraogements with the Great Western
Company.

A Warsing.—At Southwark police-court Mr. William Sketchley,
patent engineer, of Weymouth, was brought up on Wednesday, on
a warrant from Dablin, charged with defranding Mr. George Gilks
of asteam engine, value £230. Mr. Ribton, in opening the case fur
the prosecution, said that the prosecutor was an engineer, in ex-
tensive business at Hampton Wick, and bad, among other thiogs,
engines for sawing, planing, &c., for sale. The prisoner introduced
himself to him about a month ago, representing himsell to be a
patent engineer, and selected an engine, for which he was to pay
£230 cash on delivery. The engine was delivered in doe course,
when the prisoner gave his client a cheque for £230 on a Weymouth
bank, saying that it was as good as the Bank of England, as be had
plenty of money there. 1'he cheque was passed through the prose-
cutor's bankers and presented at the bank at Weymouth, when it
was returned. The engine, it appeared, was disposed of by the
prisoner as soon as he was possessed of it, when he absconded, but
was traced to Dublin, where he was apprehended in the Exhibition
while packing up the engine he had exhibited. The learned counsel
said be should produce evidence to support his statement, and asked
for a remand to enable the prosecutor to bring forward the bankers’
clerks and other witnesses. Afier the evidence of the prosecutor and
the police officer who executed the warrant, the prisoner denied any
fraud in the transaction, and said the cheque would have been paid
but for the prosecutor's breach of contract. He was remanded 1l
Wednesday, his worship agreeing to accept bail in £500 for bis ap-
pearance.—all Mall Gazette,
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NOTICE.

We beg to inform our readers that, with the commencement
of the new year, TaE ENGINEER will be printed through-
out from entirely new type, which is now being cast for
the purpose. A further announcement will be made
tn an early number.

TO CORRESPONDENTS.

B. 0. W.—Thanks for your suggestions, which we shall endeavour to earry out.
A.C. W, E.—Smm description, and, if approved, it shall have hTﬂm
W. C.—You can obtain every information by addressing a letter to Messrs.

Sienwea Brothers, Berlin.
ARTILLERY, — You can see the gun itself at Woohoich Arsenal we believe ;
ﬂg admussion.,

there ia no difficully in obtain

T. E. M.—More than a score of patents have been secured for the use of [ric-
twon rollers in axle boxes, just as you propose, 4 .7

G. (Whitchall-place).— We regret extremely that the pressure on our space ia
80 great that we are unable to comply with your request.

MR. Lopuns, lately connected with the manwfacture of the Harrison Boiler,
will much oblige by forwarding his present address to this office.

P. M.—Murray's treatise on the Marine Engine in Weale's series, and Brown
:rhﬂmnc on the Marine Bngine, will answer your purpose os well as any

can.,

H. L. (Greenwich). — We have been unable to find anything much resembling
the invention to which you refer. Send ws as particular a description as
you can, and we shall try again.

8. W.—half a square foot to a foot of surface per horse power is an ordinary
allowance for feed-heating apparatus, If yow wish for more accurate
information we shall be happy to supply it,

W. E. B — We cannot perceive any remarkable superiority in your system of
constructing self-tightening radway chairs over many others which have
been waed and abandoned. It o by no means certain that a ** self-tighten=
ing ” chair is beller in any reapect than a chawr with a wedge ; as far as
experuence has yel gone, it would appear that if 12 not, Setling (Ais point
aside, and (aking your scheme on iy merita. we find that it presents more
than one ingenious feature, which renders it as well worth patenting as any
other of the thowsand and one invenlions for inprovements m permanent
way which annually find their way to the Patent Office. Its worst defect
llc.::f“ar tendency to spiit the chair or force its rides asunder, coused by

o

C. J. Z.=Your first scheme does not possess svfiicient merit to entitle it to
place in owr pages. We are utterly at a loss lo what would be
gained by adopting the roundabout method of rignalling deseribed in your
laat letter. Have you conmidered the cost of the ** inclined planes ™ to which
vou refer £ We receive dozens of schemas for inlercommunication, eack, of
posnible, more wmpracticable than the last. We have writlen on the sulject
time and again, apparently to no purposte. When wnll our corraspondeits
learn to spare we? There are the ralway companies—why not aflict
them 7 They are able to bear it —we are not. We have every desire to act
courteously, but we now beg to stote definitely that we shail not lake the
slighteat motice of any letter containing a scheme for intercommunicalion in
rallway traine, for at Lleast sixz months,

ENGINEERS IN AUSTRALIA.
(To the Bditor of The Engineer.)

Sin —1 should be much obliged if any of your numerous readers could
inform me whether engineers are, at the present time, in requisition in the
Australlan colonles, sud to which of them it would be most suitable to
emigrate ; indeed, any information on the subject would be very
acceptable to

Manchester, November 21st, 1865. A Yousa ENGINKER.

SBLIDE VALVE PUMIS.
(To the Editor of The Engineer.)

BiR,— Observipg a little controversy going on (in your Answers to Corre-
spondents), between Mesars, Courtney, Eughm:, and Co., of Dublin, and
Messrs. Gaynne and Co., of the Strand, wit ard to slide valve pumps,
will you kindly allow me to put them right with respect to the origin of
them. Inthe year 1843, I made & model of s steam eogine and slide valve

ump, which I exhibited before his Royal Highness Prince Albert at
ckingham Palace., [ thought, of course, that I waa the originator of the
slide valve E::lp ; but upon looking over some patents for pumps, I found
that 1 had anticipated by a Mr. Jeffry, some one or two years pre-
viously, who had a workshop at BElackwall, and was there manufacturing
them. I trust that my wish to put those gentlemen right will be s suffi-
cient excuse for troubling you with this letter,
20, Wainut Tree Walk, Lambeth, T. Switu (Modeller).
November 21st, 1865,

e ——

LOCOMOTIVE ADHESION.

(To the Bditor of the Engineer.)

SiR.—In your Impression of the 17th inst., I notice, in a Paper by
VlﬂFhlﬂ Peodred, E«q., C.E., **On the Adhesion of Locomotive Engines,
&c.,"” & mode of coupling the wheels by friction wheels, As the inventlon
appears to be identical with one introduced by my late father, some thirty
years ago, on the Liverpool and Manchester Railway, I forward you a copy
of a report of a series of trials that were then made by Edward Wood, Esq.,
C.E., with an engine so constructed,

Ralnhill Ironworks, near Preseot, Lancashire.

21st November, 1865,

[Fe beg to acknowledge the receipt of Mr. Wood's report, which ix vnfore
tunately too long for insertion in our poges, Mr. Melling's scheme differs,

L however, in many important particulars, from that of Mr. W, B, Adamas,
described in the Paper wm question.—EDb. E.|

TuoMas MrELLING.

MEETINGS NEXT WEEK.

IssTiTUTION OF CIvIL ENGINEERS.—Tuesday, November 25th, at 8 p.m. :
Renewed Discusslion u Sir Charles Bright's paper, '* The Telegraph to
India, and its Fxtension to Australia and China.”

Civin AxD MrecuaNical Exoinzens Sociery.—Wednesdsy, Novem ber
20th 8 p.m. : Discussion on Mr. Morgan's Paper ** Oa lron and Timber

Hoofs.

Advertusemnenis cannotl be guaranteed insertion unless delivered before seven
o'clock on Thursday evening in each week, The charge for four lines and
under ia three shillings ; each line aftercards, eightpence. The line averager
eight words ; blocks are charged the sane rate for the space they All. All
single utdmﬁumnu from the country muat be accompanied by stamps in
payment.

T ExGINEER can be had, by order, from any newsagent in toton or country,
and at the various railway stations; or it can, {f preferred, be supplied
direct from the office on the following terma (pard m advance ) —

Half-yearly (including double number) 154, 9d.
Yearly fincluding two double numbers) £1 11s. 6d.

If eredit be taken, an extra chargs of two shillings and sixpence per annum
will be made,

Tur EXOINEER is regustered for transmission abroad,

Letlers relating (o the advertisements and publishing department of this paper
are to be addressed to the publisher, MR GrORGE LEOPOLD KICHE ; all other
letiers and communications o be addresed to the Editor of THE ENGINEER,
168, Strand, London, IV.C,

*o" Toremove what they have discovered to be a prevailing
contrary impression, the Proprietors of Tne EXGINEER
Jind it necessary to state that Mr. Zerah Colburn ceased
to be associated with the Editorship of thew journal
upwards of twelve months ago ; that he is not a contri-
butor to its columns; and that he has no part
whatever in its management or conduct.
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ENGINEERING AID TO CORONERS' JURIES.

THERE is nothing more self-evident in glancing around
one than that the social arrangements of this country have
as yet failed to make allowances for the great social
changes produced by the advances of practical science.

position to determine the questions to be asked him. No
one is there to advise the coroner as to the questions he
should ask ; he has only the light of nature to aid him—a
light which is extremely dim for the investigation of a
scientific question. That things should exist as at present

Look where we will we find some hitch or difficulty from
this cause. Our law proceedings absolutely fail when
dealing with sc'entific questious ; parliamentary committees
on technical legislation are mere dull and long-drawn
farces ; our public instruction in science greatly lags behind

damaged, and so much property wasted, through disasters
ironically termed accidents.

judge and jury.

that of the Continent; our municipal laws and piecemeal
Acts continually fail to meet the new circumstances of the
times. Except, perhaps, in America, we hﬂld.ly say that
there is no other country in which so much life 1s lost and

The whole matter forms a
wide subject; but the negligence of our Legislature and
our Government could not be better illustrated than by
taking as an instance the way in which are conducted
coroners’ inquests on an engineering disaster.

The position of a coroner and his jury with a tough, or
even an ordinary, scientific question before them, can be
very easily defived. A few—a very few—of the metro-
politan coroners are men of science, one or two being medi-
cal men, the others barristers; but the great majority of
our provincial coroners are men of no scientific training at
all, being generally simply of about the same mental calibre
as that of the higher class of tradesmen. Their jurymen are
chosen from & much lower class, being mostly tradesmen
in a small way, small shopkeepers, and the like. In the
case of any disaster causing more or less destruction of life,
the human body or bodies are first identified ; the inquest
is then, most probably, adjourned. Ignorant as the coroner
necessarily must be of the merest principles of a case in-
volving engineering points—for even if he be a medical,
and therefore a scientific man, he cannot be expected to
easily get to the bottom of an engineering question—the
helplessness of the jury is yet greater. It is hard enough
for the trained and practised intellect of a judge, though |
helped by the explanations of able special barristers, to get
to the bottom of a patent case; and long before its termi-
nation it not unfrequently happens that the intellects of
the unhappy jury get quite be-fogged as to all the questions
at issue. In fact some of the more complicated cases have
had to be thrown up from the confessed and utter inability
of the court to comprehend them. Itis true that such a
fierce battle is not made over a question of mere human
life as over a question of a large sum of money ; it is true that
the scientific inquiries involved in a destructive gas, boiler,
or naphtha explosion, are not often investigated with the
same earnestness as a question of the priority of an invention,
with a round sum of money at stake ; bat it is a matter
of absolutely vital interest to the public that truth should
be got at in cases of life and death. Yet thedifficulties to
be encountered by the coroner and his jury in arriving at
the truth in a question involving scientific points are much

ter than those of an ordinary court. In the case, for
instance, of a disputed patent, each party is at liberty to
call a number of scientific witnesses. Without at present
entering into the wide question as to the determination of
legal matters of the kind—without examining the subject
of the value and weight of scientific evidence—it may be
sufficient to remind ourselves of the great aid which the
explanations of scientific witnesses necessarily are to a
It is true that such evidence often is,
especially when of the medical kind, notoriously conflicting ;
bat the court can at least hear both sides of the question;
both sides can be cross-examined. A coroner can also call
in medical assistance to his aid, and can order, for instance,
a post mortem examination ; but will it be believed that,
in an engineering question—in, therefore, a question in-
volving both life and property—he has no power to call
for scientific assistance beyond that which may be volun-
tarily tendered ? It is a positive fact that, should a gun-

powder magazine, a tunk of naphtha, a boiler, or a gas |
meter-house explode, a bridge or a house break down, or a |
water reservoir give way, the coroner has no power to call |
for scientific assistance 1o arriving at the cause of the dis-
aster; that is to say, if he wish for assistance of the kind,
he must pay for it out of his own pocket—a thing practi- |
cally impossible. It is mot to be expected that coroners
should thus mulet themselves of their ofien scanty, and |
always hardly-earned fees, in order to compensate for a
hlunier and an omission in the law.

We can state an instance, the particulars of which we
have heard from one of those chiefly concerned, of the false
position in which a coroner is at present placed by the
absurd state of the law. About eighteen months ago it
may be remembered that some arches under the coal shoots
at the Great Northern Railway station suddenly gave
way, leading to loss of life. As requested by the jury, Dr.
Lankester, }.R.8., the coroner, called upon the services of
Mr. Kerr, the Professor of Architecture at King’s College, |
to survey the ruins, and give evidence on the affaic at the

is scarcely credible, and we feel confident that a change
would soon be made if the existence of this omission in the
law were only more generally known. The Daily News
observed some time ago, when speaking of the inquest on the
Nine Elms explosion:—* No evidence was adduced save
“ such as the company tendered, and Dr. Letheby was the
“ gole scientific witness whom the jury desired to be ex-
“ amined. It is no disparagement of that eminent chemist
“ to say that, in a question involving engineering and
“ mechanical, as well as chemical science, it would have
“ been important that an independent engineer and me-
« chanician should have been put into the witness-box."
While fully acknowledging that our contemporary has
taken a very sensible view of the state of the case, we may
well doubt whether the writer knew that independent
scientific assistance was practically inaccessible to Mr.
Carter—that, in one word, he would have had to pay for it
out of his own pocket. It is unfortunate that daily and
other reformers strain at small points like these, and
swallow radical reforms in the constitution of England.
The only exception to the rule that no engineering
evidence can be called upon by a coroner exists in the
case of a disaster on a railway. As Government exercises a
sort of intermittent inspection of railway companies in the
interests of the public, a Government inspector gene-
rally makes a report on the occurrence, and tenders
evidence at the inquest; and his evidence is, of course,
perfectly disinterested. This instance is a glaring one
of our absurd piecemeal legislation. Why should we
act so very differently with respect to, for instance, a
boiler explosion on a railway, to what we should do
with a boiler explosion anywhere else? In the first
case we send down an engineer 3pe¢inllé' paid for the
purpose, who carefully investigates the affair, who writes
a full report upon it, and tenders evidence to the jury.
Should, however, a stationary boiler explode a few paces
from a railway, killing a greater or less number of dpeuple,
we leave a coroner and jury to investigate a diflicult
matter, the bearings of which are probably quite novel to
them. The result is generally an abortion of justice.
There are two very simple courses which might easily
be adopted to remedy the present absurd state of things.
The first and most simple is to enable a coroner to call
in, and pay for engineering aid and evidence, in the
same way as he can now employ medical aid and evi-
dence. 1f he can pay a doctor for mn.kini the autopsy of
a dead body, it seems onlyfrational that he should be enabled
to direct an engineer to make an autopsy of an exploded
boiler which may have led to half-a-dozen sudden deaths.

The question only is, whether, in the present social rela-

tions of the profession, when every one with sufficient
assurance can set up for an engineer, a coroner can well
be trusted to make a sound choice. The second question,
therefore is, whether we might not adopt the precedent of
the course pursued with accidents on railways. This very
matter with reference to boiler explosions was raised by an
engineer at the beginning of this year before the Society
of Arts, and it was observed that:—* What seems to be
“needed is, that in the event of a fatal explosion the

| coroner of the district should be enabled to write to the

“ Home Office for scientific assistance in arriving at the
“originating cause. The Secretary of State might then
“call upon any competent engineer for a report on the
“ matter, when he could be examined as a witness before
“the jury. The mere knowledge that any explosion would
“be strictly investigated by an expert might, in many
‘ cases, be sufficient to counterbalance the too prevalent
“tendency to prefer risk to expense.,” There is nothing
in the law as it now stands to prevent a coroner doing this,
aud no better course could be advised for the present.

COUPLED LOCOMOTIVES.

AN immense amount of skill and energy has been ex-
pended by engineers in combating imaginary difficulties.
Some men possess a peculiar aptitude for numerical calcu-
lation, and availing themselves of this power they attempt
to reduce everything to a question of figures. Now it so
happens that in one sense it 1s possible to prove
anything by arithmetic. In order to do this it is only
necessary to disregard or distort facts, consciously or uncon-
sciously, and by jumping at a conclusion to arrive at a false
basis of operations. It has been said that figures cannot
lie, and this is perfectly true, but it is really the easiest
thing imaginable to separate figures from facts, and to

inquest. For these services Dr. Lankester gave Professor | impart a fictitious accaracy to conclusions which are appa-

Kerr the very small fee of two
would not have been nnulidereﬁ

nineas. len times as much | rently demonstrated to be exact by the “ two and two must
an unusual fee to an engi- | make four ” system of reasoning. KEvery school-boy knows

neer of standing. Be this as it may, the corouer, on sending | that a trifling inaccuracy in the earlier stages of a calcula-
in his account to the bench of magistrates, had even this | tion may swell to an enormous amount betore the game of
small fee disallowed. On asking the reason, he was told | figures is fally played out, and it often happens that men

that magistrates had no power to pay for any professional
opinions except those of medical men. Dr. Lankester had
thus to put up with the loss. The natural result now is,
that he is actually obliged to refuse any similar request
which may be made by a jury, and on the simple ground
that he has no power to pay for professional assistance
beyond that of medical men, This is, indeed, another
sample of the justices’ justice on the bench, which, like
other corporate bodies, with no soal to save nor corpus to
kick, may be fairly expected to mostly act in the same
WaY.

The further results of this must be evident to any one
who may have stayed half an hoar to watch a coroner’s
inquest. Unless there be, by the merest chance, a man of
gcience amongst the jury; unless the matter be so notorious
that the policeman’s bull’a-eg:nmp of public discussion
has been turned upon the affair, the coroner and his jury
are absolutely in the hands of the counsel and the scientific
witnesses of those whose interest it may be to hush up the
matter. And we say this with no view of disparaging the

honourable men who may appear as scientific witnesses;

for a witness can only answer a question—he is not in a | than the practice of applying the entire force deve

impressed originally, heaven knows how, with certain
convictions, suffer themselves to make assumptions contain-
ing errors in themselves trifling, regardless of the fact,
that these errors grow with each step of any subsequent
calculation, until the truth actually disappears either in
part or altogether,

Any engineer sitting down quietly tocalculate the resist-
ances in foot-pounds caused by coupling two pairs or three
of driving wheels would easily, if the bias of his mind
leaned that way, satisfy himself that they must amount to
such an enormous total, that coupling must be regarded
as u most objectionable expedient for obtaining adhesion.
It may not be very eary for those who think differently to
perceive exactly how such a conclusion can be reached.
There is littleroom to doubt, however, that just such caleu-
lations as these have done more to retard the general iutro-
duction of coupled locomotives than any obstacle encountered
in actual practice, We know that the weight borne by the
driving wheels ol a locomotive accurately represents a prin-
cipal factor in every calculation intended to determine
its tractive power, and nothing is more absurd, apf:nn

tl
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the steam to a single pair of drivers only. On the Great
Western Railway, for example, Gooch’s heavy passenger
engines of the “Iron Duke” class, weighing with the
tender, when in running order, sixty-one tons; ecarry
bat fourteen tons on a single pair of drivers, a frac-
tion over eight feet in diameter, impelled by pistons
eighteen inches in diameter, acting on cranks twelve inches
long. These engines are one and all deficient in adhesion
in bad weather, notwithstanding the excessive weight
which the drivers carry. As the engines alone weigh,
full, about thirty-eight tons, there are left some twenty-
four tons of load, the whole or part of which might
be rendered available for adhesion; and to so render it
available really appears so obvious a remedy for a grave
defect that the uninitiated are tempted to ask, why on
earth coupled instead of single drivers were not employed
by the designer? Those who are better acquainted with
the methods of reasoning followed in our profession,
well know that men like Mr. Gooch do not adopt any
particular system of construction without a cause. There
have been, and there are at this moment, many able loco-
motive superintendents, who can in no wise be induced
to believe in coupled engines for high speeds, and
who are no doubt competent to argue the point
in a very convincing fashion. It is only necessary
to assume that one class of objections must exist,
and to magnify certain others which are actually met with
in practice, and one-half the task of demonstration is ac-
complished. The other half is effected by a similar process
applied to the advantages proper to single engines. The
thing 1s, 1n short, as easily proved as that two and two
make four; and thus it was that, for many years, coupling
enjoyed small favour and scant justice at the hands of thcse
who design locomotives for express and even ordinary pas-
senger traffic.

Now, it is quite possible to show that most of the theo-
retical objections brought agaiost the system of coupling
driving-wheels are more or less fallacious ; but the best of
all answers to the arguments of those who oppose the
arrangement lies in the fact, that whereas a few years since
it was an exceptional circumstance to find a coapled engine
hauling a passenger train, at the present moment not
less than three-fourths of the locomotive power of Great
Britain is represented by either four or six coupled engines ;
and the use of the former, especially, is inereasing so rapidly
that 1t 1s highly probable, that in a few years the propor-
tion of coupled to single engines will be as eight or nine to
one. The exigences of modern transport are so pressing
that weights of 5} tons to 6 tons, and even seven tons per
wheel, are absolutely indispensable to single engines ; and
these last of course represent loads which only first-class per-
manent way can endure. If we assume that adhesion only
increases in the ratio of the load—and thisis tolerably near
the truth, the error being on the right side—we find that,
by using four drivers iustead of a single pair, we at once
double the powers of the macl ine, in so far as these depend
upon adhesion for their amount. It is not, perhaps, advis-
able, under these conditions, to load the wheels so heavily,
A luad of twenty-one tons, distributed over four coupled
wheels, should give fifty per cent. more adhesion than a
load of fourteen tons concentrated on a single pair; while
the strain on the permanent way would be reduced from
thatdue to seven tons on each wheel to five and aquarter tons.
Tourgethatanydifficulty exists providinga place forasecond
pair of drivers of considerable magnitude, is absurd; and,
with proper care, it is as easy to effect a proper distribution
of the loads with a pair of six-feet drivers behind the fire-
box—and a six-feet wheel is large enough for nearly ever
purpose—as with a pair of two-feet-nine or three-feet tmii
ers. 'L he only objections, in short, which possess any great
weight, lie in the difficulty of getting tires to wear equally,
and in maintaining a rigorous equality in the lengths of
the coupling rods at opposite sides of the engine. 1t is
true that out of four tires one will turn out now and then
very much softer than its fellows, and that as a result the
diameter of the wheel to which it is fitted will be more
rapidly reduced than the others; but the test of actuel
practice is the best proof that tires usually wear very
equably notwithstanding all the reasons which are adduced
to show why they should not; and that although the fric-
tional resistance due the rolling of coupled wheels not
identical in diameter over a given length of rail may
amount to something very considerable, it seldom rises in
practice to anything very objectionable. A few rough
experiments have been tried to ascertain the increased
resistance due to coupling, but we are not aware they have
led to any very definite result. That there is increased
resistance there can be no doubt, but whether it is equal
to one pound per ton, or ten or twenty pounds per ton, the
greater number of railway engineers cannot tell ; nor is
it easy to determine a factor which varies from day to day.
When a coupled engine is first sent out with all the wheels
truly turned up, it 1s certain that the extra resistance must
be very small. It goes on increasing daily of course, until
it is necessary to re-turn them ; but it appears on the whole
that the use of heavy steel tires which will not stretch, and
are sufficiently hard to run for long periods without much
wear, brings this objection to comparatively incousiderable
proportions ; while the reduction in the wear and tear of
permanent way due to the substitution of loads of four or
five tons for those of six or seven tons, is sufficient to com-
pensate for a greater expenditure on locomotive repairs
than isactually incurred. It is to be remembered that it is
not the actual wear of the tire of any one wheel which
measures the mischief, but its wear as compared with its
fellows ; and the tires on opposite sides of a single engine
often wear with an irregularity great enough to produce
very considerable resistances, magnified, of course, us com-
pared with the coupled engine, by the increased weight
which they have to support. Coupling-rods give quite as
much trouble as the wheels, and there 1s also an element of
danger introduced by the possibility of their fracture,
which does exist in the sing'e engine. When a coupling-
rod does break it generally fails at & weld, and it is possible
that the casualty may be brought about by want of unifor-
mity in the length of the rod and a consequent strain,
Even these objections exist more on paper than in practice,

By the use of mild steel connecting-rods, without a weld,

The locks as designed will be situated at the sides nﬂf&

and such an arrangement of bearings on the crank | falls instead of being placed apart from the main channel,

pins that the length of a rod, once adjusted,
cannot subsequently be affected by carelessness or
ignorance on the part of an engine-driver or fitter, the
cinmm of an accident may be reduced to something
merely nominal; and the practice of some of our most
experienced locomotive superintendents goes to show that
the faith in single engines is rapidly giving place to a creed
according to which the four coupled engiue is the best for
every purpose of passenger traffic. Mr. Beattie, indeed, of
the South-Western, has not hesitated to employ four
coupled engines with seven-feet drivers, and coupling-rods
eight feet long, in workiog the quickest expresses on the
line, with results so successful that we cannot think the
time very distant when the main feature of a system of
express locomotive construction just now more or less
exceptional, will be introduced upon nearly every railway

in the kingdom.
THE GANGES CANAL.

For some considerable time past—as many of our readers
are aware—a spirited discussion has been going on relative
to the merits of the Ganges Canal; and now that the
matter has been canvassed to the utmost, and finally re-
ported upon by an officer specially appointed by Govern-
ment, a review of the more salient points cannot fail to
interest the profession. In India the interest in the
scientific and engineering bearings of the question seems
to have been merged in a personal conflict between the
gentleman who projected the work and his self-constituted
censor, & Madras officer of high standing. The latter
gentleman undertook, without solicitation, the invidious
task of picking the scheme to pieces, and disclosing, with a
refreshing want of reserve, the defects both real and
alleged of the whole uudertnking. Sir Arthar Cotton, we
are bound to believe, allowed his reigning hobby of esta-
blishing navigable canals throughout India to lead him to
a point, far short of which his dignity and position should
have controlled him ; and now that the contest is at an end,
and his alternative scheme for remedying the alleged
defects of the works has been proved inapplicable, it is to
be hoped that he will confine himself to such discussions as
he is authorized to enter upon.

The Ganges Canal is a work of such magnitude, and
involved at the outset so many considerations, that it would
be a matter of some surprise if the work on its completion
were found to fulfil with accuracy all that was expected of
it. For what indeed does our progress in scientific engi-
neering consist of, if not in the improvement on old models
and designs ; and how difficult would it be to point to any
work designed so far back as fifteen or twenty years, that
is not now voted, in some degree, capable of improvement ?
The great canal proves to be decidedly defective in one
particular, namely, the inclination of the bed ; and Sir
Proby Cautley, the designer, frankly admits the error,
I'hat ample care and consideration were at the commence-
ment bestowed on the determination of this, the most vital
question of the whole undertaking, cannot be doubted ; and,
so fur as we are informed, the design was in this particalar
generally approved of by engineers of eminence in
hydraulic works. The result, however, is unsatisfactory,
although it will prove instructive; and Government is
now about tu enter upon the improvement of the canal.
It appears that the evidently high inclination of fifteen
inches per mile was fixed upon under the apprehension that
the growth of aquatic plants would be favoured by a low
veloeity, and that when grown they would further retard
the current to such an extent, as either to choke the canal,
or enlail an extravagant outlay for clearance annually. To
obviate such a state of things, it was thought expedient to
start with a somewhat high velocity of discharge; first, on
the assumption that the carrent would become reduced;
and, secondly, that the banks and bed of the canal would
derive stnbiﬂty from the vegetation. To determine what
velority would, when so reduced, exactly serve to check the
vegetation, without exercising a destructive action, was a
matter of considerable difficuity; and in this most impor-
tant point lies the defect, which it is now proposed to
remedy.

In determing the inclination of a canal without suffi-
ciently conclusive data, it would, of course, be natural and
wise to adopt such a slope as would give an ample velocity,
rather than risk the other extreme. An excessive slope
admits of easy remedy, whilst a too gentle inclination
proves fatal to the whole. Such, we presume, was Sir P.
Cautley’s mode of reasoning, and if it has led to a some-
what defective result, the error is one that can be corrected
at a comparatively small cost.

By way of remedial measures, two proposals were sub-
mitted to Government for consideration—one that of con-
structing new head works at a point lower down the river
than the existing works are situated, and thence cutting a
new canal through the high land of the Doab, to join into
the present cnnﬁ. This scheme, proposed by Sir P. Caut-
ley’s opponents, having been carefully examined, and the
cost estimated, was laid before Government, and, after ma-
ture deliberation, pronounced impracticable. Eatailing as
it does, from the great depths of the excavations, the extra-
vagant outlay for the earthworks alone of over two and a
half millions sterling, with other very large items of cost,
the proposal has been summarily set aside.

I he other project, and that which has received the sanc-
tion of Government, is the remodelling of the canal, with
a view of remedying the existing defects, and adapting it
to purposes of nmavigation—an application that was not
contemplated in the original design. These changes are
expected to render the canal in every respect efficient, and
have been estimated to cost about five per cent. of the
original oatlay, bringing the total expenditure to three
millions sterling.

The designer of the new works contemplates the construe-
tion of locks, the alteration of the masonry falls which
regulate the velocity, the adaptation of the canal to carry
the required discharge, with a new surface slope, and the
additions to the masonry works entailed by the alteration
of the canal’s sectional area,

and a system of fenders will be provided to secure the boats
from danger. An average length for the locks of one
hundred feet has been determined upon as suitable to the
requirements of the navigation.

'he system of masonry falls proposed for regulating and
checking the velocity of the current, will for the most part
consist in the reconstruction of the already existing falls,
They were designed with an ogee curve on the down side,
which is reported to have proved essentially defective. So
long as the disehnrfe was inconsiderable, and the lower
part of the fall well protected with tail water, the falls
answered well, and did not suffer materially : but with an
increased discharge, the accelerated velocity at the fail
of the fall was found to act injuriously both on the masonry
and on the bed of the canal immediately below, in some
cases undermining the foundations. The design to be
adopted is a vertical drop fall, with a cistern below, which
will contain a sufficient depth of water to resist the con-
cussion from the cascade, and so protect the work effectively.
Suck an arrangement has been found 1n practice as effectual
as any hitherto designed, and is easy of construction. The
dilapidated condition of some of the existing falls is to be
attributed, not so much to their form, as to the disturbance
of the water level Jelow them. In situations where these
should have been a depth of seven or eight feet, the
eroding action on the has reduced the depth tc about
two feet, and consequently has exposed the foot of the falls
to the whole force of the cascade. The modified form of
fall will be provided with an arrangement that is occasion-
ally used in India for distributing or breaking up the cas-
cade. It consists of a grating—usually made of timber—
which is fixed in a sloping position near the crest of the
?ﬂir, and serves in some degree to mitigate the force of the

all.

As a natural consequence of reducing the surface inclina-
tion of the canal, or cutting it up into reaches, it will be
necessary to increase the sectional area. This it is pro
to effect from the head of the canal down to Roorkee
increasing the depth, as the character of the works does not
admit of any alteration of breadth being made. From
Roorkee downwards the increase of sectional area will be
gained by widening as well as deepening the canal, in such
manner as the nature of the soil may determine. The
velocities proposed for a full canal will be, for the lightest
soil, two and a half feet per second, and in ordinary soil
three feet per second will be admitted—such velocities
being deemed amply effective to check the growth of weeds,
and yet not likely to act injuriously on the banks.

These modifications of slope and sectional area inevitably
lead to important changes in the masonry works, The
flooring of the bridges will have to be raised or lowered as
circumstances dictate. The span and headway will in
many cases require to be modified, to adapt the bridges to
the navigation; and in some situations an arch will have
to be added, for the provision of increased waterway.

Whatever credit Sir A. Cotton and his supporters may
take to themselves for the persistency with which he has
urged his view of the matier, they cannot well complain
of not having obtained a patient hearing from Government.
The authoritative tone, indeed, with which he denounced
the projectors of the scheme, left no alternmative but a
thorough sifting of the arguments for and against it.
Quoting from the Government proceedings, “ Sir A. Cotton
‘* has classed the faults which he sees in the Ganges Canal
“ under nineteen heads ; five of them he calls fundamental,
““ and fourteen minor mistakes”!! A wonderful concate-
nation of blunders to have passed under the criticism of so
many competent officers as were engaged on the undertak-
ing. It appears, however, that the only error of any real
importance—that of the inclination of the canal—has so far
escaped censure as to be classed as a minor mistake ; and
the whole display has resulted in the substitution of a pro-

Ject which, on being fairly estimated and discussed, turns

out to be simply impracticable, not only in point of expense,
but on its engineering merits. Such is, in substance, the
conclusion arrived at by Government ; and as the Governor-
General in Council has, after examining the question with
impartiality, pronounced it as his opinion, and that of
highly qualified officers, that a farther outlay of five per
cent. will render the canal perfectly effective, not only to
fulfil the original intention, but as a line of intercommuni-
cation, the assumption that the canal has turned out a
failure can no longer be maintained.

FRESH WATER AT BSEA.

NoT many years since it was difficult to fake up a list of
shipping disasters which did pot contain some soul-har-
rowing tale of the sufferings of a crew run short of water.
We have no strictly accurate data to go upon, yet we fancy
we shall be far within the mark if we state that a couple
of hundred valuable lives were lost to Great Britain alone,
from this cause yearly. Notonly did entire crews perish
from absolute thirst, but the sufferings and hardships en-
tailed by the want of the fluid in a tropical climate, indi-
rectly brought ubu;t the subsequent deaths of women and
children—aye, and strong men, too—among passen
We ueldumyhear much u% such casunalties ug:n the prm
day ; yet it is to be presumed that no material alteration
has taken place in the conditions, as far as the winds and
the waves are concerned, under which navigation is con-
ducted, It might indeed be assumed that, as many more
people go tosea now either as sailors or passengers, than in
the beginning of the century, we should find that all the
casualuies common to a seafaring life would be augmented
in proportion. The development of steam navigation does
much no doubt to give exemption from a peculiar class of
dangers. No longer decﬂendeut in an absolute on
the pleasure of the winds and the waves, we can foretel to
a few hours the time at which a steamship leaving Liver-
pool, let us suppose, to-night, will drop her anchors in
American waters. As for the baffling calms of the tropics,
the auxiliary screw sets them at defiance. But the substi-
tution of steam power for sails will not alone suffice to
account for the fact that crews seldom want water in those

latwer days. Formerly, even in very well-managed emigrant
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ships, passengers were frequently placed on short allowance, |

while that which was facetiously termed *full allowance ”
was 1n itself a supply too meagre for comfort, though quite
enough to support life and a little over. Government
mspection has done a at deal to mitigate this evil
among others ; more, perhaps, than the increased certainty
with which voyages are accomplished. A very large pro-
portion of our emigrant traffic is still conducted by sailing

ships, especially in the case of long voyages, and it is |

probable that it will continue to be so conducted for years
to come. The substitution of iron tanks for the clumsy
casks of the last century, the increase in the stowage
room of ships, and the rigid carrying out of rules,
which render it imperative that fresh water enough must
be carried under any circumstances to provide for all
ordinary contingencies, have brought about excellent
results, and we seldom hear serious complaints against
shipowners on the score of want of water, even when a
voyage 1s somewhat unusually prolonged. But legal
enactments have not done everything. The engineer and
the chemist have not been idle, and it may net be unin-
teresting to see exactly what they have accomplished
during the last score of years in the way of supplying
fresh water at sea.

In a theoretical point of view, there is no reason why
fresh water should not be just as plentiful on board a ship as
it is in a barrack, or any other establishment on land where
large numbers have to be provided with the fluid. It is
always possible to separate the salts by distillation. Had
Coleridge’s ** Ancient Mariner ” possessed a little science he
would not long have had it to say that he had nothing to
drink. Not having fresh water on board, he would have

ne to work and made some. Indeed, the first sea-water

istilling apparatus of which we can discover the history
was constructed by an “ ancient mariner,” in other words
a highly respectable and ingenious old skipper, about the
close of the last century. The whole story is told in “ The
Annual Register,” we think, for the year 1797 or 1798, we
unfortunately forget the precise date. He found himself and
his crew of five or six men in a tropical calm without
any fresh water, and thereupon he contrived to extemporise
a still from one of the eurnllj"a coppers, to which he fitted
half a small cask as a * head,” while he prepared a worm,
very ingeniously, from some of his pewter dishes, which
he beat out flat, cut into strips, and soldered himself into
rough tubes. He very easily obtained a fair supply of
water, but he frankly admits that it was so bad that it was
hardly drinkable. Then he bethought him of an experi-
ment which he had seen tried before, and he placed fresh
wood ashes in the copper. These did not mend matters
much, and then he ‘ tried passing the water through a
vessel containing half-burned billets from the furnace "—
a rude charcoal filter in fact—and he announces with
manifest glee, that it thereupon became sweet and ex-
cellent. ?deas on the subject of the excellence of potables
are, of course, comparative ; and we fancy our skipper wes
not harder to please than any of our readers would have
been under the like circumstances. The whole tale is
sufficiently remarkable; and the skipper’s name deserves
to be rescued from the obscurity with which it 1s at present
surrounded. We have failed to discover that the idea thus
placed before the world was ever acted upon, at least to
any extent, for many years; and it is tolerably certain that
the first application on a considerable scale of the principle
of distillation to the supplying of fresh water on board
ship, dates back no further than the first years of steam
navigation ; during which it became very usual to fit a box,
into which steam could be led from one of the boilers, in
one or both of the paddle-boxes, in such a place that the
perietuul wash of the spray from the floats kept it cool.
Such an apparatus 1s very commonly employed at the
present day, and where it is present it is certain that a
crew will wot die of thirst. The quality of the water is
quite another question.

Very little, if anything, was done to supply sailing ships
with distilling apparatus until quite a recent date, not-
withstanding that the value of the imperfect apparatus to
which we have just alluded was appreciated on board
stcam vessels, where it was far less wanted. To the late
Dr. Normandy is due the credit of first reducing the prin-
ciple to working conditions, and of supplying a compact
apparatas which would readily supply drinkable water in
large quantities. His first patent bears date 1856 (No.
1252), and specifies an apparatus consisting of two vertical
eylindrical vessels, each of which is traversed by tubes
terminating in boxes at each end. Steam at a high pressureis
sent into the tubes of the one, and thereby raises the water
in the vessel to the boiling point. The steam coundensed
within the tubes flows back 1n the form of water to the
boiler. The water outside the tubes is raised to the boil-
ing point, and the steam thus produced flows over at a

ressure little if anything above that of the atmosphere,
into the upper tube-box of the second vessel ; and descend-
ing through the second set of tubes is condensed, and flows
through a suitable pipe from the lower tube-box into a
charcoal filter. The water of condensation in this second
vessel enters at the bottom, and acquiring heat as it rises,
finally reaches a temperature of about 200 deg. Fah., at
which water parts easily with its contained air. A pipe
is provided, by which the air escaping is led into the upper
tube-box of the first vessel, in order to aérate the distilled
water. In 1857 Dr. Normandy secured a second patent
for certain improvements on the original apparatus ; and
in 1859 he took out a third, for the application of a donkey
engine, to ma:ply the refrigerator with cold water.,

Now Dr. Normandy, albeit a clever chemist, was not an
engineer ; and, regarded from an engineering point of view,
the whole arrangement of this apparatus 18 more or less
unsatisfactory. T'he tubes are made tight by a very pecu-
liar arrangement of separate packings fitted under their
edges, and 1t is an exceedingly delicate operation, even for
a trained fitter, to put them properly into their places.
Unless remarkable care is taken of the apparatus the
joints give more or less trouble, as it is not easy to make
them quite tight in the first instance; and a very trifling
amount of leakage suffices to render the distilled water
brackish. The principles involved in the construction of

the apparatus are right enough ; it fails in the details,
Still we have reason to believe that when placed in skilful
hands it has given considerable satisfaction; but it is not
apparently suitable for the ordinary conditions under which
machinery is placed in asailing vessel. A common labourer
cannot take charge of it ; and yet, to be thoroughly useful, any
apparatus of the kind must be capable of standing a

deal of rough usage for months together, without getting
out of order. There is yet another argument against the
Normandy apparatus which has done much, we imagine,
to retard its adoption. It is not complete in itself,
requiring a separate boiler to supply steam to the
evaporator, and with the production of distilled water
its duties begin and end. Now as a rule the owners of
sailing ships are not over fond of machinery of any kind,
and when they are driven by necessity to resort to its use
at all, they prefer that it should do as much as possible,
Something very comprehensive is apparently required to
suit the prevailing taste ; and this fact leads us directly to a
second series of patents, secured by W. H. Graveley within
the last few years. The first of these was secured in 1858, and
provides for the distillation of sea water on a far simpler sys-
tem than that adopted by Dr. Normandy. Instead of evapo-
rating the water to be distilled by high pressure steam, Mr.
Graveley evaporates it by the direct action of a fire, and in
this point alone he gains an important advantage by
simplifying the entire apparatus. Shortly afterwards he
took out another patent, in which the distilling apparatus
is combined with an ordinary cooking hearth. And yet
more recently he has combined the distiller with a steam
engine Elpﬂb{ﬂ not alone of pumping water, as in Normandy's
system, but of hoisting the anchors, two at a time if need be,
loading and unloading cargo, washing the decks, acting the
part of a fire engine, and pumping out the ship. We recently
illustrated the entire machine, so that any detailed de-
scription is unnecessary, and would be out of place here.
It is enough to say that the waste steam coming from the
engine is passed throvgh a small surface condenser, or more
strictly a refrigerator, consisting of a series of iron tubes,
about an inch in diameter and four feet long, rivetted over
the tube plate at the ends. The entire affair, when put
together, 1s galvanised all over, so that the joints must be
tight; and it is tested to a water pressure of 60 lb. for an
entire week, during which time the pressure commonly
falls aboat 20 lb.: it is not easy to say why, as this system
is nearly unique. When the engine is not at work steam is
drawn directly from the boiler, and, indeed, as this last has
considerably more evaporative power than the demands of
the engine require, steam can at all times be supplied in
addition to that proper to the exhaust. The entire
arrangement is neat and compact, occupying a space of
about 2ft. 9in. wide by 6ft. 9in. long and 4ft. 8in. high,
working up to 8-horse power, and supplying rather more
than 1,000 gallons in the twenty-four hours. The
Graveley apparatus enjoys great favour with shipowners,
not because the water is better than that supplied by the
Normandy system, but because it is simple enough to be
kept in order and attended to by men of very ordinary
capacity, and it has thus found its way into the Russian
and some other Continental navies. A recent regulation
of the Board of Trade supplies shipowners with a powerfal
inducement to use some good distilling apparatus, ships so
provided being permitted to proceed to sea with one-half
the quantity of water otherwise necessary, so much space
being, of course, rendered available for cargo.

It is worth remarking that althougn an a¢rating appa-
ratus is included in both Normandy's and Graveley’s patents,
it is never required. We all know that the distilled water
of the chemist is flat and tasteless; but we know from
personal experience that this is not the case, or at least
need not be the case, when the distillation is conducted on

a large scale on board ship. It would appear in the first
place that the steam carries over a certain amount of spray |
or free water with it, which supplies some of the salts
normal to palatable waters, while the conditions under
which the condensation is effected are such that the air
contained in the feed water pumped into the main boiler
cannot avoid passing through the condensed water, and
thereby wmrating it, slightly, it is true, but enough to re-
move any objectionable flatness. To provide for blowing
off much more water is fed in than is subsequently con-
densed, and of course the quantity of air rising through
the condenser and filter is proportionally increased.

It will be seen that the whole subject lies within very
narrow limits—only two firms in England constructing
distilling apparatus being recognised by the Government—
while the invention, if invention it can be called, is of
strictly recent date.. One is tempted to ask why some sys-
tem u¥ the kind was not adopted long since ? Now the |
thing has been done it looks absurdly ; but we must
remember that until Dr. Normandy lnmr. Graveley en-
tered the field, shipowners, chemists, and engineers were
in this matter very much in the condition of the courtiers
before Columbus broke the egg.

Wouswers CoLuigries,—At a meeting of delegates held on Thurs-
day, at Wombwell, near Barnsley, at which nearly forty collieries
ion the district were represented, the following resolution was
unanimously ado ;=" That every workman do restrict the out-
put of coal o one-balf the usual quantity ; but the time for that
restriction to take place to be hereafter determined upon by the
council of the Mivers' Association.” It was also resolved at the
same meeting—"* That the del do seek another interview with
the masters with a view ol coming to an amicable arrangement of
the dispute without a collision.” Wae sincerely hope that the above
ﬂll? sensible course may lead toa ble solution of the question.

orEIGN AND CowroxiaL Jorrizas.—The Belgian Government con-
templates & change in the postal service between Dover and that
portion of Northern Europe hitherto communicatiog with Eogland
through Ostend, It has been ascertained that tidal influences mili-
tate in favour of Nieuport as a landing-place from the opposite coast,
and a branch line from Broges to that poiot is forthwith to be laid
down for mail trapsit. Tho Hamsgats packets will probably not
discontlinue their nsnal course of summer trips to Ostend.—The
Prussian Government has decided on constructing a new military
port in the Baltic, which will be some distance from Kiel. A wari-
time commission, presided over by Admiral Jachman, is now

engaged in disoussing important propositions.—A railway from

Rome to Ancona is announced as compleled, with the exception of

Ehu h-ldmm the Tiber at Culle Rosetta, which will soon be
nished

SOCIETY OF ARTS,

RECENT RESEARCHES ON METALS AND ALLOYS.
By Dr. F. Crace Carverr, F.R.8., F.CS.

Tae importance of the subject which I intend to bring before you
this evening is 8o extensive, that it ought to be the subject of s
series of lectures instead of attempting to condense it into one, ﬂ
therefore, 1 shall only give a ol sume of the
which have been made duriog the last two {:-n.

You are probably all aware that Epglaud occupies the first
position among nations as a source of mineral wealth, and to ensble
you to sppreciate the truth of this ussertion, allow me to cite & few
figures, published hly Mr. Robert Huot, F.R.8., the keeper of m
records at the Royal School of Mines. In 1868 the value of

gced was £29,151,976, from which metal of the walue of

%ﬂﬂ-ﬁ.ﬁﬂ was extracted. There were produced—

TIEDUE s sx i as 15,170 tona
Gﬂp r ore wa B8 Ee ma e " ﬂﬂ.“? "
ore .. (1] & o w o E L] LI L] gl,ﬂﬂ Wi
Silver ore.. =e - B8
Zinc ore .. . 12,041 ,,
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Further, it is interesting to compare the results given by Mr. Huot
in 1868 with the above, for we find that the mineral wealth of
England has nearly doubled in five years, for in 1858 the value
of the metals produced amounted only to £18105708. I
must not omit to state that, during the last few years, Eogland has
also taken the lead in the mapufacture of aluminium (Joo. Bell and
(Co., manufacturers, Newcastle) and magoesium, essrs. Mellon
and Co., Salford, who have adopted the method proposed by Mr.
Sonstadt. As to the four new metals which have been of late dis-
covered, viz., coesium, rubidium, thallium, and iodiom, they are as
yet but scientific curiosities, but as their disco is due to
analysis, 1 shall refer to them more especially when treating of the
method by meaps of which the discovery of these melals has been
made, an illustration of which I shall be able to give, through the
kindness of Mr. Ladd, who will show you the various spectra om
the screen at the conclusion of the lecture.
Since I had the pleasure of drawing your attention last year to
the then novel application of magunesium to the art of photograpby,
that metal prodoces (for it has

owing to the inteose light whic
been calculsted to be equal to xdx'h part of that of solar l:l‘tl.':lll
AD to

bas been seen at a distavce of tweunly tﬁht miles at sea,
its intense actinic power), Mr. Buitinck has proposed the substi-
tution of this metal for zinc in galvanic batteries, and states that he
believes the substitution would prove a very advan one to
electricians. The employment of this metal will be
facilitated by the large works which have been erected for its manu-
{acture at Boston, in America.

Although Mr Faraday observed many years ago that light was
transmitted through thiu leaves or sheets of the following metals : ==
platinum, palladiam, rbodium, gold, silver, copper, tin, lead, iron,
and alaminium, still we were not for the interesting results
that Mr. (Jaiocke bas obtained and published in the * Phil
Magazine ” for March, 1864. That gentleman endeavoured to deter-
mime directly the veloecity with which light travels through lﬂ.ﬁ
and he found, strange to say, that it travels faster b gold
silver than through s vacoum. Further, he adds that he was nanable
to detect any difference in the components of the light which had
previously passed through transparent substances, such as plates of
glass. The comparative rapidity of light in passing through metals
and & vacuam appears to me to be in (avour of the new theory of
light, which I took the liberty ol expounding to you iu my
lecture. Although we could counceive Lhe passage of light through
a thin film of metal, still chemists were astonished wheo Mr. Henry
Bt. Claire Deville, whose name | have had the pleasure of oftam
citing in these lectares, published, conjoiutly with Mr. Troost, some
interesting papers on the porosity of substances under the influence
of high temperatures. His experiments enabled him to show that
even platinuwn and wrought iron tubes, the latter one-eighth of an
inch thick, are, when carried to s bigh temperature, permeable to gases.
The importance of these results canuot be overrated by o
when the permeability of platinum is considered, as that metal has
been employed by them under the conwviction that its high
and mode ol maoufscture destroyed all porosity. As t iron, the
knowl of that fact is most important, especially in the manu-
facture of coal-gas, where iron retorts are used for distilling the
coal. Bo complete is the permeability of iron at a high temperature,
that an iron tube which had been filled with hyd n gas belore
the experiment, was found to contain only a trace of it at the end of
a few hours.

Cousidering the short space of lime which [ have al my
I can only state that you will find in the Royal Society's Transac-
tions (vol. olii., part 1, page 1) a most elaborate paper on “ The
Infloence of Temperature on the Electrieal Conducting Power of
Metals,” and also (vol. cl,, part 1, page 85) one on the “(on-
ductibility of Oupper.” These researches of Dr. Mathiessen deserve
the close attentiou of all electric telegraph engineers.

The study of metals must convioce every studeut that, although
scieuce has progressed in a marked maover duriog the last fifty
years, still that there is a great deal more to do than has been done.
Although we have kuown copper, zioc, lead, tin, and iron for many
centuries, still hardly a month without new pro of
these metals being discovered, or tacts connected with the im
ment of their maoulacture or the removal of the impuritics they
contain. I therefore deem it my duty to advert to a few papers that
have been published recently respecting certain Impnrrli- which
particular metals ocontain, which impurities, in some instanoces,
enhance the value of the metal, and in others lower their commercial
value.  No other class of substances teaches the young chemist the
difficulties and the labours he must be prepared for, if he wishes to
be what is technically termed a good operator, and if he pretends to
prepare a pure substance. 1 would, therelore, advise all young
men studying chemistry, carefully to read the labours of J. ioﬁu.
on “ The Determioativn of the Equivalents ol Calorine, Sulpbur,
Nitrogen, Silver, Potassium, Sodium, and Lead,” published io the
‘““ Moniteur Scienlifigue” of 1861 and 1864, where they will notice that
IB:; t&: spent months of time to obtain & few ounces of pure silver,

Copper.—~The same may be said of the researches of Muthiessen
to obtsin pure copper, for his studies above alluded to have enabled
bhim to state that there is no alloy of copper which conducts elec-
tricity better than pure copper (page 92 ol the above memoir), for he
found that the most minuate quantities ol arsenie,
sulphur, selonium, tellurinm, and oxygen dimiuished the con
power of that metal. Whilst on the impurities of copper I must not
lail to mention some valuable additions which Messra, Abel and
Field have published in the journal of the Chemical Society of
London, on the means of determining various imparities which
copper containg; thus they found sometimes traces, and sometimes
several per cent, of the following impurities in of
commercial copper, silver, arsenic, antimony, bismuth, and
iron (see Tables, vol. :Mu 802), and Mr. Abel, in a paper in-
88T in the same jo in 1864, proved that copper contained
sulphur a8 a geueral constitueot, bui only in minute quantities;
selenium, a8 an occasional constituent; and that oxygen was
always present, aud sometimes in considerable proportion ; thus, in
dry copper he found the quantity of oxide of copper, not as
Messrs, Dick and Peroy have stawed, [rom 10-21 to E'Iﬂ cent.,
but from 377 to 456 per cent. Mr. Abel gives the nllnwl.=

unoambers as representing the av proportion of ox obtlain
with a series of samples laken in diverse slages in m:ﬂmm
of copper :(—
llnn'mpp'r ae _®% sm ®8 A8 ss WA Be aw BE = ?i“ .
Ditto  (another specimen).. .. o v« 050
“ Hall-poled " copper .. .. .. .. L. . 020
“Tmllh-li“ﬂl" B %% sr sa 4% ss as & == sa aa OO0
"UNRPOME" & s e o % o aa . o « 008
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Iron.— r nt day’s knowledge extends, no metal | limited distance, and consequently the preserving bands of zinc | the excess of colonr which adheres to the surface of their prioti
is more in?ni“nud“ than fron, either for good * fox bad, by the pre- | must be placed at short intervals from each other. rollers, and which blades bear the name of  doctors.” "

sence in it of s minute quantity of another element; thus a few Mr. Johnson and myloyoﬂnhli-had, as [ hope you will remember, Mr. Lenssen's metal is composed of : —

thousandths of earbon transforms it into steel, and a few per cent. | in the*‘Journal ” of the Society, two or three years since, two papers WO i 58w kR we AT aa vt W S S
of the same element converts it into cast iron; a few thousandths | bearing upon this same subject, the first paper containing facts v R S g BRI e e e S S
of sulphur, or & few per cent. of siliciom, renders iron * red-short,” | exsctly identical with those published in 1864 by Becquerel ; the COPPEr  +o  « oo ws o e wr s wx as e s BGN
that is to say, brittle at a red heat, whilst the same quantity | second showing the advantage that would bederived by shipbuilders ars

(tbousandths) of phosphorus makes it * cold-short,” or brittle at
natural temperatore. These facts explain why iron smelters and
manuafacturers do all in their power to use ores as {ree as possible
from these impurities, or apply all their skill to remove them from
the ores or metal when present. I am, therefore, satisfied tbat all
iron smelters will appreciate the value of the fnlluw::f facts,

ublished by M. Caron in the * Comptes Ilendus”™ of the Academy of
Buianm of 1863, on the influence of manganese when used on the
blast furnace to remove silicium from cast iron. The following
table shows the relative quantity of manganese and silicium existing
in the cast iron thus produced :—

Manganese, Silicium.
Hu- | LT L 7°93 T s ®a e 006
1] r - wa o ' 632 ® @ s® &8 &8 [}“B
’ 3 i W & w . " ‘i‘Tﬂ & . - & ﬂﬂﬂ
T % s r T 3561 =B & - . 065
1 B .® aF E=w 220 s W s am ﬂ’?ﬁ
] G e " ' 300 T £s W 0 50 ﬁﬂd h]“t-
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This table shows that as the r:,utntit]' of manganese decreases in
the pig iron the quantity of silicium increases; further, that the
higher the temperature (all the rest of the operation being conducted
in the same manner), the quantity of silicium increases and the
mapganese decreases.

M. Caron bas further made the important remark, that it is
the interest of the iron-smelter to use as much lime in the blast
furnace as practicable when manganiferous ores are employed, for
not only does lime facilitate the introduction of manganese into the
iron, but also helps in a degree to remove the excess ofsilicium.

Eight or nioe years ago I made the observation that if mapganese
bad not the property of removiog phosphorus from iron, it had the
ona of hidiong or of counteracting the bad influence of that element
on iron ; in fact, I found that cast iron, containing as much as one
or two per cent. of phosphorus, would yield good mercantile iron if
the pigiron contained at the same time five or six per cent. of manga-
nese, and 1 have lately heard tbat manganiferous ores have been
used with great advantage by the Cleveland iron smelters to over-
come the “cold shortness” of their cast iron, which is due, as is
well known, to the presence of phosphorus compounds in the
Cleveland iron ore.

It is highly probable that the advantages which have been
derived from the employment of spiegeleisen irop, in improving the
quality of steel produced by Bessemer’s process, is owing, not only
to the fact that this peculiar iron contains a Jarge quantity of carbon,
which it yields to the molten iron contsined in the large crucible
nsed in mer's process, but that the mapganese it contains
contributes also to hide the influence of the phosphorus or to over-
come the detrimental properties which a trace of phosphorus
would impart to the steel produced by this process. say hide,
because the phosphorus is still present, since that substance
cannot be removed by the above process from any pig iron in which
it may be present.

M. Caron bas published in the “ Tecknologiste” for 1864, a paper
in which he shows that no amount of lime on the blast will
remove phosphorus from any ore which may contain it; and that
tin plate manuofacturers and others who employ charcoal iron
should pay the greatest attention to the quantity of phosphorus con-
tained in the charcoal they employ for refiving ordinary iron ; thus
sorme charcoals are susceptible of yielding ss much as one per cent.
of phosphorus to iron, while others only 0:12 per cent., and, lastly,
some ouly a trace.

If phosphorus, sulphur, and silicium are injurious to the quality
of iron, the metal called tungsten, on the contrary, appears to im-
prove in a marked degree it quality, especially when in the state
of steel. This fact has not only been demonstrated beyond all doubt
by Mr. Mushet, but also recently by some scientific researches due
to M. Caron, who has proved that steel containing tungsten presents
greater tenacity, and can be used with great advantage for many
purposes ; in fact, he thinks that tungsten can be used instead of
carbon as a converter of iron into steel. There can be no doubt
tbat the employment of tungsten in connection with the hardening
of steel, and olher various applications which that metal is susce
tible of, will be greatly enhanced if the fact stated in the Chemical
Neaws, of August 25th is brought to bear, viz., that a Swedish
chemist has found a simple and practical metbod of extracting
tungsten from its ore 80 as to reduce its cost of production to a few
shillings per pound.

Mr. R. Johnson and mysell have published a paper in the “ Memoirs
of the Royal Society,” in which we sbowed that the conductibility
of iron was grut}y modified by the quantity of carbon it contained,
as proved by the following table : —

Found. Conductibility of

silver = 1,000,
Wronghtlrom .. .. i o 1892 .. .o o .. 488
Blesl .o oo wn o wn oe 1206 . s .0 .e BT

Castiron .. . s ax ae  EERE s B59

We also found that the bardening of steel had the greatest in-
fluence on its expausibility, for while a steel bar, bardened to the
maximum, expauded tu a degree which may be represented by 84,
the same steel rendered as soft as possible expanded only 62,

Although the oxidation of iron, or its rapid destruction under the
influence of the carbonic acid and oxygen of the air, is a source of
great advantage to those who manufacture this article, still in many
instances it is a source of annoyance to those who ess articles
made of that valuable metal, and in others it is a national loss, as in
the rapid decay which our iron ships of war undergo. Allow me,
therefore, to say a few words on these points.

It is easy to preserve small articles made of iron from rust, either
by plungiog them into & weak solution of caustic alkali (whether
the iron is preserved by a peculiar action of the alkali, or because it
prevents the action of the carbounic acid of the atmosphere in con-
junclion with oxygen and moisture, are points to be determined), or
coveriog them with a varnish made of india-rubber, gutla-percha,
apd a small amount of fatty matter. As tothe preservation of ships’
bottoms from corrosion, without enterivg here into the various
methods that have been proposed of late to effect this important
object, still 1 deem it my duty to call your attention to one or two
methods that bave been tried with apparent success ; thus, Mr, Leach
has applied on the iron surlace of ships’ bottom & coating of gutta-
percha or other cement, and fastening by it sheets of glass of about
one-fourth of au inch in thickness. ThLe glass is previously bent to
the shape of the ship, and pierced for the reception of the screw or
bolts, which are preserved from immediate contact with the metal
bolts by coating tgem with a little of the fastening mixture,

M. Becquerel relates, in the “Comptes Rendus” of the Academy of
Sciences, 1864, the results which obwined by the application of his
galvano-electric process on the iron kecls of some of the French
wen-of-war. This process is based on the same principles as those
adopted by Sir Humphry Davy, in 1824, for preventing copper
sbeatbhing from beiug rapidly corroded by sea water, and which
copsisted, as you are aware, in atlaching at various distances blades
of zinec between the wooden side of the vessel and the copper sheets,
or what effected the eame purpose, in using braes uails for fastening
the copper to the sides of the vessel.

M. Becquerel employs zinc in connection with iron, thus esta-
blishing a galvanic current which renders the iron, like the copper iu
Sir H. Davy’s experiment, electro-negative, or possessing the same
kind of electricity as oxygen, therefore ecommunicating to it the
property of liberating oxygen from any compound, instead of absorb-
lug or fixing it. M. Becquerel has proved that the galvanic action
of the zine on the iron exercises its influence on the whole of the
iron surface of the ship, but nevertheless that its influence decreases
a8 the equare of the distance, and consequently that ite metion is
only eufficiently powerful to preserve iron from corrosion for a

Lienssen as a substitute for the steel blades nsed by them to remove

in using galvanised iron plates instead of wrought iron ones for
plating our men-of-war; for you are aware that the attack of sea
water on iron platesin contact with oak was very great, being 2-880
as compared with galvanised iron, which was only of 0095, all the
circumstances of action being equal in both cases.

Bat the most im nt result that Mr. Johnson and I have
arrived at on this point is the demonstration, in a paper we have
published on “ The action of sea water on certain metals and alloys,”
that the action of sea water on lead is nearly ni/, as seen by the
following table:—

Action of Sea Waler upon Metals.

1 Metre. Grammes,
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This metal can, therefore, be used with great advantage to preserve
the keels of iron ﬂhi%s from being corroded by the action of sea
water, and that the objection which might be ralsed as to its soft-
ness might be easily overcome by adding to lead a few hundredths
of either arsenic or antimony, which would increase its hardn
and thus render it better fitted for the purpose referred to. From
experiments that we have made we can further state that, in our
opinion, Man!z's metal is a far superior article to copper for sheath-
ing ships.” (See “ Society of Arts’ Journal,” April 21, 1865.)

As a few ladies bave done me the honour to attend these lectares
it may be interesting to them to have a simple method of cleaning
silver orsilver plate, without the trouble of employing rouge or other
cleaning powder, which, besides rapidly wearing off the metal,
takes up much of their servants’ time. 1t consists in plunging for
hall an hour the silver article into a solution made of one gallon of
water, one pound byposulphite of soda, eight ounces muriate of
ammonia, four eunces liquid smmonia, and four ounces cyanide of
potassivm ; but as the latter substance is poisonous, it can be dis-
pensed with if necessary ; the plate being taken out of the solution
18 washed, and rubbed with a wash leather.

Improvements have also been made of late in coating cheap
metals, such as iron and brass, with more valuable ones, so as to
enhance the value of the fancy articles made with them. If you |
remember, [ referred to a , devised by M. Oudry, for coat-
ing cast iron with copper or bronze. The method that I wish now
to bring before your notice is one devised by Mr. Weil, and is
based on the same principle as the one which has been in practice
for some time in tinping iron pins, or covering brass with gold,
viz., plunging the article to be coated into a boiling alkaline solution
of a salt of tin, or a salt of gold; and, in the case of Mr. Weil,
into one of copper, which consists of an organic salt of copper—
say, the double tartrate of copper and putash—with an excess of
alkali, takinz care that the cast or wrought iron to be coated is in
contact with a brass wire during the operation.

I shall now take the liberty of dwelling for a short time on various |

mewmoirs which have been published in connection with the physical
properties and chemical composition of alloys. |

Youn will find in the “ Transactions of the Royal Society,” vol. ¢l.,
some extensive researches, by Dr. Mathiessen, on “ The electrical
conducting power of alloys;"” also, in vol. cliv., on the influence
which heat exerciges on that important physical property of alloys.
Mr. Johneon and myself have published papers on the density of
alloys, a8 well as on the hardnese, expansion, and conduclibility of
the same. It was admitted, some years ago, that alloys were simply
a mechanical mixture of various metals; but the sysiematic
researches which we bhave published leave no doubt that, when cer-
tain metals, such as tin snd copper, bismuth and lead, zinc and
copper, are employed in equivalent quantities, and that the propor-
tion nf, each metal does not exceed two or three equivalents of one
to one equivalent of the otLer, that they are susceptible of com-
bining and forming definite compounds. I may state, in corroboration
of this statement, that if one equivalent of zinc and one equivalent
of copper are melted together, or 4932 of copper and 5068 of zine,
and well stirred, and allowed to cool until a crust is formed on the .
surface, aud then a hole be made in the crust and the fluid portion
poured out, well defined prismatic crystals, sometimes of }in. long,
will be found to coat the interior of the solidified mass ; while if AEE-
per cent. of copper and 55 per cent. of zinc—that is to say, propor-
tions which are no longer equivalent to each other, then, instead of
obtaining a fine golden-coloured crystalline alloy, a white amor-
phous mass will be produced ; in fact, no brassfounder attempts to
use more than 40 per cent. of copper to produce brass, for experience
bas taught him that, if he exceeds that quantity, he obtains such a
white metal that it is no more a marketable article. Another
example is furnished by certain alloys for bronze. Thus, when
two equivalents of tin for one equivalent of copper are employed,
the conductibility of this alloy for heat is equal to that of both the
metals together entering into its composition ; while if the conduc-
tibility of alloys composed of three equivalents of copper to one
of tin, or four equivalents of copper 1o one equivalent of tip, is
ascertained, it will be found that their conductibility is quite
different and independent of that of the metals entering into
their composition ; in fact, the conductibility of four equivalents of
u?ggar and one equivalent of tin is five times less than the one first
cited,

Without occupying your time with further instances let me call
your attention to an important fact that Dr, -Matthiessen, Mr. John-
son, and myself bave observed, viz., that the addition of a small
quantity of a metal which may be considered as an impurity, com-
pletely modifies, in many instances, its properties; and the most
important example that I am acquainted with is, the influence which
the addition of 1 or 2 per cent iron exercises on the properties of
brass. If a brass be composed of 60 per cent. copper and 40 per
cent. zine, it will be susceptible of being drawn or bent when cold,
but cannot be forged or worked when heated; while if 175 or
2°0 per cent. of iron be substituted for the same quantity of zine,
then a most valuable brass iz obtained, for not only is this brass
capable of being forged at a red heat like iron, butits tenacity is
inereased in an enormous proportion, for each square inch of surface
is able to support a * breaking weight” of from twenty-seven to
twenty-cight tons, a tenacity nearly equal to that of iron.

Messrs. Beyer and Peacock, of Manchester, who experimented
with bolts made of this alloy, in the hope of substituting them for
iron omes in the fire-boxes of locomotives, found that these bolts
would support a strain equal to those of iron, and that the threads of

the screw were not stripped with more facility than those of iron

when exposed to the same strain.

There is no doubt that when this alloy becomes more generally
known many valuable applications of it will be made in the arts and
manufactures.

While dwelling on valuable brass alloys let me state that two
alloys bave lately been introduced which will prove useful to those
requiring them, namely, a white alloy, which is chiefly employed
for the bearings of the driving wheels of locomotives, owing to its
extreme hardnees, and which is composed of : —
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The other alloy has been lately proposed to calico printers by Mr,

This alloy is stated to have all the flexibility, tenacity, and hard-
ness required for the * doctors " used in calico printing, and, further,
it presects the great advantage of not being acted upon by acid
liquors, which aclion is often a great source of annoyance to calico
printers.

I shall conclude this lecture by alluding to the exiraordin
modification in the fusibility of metals whben several are fu
together; thus, for example, the following well-known alloys which
liquify in boiling water :—

Newton's alloy D’ Arcet’s allo
fusible at 212 deg. fusible at 201 deg.
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;Willailu the fusing point of these metals, when taken separately, is as
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Therefore, the fusing poirt of each metal is several hundred times
higher than when they are mixed in the above proportions.

A still more fusible alloy has lately been brought bafore the notice

of the public by a Mr. Wood in one of the American journals, in
which he states that by melting together—

513 deg.
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An alloy is obtained whose point of fusion is equal to 140 deg,

therefore eusceptible of being used with great advauntage for dental
purposes.

1 bave now to refer to the four metals which have recently been
discovered, viz., ceesinm, from caesius, **sky coloured,” owing to
two blue lines which it produces in the spectrum; rubidiom, from
rubidus, * dark red,” owing to the existence in its spectrum of two
red lives of remarkably low refrangibility ; thallium, discovered by
Mr. William Crookes, and which derives its name from thellos, * a
budding twig,” symbolising the beautiful green tint of budding
vegetation ; and indium, discovered by Messrs. Reich and Richter, of
Freiberg ; all of which are due to the introduction into science of a
mode of investigalion, known as the * spectrum analysis.”

Bismora.—It is stated in the Sowh Australian Register ol
Sept. 27th, that a very promising bismuth mine in Spencer's Gulf is
being vigorously worked, and is likely to prove valuable.

Steam AND Canvas.—A New York paper speaks of the remarkable
decline of sailing power and advance of steam power on the ocean,
ag evidenced by the fact that on one day twenty steamships left that
port—two of them for Europe and eighteen for the Southern ports,
to aid in the work of recopstruction. It is an evidence, also, of the
way in which that country adapts iteelf to circumstances, Its
sailing marine was becoming almost cumbersome. 1t had not dock
and pier room enough to accommodate it; but as one steamship can
do more carrying trade than a dozen sailing vessels, in consequence
of the rapidity and regularity with which it traverses the ocean,
the latter will gradually vanish, and the United States Le able to

| do all the carrying trade they require with half the accommodation

at the piers and docks.

Divise 1x A Pir BEAPT.—An interesling undertaking has just
been concluded at the Grove Pit, the property of C. B Vickerman,
Esq. It seems that some three weeks siuce, the main rod (16 inches
gquare) of the 80-in pumping engioe broke short off, about twenty
feet from the surface ; it was of course necessary to put a new one.
While the new rod was being made and fitted the water rose in the
pit till it had covered the piece enclosing the valve or clack, and it
was found some short time (twenty-four hours) after the pumping
engine had been set to work, that the valves would not act; the
water consequently rapidly increased till there was a depth of
twenty-six feet in the pit. There were now but two courses open
to the proprietor, eitber to put down a mnew set of pumps, at a
beavy cost of timeand money, or to employ the more novel sgency
of divers. Mr. Vickerman chose the latter, thereby startiing many
of the people of the neighbourhood. Messrs. Wilton and Bolton,
the celebrated divers (the former of whom is well known in this
neighbourbood by his work on the *Sir Henry Pottinger,” sunken
in the Carmarthen Bay, and the removal of the “ Prince Consort”
rock at Pembroke Dock), arrangements were made for their going
down. A platform was erected about four feet above the water,
from which they descended to the bottom by means of a ladder.
They were attended by six mep, under the direction of Messrs.
Cadman and Foley, the managers of the colliery, for the purpose of
working the air pumps of the Heiuke apparatus used, and rendering
any assistance that may have beeome necessary. The three par-
ticular disadvantages the divers had to contend with were, firstly,
that the pieces of iron were weighty ; secondly, they were restricted
for room; and last, but not least, they had to work in the dark.
To get to the damaged clack or valve, the diver (for they worked
alternately), had to take off an iron door, fastened with massive
bolts and nuts, weighing upwards of five cwt. As the space in
some places between the door aund the side of the pit was not more
than from twelve to eighteen inches, much of the work bad to be
done with one hand. Ou the door beiug removed it was found (as
bad been expected) that the cutter which makes fast the iron guard
which serves to keep the centre piece of the “clack,” weighin
about one ewt. (which works on a pin or swivell) in its place, h
been knocked out. The guard was thus rendered useless. No
doubt this being the case the working of the eogine caused the
upper portion of the valve to knock on the spindle, drove out the
under cutter, which kept it in its place. The spindle thus libe-
rated, fell through the clack and seatiog, to the bottom of the pump.
The top and middle piece of the valve having been taken out with
much difficulty and considerable dexterity, a new spiodle was
lowered down and fitted. This part of the work was accomplished
in about four hours; then came the hardest part of the undertaking.
The spindle being fixed, it was necessary to raise the centre part of
the valve, weighing one cwt., at arm’s length, and place it on the
spindle. For some time it seemed almost impossivle. A little
judicious application of tackling, however, obviated the difficulty,
the piece was raised, dropped over the spindle, the guoard replaced,
and the door again screwed on. About five or six hours were con-
sumed in this part of the operation. Upon starting the engine it
was found that the pole of the pump would not throw water, and it
was suspected that the iron door had not been put properly in its
place. On the divers again descending, this was found to be the
case. After two or more attempts they succeeded in fixing it on
firmly ; three or four days served to clear the pit of water, and the
colliery works are now going on as usual. We bave paid particular
attention to the above, for we considered it a very novel under-
taking, and one fraught with the ntmost importance to colliery pro-

rietora; and we think Mr. Vickerman deserves their thanks for

is enterprising spirit. It was but an experiment—success was by
no means certain, failore very possible. He elected the almost
untried novelty, and, we are bappy to say, eminently succeeded.
According to the old metbod of putling in a new lift of pumps,
many weeks would bave elapsed before the pit would have been in
working order, and much iuconvenience, if not distress, have been
experienced by the colliers thus thrown out of work. The Grove
Pit, at which these operations have been going on, is almost a new
one, and is considered one of the finest in South Wales ; it is fifteen
feet in diameter, with a depth of 105 f[athoms. The best engines
and most modern appliances contribute to its completeness almost
regardless of expense.—Pembroke Herald,
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MR. KIRKALDY'S NEW TESTING AND EXPERI-
MENTING WORKS.

Is the early part of last year we stated tbat Mr. Kirkaldy, the
author of the well-known work on the strength of iron and steel,
intended to erect in London some machinery for testing the strength
of materials and details. The works will be opened to-morrow, at
the Grove, Bouthwark-street, adjoining Messrs. Easton, Amos, and
Sons' works. The machinery has been constructed by Messrs.
Greenwood and Batley, of Leeds, according to Mr. Kirkaldy’s patented
designs, and under his immediate superintendence. We mneed
scarcely say that Mr. Kirkaldy bas adopted a very complete and
delicately adjusted series of levers for registering the force exerted,
In an account of his works, which Mr. Kirkaldy intends to publish,
he says that his “apparatus is adapted for any kind of strain—
pulling, crushing, bending, twisting, shearing, punching, bulging,
buckling, collapsing, or bursting ; and to any amount from 101b. to
1,000,0001b, It will also test with equal accuracy specimens of
substances, as well as manufactured articles; and will, as required,
ascertain the ultimate breaking strain or any lower amount of proof
strain.”

By means of his patent indicator dial, Mr. Kirkaldy tells us that
“the slightest change in the form of the article under experiment,
whether by eloogation, contraction, deflection, or otherwise, is
readily observed and exactly measured. The elastic limit, or when
permanent get takes place in materials, can thus be ascertained with
precision and duly recorded. Manpy facts connected with this very
important sabject will thus be obtained.”

We have little doubt * that civil, military, mechanical, and miniog
engineers, architects, ship and bridge bailders, boiler makers, and
others, will often find this testing apparatus advantageous in deter-
miving the best proportions of most structural details, as well as
the materials, and variety of materials specially adapted to their
different requirements,” The machine may be employed for private
as well as public purposes. In maoy instances it will doubtless be
considered essenlial that the resulls obtained shall be for the
exclusive use of the individuals sendivg the specimens, and at
whose expense the trials are made. Thus, makers, by sending their
products to be tested and reported upon, can obtain informa-
tion to assist them in the mixiog of their materials and
the mode of manufacture. In other cases it may be considered
desirable for commercial purposes to have the results of experi-
ments known, and here, doubtless, the employment of a testing
machine in the hands of a veutral person would be preferred to a
private machine in the manufacturer's own establishment. In many
ipslances it might be quite immaterial what use was alterwards
made of facts mscertained for a particular purpose, but, of course,
any one wishing to keep the results secret can easily do so by
expressing a wish to that effeot. In cases of injury from boiler ex-
plosious, breakdowns on railways and of macbinery, falling of
bridges, houses, &c , it must certainly often prove of consequence to
have Lthe means ol ascerlaining whether or not they were owing
wholly or in part to the employment of faulty materials.

Every article, when received, will bs entered and numbered, and
tfter being tested will be stamped with a mark which is registered
apder the Trades Protection Act. Certified reports of the results

will slso b2 zent to those for whom the experinents were made,

We understand that Mr. Kirkaldy makes a start with a good
amount of work in hand. He has thus been employed by Mr. J.
Cubitt, C.E., Mr. Henry Carr, C.E., and Messrs. Thorne and Co., to
test and report upon the wrooght and cast iron, granite, bricks, and
cement to he employed in the construsgtion of the new Blackfriars
Bridge. He will also test some of the structural details. We hope,
and bave little doubt, that wany other engineers will follow the
example ol the builders of the new Blackfriars Bridge, and that
the insertion of a claure in specifications * Specimens of the work to
be tested by Mr. Kirkaldy, ol London,” will bs of no uncommon
UcCcurrence,

The illustrations exhibit the specimens belore and after being
tested, the arrows indicating the direction of strain. Among

::H details which he expects will be sent to him to be subjected
a:—

1.—Pulling or Tensile Strain.
@ draw bars,

may be reckobed—bridge links, wagon and carriag

coupling links, iron roof tie-rods, boiler stays, springs, bars, plates,
angle iron, &o.—in fact, apy length up to 300in. Also, crane and
other chains, wire and hemp ropes, telegraphic and other wires,
&ec., up to any length, 20[t, to 25[t being tested al a time.

2,—Crushing or Compressing Strain.

?’ﬂl!. pillars, props, carriage springs, &:.—any lenglh up fto
250in.

3.— Bending, Transverse, or Lateral Strain (sometines confusedly
called breaking strain),
(virders, beams, joists, rails, axles, tee-iron, &c.—any length, from
10in. to 500ip. between the centres or props.

4.— Twisting or Torsional Strain.

Shafting, crank axles, &c.—any length from 10ip. to 30ip., and
from 50in. to 250in. ; diameter from 0-5in. to 10in.

5, = Shearing Strain,
Bridge bolte, sling bolts, hinge pios, cottars, rivels, &e.—diamelcr
from 0-5in. to 10iuv.

6.— Punching Strain.

Pierciog holes in brass, copper, iron, or steel plates, &c.—diameter
from 0-5in. to 10in.

Ship gronnding on rocks, &o., recess square or circular—any giz?
up to 20in.

8.—Buckling Strain.

U of a ship's side when the two ends are supported, upper
pui:-l:?r:np;:tboz beams sopported at the ends, &c.—uny length vp
to 250in.

9.— Collapsing Strain.

Boiler tubes, having the water and steam outside, or any hollow
vessel exposed to external pressure—any length up to 200in., and
any size, circular or equare, up to 20in.

10.— Bursting Strain.

Boilers, water pipes, steam pipes, boiler tubes having the waler and
steam qrenauru and glass gauges, or apy hollow vessel exposed to
A

internal pressure—any length up to 200in., and any size, cirocular
or square, up to Z5iv.

In addition to the above gradually-applied strains the machine
can also be adapled to test the effects of percussive, vibratory,
jarring, and other impulsive straing, either independently or in
combipation with a gradual etrain-teosile, compressive, or other-
wWil=e,

In order thsat experiments may be made at an even temperature
throughout the year the works are uniformly heated by means of
hol-water pipes. Materials, however, may be subjected to all
degrees of temperature from extreme heat to extreme cold, so as
to ascertain the effects produced, both as regards the strength and
the rate of expansion or contraction.

—
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THE PATENT JOURNAL.
Condensed from the Jowrnal of the Commissioners of- Patents.

Grants of Provisional Protection for Bix Months,

1500, AvrnED VixceENT NEwToN, Chancery-lane, London, * Certain im-
provements in envelope machives.”"—A commuuication from Thomas
Veanzie Waymoutb, Henrv Clay Berlin, and George Jones, New York,
U.8. —Petation recorded 200h July, 1885,

2247, JamEs Conm GrexN, Green Lanes, Islington, Middlesex, ** The im-
provement of the permanent way of railways and carriages for the same.”’
— FPebrtwon recorded 30t Auguat, 1805,

2641, Geownoe HossEuer, Rue S5t Appoline, Paris, ““ A new method of
obtainiog tnd applying water as a motive power for propelling ships by
n:éﬂnun of paddle wheels inside and outside." —Pelition recorded 13th October,
1805.

25681, Tuoxas Huxoars Parstox Dexxis, Chelmsford, Essex, ** Improve-
ments in greenhouses,”— Petition recorded 18th October, 1565,

2710, 1suam Bacos, Chancery-lane, London, ** Improvements in the manu-
factore of inflammable guses and in their application to useful pur-
yoses. "

2732. Samvrel Panges Marruews, Wolverhamp'on, Staffordshire, ** An
improved method of hanging or suspending blinds from blind rullers, aud
lmprovements in the manufacture of such rollers.”—Petitions recorded
21st October, 1865,

278d. Marmev JuLies, sen., Rue de Richelieu, Paria, ** An improved mode
of travsmitting motion to the styles or hands of the dials of counters
used for Indieating and registering the distances publie vebicles or
private carriages travel.' —Pelition recorded 23rd October, 1845,

2756. Tunomas Russent Cramprox, Great George strect, Westminster,
= Il:lpruitmﬂhh in the coustraction of roadwaye, floorings, and other
curfaces.”

2760, James Jonxsox, Stoke-upon-Trent, Staffordshire, ** Ceitain im
ments in ‘ crossings ' to be emploved on railways or tramways, ™
2762, dwxry WiLor, Manchester, ** Improvements in the construction and
working of electric telegraphs and in apparatus connected therewith, partly

applicable to other purposes,”

2765. Winrovaney Syiti, Wharf-road, London, “ Improvements in testing
and working sulimarine elictric talegraph wires."

2706. Lmoxarp Bexxkrr, Worcester, * An Improved needle.”—=Pelitions
recorded 200A October, 15603,

2768. Foron Sequelis, Camden Town, Middlesex, "' Improvements in the
purifieation and preparation of animal and vegetstle wax, stearine,
svermacetl, paraftin, and other solid, waxy, or latty substances.”—
Petitiom recorded 27th Oclober, 1565,

2770, Tuomas Brows Joupax, Milton Cottage, South Lambeth, Sarrey,
* Generating steam in eombined vertical cylinders.”

2782, James BuckisonaM, Westmoreland House, Walworth Common,
Surrey, ** Improvements in lathe chucks,"—Partly a communication

from Charles Churchill, New York, U.S.

prove-

road, London, ** Im«

2766. Hexny Lanxin, Torriano Leighton-
pmrmuhhmﬂ-!nruumh n of maguesium, and In preparing
magnesium for burning.”

2787. Jaues Hivgs Josernn Hixxs, » “Im ements in

Birmingham
lamps for burning paraffin oll a-d other volatile liquid bydrocarbons,”—
Petitiona recorded Y8tA October, 1865,

2788. Japez Stasney, Nottingham-street, Sheffield, * Improved knicker-
bockers or leggings.”

2;92. ALEXANDER BraquexNie, Paris, ** A new kind of double face carpet or
tapestry with similar or different on each face."”

2794. RorErr Girowoon, Edinburgh, Midlothian, N.B., * Improvements in
envelopes and in the construction thereol™

2796. WiLLiaM Epwanp NewroN, Chancery-lane, London, ** Improvements
in the construction of mining picks.”—A communication from the Washoe
Tool Company, New York, U.5.—Pelitions recorded 30th October, 1865,

2798. Davip Perrirr GriFriTas Marroews, Newport, Monmoutbshire,
“ Improvements in means or apparatus for distributing savd or other
mlhgh matters on the rails ol railways to promote adhesion of the loco-
motive wheels thereto,”

2800, CuarLes CHATTAWAY, Rood-lane, London, “ Improvements in fire-
?rml."-.a. communication from Emile Della~-Noce, Via Berthollet, Turin,

taly.

2802, J‘i‘unlu Freverick Casnix, Sheffield, and Josers Feuix, Park Gate,
near Sheffield, * lmprovements in fasteners for driving bands, straps,
belts, harness, or othor such like purposes,”’

2804. ArTHUR Destaspes, Manchester, ' Certain improvements in the
paratus employed in the manufacture and production of metallie
pes, tubes, or other similar hollow castipgs.”"—A communication from

Alfred Bertsch, Marquise, France,

2606, Mosks Bavuiss, Gracechburch-street, London, ** Improvements in the
manufacture of spikes.”

2808. HENRY Youxe Darracorr Scorr, Ealing, Middlesex, “ Improvements
in the treatment and deodorisation of sewage waler."—Pelitions recorded
Jlat October, 1565,

2810, Joux SELuars, Manchester, ** lmprovements in the manofacture ol
artificial gum, size, or stiffening matter.”

2813. Aveuste BoissoNseav, Paris, * Improvements in artificial eyes.”

2514. Louis Preirrer, Walbrook-buildin London, ** An Improved
fastening for travelling h:g and other iimﬂ:.'r receptacles.”—A communi-
eation from Auguste Schubeus, Paris, _

2516. Jous KAY FARXxwoRTH, Alderley Edge, Cheshire, * Improvements in
apparatus for raising and lowering the windows of rallway and other
carriages and other windows,”

2818. CuarLes Hexry Woop, Jewry Chambers, Aldgate, and EpwarD Lovs
Barrer, Thrawl-street, Spitalficlds, London, *' An improved mode of
purifying gas."—Petitions recorded lat November, 1865.

2821. Hexny Jownes, Soho-square, London, ** lmprovements in the imple-
ments or articles employed in the game of indoor croguet.™

2822. Wnuiax Epwarp Gepee, Southampton-bulldings, Chancery-lane,
London, “ An improved apparatus for increasing draught in and prevent-
ing or curing smoky chimneys and economising heat."—A communication
from Franogais Perrachon, Faubourg St. Martin, Paris.

2823. WiLLiaM Prowx Wist, Manchester, ** Improvements in goflering and
plaiting machines.”

2824. MorpocH CaMPBELL, Clonrecher, Queen’s County, Ireland, ALGEREON
Cuarpes PLumprriae CooTk, and Joux Cusnues AvovsTos HESRY WoLrrax,
fh;.-khuth. Kent, ** Improvements in arrangements or apparatus for

rying peat.”

2825. Lupwia Bemap, Warrington, Lancashire, ** Improvements in the
manufacture of colouring matter for dyeing aud printiog.”

2826. Exocu RusnroN, Macclesfield, Cheshire, ** Improvements in ma-
chinery or apparatus for reeling silk, cotton, or other fibrous threads in
the form of skeins.™

2827. WiLLiax EpExezEr DossoN, Noltingham, “ Improvements in dressiog
lace or other fabrics.” .

2820. Lovis Pensvyre, Rue du Four §t. Germain, Paris, ** An improved
apparatus for burning petroleum and other volatile oils.”

2:30. Groror Bawrierr, Brixham, Devonshire, ** Improvements in artj-
ficial manure.*

2331. CinarLes Faevenic HExwoop, East India Avenue, London, “ Improve-
mens jo projectiles.”

2832. EowiN CLaxkK, Great George-street, Westminster, * An improved
meéthod of sheathing irvn vessels,™

2833, Jaumws Wensten, Dirmingham, " Improvement in generating and
ppplyiong certain gases, and in spparatus 1o be employed therein.”—
Petitvona recorded 2nd Novembrer, 1865,

2534. Hevpex CorNewivs LinLy, Birmingham, * An improved penholder, *

«835. Hexpy Bessemex, Qicen-street-place, New Cannon-street, London,
“ Improvements in the wanufacture of iron and steel and in apparatus
cmployed in such manofactures. ™

2838, Jaumes BarLexy Evkixeron, Newhall-s!'reet, Birmingham, * Improve-
ments in the manufacture of copper from copper ore.™

2530, Ricuarp BMita. jun., Belper, Derbyshire, * Improvements in mount-
ing and driving millsiones."

2810. GrorarE WiLso¥ and WiLtiaM Kitcumrxe Hrypes, SBheffield, * An im-
pr::lcd arrapgement of buffing aond drawing apparatus for railway
CArringes,”

2841. ALexANDER ITorace BranpoX, Rue Galllon, Paris, ** Improvements in
machinery for recciving and transmitting signals.”—A communication
from Ambjorn Pletro Sparre, Rue Gailllon, Paris.— Petitions recorded 3rd
November, 1865.

2845. HesrY Rapcuirre, Adam-street, Adelphi, London, * Improvements
In apparatus for effecting communications between the passengers, guard,
and eogioe driver in milway trains, and for giving notice to engine
drivers in case of accidents,"—A communication from Samuel Cornwallis
Amesbury, Fort William, Caleutia, East Indies.

2510, Patrick Bexioxvs O'Nenu, St. Mary’s Villa, Falham, Middlesex,
“*An improved self-acting boiler feeder or apparatus for supplying steam
boilers with water."

2550. Joux Kixa, Endell-street, avd Avyarp Warsox, Ely-plaee, London,
“ lmprovements in the frames and fasten ngs of carpet and other bags."
Eﬁi'i:l.h ILLIAM GARDXER, Queen-strect, Cheapside, ** Improvements in

m 'll

2853, Jaues 1uvs, Grove-road, Mile Eud, Middlesex, ‘“ An improved non-
conducting composition for preventing the radiation or transmission of
heat or cold.”™

2855. Freppmick Camreery, Duke-stredt, St. James’s, London, * Improve-
menh: in treating or curing the lcal tobacco, and in apparatus employed
therein.”

25856, Josern Witwonti, Manchester, * [mprovements in preparing the
ammunition or charges for rifled ordnance and rifled fire-arms.” — Petilions
recorded 4(h November, 1505,

2859, A.l.*nn Panrar, Manchester, * lmprovements in prioting and dyeing
textile Tabrics and yarns ™

25¢0. Ricoarp CoristorueR MaxszLL, Ashford, Kent, * Improvements in
the construction of wheels for engines and vehicies used on railways.™

2861. Ropert FLups, Leicester, * lmprovements in means or apparstus for
finishiog the soles of boots and shoes. ™

2802 WiLtiam Heppox, Mortimer-road, De Beauvoir-equare, Kingsland,
Middlesex, ** Improvements in machinery for measuring woullem and
other cloths," — Petitions recorded 6th Novamber, 1885,

<866, Mantvs Joux Romerts, Pendarren, unear Crickhowell, Brecknnck-
shire, ** Improvements In means or apparatus for preparing, spinning,
twliutimg:, doubling, or winding cotion, wool, flax, or other hbrons ma-

“Tin -l‘l

2867. DavID BARKER, St. James's street, Piecadilly, London, ** Im
menta in the manufacture of bricks, artificial stone, and marble, "

2571. Hexny Hiprs, Mortimer-treet, Cavendish--quare, London, ** An
improved splint for surgical parposes "

2579, Fraxcis Granayx Besaerr, Grand Parade, Brighton, * Improvements
in apparatus for faciliitating the walking of invalids,™

2874. GRORGE ALEXANDER SMiTu, High-sirect, Bloomsbary, London, * Im-
provements in the manufacture of cushions for billiard tables."—Petitions
recoried Tth November, 1865,

2877. CunanrvLes Movr, Pembroke terrace, Regent's Park, London, ** Improve-

‘mentx in the manufacture of boots and shoes.”

2370, Juues Aporrux Raixe, Calthorpe-street, Groy's-inn.road, London,
* Improvements In locks and such like fastenings."

2ES1. Neviuee Dearp and Joux Mames, Hollinwood, Lancashire, ** Certain
improvements in mechanism or apparatus to be employed for lubn-
::auug the cy'inders of ateam engines or other similar frictional sur.
Reoe,

2853. James Eastwoop, Blackburn, Lancashire, * Improvements in ma-
chinery or apparatus employed for siziog yarns,

2884. TuoMas WRSTLEY an ALTER Binoy, Preston, Lancashire, ** Improve-
ments in ships” and pulley blocks for general pu -

2531.': Cm:.hll CocuraNe. Woudside Tronworks, near Dudley, Worcester-
shire, “ Improvements in apparatus for se ling dust from the gases
evolved from Blilllr fﬂmm.Epl o =

2586, WiLLiAM DaNIEL ALuex, Sheffield, ** Improvements in ecasting hoopa
of steel sultable for making tires." ' i ng

2£87 Josern BemxArD Oscar Lassus, The Crescent, Minories, London,
** Improvements in the means of renewing the teeth of worn-vut files, " —
Petitions recorded Sth November, 1565,

Inventions Protected for 8ix Months by the Deposit of a
Complete Bpecification.
2880. Jomx Hexny Jomnssos, Lincoin's-inn fields, London, “* A mode or

modes of Inserting glass or other \ransparent plates in the f
umbrellas or in other pliant fabrics,"—A mmmunt:ﬂinunl'mm E.f:;:?:

Allinglon Pond, Mark Staples Richardso d Ed d Alo:

Rutland, '-"urmu‘nt, U.B.—éipon't&i and r:;u:'gﬁd IHER'WTHI;FM.
<001, DaNIEL SuaTeR, Ketteriog, Northamptonshire, ** Improvemests in

cabinet furniture.”— Deporited and recorded 11th November, 1865,

prove-
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g921. Hesny Cogswrit Davis, Boston, Suffolk, Massachurelts, US., "“A form of the head of the rall, o that the driving wheels rest on the sides of
impre t in nail machines or the feeding mechanixm TRACTS ECIFICATIONS. the rail, and do not bear on the top or table. two sides of the groove
i enamaniestt i, ADS OF 8P | in the wheel thus nip the head of the rail, and in this manner a greatly

therelor.”—A commuuication from Cyrus Dexter Hunt, Fairbaven,

Bristol, Mas-achusetts, U.B.—Deposited and recorded 13th November,

2924. Hewni ApmiEx PONNEVILLE, Porchester-terrace, Bayswater, Middle-

¢ [mprov. ments in spparatus for threading nredle«"—A communi-

:Ian from Frederick Fmiie Texlerand Victor Texier, Rue de la Requette,
Paris.—¢posited and recvrded 14th November, 1865,

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

8105. Javes CraLxErs, Knight's-place, Vauxhall, Middlesex. —Dated 19th
November, 1861,

5088. WiLLiaM Hesay Axpeew, Shefficld.—Dated 14th November, 1562,

3081. WirLiaw Hexry Jaxes, Old Keot-road, Surrey.— Dated 15th Novem-
ber, 1562

B8OOGS " Epwarp Pmerce HoveuTox, Liverpool.—Dated 18th November,
1862,

2104. Hexer Josera FERDINAND MaRMET, South-street, Finsbury, London.
—Dated 19th November, 1862,

8124. WitLiam Borromuey, Bramley, Leeds, Yorkshire.--Dated 20th
Novewmber, 1863,

Patents on which the Btamp Duty of £100 has been Paid.

9581, Mattinew ANDREW MUIR and James Mcluwnasm, Glasgow, Laoark-
shire, N, B.—Dated 17th November, 1858,

9625. Wintian Marsuail, Leith-walk, Edinburgh, N.B.—Dated 10th
November, 1878,

2630 Tuomas - Tokrs Cressey, High-street, Homerton, Middlesex.—Dated
19th November, 1858,

2688, WiLLian and Juns Lea, Wolverbampton, Staffordshire.—Dated 20th
November, 1858,

9640. HExry Jorvax, Liverpool.—Dated 20th November, 1858,

Notices to Proceed.

1799. Hexay Dusxcas Prestox CusxisaHaM, Bury, Hampshire, “ An im-
proved method of training gups.”

1808. WiLLIAM GouLpisge, Ayleston-street, Leicester, * Improvements in
orpamental fences and baskets to contain flowers and other articles"—
Petitions recorded Tth July, 1805,

1526. Roseur Hixgsox, Liverpoul, ** Improvements in food for horses, and
in the preparation of the same."”

1827. Hesry Fraryuey, Halifax, snd Curisrorner Sata, Batley, York-
shire, ** Improvements in machinery lor washing, wringing, mangling,
and drying domestic clothes o- other fabrics and fibrous substances.”"—
Petition recorded 10eh July, 1865,

1830, Frevericn Massuy, Tysoe-st Clerkenwell, London, * Improve-
ments in ships’ logs."— Pehtion 11th July, 1885,

1830. SamveL Burt Hownert, Chel-ea, Middlesex, ** A new instrument or
mﬁnﬁnph for delineating and registering the direction and force of the
winds,

1840. Avauste Dexayrouvze, Golden-square, London, * Improvements in

paratus and (quipments used by persons employed under water, part
the improvements being also applicable for the use of persons employ e
where noxious guses or vapours prevail.”

1841. Harrisos PBrair, Kearsley, Lancashire, *'Improvements in the
production of gases from squeous vapour, and in the application thereof
to heating purposes,” - Petitions recorded 12th July, 1865,

1847. WiLLiaM Mrppowcrorr, Hammersmith, Middlesex, ** Improvements
in the construction of rollers for window Ellilldl. and in apparatus con-
nected therewith."

1848 Jonx Bispop Cparreruey, Birmingbham, *‘ Improvements in the
manufsciure of cruet frames.”

1850. Davip Fuurox and Jonx Fouros, Glasgow, Lanarkshire, N.B., *“ Im-
pru;:lmmll in mandrils for rollers, such as are used for printing or
emhossing.”™

1858. Stevess Trirr, Dane's Inn, Strand, Londop, “ Jmprovements in the
means of securing envelopes for enclosing letters and other papers.”

1B55. AXDRew EpwaARD MoLiy, Fahlun. Sweden, ** Improvements in separa-
ting gold from ores containing copper and gold."— Petitions recorded 14th
Juiy, |85,

18638, Sterues DuMMERE, John-street, Hampstead, Middlesex, “*An im-
proved mattress and palliasse for the use of the bursery, invalids, or
hospitals."

1864. HicuarDp ARciiBaLd BrooMax, Fleet-street, London, ** Improvements
in pumps.” — A communication from Jean Pierre Tajan, Paris. —Petitions
recorded 1Tth July, 1565, .

1580, Joserin GRINDLEY RowE, Quunm}um. Westminster, * Improvements
in signal and alarm spparatus for railways and railway trains,

1887. TooMas Hexey |xce, Westminster Palace Ho'el, Westminster,
Middlesex, “Improvements in shoeing horses.,”— Petitions recorded 19th
July, 1865,

1021. Riciuakd ARCHIBALD BROOMAN, Fleet-street, London, *“ A new or im-
proved instrument to be employed in examining and facilitating opera-
tions in the throst.— A communication from Fhilippe Othon de Clermont,
Paris.—Prtition recorded 24th July, 1865.

1089. Epwakp sricer, New Bridge-street, Blackfriars, London, “ Improve-
ments in compositions similar to gunpowder, for blasting, for use in
ordnance snd fire-srms, and for olher purposes.”—A communication from
Pedro Niscer, Melbourne, Australin,— Petition recorded 26th July, 1865,

1069. Joux SwisBURNE, Wenlock-street, City-roand, and JaAMESs LaMixg,
Lauderdale-bmldings, Aldersgate-street, London, ** [mprovements in
means or apparatus for stopping or retarding raillwey carriages,”—
Petition recorded 20th July, 1865,

1050. ALreEp Viscest Newrox, Chancery-lane, London, ** An improved
method of obtaining induced currents of electricity from magnets and
induction coils.”"—A communicalion from Jerome Kidder, New York,

Uu.s.

1080. Avreep Viscext NewToN, Chancery-lane, London, ** An improve-
ment in refining petroleum and other bhydrocarbon 0ils,"—A communica-
tion fromn Robert Augustus Chesebrough, New Rochelle, New York,
U.8,—Petitions recorded 31at July 1865,

9106. Fraxcors AxToiNE EDMOND GUIRONNAT DR MassAs, Hoxton, Middle-
sex, ** lmprovements in machinery for treating cotton sgeds. in order
to remove the cotton ther«from and to prepare the sceds for erushing.”

2200, Groror ToMLIssoN EousviELD, Loughborough Park, Brixton, Surrey,
“ jmprovements in folding chairs.,”"— A communication from James
Gou English and Edwin Francis Mersick, Newhaven, Connecticut,
U.8.— Petitions verorded 26th August. 1865,

2994. Joux MATTHIAS HART, Cheap-ide, Landon, ' Improvements in the
construction of fron rafes, strong boxes, and other receplacles "—Petiton
recorded Tth September, 1865,

2405. WiLLiaM Watkix, 8t. George's-road, Southwark. Surrey, ** Improve-
ments in and applicable to furnsces for the consumption of smcke."— Pe-
tition recorded “1at September, 1865,

2532, WitniaM Ropekt Laxe, Southampton-buildings, Chancery-lane,
London, ** An improved sewing mwachine."—A communication from
Heory Hud-on, Three Springs, Penosylvaale, U.S.—Petition recorded 8rd
Octo'er, 1865,

2677. ARTuUR Hiun HassaLl, Wimpole-street, London, ** Improvemen's in
the pre; aration of meat for lood."— Petition recorded 17th October, 1865.
2766, Tnomas HusskLL CrRaMpPToN Grest George-street, Wesimioster, ** Im-
provements in the constructon of readway-, floorings, snd other surfaces,"

— Petitiong recorded 16th October, 1565.

2803. RoperT CAsseiLs, Glasgow, and THoMAS MorToN, Motherwell Iron-
works, Lanarkshive, N.B., " lmprovements fu furnaces.” — Pelilion
yecor ded 81at October, 1865,

0872, Gusravus ApoLpuvs Jasper, Middlesex, Massachusetts, 1.5,
“ Cleansing or bleaching of sugar, which invention may al-o be applicahle
to other purposcs of like character.”—P.lition recorded Tth November,
1865.

9884. Tnomas WresTLky and Warter Bisgy, Preston, Lancashire, ® Im-
provements In =hips’ and pulley blocks lor general purposes.”—Petition
recorded Bth November, 1865.

2021. Hesny CoaswellL Davis, Boston, Suffolk, Massachusetta, U.S,, A
new and useful im) rovement in nail machines or the § edicg mechanism
therefor,”—A communication trom Cyrus Dexter Hunt, Fai haven,
Brizcol, Massachusetts, US —Pelition recor'ded 13t November, 1865.

2025. Hespt Apriex BoxxEVILLE, Porches er-terrace, Bayswater, Middlesex,
* Improvements in spparstus for threading needles."—A communication
from Frederick Emile Texier and Vietor Texier, Rue de la Roquette,
Paris.— Petition recovded 14ih November, 1865,

And notice is hereby further given, that all persons having an interest in
:I.'-rﬂllnp any one of such applications are at liberty to leave iculars in
ting of their objections to such applications, st the said office of the
Comm within twenty-one days after the date of the Gazette (and
of the Journal) in »which this notice is issued.

List of Specifications Published during the week ending
18th November, 1865.

77, 10d. ; 78,8d.; 79, 44d. ; 80, 44, : 8], 4d. ; 82, 8d.; 83, 10d.; 84, 84.;
85, 10d. ; 86, 1a. ; &7, Gd. ; B8 _4d.; 89, 10d. ; 90, In. 4d.: 01, Gd. ; 92, dd. ;
I'll:lal'?d s 04, 4d. ; 05, 1n. 4d.; 90, 1a. 4d. ; 07, 40. ; 98, 44d. ; V9, 8d. ; 100, 104, ;

. L]

*s* Bpecifications will be forwarded by on receipt of the amount
of ;Hu and Sums exceeding mml be remitted by Post-
office Order, made payable at the Post-office, 65, High Holborn, or Mr.
Bennet Wooderoft, her Majesty's Patent Office,

The following descriptions are made from Abstracts prepared expreuly for
Tae Exaixeer, at the office of her Majesty's Commissioners of Patents.

Crass 1.—PRIME MOVERS.

Including Fized Steam and other Engines, Horse, Wind, and Water
Mills. Gearing, Boilers, Fittings, dc.

1152. I, A. BrooMaw, Fleet street, Londm, ** Smoke-consuming furnaces." —
A communication.— Dated 251k April, 1865.

The objeet of this invendion is to construct furnaces in which the smoke
is burnt st the moment of or immediately after its formation. The inven-
tion mainly consists in the employment of supplementary fire-places of
special construction, in which the combustion is effected by air forced
in by a fan or otherwise, and in the formation of lateral air chambers or
arches, by which the air is introduced to facilitate combustion, and to
ivflame the gases at the upper part of the supplementary fire-places.—Not
proceeded wilh,

1180. A Fraxces, 8!, John's Wood, London, ** Apparatus for condensing
:témm and feeding boilers with the product therefrom."—Dated 27th April,
18065,

This invention consists in utilising steam after baving produced its effect
in steam cylinders, by caucing it to pass through an apparatus consisting of
one or more cylinders, each containing tubes filled with cold water and air,
continuvally renewed i:]r fresh air driven in by o pump or fan. The steam
is more or less condensed by contact with the eool pipes, and by suction and
force pumps is returned joto the boiler. — Not proce ded with.

1180. A. C. HexpEnsox, Charing Cross, London, ** Water wheels."—A com-~
munsealion —Dated 2800 April, 1865.

This inveotion consists in the use of a large wheel furnished with an
endless chain or buckets, the length of chain, number, and capacity of the
buckets wvarying according to the force required: connected with the
driving shaft of the wheel above mentioned is a pump of sufficient power
to force water either to the top bucket of the endless chain, or to a reservoir
placed at a convenicot level for the purpose of feeding & second set ol
buckets connected with and set in motion by the | wheel. Thissecond
set of buckets, cousiderably less in number than on the endless chain
above mentioned. is for the purpose of supplying the first or highest
bucket of the endless chain as it descends, the quantity of water being so
regulated as to exartly meet the supply rquired for this purpose. Thus
arranged the wheel is set in motion by forcing up sufficient water to supply
sll the descending buckets on the endless chain, which, say, are thirty in
number ; the power thus obtained, would, of course, be sufficient to force
up, by pumps or otherwise, sufficient water to fill the top bucket as the
lower one empties itself, saving a considerable amount of power, which can
be employed for driving machinery, all that is requisite being a free c-cape
for the water from the lowest bucket oo the endless chain, and the fillivg
the buckets when Arst setting the wheel in motion.

1195. A. WyLLik and J. M. F. GraY, Liverpool, ** Steam engines relating to
valve motions, governor and drain pipes.” — Dated 20tk April, 1865,
This invention relates, First, to an improvement in the valve motion of
engines having oscillating cylinders. The improvement consists in
adapting the traverse link to be used as a rever:ring gear iz combined
enp,vrnu; and fur variable expansion the patentees accomplish this by con-
structing the transverse link so that it can be thrown into inclined posi-
tions, but still retaining a vertical motion. This vertical motion is made to
be of itsell just sufficient to uncover the steam ports and give sufficient lead
to the valve, and they depend upon the inclination of the traverse link for
the rest of the motion of the valve. The traverse link is horizontal when
the engine is stopped ; by inclining it one way the engine goes ahead, by
inclining it the other the engine is reversed. The invention relates,
Secondly, to an improvement in the gear for working a separate expansion
valve, and the improvement consists in the simplification of this gear.
The patentees use one eceentric rod as before, but they attach the other
end of the link direct to the end of a lever for shifting the link, =0 that
the attachment for support forms also the means for shifting the link, and
they modify the curve of the link so as to compensate for the pature of
the curve in which the supported end is shifted. The invention relates,
Thirdly, to an improved method of reversing when the valves are worked
from s separate shaflt driven by toothed gearing from the crank shaft
They propose to sccomplish it by shifting only one intermediate driving
wheel perpendicularly with the line joining the centres ol the two pﬁ:ml
wheels, When the three centres are in a line, the nnglnu is stop » the
intermediate driver is shifted 10 one side for motion shead, and the other
side for reversing. The teeth of the wheels should be made involate.
They propose also to work expansion valves with toothed gearing as above,
and to alter the grade of expansion by shifting an intermediste driving
wheel. The iuvention relates, Fourthly, o an improved governor [or
steam engines, They propose to introduce a sell-acting steam valve to
regulate the admission of steam to the engine. The opening of this valve
is to be dependent upon the difference between the pressure ol steam in
the boiler snd the pressure of the stesm at the valve before the steam
asses the valve. The same end has been sought by means very similar in
sddle’s steam goveinor, but there the opening of the valve box has been
regulated by the difference hetween the pressure on the opposile sides ol
the valve itself. The invention relates, ill.h?’. to an improved drain pipe
for horizontal cylinders. They propose to lead a pipe from the inside of the
cylinder at the centre of its length. In condensing engines they lead this
pipe to the condenser with a retaining valve on the pipe, and in non-con-
densing engines this pipe opens to the a'mosphere. The pipe should have
a cock or valve tu regulate the amount of opsning. The invention relates,
Sixthly, to an improved arrangement of drain pipes for cyl'nders which
are not horizontal, On the side of the cylinder at the top they pluce a pipe
with two openings into the cylinder, so that, wheun the piston is at the top,
there is commuuication between the top of the piston and the underside ol
the piston, but when the piston has moved down a small distance, it closes
the lower opening, so that the communication is only open while the piston
is near its top position. The pipe is placed to drain from the upper side of
the piston iu o the lower end of the cylinder, and a common drain cock is
placed at the bottom of the cylinder, which, in the case ol condensing
engnes, bus a branch pipe lending to the coudenser, and another branch
epening tn the atmosphere with a valve on it,

1212 D. RasiiN, Greenock, ** Marine steam engines."— Daled 1st May, 1505,

This imjroved arrangement of stéam cngies comprises one Or more
oscillating eylinders, each piston being titted with two piston rods in a plane
at right angles to the crank shaft. A cross head is ixed on the two piston
rods, and ou the side next the ¢y linder this cross head is formed to receive
bearing brasses, and a cover for connectiug it upon the crank pin.  With
this arrangement the cylinder can be placed so nearly to the crank shaft
that the crank pin will have ozly the thickn:ss of the bearing brass with
its cover, and a slight clearance in addition between it and the cylinder
cover, while the stuffi. g boxes for the pistou-rods can, without incon-
venience, be made of the extrs length well-known to be desirable with
orcillating cylinders. Not proceeded with.

1226. T. KusssLt, Wernabury, Staffordshire, ' Valves for liquids, steam,
and gases.”"— Dated 2nd May, 18065,

This luvention consists of certain improvements in valves for liquids,
steam, and gases, whereby the valve is raised from and lowered on to jts
seat by meaus of o hand wheel or collar working on the body of the valve,
the axis about which the said bhand wheel or coliar rotates being coincident
with the axisof the valve,

Crass 2.—TRANSPORT.

Including Rﬂﬂwaya and Plant, Road-Making, Steam Vessels, Ma-
chinery and [Filtings, Sailing Vessels, Boats, Carriages, Carls,
Harness, §c.

1157. W. Evpen, Dundee, * Imprevementa in steeving ships or vessels, and in
machinery or apparalus connecled therewith,"— Dated 25th April, 1863,
This invention has for its object the means ol steering ships by ma-
chinery actuated by means of a piston working in a cylinder, »hich piston
is moved preferably by steam, although water, compressed air, or other
suitable medium for producing pressure, may al:o be used, The cylinder is
arranged vpon a sole plate which carries all the gesr of the machine, and
is arranged transversely on the deck, gwngway, hurricane deck, poop,
engine rvom, lower deck, or any other convevient part of the ship, and the
niston rod passes through both ends ol the cylinder, to each end ol which
chuins are attached, which pass over sheaves or pulleys gituated at the
extreme traverse of the rods; and their other ends being turned back to
midships pass each other in separale grooves uver the driving wheel, and
are each made fast thereto. This ¢riving wheel is mounted upon a short
shaft lying at right angles to the cylinder, and which shaft is at about the
middle of one side of the cylinder, close behind the driviog wheel ; on the
same shaft is fitted the brake and steering wheel, of larger diameter, which
is furpished with three grooves, one of which is to contain the brake
strap, which can be tightened more or less, or released aliogether, at
leasure, instantaneously, by the slightest move of the steersman’s fvot,
he purpose of this brake is to have a slipping or frictional command of
holding the rudder in sny weather. The other two grooves are fur receiving
the port and starboard chains, which are separately made fast thereto, the
other ends of which are led off in the usual way to the compensating tiller
on the rudder head or intermediate sbhaft, in such moenoer that, when the
piston moves in the cylinder, its motion is communicated Lo the rudder,

1158. J. T. Bucksmny, Chatham, ** Construction of railiwoy rails and wheels."—
Dated 25th Aprid, 1865,

In order to e¢nable locomotive enginea to draw trains up steep inclines,
Lhe patentee makes the heads of the rails wedge-shaped, or inclined at the
sides and flat on the top or table. The tire of each of the driving wheels
of the locomotive engine he makes with a groove corresponding with the

increased adhesion is ohtained.

upoen the top or table of the rail in

portions of the line of rallway which

to make the driving wheels of the engine double. that is to say, one part
and another part plain, so that, on the lev=l, the plain parts of the

riving wheels may run on ordioary rails, on
the train travel, while on the inclines the grooved parts of the driving
wheels run upon rails with wedge-shaped h as before described.

1162, W. Hussaxp, Hayle, Cornwall, ** Seceuring or fastening wooden plank-
ing (o iron frames in ships or vessels, and also to the oulnde of irom
shapa.”" — Dated 251k April, 1865,
This invention relates, First, to im methods ol recuriog or fasten-
ing wooden planking to the interior of iron frames of ships or vessels,
whether such frames be in the form of angle iron, plate iron, or iron of an
other form, the word ** plankiog " to include every part of the ex'
timber, and the keel, stern, and stern Secondly, to securing or
luuninf wood in plauking to the exterior ol iron ships or vessels, in order
to attach copper or other metallic sheathing to such wood, atd thus to
reveut electrical action between the iron and the sheathiog. It
itherto been the practice in fasteniog planking to the frames or ribs of
vessels 10 form the bolt holes through the planks, and to insert the bolts or
screws from the exterior of the planks to the rihs or framing, so that contact
occurs between the bolt head and the sheathing of the ship. But this
invention consists in tapping on the loterior side planking parallel serew-
hea s, extending to a sufficient depth to ensure a firm hold to the frames by
the insertion of serews formed parallel throughout their length. By pre-
viously tapping the planking the psrallel screws are readily i , aad
will give & much greater holding power. Taper scraws may, however, be
used if desired without tapping ; buat this plan is inferior in strength and
holding power. Copper or metallic sheathing may thus be applied to a
flush wooden surface, and, consequently, galvanic action will be prevented.,
The inventor likewise proposes to appy wooden planking to the hulls of
iron vessels by tapping the planking as before, and boring or tapping the
iron plating, and securing the wood to the iron from the inside by parallel
screws or by taper screws. In this case also no galvanic action can arise
with the sheathing. He proposes to galvanise or tin the points or screws
of copper or patent metal bolt so as to avoid contact and electrical action
muu the copper or composition and the inner frames in ships.—XNot pro-
with.

1163. R. EccLes, Roek Ferry, Chekire, ** Railwoy chairs."—A communica-
tion.—Dated 26th April, 1845,

In performing this invention the inventor shapes one of the inner sides
of the railway chair to fit one side of the rail, and there is a groove forming
the segment of a circle on the other inner side of the chair. When the
rail is placed on the chair to be fixed In it, he inserts a biock between the
rail and the Juﬂ of the chair where the groove is, one edge of such block
being formed to fit the shape of the rail, and the other edge of it having a

ve forming the segment of a circle. When this block is placed in the
required position the two grooves form a concentric channel. In order to
fix the rail in the chair he inserts a bar or clamp of eccentrie form in the
concentric channel, o that, by turning it by means of a spanner or wrench,
the rail is firmly bheld in the chair, A small wedge is then in=erted through
a bole in the upper part of the chair to throogh a motch or slot in the
ecoentric bar, and thus preserve it in its required position.—Not proceeded
with.

1170. 8. Hanvey, Clerkenwell, Lonion, ** Machinery for culting or shaping
Tm:u. spars, and other beams and arficles of wood."— Dated 2Tth April,
B#3.

Upun a frame or bed the patentee mounts a horizontal eylinder made to
rotate upon its axis by a worm in gear with teeth on the cylinder or other-
wise. One end of this cylinder is flanged, and the flange carries six or
other convenient number of pins, on each of which a lever is free to tarn
in order that the levers may approach nearer to or recede from the centre
of the cylinder, according to the diameter of the mast or other article to
be formed. The inner ends of the levers carry horizontal spindles, on
which loose pulleys are mounted; some of these spindles, by preference
three, carry circular saws secured to the pulleys, while on each of the other
three spindles flyiug cotters are mounted. The pull-ys, saws, and cutters
are driven by bands or otherwise, and another band passes round all the
pulleys or spindies to keep the saws and cutters to their work. On each
spindle the patentee casts a groove or grooved wheel or flanges to reccive a
plommer block which carries a guide ruiler, the distance of which from the
spindle can be regulated by serews aud nuts, or otherwise. On ope end of
the timber to be shaped the putentee fits a wmplate corresponding to the
form ol the mast or other article to be produced. The patentee mounts
this timber on & horizontsl travelling platfirm, and brings the ¢nd carrying
:.Ihe ;mplnm to the eud of the cylinder on which the saws and cutiers are

tted,

1215 M. W. Rutuvex, Faerlow-villas, East India road, Londom, ** Pro-
pelling vesvels.” — Dated st May, 1865.

Tiis invention is applicable wo the propdlling of vessels where water is
constantly pumped by one or more rotaring or centrifugal pumps to outlets
or passages on either side of a vessel, the centrifugal pump or pumps being
situated most couvenient y intermediste of the two rides of the vesel.
Ordinarily it is preferred that on each side of a vessel there should be two
tubular passages, one opening out in a direction towards the tem of the
vessel, and the other opening out in & direction towards the stern ol the
vessel, and where the two are connected to a common supply pipe from the
rotativg or centrifugal pump or pumps, there is applicd a rotating sluice,
which is preferred 1o be cylindrical, but it may be somewhat conical. This
rotating sluice is closed at both ends, and it is also closed on one side to
such an extent that, when the closed side is turned opposits either of the
tubular passages, the way through that passage will bs closed against the
passage of water, st d the water will flow freely through the other outlet
jassage, Tue rotating slujce turns on an axis at its two ends, so that the
slu'ce can be readily turned to allow the water to pass to either ol the
tubuiar outlet passsges, and so as to produce either stem o7T stern way.

Crass 3.—FABRICS.

I'ncluding Machinery and Mechanical ions conmected with Pre-
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Je.
1165. J. Wiukixsox, jun., 8t. Helen's Mills, Hunulet, Yorkshire, ** 4 pporates

for printing felts, floorciotha, carpets, vnd woven fabries."—Daled 15ih
April, 1865,
Upon s suitable framework the patentee mounts, at convenient distances,
a series of cylindrical pattern rollers, cut to the pattern it may be desired
to impress (eich pattern being fitted with woollen cloth, or other suitable
absorbent) upon the felws, Avorcloths or woven fabrics. Underneath these
rollers he places cylinders, free 1o revolve in bearings secured to the frame,
and at such distance from the pattern rollers as wili allow the material to
be printed to pass between them, and, at the same time, 10 receive the im-
pressivn of the pattern rollers, which sre supplied with colouring matters
from feed rollers covered with suitable material, such as woollen cloth, such
feed rollers being each one of & series of three similarly covered, and in
contact with eacti other, the last rollers of the series revulving in trooghs
furnished with the requsite eclouriog matters. Within the frames at
either side, and extending from end to end of the same, he places endless
chains of the well-known construction, furnished with tenter pins, and on
either side of the machine ; at the front end, where the cloth is fed, and
also at the back end, he places s wood roller, furnished with an india-
rubber or elastic rivg over the line of traverse of the tenler pins

1159. J. C. Wickuas, Armagh road, North Bow, and A. E. Driss, Bow
Bridge, Middlesex, ** Manufacture of waterproof fabrics,"—Dated 25th
Aprd, 180635,

Iy performing this invention the inventors take vegetable gum of the
class to which gutta-percha or india-rubber belong, and reduce the same in
a mosticator to small pieces, This disintegrated gum they dissolve to a
suitable consistency by the application thereto of bi~ulpburet of carbon, to
which is added from one and s half to two per cent., or theresbouts, of
chloride of sulphur, elther with or without the use of beat, as thought
desirable. The gum, veing well mix~d with the solvent in a cigester, is
allowed to deposit the refuse and colouring matter which it may contain,
The clear solution thus obtained they apply to the saturating of the fabrics
to be waterproofed. To this end they run the solution frvm the digester
into an air-tight chamber, in the ends of which are forwed horizontal slota,
The slots mre covered by guide boxes, fitted with pairs ol nipping rollers,
between which the fabiic to be operated upon is passed. The Iabric is
drawp from a cloth beam, mounted in an adjsceot frame, and guided into
the chember between the first pair of roilers by means of guide ropes.
When the fabric has entered the chamber it under und over guide
rollers mounted therein, and is thereby immersed in the solution. It then
passes out at the other end of the chamber between nippiog rollers, which
express the superfluous solution from the fabric. These 10ilers may, M
thought desirable, be heated. From this chamber it passes to a second and
similarly-arran chamber, the two being connected by a coupling box,
and here the fa Is lulgmud to a temperature sufficient to voiatilise the
solvent. The heat may be given by a steam or hot-air chest placed below
the chamber. This chamber is connected by a pipe with a condenser, to
which the volatilised spirit passes, and being there condensed is ready t be
osed ngamn. In ita progress through this chamber the fabric becomes dry ;
and as it issues out at the end of the chawmber it is received upon a cloth
beam ns a waterproof and vulcanised fabric. It may afterwards receive
nuy finishing that may be thoughbt desirable.— Not proceeded with.

1160. W. Oxuey, Manchester, * Improvements applicible to rollers of
machin ry for preporing and spinning fibrows substances.” —Dated 25th
April, 1865,

Thlﬂ:wmtiun cannot be described without reference to the drawings
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1160. R. A. BrooMax, Fieet-street, London, *" A wew or improved method
of condilioning or ng fibres threads and fobris, and appa-
rotva (o be employed therein.”— A commuiicalion.—LUated 26th April,

This invention consists in conditioning or preparing filamentous sub-
stances by inpregoating them pre to, or during, or after, the
ordioary maripulations they undergo, with air moisteved by being forced

h or over a pure liqu'd, or a Jiquid containing any desired chomical
Lt or ple. The invention :I-n consists of an ap in which
air Is woistened and applied. This apparatus conssts of & tank or
chamber, containing in the lower part & simple or compound liquid ; the
tank is closed at bottom, except to a pipe leading from an air pump ; plates
extend across the tank, with perforstions at alternate ends, to cause the air
to travel in a zig-zag direction, and through a large extent of the liquid.
some distance ve the level of the liquid is an nwork tray, for
supporting the filamentous substance to be mois'ened, The tank is closed
st its sides and top, and is provided with doors, to allow of the substances
being placed vpon and withdrawn from the tray; and pipes, fitted
with stopcocks, are atlached, to allow of the escape of air as may be r-
quired, or to lead the moistened air to be applied in other vessels.—Not
proceeded with,

1195. R Ferme, J. Muanay, and A. WiLson, Paisley, ** Dyeing yarns."—
Dated 49tk April, 18065,
This invention cannot be described without reference to the drawings.

1200. G. P. Dovaw, Upper Thames-street, London, ** Pickers for looma."
=— Dated 20tk April, 1865,

I» invention eonsists in constructing pickers for looms of india-rubber,
or mat-ri«l of which india-ruhber is a eonstitusnt, the indis-rubber being
so treated, compounded, or combined with other ingredient or ingredients,
as to give the compoaition the requisite toughness and density.

1918. W. E. Nxwrox, Chancery-lane, London, ** Manufacture of flock fabrics."
—A communication.— Dated 15t May, 1885,

The resistance produced to the action of the drug in either dyeing or
printing must be overcome bhefore the cloth ls dyed or printed. effect
this the cloth is submitted to a steam heat of from 290 deg. to 290 deg.
Fah., for, say, during twenty or thirty minutes. This process has the effect
of evolving all the chemical action produced by the ingredients used in the
rubber, gutta- or othér mixtures of which the cloth is composed ;
afwr which the cloth is submitted t» a bath of muriate of tin, at from
4 deg. to 12 deg of st The effect of the muriatic acid is to preci-

tate or solidify the gum or curd evolved from the rubber or gutta-percha,

neutralise the effect of the sulphate of lead, as well as to deposit a coat-
ing of tin u'g:m and throughout the flocked surface. After removing the
goods from this bath they are submitted o a bath of squa ammonia and
sal soda, of & strength sufficient to neutralise the muristic acid. or any
Iimpurities or other chemicsl negatives which may be upon the face of the
cloth. This latter application may be vsed cither before or after the bath
of muriate of tin, goods are then submitted to s solution of sulpburic
acid and chloride of lime, In order to thoroughly oxidi-e the previous
deposit of tin, and afterwards to a solotion of sulpburie acid and water, to
remove the lime. This combination forms & mordant for any colour
which may be desired in dyeing or printing, and, at the same time,
permits of the desired colour being obtained at a lower temperature of heat
or steam, and of a more uniform and beautiful shade than by any process
heretofore known,

1210, W, E. Nwwrow, Chancery-lane, London, ** Manufacture of walerproof
biica.,”"— Dated 15t May, 1895,

The patentee claims as a new manufactore the fabric having a back or
base of flax, cotton, jute, wool, or other textile material, coated or covered
with a sheet of indin-rubber, or other vuleanisable gums, or the vulcani-
sable compounds thereof, and having s face of fibrous substances in the
form of a bat or felt, or of other textile material combined ard united by
pressure, and by the vulcanisation of the gums, and dyed and printed, or
dyed or prin or coloured or stamped, or emwbossed for the purposes and
In the manner described.

Crass 4. —AGRICULTURE.—NoxE.

Crass 5.—BUILDING. .
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes,
and House Fiu;nql, W arming, F:uih!ﬁg, de.

1170. J. CuswminauaM, Liverpool, ** Fire-proof bmidings."—Dated 26th April,
1865.

In performing this invention the inventor constructs the floors, parti-
tions, and other internal portions, and sometimes part of the walls, of
buildivgs, to render them fire-proof, of & number of lengths of iron or
other metal, rolled or otherwise formed to resemoble in transverse section
the Z-iron of commerce, and these he places psraliel to each other close
together, or at such distances apart that the Iateral limbs of the Z, that is,
those poriions which are beut in opposite directions st right angles to the
trunk, shall be sufficiently far removed from each other that they will
retsin lime, or other plaster, plsced upon them, and so dispense
with laths. The said lengths of iron are tied by rods, which pass thiough
the trunks of the Z's, aud pieces of pipe on the ssid tie rods, or otker sepa-
rating pieces, are used to keep them apart and in proper position. Where
the Iateral limbs are hroad holes might be punched or made in them to
give sufficient holding spaces for the plaster,

Crass 6.—FIRE-ARMS.

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im~
plements of War or for Defence, Gun Carriages, de.

1177, J. Canr, Birmingham, ** In; Ltz in breech loading fire-arma and
ordnance, and in projectiles”  Duted 27th April, 1865.

These improvements consist in the srravgements of parts bereinalter ex-
nisined for opening the breech of the gun tor loading, and secorely closing
ft for discharge At the rear or breech end of the barrel the patentee forms
w chamber or trough open at top, in which chamber a plug is made to slide,
By the sliding of this jlug in one or other direction the breech of the barrel
i« opaned or closed To the top and forward end of the plug a plate or
eover is hinged, which plate or cover when shut down closes the top of the
chamber, On the under side of this plate or cover is a bolt or wedge,
sitnate at right angles to the plate. The plug has a slot, through which,
when the plste Is shot down, the bolt or wedge passes and engages in a
alot made in the bottom of the chamber. By the arrsogement of the bolt
in the last-named slot the plug is securely fixed, and the breech closed for
firing. The bolt or wedge is conn:cited to toe plate by its top end, being
screwed thereto by & screw having & little play, or by being inserted in n
Aoapression on the under side of the plste, and secured by a pin or screw,
By this arrangement sll pressure is borne by the wedge itseif, instead of by
tvhe hioge and the junction of the wedge. The cover of the chamber is
bept in position by a spring set flush in the plug, aud pressing laterally on
the wedge ; or the spring may be set in the wedge, and made 10 press on
the plug. In order 1o prevent the plug from being drawn wholly vut, the
pitentee employs a stop formed by a screw pin. The end of this secrew pin
pawes through the side of the gun, and bears against a flat surface filed or
wiherwise formed on the under surface of the plug. When it is wished to
remove the plug the stop must be uvscrewed. In order to make the
chamber warer-tight, and thereby to protect the action from water or
damp, he fixes a washer of india-rubber under Lthe head ol the screw, by
which the bolt or wedge Is fixed to the plate or cover. Instead of making
the bolt or wedge in the manner described, It way be meditied in the [ullow-
Ing manner :—g'hl widge is fixed tothe plate transversely, that is, it crosses
the axis of the plug, and when the cover is shut down the wedge bears
against the end of the p'ug, instead of passing through a slot in it, and
takes into a slot in the bottom of the chamber ; or the wedge may engage
with the chamber by ehtering slots cut in opposite sides o1 the chamber,
In order to fix down the lid securely during firing he employs a spring bolt,
which shoots through the hind part of the lid into the end of the plunger or
chamber Thix fastening mey be applied to fire-arms in which the opening
and closing of the breech is effected by a box, the lid of which is jiinted at
ia fore part to the chamber or barrel. In spplying the invention 10 needle
gans the patentee makes a needle or striker pass through the top of the
wie part of the cuver, and through the fore part of he plug or plunger, so
n= 10 strike, on the duscent of the hammer upon it, the sell-igniting cart-
ridge in its rear end. The needle or siriker mey either be ncted upon hy
the hammer of the lock or by a plece of metal attached to the hammer.
In order to prevent the escape of gas on firing be fxes a cap on the end of

he "I:lnr. the said cap being convex on its external face, e end of the
solld plug is flat, #0 as to leave a space under the convex face of the cap.
Un the explosion of the cartridge the pressure upon the convex face of the
vap fiattens It, and causes it to expand and prevent the escape of gas,
After the explosion the cap resumes its normal . The improvements
« grcribed with reference to fire-aro's may also be applied to ordnance.
The improvement in les consists in making in the fore end of the
1 rojectile, and in the axis thereol, a hole or on. This hole or depres-
+ion constitutes a wind eentre, about which the projectile rotates in its
flight, and gives great precision to the Night of the pruojectile.
1:82 R. A. BR oMax, Fleet-street, London, ** Apparatus for charging and

cases." —A commemicalion — Daled iTth April, 1285

This invention cousists in cons'ructing as tollows :—Upon a
| el plate the patentee mounts a verticsl rod, on which a charger s pivoted,
‘Lhiis charger consists of a tube Banged at bottom and fitted inside
tube, so that on pressure being applied to the r or inner tube it s
) n-hed down within the outer tube ; when the pressure is removed a spring
returns the charger to itsa normal position. charger carries a cup at
the top, The bed plate also supports a e free to slide to the
and left within a certain limit in & groove ; & cylinder for containing the

bt |

cartridge case is binged to one end of this carringe, and is capable of
assuming both a vertienl and a horizontal position. A horizontsl lever
carrying a hlock at about its middle, and formed with & handle at its outer
end, is pivoted so thet it msy be turiid to bring the block against the end
of the cylinder when in & hor'zgoutal position ; a corr-sponding handle is
fixed to Lhe front of the apparstus. A cartridge closer is fitted to the appa-
ratus at the end te the lever ; the face of the closer is frmed to
receive 'he end of the cartridge, and a winch bandle is fitted thereto, by
which it is cansed to rotate when required,

1192, J. BerNarD, Lincoln's inn-fAelds, London, *' Improvements in or
ercavaling and blasting rocks and minerals, and in the treatment of the
tools employed therein.”— Dated ETth April, 1865.

This inveution relates, First, to the use and employment of a novel cart-
ridge for containing the blasting charge employed in blasting rocks and
minerals, and consists in s0 forming the car e that the explosive agent
employed is protected from the possibility of being crushed or pressed verti-
cally, and is at the same time rendered waterpioof, which the patentee
prefers being done either by gutia-percha or a solution of india-rubber.
The charge is protected from being crushed vertically by being enclosed in
s cylindrieal easing of such strength as to resist any desired pressure, the
casing belog also provided with openings in it, which allow the blasting
agent to act freely on the substance to be blasted. In =ome instances he
employs a protector for the explosive material, shaped somewhat similar Lo
a cotton reel, and he places the hlntmf agent round its stem, the neces.
rary fuse or wire passing through one of its ends, and the whole properly
secured by means of an outer easing. Secondly, the invention relates to,
and consiss lu, the means and meothod employed for shaping aud treating
tools intended for cutting mod boring rocks and hard foundations, which
operations he performs by means of suilable dies shaped as may be re-
quired. This is effected by pllclnr or securing such die or dies in a suitable
seat or rest, and pressing or strikiug the tool to be operated upon until it

assumes ita proper or required form.
1197. L. W. BroavwerL, Bt. Peersburg, ** Breech-loading guns."—Daled

20th April, 1865,

i tivn eonsists, First, in the employment of a conieal gas ring in a
mIr‘:' n:Ell:aguuhlmEﬂ in trl::'hure of thl: gun, in combination or not with
a

ng plate: Secondly, in the employment of a curved gas ring io a

ndiog chamber In the bore of the guv, in combination or not
with & be ring plate ; Thirdly, in the employmentof an adjastable bearing
plate in a chamber in the face of the breech widge, in combination or not
with gas rings ; and, Fourthly, in the construction and employment of a
screw on the breech wedge, all fitted and aciing substantially in manner
aud for the purposes hereinafter explained with reference to the accom-
pansing drawings.

1207. E. DruLa-Noce, Via Berthollet, Turin,  Fire-arms."—Daled 15t May.

1845,

The First part of this invention relates to an improved arrangement of
mechanism for placing on to the nipples of fire-arm=. For this purpose
a supply of caps is pl in & tube of an interoal dinmeter slightly larger
thau the dismeter of the caps ; this tube is fixed at the side of Lhe barrel,
and parallel with it ; the tube atits end nearest to the muzzie is closed
by a cap or stopper, which can readily be removed and replaced ; the other
end of the tube is connected to the lump which carries the nipple; through
this lump a hole or passage Is made, which forms a coutinuation of the
passage through the tube containing the caps ; at the back of this lump is
placed a slide, which can be moved to and fro in the arc of a circle vy
means of & thumb piece ; this slide closes the rear end of the ruuge wbove
mentioned formed in the lump., In the face of the slide which cluses the
passage lu the lump a hole is formed of sufficient depth to reccive a cap.
When the muzzie of a fire-arm is raised. a cap wiil drop from the tube con-
taining the laps into the hole in the slide ; the slide is then moved by s
thumb piece so that the recess containing the cap is brought on the top of
the nipple ; within the slide is a slot, in which is placed a small lever ; the
upper end of this lever lies in the bottom of the hole, into which the cap is
roceived ; the lower end of the lever, when the slide is moved to bring the
cap over the nipple, is acted on vy an incline which causes the lever to
turn on its cenire in such manuer that its upper end forees the cap out ol
the hole in the side, and presses it firmly on to the nipple ; the slide is then,
by its dumb plece, moved back to its former position, Lo be again ready to
supply another cap to the nipple when required, In constructing breech-
loading fire-arma the inveutor closes the breech end ol the barrel by a ELu;
capable of s'iding backwards on & line with the barrel, as has befure been
projosed ; the plug works to and fro in a tube which forms a continuation
of the barrel ; the upper hall of a portion of this tube is cut away, so that
when the plug is drawn back & cavity Is formed, into which a cartridge
may be dropped, and afterwards pushed forwsrd into the barrel ; the end
of the plug is caused to enter a short distance into the barrel unul a collar
on the plug comes sguinst ita rear end. In frout of this collar a disc of
vuleanised ivdia rubber is, by preference, placed, so that, when the plug
Is forward into its place, the disc may be compressed between the
collar and ths barrel, and so form a tight {uint. The rear end of the plug
passes out through the rear end of the tube In which it works, and at its
end the plug has a knob or bandle form: d upon it, by which it can be slid
to and fro; the upper portion of the vxtreme end of the tube is not cut
away, but covers over the plug, and holds it down into the tube. To the
top of the plug is connected a covering plate, which is attached to wne
mrlnr at the front of the plug, and also 10 & similar collar at the rear of
the plug ; the upper rurface of the cover forms & continaation of the upper
surface of the barrel, and covers over the open portion of the tube, and alvwo
passes over the top of the rear portion of 1he tube which embraces the plog.
When the pluz is pushed forward so that its forward end closes the rear
end of the Emcl. it is retained there by a small block, which passes down
through a slot formed transversely across the rear end of its covering
plate. This block Is formed on its underside to embrace the plug, and a
small recess is formed on the top surface of the plug into which a part of
the block enters ; the back face of the block bears against the frout edge
of the rear portion «f the tube whiech embraces the piag, and thu<, when
this bl ck is in its place, the plug is prevented from sliding backwards,
The back of the block and the surface of the tube against which it works
are made slightly inclined, »o that, when the block down into
its place, the plog which closes the breech of the barrel is s ight\y pushed
forward, #o as to compre-s the ring of india-rubber at the front of the plug.
The block Is hinged to one side of the covering plate, and bas a thumb-
plece upen it by which it can be turned upwards on its hinge, in order to
allow the plog to be slid buck to open the breech end of the barrel. ‘lhe
inventivn elso comprises methods ol coustructing locks for fire-arms.—Not
proceeded with.

12090, G. JoussoN, IWandsworth, Surrey, * fron jfortidcations.”"—Dated 181
May, 1865,

The .iu-.m claims, First, the construction of obligue-sided caremntes,
which casemates project from and are in eonjunction with sh: lving breast-
works, Secunaly, the adaptation of the traverse port for the protectiva of
guos inbroadsiae batteries ; al-o the prineiple of turning the iraverse port
round by thespplicat.on of the recoil of the gun, by effect of which the port
is iustanily elosed, Thirdly, the process ot juining together the armour
plates and other portions of ships' batteries and forts by the means of oppo-
site dovetail or other undercut groove snd molten metal.

1211, J. Drackig, jun., Lincoln's-inn, London, ** Igniting the fuses of shelln”
—A communicarion.—Daie i 15t May, 1865. »

This invention consists in ftting on the front of shells and round the
fuse a corrugated or plain hood k- pt at a sligh distance from the face of
the shell fur the purpose of directing the flame from the powder to the fuse
to cause the ignition thereol. - Net proceeded with.

1225. T. H. Camresir, Madras, ' Impriving and strengthening shislds of
steel, irom, or other mutertal Jfor ships, fortifications, dre."—Dated 2nd
May, 18u5.

The I‘il!““ﬂ claims the employment «f water or other liquid or lightly
eompressed air confined fnn cases or cisti rns as & backing for shields or plates
of steel, iron, and other materials for ships, rortifications, and other con-
structions, as described.

Crass 7.=FURNITURE AND CLOTHING.

Including Cooking Utensils, Upholstery. Ornaments, Musical Instru-
ments, Lamps, Manufactured Artwles of Dress, §c.

1228, W. E. Newron, Chanrcery-lane, London, ** Folding beds and bedsteads.™
—A communication.— Dated Ind May, 1885,

One part vl this invention relates to folding bed bLottoms or mattresses
composed of a lolding frame containing or having attached to it a series of
springs overlald with stutfiog. It consists in connecting the two folding
parts or sections of which the frame of the bed bottom or mattress is
constructed by means of a double hioge, so thal the parts which fold the
one upon or agsinst the other without injury to the springs, the stuffing,
or the covering thereof, and without strasining the connecting juint
Another part of the invention relates to the constraction of with
folding mattresses or bed bottoms, whereby the mattress or bed bott m is
made to fold up within a casiog resembling o its external form some other
mece of furniture which is less unsightiy in its sppearance, and which
vecupies less room than an ordinary bedstead,

Crass 8,—CHEMICAL.
Includi ial Chemical and Pharmaceutical Preparations, Fuel
and Z,‘%ﬂﬂumnh. Preparation and Preservation of Food.
ing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting,
Glass, Pottery, Cements, Paint, Paper, Manures, §e.
1117, W. SCARRATT, Ruaseil-atreet, and W, DrAx, Foley-place, Longton,
“ Taking impressions from the
on o various surfaces,”—Daled
For these purposes, supposing a

1865,
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1126. E. 8. Bavx and E. Pawwsirex, Paris, *' 4 rew proces of lanning
leather and other skina,”—Dated 22ad April, 1865,

The skins are macerated and freed io the usual way from greass and
animal msatters, the invention relating especisliy to the after treatment,
namely, the tanning, which the inventors effect in the following manner : —
A vessel or drum of suitahle dimensions, and having, by preference, an
hexagonal form, is partislly filled with an emulsive liquid hereinafter
described. The skins to be treated are introduced, and aperture well
closed, and the vessel, which is supported on suitable bearings, is wade to
rotate, or is subjected to an oscillating wotion. In ord r that the =kins
may be the more thoroughly impreguated with the emulsion, bars or ridges
of wood are fixed in the interior ot the vessel, and the skins falllng in them
during the rotary movement become thnruughlli filled. The abov: appn-
ratus the inventors do not claim as part of their invention, as several
m-uns may be employed with a like result. The emulsive liquid which
they employ combines in one those hitherto employed separately. It con-
aists, first, of & tan liquid, p in & closed vessel from oak or birch
bark, catechu, or sumach, in the following proportions, which, however,
must vary secording to the nature of the leather. For call and goat skins,
about four and a-half pounds of oak or birch bark, four and a-half pounds
of catechu, of two and a-quarter pounds of sumach. Secondly, of a deeoe-
tion of oleaginous seeds, »uch as linseed, colza, lichen, or marine moss, and
the like, about two and a-hall to which tallow, olein, or other fatty
matters for producing a mauciliaginous and unctuous mixture, are added,
togetuer with twelve gallons of water, and the whole reduced to a density
of 45 deg. Beaumé. The third snd compound forminy part of the
emulsive liquid consists of a solution of suitable m:tallic salts, such as
chloride of ?ron, sulphate of slumina or chromium from two ounces to one
poand, to which is added the more recent! ployed anti-eptics, such as
pinic acid, creosote, or their equivalents, in the ususl proportions, that is
to say, from one three-thousandth to one one-hundredth, according to the
d. gree ol purity of the same. The three liquids just descri ed are now
wixed as thoroughly as their natures will permit, and f.rm an emulsive
liquid, to the actiou of which the skins are subjected, and the vessel or
drum containing both is put into motion.—Not proceded wilth.

1153. J. N. Brows, Handsworth, and T. D. CLARE, Birmingham *' Improve-
ments in the manufucture of iron. and in preparing fuel (o be wied n
the manufacture and melting of iron."”—Dated 25th April, 18065,

The patentees claim manufacturing iron either In the blast or smelting
furnace, or other furnaces used for melting or refining pig or cast tron, b
the use in the said farpaces of a fuel containing ores or compounds of
titanium, or ores or compounds of manganese, whether the said fuel be
used with or without admixture with coke or other fuel or gaseous mixture.
Also, treating or preparing fucl to be used for the said purposes by mixing
cither with small coal or slack, or other carbonaceous matters which
it is intended to coke, or with carbonaceous matters or mixtures
which mre intended to be compressed into solid fuel, powdered ores or
compounds of titanium, or ores or compounds ol manganese, 5o s Lo form
an intimate mixture of the said titanium or manganese ores or compounds
and carbonaceous matter, substantially as described.

1154. J. N. Brown, Handseorth, and T. D. CLakr, Birmingham, ** Paints
or compowilions for mﬂiuf and preserving metallic and other substances
Jrom oxidation and decay.” —Doted 260k April, 1865,

The patentees cluim preparing the said psints or compositions by the
use of powdered ilmenite, or the other ores of titanium and iron described
as being used for the purposes of this invention, mizxed with drying oiis or
other olls or varnishes which are or may be employed to mix with p gments
for the of paints. Also, preparing the said paints or compo-
sitions by the use of & mixture of powdered iimenite, or the other ores of
titanium and iron described as being used lor the purposes of this invention,
and graphite inixed with drying oits or other olls or varnishes which are or
may be employed to mix wi h pigments for the production of paints,

1101. W, CrLanx, Ch lane, Lomdon, ** Macwfacture of soluble and
arpiwilable ﬂprrm;a of lime by the app'yvation of phosphorie
acid and acvd phoaphates.” —A commumication — Daled 25th Ap o, 186,

The patentee claims, First, the application of phosphoric scid at any
degree of dilution or concentration for the manufactare of products termed
superphosphates, ns a subsiitute either wholly or in part for the salphurie
acid hitherto employed for this po secoudly, the application of
alkaline, alkaline terreous, terreous or metallic acid phosphates, at any
degree of concentration or dilution, for the manufaciure of manures termed
superphosphates of lime, the said acid phosphates being uscd as sabstitutes,
either wholly or in part, for the sulphoric acid usually employed. Thirdly,
the application of sulphuric or other mineral acid, of phosphsric a-id for
transforming into acld Ehﬂlphltl the tribasic or neutral phosphates of
lime, which wre formed by the action of phosphoric acid on carboontes of
natural phosphate, Fourthly, the app ication of a mixture in suitable
proportions of phosphorie aod, or acid phmﬂ‘hﬂu and salpharic or other
mineral ncids, for ncting on mineral phosphates. Fifthly, adding to any
superphosphate a cortalu quantity of phosphoric acid, in ocder o enrich it
in soluble phosphate. Sixth y, adding to any superphosphate a gre.ter or
less quantity of phosphate of ammonia, in order to eurich it in soluble

osphate, and In volalle or fixed nikalies,

168. F. D. P. J. Canassox, Paris, ** Apparatus for dinntegraling vegetable
and animal substances " — Dated 26eh April, 1865.

For disintegrating as perfectly as may be, and in a very short space ol
time, the diferent matemals capable of producing paper, aod esp« cinlly the
green weed, a portion of the fllaments of which are capable «f producing
fabries lmf the remainder paper. According to one arrangewoenl, the
apparatus is compose | of two vertical eylinders capable of bearing a high
préssure, say ten atmospheres ; they are mwile, by preference, of sheet iron,
atd fitted with safety valves, and with apertures for the introduction and
exit of the materials to be disintegmated Two boier tubes wade of
shect steel, are held in a furnace, and are put in eommunication with
the first cylinders by pipes which, in consequence of th: heat, establish a
circulation of liquid between the first cjlinders and the boiler tubes, for
the bollers are heated to the desired temperature in order to obtain a
like temperstare in the cylinders containing the materials to be dis-
integrated. According to another arrangement the patentes uses an appa-
ratus in which the cylinders contaiving the materialsare set horizootally,
and in which east iron globes or spheres are placed, so that upon rotary
motion being communicsted to the cylinders the action or friction of the
spheres ou the plat-s fsciiitate their disintegration. With the view of
vbtaining the disintegration of the products with greater spee | he plac:s in
n large horigoutal cylinder another but much smaller cylinler wet
eccentrically to the first, and the circumference of which is in ¢ mtact with
the upper part of & plate provided with cuttiog blades Thi lerge cylmder
is supported in bearings, and is almost Olled with liguid snd the msterial
or materials under treatment. It has an alterna’e oscillating m stion
imparted to it which tends to bring the materials between the small
cyliniler and the plate, and as the small eylinder has a rotary motion which
changes at each oscillation of the large cylinder, the materiais uoder Lreat-
ment are thas quickly disintegrated.

1173. G. T. Bovsrisrp, Loughborough Park, Brizton, ** Manwfucture of a
new revinows gum or balsam."—A communication. —Dated 20th April,
1565,

This invention consgists in the use and adaptation of & new material for
the production of a peculiar kind of gum or bal-am. The mat-rial used ia
the common grass tree of the Australian colonies, and the are cle pro luced
from it it is propused to call ** balsam ambrosine.' — Not proceeded wilh,
1174. W, H. Smirn, Si. Adan's gardens, Haverstock hall. ** fmprovements in

photographing on wood, and s the preparation of wood, canvas, silk,
glass, and other substonees for (A purpose of receiving and relaming nn+
presnons. = Dated 2600 April, 1865,

This inveution has for its objsct Loprovements in photographing on
wood, aud In the ration of woud, paper, papier mache, china, carthen-
ware, glass, canvas, silk, and sther objects for the on ol photographic
lmpressions. These improvements coosist in the application of two sub.
stances In succession to the object on which it is desired to produce a
rhuh-nphlu impression. The first substance forms a base in the pores and

nterstices, or on the surface of ths said object, for the depositicn of the

second substance, which is sensitised to make it receptive of photozraphie
impressions. The first substance the patentee calls a base, and the second
substance hie calls a receptive. There are many varieties of both bases and
receptives. As regards their logredients, the bases are composed of valata,
india-rubber, gutia-percha, or any gum or resin of & like nature, disolved
in benzole, ur In any other hydrocarbonaceous liguid, or it is formed of
gelating and spiriis of wine, or an oily matter. IU'ne receptives are com-
posed of collodion and gelatine, or any gelatinous substancs in a state of
decomposition or liquid »tate, of spirits of wine and of nitrate of silver, the
nitrate of siiver being mix d with a chioride, a bromide, or an ludide, or
sorme salt having similar gualities,

1204. F. Guroonvy, Manchester, ** Apparatus employed in breweries and dis-
tilleries,” — Dated 20th April, 1868,

The patentee clalms, First, the machinery or apparatus for mashing with
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two heats, consisting of a good mashing vessel with a cavity or jacket
lurruundil':g it, Intunihlch cavity the tee introduces the mash water

at a higher heat, and, by means as bed, a stream of cold water to
reduce it to the required temperature ; or instead of the said cavity he uses
a projecting tube or arm, as described. When two boiling pans are used for
obtaining the two heats he conveys the liquid direct to the machine without
using cold water. Secondly, the arrangement of machinery or apparatus
for cooling and regula'ing the temperature of the wort liquor in the process
of brewing, or other similar purposes, consisting of corrugated metal
instead of pipes, as hitherto generally adopled, and the method of ralsing
or lowering the apparatus, Thirdly, the arrangement of machinery or
apparatus for compressing or filtering yeast or other substances, consisting
of a shalt on each side of a framework, with a right and left-handed screw
on it : upon the centre of each is placed a worm-wheel with worms gearing
into them, and flexible material to give a yielding pressure. Fourthly, the
improved temperator, or apparatus for regulating the heat or temperature
of the wort when in a state of fermentation, in which he conveys the wort
or other liquid to the cenire aperture, so as to form a column of liquid of a
greater density or expansion than the surrounding liquid, which sinks to
the bottom or rises in the vessel, the displaced liquids rising, falling, and
passing through the apparatus, and effectually regulating it to the tempera-
ture required, Fifthly, the sparging apparatus for distributing bot water
or other liquid on the material in the mash tun, or other vegsel, thus mix-
ing or mashing malt or other material with water or other liquor at two or
more temperatures,

1227. F. Wise, Chandos Chambers, Adeiphi, London, ** A mode of obtaining
drcoctions and apparatus for carrying the same indo ¢ffect.”—Dated Ind
May, 1565,

This ii’ventlun consists in separating the particles of a material of which a
decoction is to be made by introducing into a body of the said material a
current or currents of air, so that the water which s afterwards introduced
may be brought into intimate contact with every particle of the material
mrr dissolve all the soluble portions of the same., The invention further
consists of apparatus for carrying out the abiove process, and in the use in
connection with the same of A steam casing, by means of which the liquor
is maintained at any required temperature, and ol a cold water casing for
condensing the vapours which arise duriog the operatioz. The apparatus
cannot be described without reference to the drawinge.

Crass 9.—ELECTRICITY.—NoNE.

Crass 10.—MISCELLANEOUS.
Including all Specifications not found under the preceding heads.

1034. B. W. L. NicuoLn, Oxford-sireet, London, ** Flexible spring waist for
boots and shoes."—Dated, 111h April, 1365,

At the waist and between the inner and outer role leathers, or ina groove
in the former or latter, of a boot or sho: the invenlur forms a bed or space
to receive a metal arch and abutment, which he makes fit and 6x in the
fullowing manner ;—He makes the metal arch flexible, by preference of
tempered or spring steel, and at a short distance from the toe end he forma
a *lot with an enlargement or eye therein, which end he wholly or party
encloses in a flat metal sheath or case, consisting of a plate or plates of
metal cut and raised so as to receive the slotted end of the spring, and
allow room for it to slide backwards and forwards therein, the other or
abutting end being made of increased width, and rivetied to the heel of
the inner sole of the hoot the forward end of the spring is held in position
by a stuil fixed Lo the sheath or plale. This sheath is fixed to the sole by
rivetting. the stud being passed through the eyelet in the spring when o
doing.— Not proceede | with.

1048, G, Jacksox, Westhorpe, Buckinghamskire, ** Resta or supporis for cues |

or other sinular instruments wied for bilhards, §¢."—Dated 12th April,
1865,

This invention eonsisis in making a movable rest or support for billisrd
cnes or olher smilar instraments, capable of being conveniently used
daring the delivery of a stroke. In copstructing the movable rest the
patentee uses a block, bar, sxle, or frame, mounted upon a roller or rollire,
or upon a wheel or wheels. In or upon the upper part of the block he mounis
a hole or recees suited 10 receive the playiog end of the cue, which is sllowed
to rest in it in such manner that it may be casily connecied with or disengnged
from it at the will of the player. In order that the motion of the cue may
be guided freely in any required direction where nicely of adjustnent 18
desirable, he mounts the block or frame upon an axle or j ints or pivote.

1050. W E. Newrown, Chancery-lane, London, ** Elastic binders jfor bootls
and shoes."—A communication.— Dated 12th Aprd, 1865,

This invention consists in the employment or use, in place of the ordinary
non-elastic shoe string or lacing, ol an elastic binder, in combination with
hooke, buttons, studs, or other saitable fastenings, so that a short siring ¢r
binder, not much longer than the shoe for which it is nsed, will be sufficient
to tie the shoe; and the operation of tying the shoe wiil be considerably
facilitated, and the elastic cord will be enabled to sccommodate itsell o 1he
motion of the foot and ankle. The invention coneists further in the use of
beil-shaped buttons in combination with a spring, lacing, or binder, so that

the opiration of laciog up a boot or ghoe can be «ffecled simply by winding |

the string successively round the buttons, and the tedious operation of

sing the end of the string or lacing through eyelet holes will be avoided.

¢ invention consists, finally, in the use of a tubuolar clisp in combination
with the elastic cord, and with a button, ball, or other check atits end, so
that when the tubular clasp is secured to a boot or shoe, the cord can be
readily attached to the rame, or detached thercfrom, simp!y by springing the
same into 1ke clasp, or removing it therefrom; and the operation of re-
plscing an old or torn cord will be materially facilitated without removiog
the shoe from the feco'. For some cases, particulsrly for heavy shoes, it

other materials may be used in the construction and setting of the retort.
The two ends of the retort are closed. The coals, or other minerals capable
of yielding hydrocarbons, are fed in at the upper and near one end of
the retort, by means of a revolving cylinder, into which the coals are received
at one part of its revolution, and they are discharged therefrom into the
retort at another part of the revolation of the cylinder ; hence the prodocts
distilled off from the coals or minerals are prevented passing away out of the
retort where the feed takes place. The spent matters are delivered from the
retort at the other end by means of a similar rotating cylinder. The coals or
other minerals fed into the retort at one end are progressively moved
towards the other end of the retort by means of a screw extending from the
end of the retort where the feed es place to nearly the cther end where
the discharge of the spent matter is effected. The shalt or axis of the screw
is hollow, in order to allow of the heat and products of combustion passing
through the same in their way to s chimney rr chimneys alter heatiog the
retort, At intervals along the upper parts of the retort are outlet plpes to
convey the distilled products to condensers. At intervals along the lower
parts of the retorts furnaces or fire-places are copstructed transversely Lo
the axis of the retort, and the heat and products of combustion from the fires
pase around the retort, and thence away to the chimney or chimneys, heating
the iuterior of the retort by being caused to pass through the hollow shaft
or axis of the screw. A slow rotary motion is given to the shaft of the
screw by means of a screw or worm workiog into a screw or worm wheel
fixed on the shaft or axis ¢f the screw ; or such motion may be otherwise
given to the shaft of the screw. Rotary motion {8 connected to the feeding
and dischsr.ing cylinders by means of suitable gearing from the screw shait
or otherwise.

1077. A. W. HALE, New York, U.S., ** Machines for culting or mingcing
meat, suel, dec."" —Dated 1Tth April, 1865,

This machine consists of two spirally grooved or flated rollers, such
grooves or flutes decreasing in depth from the front to the rear or discharge
end of the machine ; the rollers are placad side by side, and revolve in oppo-
site direciions and towards each other, one roller being operated by a crank,
and imparting motion to the other. Both rollers are enclosed in a case, with
epiral ribs or grooves on the interior. The cuntting is accomplished by the
shearing of tbe edges of the spiral flanges of the rollers upon a kuoife placed
intermediate between the rollers, and at such a height that the flanges as the
rollers revolve are continually in contact with the knpife. Tne grooves or
flutes in the rollers decreasing in depth from front to the rear, the pieces
shcared off the sabstance fed into the machine are continually, by the action
of such tapering or diminishing grooves, carried against the kuife, and
reduced in size until they are cut fiue evough to pass through the shallowest
end of such grooves. The substance cr material to be cut is carried from « nd
to end through the machine partly by the action of the revolving rollers
drawing the malerials in between them, and parily by the action of the spiral
ribs and grooves of the enclosing case. For cutting ordinary fibrous or solid
meat the construction above deseribed would be all that is essential. When,
however, o soft adhesive substance like suet is to be cat, a different or some-
what varied construction of the rollers is necessary, as all machines hereto-
fore consirucied and used, when spplied to the cutting of such substances as
suet, have become so0 clogged that very soon they cease to feed, and, conee-
quentiy, to discharge. This dificulty and tendency the patentee obviates by
making the flanges on the roller of a greater diameter and thickness at the
feed, or front end of the machive, than at the discharge or rear end, at the
same time making them to overlap each other more at the feed than at the
discharge end. As the rollers revolve the flanges, overlapping each other to
& great extent at the feed, compress and press torward the material collected
in the grooves, so that at every revolativn of the rollers a considerable space
is left in the grooves and the feed funnel for the reception of fresh materials.
The rollers thus act. nut only to draw in the materials to be cat, but also, by
the considerable overlap of their flanges at and near the feed end, they con-
tivaally press forward the substance being cut, thereby making room for the
constaut reception of fresh material.

1080. J. C. A. Hexpersox, Compton-street, Clerkenwe!l, London, ** Manu-
Jacture of ladics’ skirts.”— Dated 18th April, 1865,
Tnhe object of this invention is so to cunstruct ladies® skirts that the

metallic hvops moay be contracted or expanded in diameter at the pleasare of |

the wearer. To this end, instead of furming the metallic bands or strips
into s.mple hoops, the inventor gives them an extra turn, so that 111&{ form
a houp within a hucp, which hoops are pearly concentric when the skirt is
contiacted. The hoops ure to be connected 1ogether, as beretolore, by tapes,
or othcrwise, and the skirt may be either wholly or partially covered. One
of the hioops at 1he front of the ekirt is tmbracea by a guide, which is carried
either with a support pendeut from the waistband, or otherwise ; and ju

' conuection with this guide tension sirings ney be threaded and o rried

will be convenient to make the cord partly of elastic and partly of non- |

elastic cord.

060. J. Rarron Sheffleld, *° Apparatus for lubricating spindles, shofts, dc.”
T.—..-I communicalion.— Dated 15th Apral, 1565,
ne

through the said cotton or other fibrous material, as described.

1058. C. F. CorreERILL, Cannock, Stoflordshire, ** Improvements in pipes for
eomveying water and gas, and for other like purposes, and a new or im-
proved comp sitiom for jnniag the said pipes."—UDated 18th April, 1865,

According
socket, or conlcal lcose ¢l.ar or thimble, in which the end or ends of the

pipes are inscrted, the said socket or loose collar being provided with a

bole through which the lead or other filling composition 18 iniroduced into

the space between the socket or loose collar and the end or ends of the
pipes inserted therein, The composition is composed of pitch and sand.

1063. T. BexsETYT, Birmingham, ** Manwfacture of hoop vr narrow &lrp
tron."" —Dated 13th A; ril, 1865,

This invention refers, entirely, to hoop and strip iron about and below
one inch in width, and will be understood from the following deseription @
—The general size of rolls nsed in the manufacture of hoop iron, the power
of the engine, workmanship, and other manufacturing incidental expenses,
are all comprehended for broad hoops, and to use such power and appliauces
for the manuafacture of narrow strips necessarily causes a waste, and
increases the cost of production, in proportion to the narrowness of the
strips produced. To avoid this waste and uvscless expense, the patentee pur-
poses reducing the iron necessary for his purpose to the desired thickness by
the ordinary process of rolling, without particular regard to the width of the
strip so produced, which, in a general way, he purposes to be one or three
inches wide, more or less, as convenient ; and strips thus prepared and
rolied to the proper thickness he purposes reducing nto narrow widths,
using fur this purpose, by preference, rotary shears, slitters, or cutters,

1065. J. McDowaLw, Johnsfone, Renfrewshire, " Apparatus for shoping covks.”
— Duted 15th April, 1565,
This invention cannot be described without reference to the drawings,

1072. T. Newsrigaixe and A. HINDLE, Bacup, Lancashire, ** Vet gas
meters,”'— Dated 17th Apru, 1865,

This invention consists in making 1the box or case evelosing the index or
registering mechanism tight sgainst the atmosphere, or so as to prevent the
air enclosed in it from escaping, which will thus resist the gas Eu-uurr. aud
will prevent the water in the meter from rising up the tube which encioses
the shaft giving motion to the regisiering mechanism.

1073. J. J. MatruewsoN, Clemont-place, Rotherhithe, and H. L. R. Bcaver,
Fictoria Villas, Maple-roud, Penge,** Kotary aerial swings.”— Dafed 1Tth
Aprid, 1865,

This invention relales to awings which rotate in a vert'eal dire:tion upon
an axis mounted horizontally in vertical supports or standarde, and consists,
First, of an improved mechanical arrangen-ent for impariing rotary motion
thereto. Upon the ground, and concealed within an ornamental Swiss
cotiage, the inventors arrange a system of wheelwork worked by a winch
handie, and in connection therewith they arrange a pulley, over which, and
also over another pulley fixed on the axis of the swing, they pass an endless
band, by which they trapsmit a rotary motion from be ow to the swings
above. A further improvement in rotary aerial swings covsists in sdajting
over each of the several cors of the swing a small ballcon, having an air-tight
cover fixed over a light framework, and they either intlate the eaid balloone,
or not. The use of these balloons is to allow the wind to act 1hereon, and
assist o wroing the swing vpon its axis, and, if inflated, to redovce the
weight of the swing when in use, and make it move with less exertion.—Not
proceeced with,

1076. J. DovGas, Coed Talom, mear Mold, Novth Wu'es, ** Apparatus for
distilling hydrocarbons from coals, schiste, and otler mineruls.”" = Lated
17¢th April, 1805.

For the pu of this invention a long retort Ia employed, which is by
preference of iron, and clothed externally with fire-clay or fire tiles, but

o e E:t;';l‘:: I:’::I]:::}[::: ::{ln':e;'rrlmfg []I;]If:::; dﬂ::h::‘:-]?z :ﬂﬁ"ﬂﬁf{n?}?ﬂ"{ﬁ '~ extremity of the drawing roller is provided with (beyond the bearing) a mitre
cup or reservoir to the surface to be lubricated shall be compelled to pass | wheel, which xears into a corresponding wheel keyed horizontally on the

to this invention Lhe pipes are joined by meana of a conical |

upwards and attached to some fized point on the dress of the wearer ol the
skirt, or otherwise. These tension etrings are sesured to the juner hoop of
the band that passes throogh the fixed guide in such manoer that, when
drawn to tension, they will contract this inner hoop, and proportionaily ex-
pand the outer hoop. As all the hoops of the serice forming the skirt are
connected together, this movement will be communicat#d to all, and thus
the ekirt may be expanded at the option of the wearer.—Not proceeded with,

1051, J. J. Jexkixs, Swansea, Glamorganshire, ** Manvfacture of tin and
tin plates.”"—Lated 18Lh April, 1565,

In carrying out this invention 1he patentee applics in the trough or vessel
containing the grease and tin or terne metal a pair of veriical rollers, setin
adjustable bearings, and in & frame ¢r bLlock which is inseried in a slot
formed by wvertieal projecting guides fixed in the ioterior of the trough ;
above these rollers, aud extending to the end of the trough, a pair of horj-
zontal rollers is arranged in such manner as to take bearings on the top of
the vertical frame or block in sliding journals, in order that the rollcrs may
be tightened up when necessaory by a screw paesing through the sides of the
iroogh and the bearings. The otuer extremuities of these rollers are held by
o pair of j urvals sopported by a projection of the upper portion of the
trough, so0 as to leave the interior enu of the troogh flush with the cylin-
drical portions of the rollers, and a similar tightening screw is applied bere.
Toe shaft of one of these rollers extends beyond and outside the trough, so
as to receive a crank or pulley for the diiving motion. On each shafli, just
within the trough, a pinion is keyed, apd these pinions gearing together, the
motion of one shaft actuates the other in o reverse direction. Tne opposiie

top of one of the verticd rollers, and these veing provided with piuions
below their lower bearings, it will follow that they also wiil rotate reversely.
The other poriion of the trough is provided with a grate, the level of which
correspouds with the lowest part of the rollers, and the plaie to be treated
is 10 be let down thereon and inserted la erally between the nip of the
vertical rollers, which then immediately draw it underneath the horizontal
rollers and uver a lifting grate. the attachments to which are broughe
upwards and between the sides of the trough and the rollers ; then, by meana
of a crank handie, the grate is slightly elevated, nnd the plate is in turn in-
gerted into the nip or bite of the horizoutal rollers, and is thus Jifted out of
the trough. Tightening screws are to be applied to the vertical rollers in
the rame manuer as those before deseribed. It is obvious that Ly the
remuval of the four screws the whole or any part of Lthe opparatus contained
in the trough or vessel sy be removed, there being no otoer jastenings em-
ployed.

1032. J. Topp, Greenwich, * Machine for straightening, bending, curviag,
amd eirelieg beams, bars, and plates of iren or other metals.""—Dated
15tk April, 1865,

The pa eutee coustructs these machines with vertical shafts and chenging
roils, the latter haviug grooves, chanuels, or hullows in their peripheries,
formed as the shape or iransverse seclion of the ircn or metal to be operated
upon may require.  I'be rolis are keyed on to vertical shafts, two of which,
carryiog a roil each, revolve in verucal fized Learings, and are turned by
wheels or screws driven by steam or other power, and one of which sbhafts,
carrying a third roll, revelves in vertical sliding bearinge, so that the said
lasi-mentioned shalt and roll are adjustable to a greater or less distance from
the trst-mentioned shalls aud roils vy screw-gearing and hand-wheel. The
top and bottum bearings are housed in metal frames, which, by preference,
are connected by pillars of wrought iron. The upper bearing (rame forms a
table upon which the beams, bare, rails, and the like rest as they are passed
between the adjosting rolls on vne side and the fixed rollers on the other
towards and buckwards, by which motions the required ciicle, curve, or
bend is formed, or the straightening operation is effected.

1085. J, Garpxer, R. Leg, and G. H. Wain, Liverpool, ard 8. and C,
HanGrove, and 8, HArGRuVE, jun., Birmingham,**' Manwfacture of
malleable iron s'eaves and bushes for pulley blocks.”— Dated 19th April,
1865,

In performiog this invention the patentees cast from patterns of the re-
quired shape, in maileable cast iron, a sheave or Lbush, provision being made
1 each case for the section of a series of rollers, which rollers are placed m
the body or centre of the sheave or bush, and revolve upon the sheave pin,
and are kept apart in the following manner :=Tney make use of two metallie
rings, with coue or other centres cast on to correspond with concave or
hollow roilers, and protected by grooved plates, in which they revolve,

1089. J. MerniTY, Westminater Palace Hotel, London, ** Iakstarnds"—4A
communication.— Dated 19th April, 1845,

This inventuion copsisis in combiniog with an ink reservoir, otherwise of or-
dinary constraction, and provided with the usual dipping cop, a diaphragm
valve, flexible, s0 as to be capable of assuming a couvex or concave form, tor
withdrawiog the ink from or forcing it into the dipping cup. And the luven-
tion further consists in formivg the diapbragm valve for operation, as above
referred to, of a concave or couvex volcanised india-rubber dis¢, in combiva-
tion with a central knob, the whole being secured in a suitable metallic or
olher [rame.—Nol proceeded with,

1091. F. W. GiLeert, Sheffield, ** Pulleys used by Urewers and others for
lifting and lowering weights indo and out of carts, wagons, or trucks.”—
Datea 10th April, 1805,

This inveution consists in adapting rollers thereto furuished each with a
rack and pawl at one or both ends thereof, the said racks and pawls being

80 arrauged as Lo allow the afcresaid rollers 1o rotate only in one direction if

necessary. For example, suppose

into & wagon or other like veh
the will revolve in the same direction, &
wagon, and the ratchets and pawls will
in opposite directions, by which the
back will be prevented, or very considerably lessened.
are intended to be placed loosely opon the tie rods empl
timber sides of the pulley secarely together, and at any regaired distance
spart, and the pawls are fixed to the inner sides of the aforesaid pleces of
timber.—Not proceeded with,

1008. M. VoaL, S8ambrook-court, li-street, London, ** Machinery for
cutting and stonea and o hard substances.”=—d communica-
tion.—Dated 19th April, 1865.

This invention cannot be described without reference to the drawings.

1099. M. Housseriaw, Manchester, ' Pumps,"=—A communicalion.—Daled
20th April, 1865.

The invention is desigred for the purpnse of obtaining the suction required
in pumps without friction, by means of the rise and fall of an inverted bell or
cylinder In an aonolar eylindrical space containing mercury. The novel
srrangement and construction of apparatus constituting the pump consists
of an aonular space formed by two hollow vertically fixed cylinders sur-
rounding each other, in which a colomn of mercury is contained, and into
which is lowered and placed the open end of an inverted bell or hollow
eylinder, which is eaused to rise and fall by being attached to the w
connecting rod of the pump ; the inner fixed cylinder is closed at the top by
a valve, as also is the inveried bell or bollow cylinder, the action of which,
when belog raised, causes the mercury on its cuter surface in the annular
space to be depressed by the atmosphere, and to rise in the annular space
formed between the inner fixed cylinder and the inverted cylinder, thergby
(tbroogh the mediom of the air and water-tight joint so formed) produocing a
vacuam in the interior of the inverted and inner fixed cylinder, which, n{
in connection with the suction pipe of the well, fills with ligquid, so tha
when the inverted bell or cylinder descends or falls the valve i ~mediatel
closes on the top of the ioner fixed eylinder, and the water is ejected t.hrongz
the valve in the cover of the fuverted bell or cylinder into Lthe onter fixod
eylinder, from which it is finally discharged through an outlet in Lhe same in
one continnous siream.

1100, T. Hamprrox and J. Aeporr, Shefficld, *' Casting and working so-called
“ Bessemer steel ingots.’ " — Dated 20th April, 1865.

The patentees claim the casting of Bessemer steel ingots in rectangular
plrllhﬁlldﬁﬂ moalde, divided lengthwise at diagonally opposile corners, by
which they are enabled to remove the ingot easily from the mould, and ta
divide and cut the same up into lengths direct'y after the metal has soffi-
ciently set, and while it is hot, so as to obviate the necessity for re-heating
the iogot for the purpose of dividing the same.

1101. W. CLARK, Chancery-lane, London, ** Taps or slop cocks."—A commu-
nication.—Dated 20th Apral, 1865,

This invention caunot be described without reference to the drawings.—
Not proceeded with.

1108. W. Bogissox, Watling-street, London, ** Jacks used when roasting and
baking.”—Dated 20th Apri’, 1865.

For the purposes of 1his invention a erank, or its equivalent, is applied to
the last axis or wheel of an ordinary train used in the construction of such
jacks. To this crank or instrument a copnecting rod is atiached, which, at
its other end, carries a screw nut, which, with the connecting rod, is guided
by suitable guides in the to-and-fro motion communicated to the connecting
rod. The screw nut is thus moved to and fro along a rcrew shalt or axis,
by which such shaft or axis receives an alternaling rotary motion. To one
end of the screw shaft or axis the ordinary suspending yarns are attached,
and to the other end of the screw shaft or axis the ordinary suspendirg appa-
ratus for the meat or other article is atiached.

1108. 1. Y. BETTs, Coveniry, ' Baking of bread, Liscuils, and other farina-
ceous articles.” — Dated 20th April, 1865,
The patentee secures several advantages by the introduction and use of
steam in s peculiar way in the ovep, which should be a clese cne, and may
be heated in any well known or approved manner.,

1000. M. Housseriax, Mancheiter, " Punips."—dA communicalion,—Dated
20th April, 1805.

This invention is designed for the purpose of obtaining the suction
required in pumps without friction by means of the rise and fall of an
inverted bell or cylinder in an aonulsr cyliodrical space containing mer-
cury. The novel arrangement and construction of apparatus constituting
the pump consists of an annular space, formed by two hollow vertically-
fixed cylinders surmunﬂlnﬁ each other, in which a column of mercury is
contained, and into which is lowered and placed the open end of an inverted
bell or hollow cylinder, which is caused to rise and fall by being attached
to the working conpecting rod of the pump ; the inner fixed cylinder is
closed at the top by a valve, as also is the inverted bell or hollow cylinder,
the action of which, when being raised, causes the mercury on its outer
surface in the annular space to be depressed by the atmosphere, and to rise
in the annular s formed between the inner fixed cylinder and the
inverted cylinder (through the medium of the air and water-tight joint so
formed) producivg a vacuum in the interior of the inverted and inner
fixed cylinders, which, being in connection with the suction pipe of the
well, fills with liquid, so that, when the inverted bell or cylinder descends
or falls, the valve immediately closes on the top of the inner fixed cylinder,
and the water is ejected through the valve in the cover of the inverted
bell or cylinder into the outer fixed cylinder, from which it is finally
discharged through an outlet in the same in oue continuous stream.

1100. T. Hamperox and J. ABBoTT, Sheflield, ** Casting and working so-called
“ Bessemer steel ingots.' "—Dared 20th Aprd, 18G5,

The patentees claim the casting of Bessemer steel ingots in rectangular
parallel-sided moulds, divided lengthwise at diagonally opposite corners, by
which they are enabled to remove the ingot easily from the mould, and to
divide and cut the same up into lengths directly after the metal has suffi-
ciently set, and while it is Ent, %0 as to obviate the necessity for re-heating
the ingot for the purpose of dividing the sae,

1101. W. CLARK, Chancery-lane, London, ** Taps or stopcocks.”"—A commu-
nication. — Daled 200h April, 1565,

This invention cannot be described withouot reference to the drawings,—
Not proceeded with,

1106. W. Ronisson, Watling-sireet, London, ** Jacks wsed when roasting and
baking.,"—Dated 20th Apryl, 1865,

For the purposes of this invention a crank or its equivalent is applied to
the last axis or wheel of an ordinary train used iu the construction of such
jacks. To this crank or justrument a connecling rod is attached, which,
at its other end, carries a screw nut, which, with the connceting rod, s
guided by suitable guides in the to-and-fro motion communicated Lo the
connecting rod. The screw nut is thus moved to and fro along a screw
shaft or axis, by which such shaft or axis reccives an alternativg rotary
motion. To one end of the screw shaft or axis the ordinary suspending
yarns are attached, and to the other end of the screw shalt or axis the
vrdinsry suspending apparatus for the meat or other article is attached.
1103. J. Y. Berrs, Coventry, ** Baking of bread, biscuits, and other faring.

ceous arbicles." — Dated 20th April, 1865, )

The pateutee secures several advantages by the introduction and use
of steam in a peculiar way in the oven, which should be a close one, and
may be heated in any well-known or approved manuer,

1111. D. 8. Bucuaxax, Liverpool, ** Protecting lellers, numerals, and orana-
mental devigns on glass.”— Dated 218t April, 1545, :
According to this invention letters, numerals, and ornamental designs of
gold or other metallic leafs, or of paint secured Lo or formed on slieets ol
glass in the usual way, and through which they are to be seen, are coated
over with copal or other varnish, or other adhesive substance. They are
then covered over with, or protected by, letters of tin foil, or other thin
sheet metal cut to the desired form, and when the varnish or other adhesive
substance has ‘‘ set,” the edges are cleaned off.
1119. G. WiLLocg, Birmingham, ** Oiling cans.”'—Daled 21at April, 1E65.
This invention has for its object the combination of an oil feeding can
with a light to enable engineers and others to o/l machinery in the dark,
With this view Lhe inventor places a small oil or other burver in the front
part of the can, and immediately behind the burner he places a small
reflector ; the nozzle or duct through which the oil is poured is in front nf
the light, and, consequently, the Lﬁ;ht is always thrown forward on to the
part of the machinery to be oiled. The reservoir of oil is placed behind
the light, and is furnished with a suitable handle and spring stop, and the
supply pipe to the nozzle passes from the reservoir under the light to the
front of the apparstus ;: a small chiwney over the light provides for the
escape of the rmoke.—Not procecded with,

1121. G. G. W. and J BeTIEMAN, Pentonville, London, ** Cuses or receplacies
Jor malches, stamps, cards, dc.""—Dated 215t Adpril, 1865,

This invention consists in construcling cases or receptacles for matches,
stamps, cards, and other articles of two cylindrical, oval, or other conve-
niently shaped cases, one of which is made to slide within the other. The
outer case is closed at one end, and the inner case at hoth ends ; a recess
is formed in that end of the inuer case which comes against the ciosed end
of the outer case, to receive a spiral or otber spring. A portion of the side
of the inner case is removed in order that matches, stamps, cards,
or other articles may be placed thercin and taken out as required. One
of the cases carries a pin or stud which slides in a slot in the other case,
and acts as a guide. To close the case, the inner case is pushed into the
outer case to the further end thereof, when a spring catch takes into a hoie
in the inner case and holds it ; to open the case a button or stud is pressed
down to release the catch when the spiral or other spring will force out the
inner case aud ex the article therein. The slot before wentioned does
not extend to the end of the case #o that the inner case is prevented coming
out altogether.—Not proceeded with.

1122. R. CaxuaM, Clerkenwell, London, ** Machinery for moulding and
making cores for moulding or casting metals.” — Dated 215t April, 1865,
This invention cannot be described without relerence to the drawings.
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1180. A Graxexn, Hali-place, Kennington, and C. M. GIRDLER. Walworth-
road, London, * Manufacture and application of devices and representa-
fona to tombatones, £c." —Dated 2nd April, 18065,

This invention consists in the preparation of portraits or likenesses of
any person, or thing, or device of any kind, in an earthenware material,
sultably glazed and burnt in, as is well understood in the manufacture of
pottery, and the adaptation and application of such manufactures to tomb-
stones, or for other purposes where they may be exposed to the action of
the weather, or otherwise subject to deteriorating influences.

1132, G. Haseurixe, Southampton-buildings, Chancery-lane, London, ** m-
plements for removing corks from the interior of bottigs, and other vessels.”
—A comniunication.—Daled 2ind April, 1565,

In carrying out this invention a spring loop or holder, consisting of a
strip or ribbon of steel, or other suitable metal, is made of such a form and
nize as to easily down the neck into the body of the bottle or other
vessel, and is capable of expanding therein and forming a loop sufficiently

10 pass freely over the cork which is to be removed. At the end or
bottom of this loop is fixed a button or dise of metal, or other suitable
substance. This button is formed with a channel or ve across its back,
and through this groove the ribbon or strip of metal forming the spring
loop or holder is inserted and secured by rivetting ur otherwise, and the
strip of metal lorming the said loop or holder is fastened to a shank or
rod haviog on its extremity a handle made of any suitable form and
material. When it is desired to remove a cork from the interior of an
empty bottle or other vessel, the sides of the spring loop are presseil

together ; i1t s then inserted Into the body of the bottle, and the bottle s

tarned with the neck downwards ; the cork will then fall within the loop

or holder. The Iatter is then withdrawn by means of the handie on the
end of the shank, and while being withdrawn the button or disc is cansed
to press against and force the cork out of the bottle.—~Not proceeded with.

1130. H. C. Burcnen, Wellington-street, Strand, London, * Cigar culler,”—
Dated 24th April, 1865

In performing this invention the inventor culs & piece of steel plate or
other metal about three imches long by about three-eighths of an inch
wide, and the thickness of a fourpenny plece or thereabouts. He hollows
out each end of this plate to a semicircle, leaving points on each side of the
semicircle. He grinds the edges of the sald semicircles sharp in opposite
directions and both in bevel. To prevent the ends when placed in proper
position from swerving from such position, which would render the cutter
comparatively useless, he either makes four slits in the sreel behind the
semicircles, or he makes a pair of loops Inside and hehind the semicircle
which is to be undermost : or he makes a lug on each ride of the senicircle
whicn ia Lo be uppermost ; or he effects this object by other contrivance.
He fiually bends the plate into form, which is that of an urdinary keyhole,
80 that one end overlaps the other, the two semicircles then forming a
circle, The cutter will then have a sharp edge bevelling downward, and
another bevelling upward. The cutter, now fully formed, is to be held
between the end of the thumb and side of the fore finger of either band,
the end of a cigar is introduced into the circle, and, on pressure, the edges
n§I1 weet and pass each other, when the cigar end will Jrop.— Not proceeded

1140. W. E. Geoom, Wellington street, Strand, London, ** Apparatus jor
admainistering nourwshment to the gick or infirm."— A comuunication, —
Dated 24th April, 1865

This Inveution cannot be described without reference to the drawings. —

Not proceeded with.

1141. W. E. Gepvor, Wellington-atreet, Sirand,. London, ** An wmproved
pessary.”—A communication. —Daled 24th April, 1885,
This invention cannot be described without reference to the drawings,

1143. J. J. Pankes, London-sireel, Paddington, ** Apparalus for making
communicalion from one part of a building (o another.'—Dated 24th
Apri, 1865,

In communicating or signalling from one part of a bailding to another
the patentee employs wires and cranks somewhat in the ordinary manner,
and makes the sudible and visible signals by bells or gongs and numbers
represented on tablets, but instead of pulling the nuoiber up by the wire,
as In ordinary, he detaches Lhe tablet and allows it to drop, and so0 exposes
the nuwber as desired. He effecls this detaching and dropping of the
tablet by pecaliar appliances, and he further effects communication between
the goug or bell with the wires by a peculiar contrivance hereafter
described. The numbered tablets are arranged in rows or series, by pre-
ference in vertical rows in suitable slides and frames, in which the numbters
are exposed ibrough openings when the tablets are dropped. A pull
apparatos is applied to each vertical row to ralse the tablets after being
dropped ; this pull Is arranged to lift one or the whole number of tablets
at a time, 8o that, supposing several of them happen to be dropped at the
same Lime, they can be again readily set by the attendant after the signals
have been attended to.

1185. W. Winuamsox, High Holborn, London, * Constructing portable hot
rooms or chambers for drying clothes and other articles."—Dated 24th
April, 1865,

For this purpose the inventor constructs apparatus consisting of a
chamber, in the lower part of which are placed horizontal heating flues or
pipes, and in the vpper portion are placed {rames in which are bars for the
articles to be laid on to dry. These frames are carried on wheels which
run on suitable rails placed on the lower part of the drying chamber, so
that they, with the articles to be dried, may be readily moved into and out
of the chamber. In order to heat the chamber he employs a stove of any
suitable kind to which the heating flues or pipes are connected. The sides,
ends, and top are constracted in the following way :—He employs a series
of cast fron frames of any suitable size, similar to the sash frames of o
window, and the spaces between the bars are fitted with panels composed
of a sheet of felt held firmly between two thin sheets of metal. A panel
thus coostructed is fitted in any suitable manner into each of the spaces
between the bars composing the frame of the drying chamber, and by this
meauns the radiation of heat will be prevented. The bottom of the stove
and the bottom of the drying chamber are on the same level, #o that they
can be on a floor without lowering any portion of the floor for the stove,—

Nol proceeded with.

THE IRON, COAL, AND GENERAL TRADES OF

BIRMINGHAM,WOLVERHAMPTON,ANDOTHER
DISTRICTS.
(From our own Correspondent.)

Os 'Cuange 18§ Bmuiseaam Axp Worviraaxrrox : Confinued
Demand for Pigs at Good Prices—Goon Desmaxo rorn Bags:
Prices Riving—Sneers Less 18 DeMAND— Prices oF STAFFoRDSHIRE
AED oF Bovres WaLes Baus—Lanoe Costracts For Inpia—"THE
Ranway Coupaxies Axp THE Travers: Two Competing Lines—
Resoiersas o8 THE MARRIAGE oF THE Eann or Duorer—Coarn
Trave: Brisk Demand—Hanowares: Effects of the War in
Chili : Ezeellent General Demand ; Lucalities Specified—ART AND
Hasvicrart : Judicious Advice : How Certain Firms have Risen.

Tae ironmasters of South Staffordshire did not muster in very large
numbers on 'Change in Wolverbampton ou Wednesday, in conse-
quence, no doubt, of the tempesiuous wealher, which had been
playiog rather roaghly with the roofs aud stacks at certain of the
ironworks and collieries in the district. Fortunctely no personal
injury was done, notwithstanding that in one instance the walls of
a new foundry were brought down, and in others masters had their
office chimneys tumbling about their ears. There were still offers
in the market from the consumers of 1|:: 8 who desired to increase
the quantities that they had previously bought, but the ts te
whom the offers were made desired rather to keep them in abeyance
them at current rates. The tone of the market was

than to acoept '
cheerful in both departments, the inquiries for finished iron being

sufficient to keep most of the works in as steady operation as the
production of the puddling furnaces will allow; but complaints
were rife that the rates at which many orders had been accepted

were much lower than they ought to be.

On "Change in Birmingham yesterday (Thursday), the reports
brought in from the different ironworks in South Staffordshire and
East Worcestershire were such as to produce a feeling of satisfac-
tivn in the soundness of trade at the finished ironworks, the
foundries, and the blast furnaces. Certain pioprietors of the last-
named class announce that if they had the iron they could sell over
again 88 much pig iron as they have already agreed to nuprljr to
their customers in the ensuing three months; snd buyers of pig-
iron are complaiviog that the makers are askivg more money for
their commodity than can be justified by the legitimate waots of
the forges and mills. Consumers of pigs who withheld their orders
at the Prelimioary and Quarterly Meetings are loudest in their
complaints, for there can be no doubt that the delay has led to their

haviog to pay more money for their raw material than they could |

have got it at at that time; and they bave not yet bought all they
will require before the next great ases are made, BSales of
pigs of many of the descriptions on offer were made yesterday
in small quantities. Buyers of finished iron were also on
'‘Change; but certain of them found it difficult to plece

their orders out st as low =& figure as they desired ; makers

who were turnivg out bars at £7 105, aud £7 5., while the list price |

is £8 104, being too well supplied with orders to make them want
~any more at the same prices. The makers of first-class iron will

not accept at less than £8 5s.; agents ol Welsh honses cannot aceept
- other than excellent specifications at from £7 2s. 6d, to £7 58. The
sheet trade is slightly interfered with by the countermanding of
galvanised iron orders intended for the Chilian ports, to which

laces large quantities are sent yearly. Yesterday (Thursday) the

iast India Hailway Company accepled tenders for the irouwork of
nearly 1,500 carriages and wagons, and they are still in the market
for about 14,000 tons of anent way iron, as the advertising
colomns of Tue Exeixeger show. Orders and money from the
United States continue encouraging, and no complaints are heard
from the firms who do most business with the States of any hesita-
tion on the part of their costomers there to meet accounts as they
become due ; and those to whom Southern houses are indebted Lave
full confidence in the probity of their debtors,

The committee of the ironmasters who are conducting the
negotistions with the railway carriers coutinue to receive com-
plaiots from different classes of traders in relation alike to the want
of sccommodation and also the high charges made for the delive
of goods from this district by rail and water. The mncluuiunlz
forced wpon men who are conversant with the facts that an
additional route from this district to London is inevitable. Both the

rojects which bave been belors mentioned as competing with the

ondon and North-Western and Great:Western Hailway. will go
into comnmitlee, The? are denominated “The South Staffordshire
and London Railway,” and * The Midland Railway (South Stafford-
shire Extensions).” The first proposes to make a line [rom Wed-

- nesbury to Coventry, and to get runniog powers to Wolverhampton

over the Wolverbampton and Walsall Railway, which has yet to be
made ; and the second will connect South Staffordshire, includirg
Cannock Chase, with Water Orton on the Midland line.

The demand for coal keeps large, both on necount of the ironworks
and also for domestic purposes, but without any marked increase in
prices,

The marriage of the Earl of Dudley to Miss Monericffe, which
took place on Tuesday, was celebrated by mupusual rejoicings
throughout East Worcestershire, Capt Barrows, of the Tipton firm
ol ironmasters of that name, presided at a public dinner at Hagley,
and highly lauded the moble earl as a landlord and an employer.
At Dudley there was a bauquet, and ffteen hundred poor people
were supplied with 4 Ib. of beef, avd the same quantity of bread.
T'he happy bride wore valuable bracelets at the marriage, which were
purchased by the Dudley people.

That portion of the foreign demand for hardwares that does not
apply to a portion of South America continues satisfactory. But
almost every manufacturer in the West Midlands who does busiuess
with the country named has during the past week received couuter-
mands of orders that had been given out to them for shipment for
the Chilian coast. The Birmingham and Wolverbampton factors
are cancelling nearly all their orders; and we know of one case in
which a factor of the first-named town has required a manufacturer
to fetch back goods which have already been delivered. The home
' demand, however, remains very healthy, so that a tolerable amount
of activity prevails in most brapches of the hardware trades.
Relative to specific industries we have to report that in Birmingham
the edge tool makers and the bollow-ware manufacturers are busy ;
that the wire-drawers are well off for orders, and thst the tin-
plate workers are fully epgaged. The fancy trades are in a
better state now than has been the case for some time back,
and the jewellers report that their branch is steadily employed.
The strike amongst the gun makers still continues. The men have
appounced their intention to form a co-operative society, aud are
tnking the preliminary steps for carrying out their intention. Ip
Wolverhampton the japanners and the tin.plate workers are work-
ing full time, and in larger numbers than they were last year,

‘row the cause before mentioned, not so much is being done by
the galvanisers, and by a certain class of lock and bolt I:Illi&l'l. but
there is only little cause for complaiot in the miscellaneous branches,
The best lock makers, who a few weeks ago were slack, are now
busy, and the safe makers are experiencing a good demand. At
Bilston the res ve industries are steady; but at Willenhall the
lock trade is not so brisk as when we last wrote, the remark apply-
ing more particularly to the pad branch. The carry comb makers,
however, continue busy on American orders. At Wednesbury and
Darlaston activity reigus. At West Bromwich the ironfounders are
receiving specifications of some value; the roll turners there are
well employed, whilst the chain and anchor makers of that town,
and at Splnurhridga, Dndle’v, and Tipton, are working on large con-
tracts, The operative nail makers ol Sedgley, Netherton, and the
Lye Waste have issued a circular, asking for an advance of 10 per
cent. on their wages, in consequence, they say, ol the high price of
provisions. They remind the masters that trade is in a prosperous
state, and intimate that an unswer must be given before the 25ih.
The masters have not, up to the time we wrile, given their reply.

Apyone at a distance who knows Willenball, in this district which
abounds in men at whom Cupid is votorious for laughing, and
whence also hogsheads upon hogsheads of combs are now
being seut out to the United States, and many tons a week of malle-
able iron castings to all parts of the world, but where tbe majority
of the workmen are somewhat illiterate will not be a little sur-
prised to learn that in this very unaitractive place to everyone but
patives, there now stands one of the handsomest literary institutes of
which SBouth Btaffordshire can boast ; and that, moreover, there is,
amonpgst the classes that are conducted in that institute, one in which
drawing is faught, by a competent master, and in connection with
the Government Department at Kensington, to about thirty students,
volwitbstaudiog that the class has been formed only a few weeks,
The class owes its existence to a suggestion made at the opening of
| the ipstitute, a few months ago, b!y r. Rupert A. Kettle, the judge

of the Couuty Court of the city of Worcester, who is & Birmingham
man, but bas long resided in Wolverbampton, and is familiar with the
trade wants of the district. On the application of the committee of the
ipstitute Mr. Kettle has jost inavgurated the winter session of
lectures by a lect=r -~~~ * ‘rtand Haodicraft.” Theaddress con-
tained suggestions os wucu worth to the fashioners of British hard-
ware ¢o.. !l “howed them that the first thing to be attended to
iu the maging o1 & perfect design was to secure the maximum of
utility. They must form locks as perfect as they eould make them,
and as good in workmanship as honest labour could produce, and
then they might make them as beautiful as they could withouat
detracting from their utility. He did not see why they shouold not
make locks to be admired when attached to their doors as much for
their appearance and beauty of design as for their good work-
' manship and utility. The locks that were let into doors not
only made them weak, but were *‘ dead locks boried.” It
'was uot for him to say what particular form of execution
' should be adopted, or in what icular time this improve-
ment might be brought about, but one thiong was ecertaip,
that the staple trade of Willenlall was capable uf very greal im-
provement. Some of the most finished works of art he ever saw in
connection with the useful manufactures of this kingdom were
articles much more simple and lar less capable of improvement
thau locks. He instanced door-knockers, fire-dogs, and hand
bellows. Bome of the most beautilul specimens of art metal work
were to be found collected in the private museum of Capt Chenery,
of Badger Hall, near Wul#ﬂh::jplon. He warned them against
the foppery which had influenced so injuriously many sehools of
art throughout the kingdom. He was ailudiog to the art studeot
leaving the domain of practical art fur that of ideal art, with the
votion that an artist obtained more respect than an artisan.
Happily the artisan was fast becoming sn artist, and the artist a
manufactarer and the employer of labour to an extent which was
bringing repute upon his country, at the same time that it brought
profit to himself. In proof of this he said that Messrs. Hardman,
whose exquisite works in stained glass, in precious and other metals,

Lad now obtained a world-wid~ repute, were at one time button- |

makers in Great Charles-str. 1, Birmingham ; that in the same street

tbe father of Messrs. Osler, whose out glass was wow unrivalled

was a glass toymaker; and that Mr. Bkidmore, of Coventry, was a
watchmaker. To mention at the present day that an article was
made by any one of the above-named firms was st once to show
that it was something to which art had been so applied as to make
the article of great worth. At the close of the lecture the rector of
Willenhall thought that the workman had first to be educated in
art, and then the workman would have to educate the public; but
Mr. Kettle maintained that the public were already educated, and
all that was wanted was that the shopkeeper should be able to supply
the article thatthe public needed.

—
—

WALES AND THE ADJOINING COUNTIES,

(From our own Correspondent.)

Tar Inox Trave: Makers well Supplied with Orders: Railway Iron ;
Steel Rauls versus Iron Rails; Inquiry jor Plates: The
FPig Iron Market—Tue Tix Prate Trave: Brisk Export Demand
—CoaL Trave: Steam in f:

The Continental and Inland
Trade: Further Improvement in House Coal—Tue CoxtTiRACT ¥OR
THE ALEXANDRA (NEWPoRT) Docks—MipLasp axp Gaear WesTeny
Juscrion Rawway Bin: Proposed Compromise between the Two
Companies: Cost of the tive Schemes — Lavscu or Hew
Masesty's Smip Vestar ar Pesmsnoke Dock — New Docks vor
Canvisr—Tae Maxvractune ov Wewsn Inon : Quality and Quan-
tity—New ExcINe Sneps AT AperRoang—THE Swansea West Pien
Extessios—Tue Mertave Drarvaoe Works—EXTENSION OF THS
Marsarrero Works, LraNeLLy.

Tne ironmasters of the district continue well off for orders, and
there is a large amount ol vitality evioeed in the trade. Contracts
for railway iron are the principal ones in hand, and the capabilities
of several of the leadiog establishments are being tested to the
utmost, both as to quantity and quality. Bteel rails are beco

an important branch of the local trade, and both the Ebbw Vale
Dowluis companies have their steel rail miils already in uipunm
and steps are being taken with the view of meeting the incre
demand which is expected to arise. For durability, steel, it is said,
isas 12to 1 as mmforﬂl with iron, while the price is only twice
that of the ordipary iron rail, and henco there is a manifest advan-
tage in favour of steel. For a long time the inquiry for plates bas
not been so good as for the other descriptions of iron; but within
the past fortnight considerable orders for plates have been secured
by thelocal makers, The pig iron market remains without uhﬂfl.
and there is bardly s maker in Wales open to an engsgement for
delivery from here to Christmas.

The tin- trade is in & moderately satisfactory state, and, taking
ioto consideration the time of the year, the falling off in the require-
ments of home buyers is by no meaus so large as in previous years.
The export demand continues brisk.

Steam coal is in improved request, and the favourable winds have
enabled a large number of foreign-bound ships to leave. A full
average trade is being done with the Continent, and & Jarge quantity
is seut inland. There is a further improvement to note io house
cosl, and many of the collieries are working double turns.

The contract of Messrs. Tredwell and Co. for the construction of
the Alexandra Docks has been accepted and signed by the directors.
It is said that the terms of the contract are most favourable for the
shareholders, and that a commencement of the works will be made
almost immediately. The weatber of late bas been exceediogly
mild, aod suitable for operations. The intelligence created quite »
buoysut feeling among the tradespeople of the port, who aunticipate
& golden barvest from this local enterprise.

The Midland and Great Western Junction Bill was alluded to in
last week's Exomween. It is better known in the district as the
“ Compromise " Severn Bridge scheme; and although promoted
by an independent company, it is generally believed both the
Great Western and Midland companies will give it their support.
The pro scheme would give almost as direct a route to the
metropolitan market to both companies as they will possess by
their schemes, which were towards the close of the last
Parliament. The inhabitants of the city of Gloucester view the
undertaking with much favour, and the Gloucester Chamber of
Commerce warmly u&ouu it, because it will not interfere with the
navigation of sea-going vessels up the river Severn to ness.
Almost the cntire mineral interesis of Bouth Wales will also sccord
Lo it Lheir support, inasmuch as a saving will be effected by the pro-
ject of six unﬁ in the road toll to London, Mr. Fowler having, in
the Act for the high level bridge, obtained a clause which gave
power to charge a twelve miles' toll for crossing it, snd as the dis-
tance via Syduey is un.}? six miles more, there will be & practical
saviog of six miles. The new project will not cost one-third of
Mr. Fowler's bigh level bridge schewe; the cost of the latter is put
down at £2,000,000, whereas the “ compromise ” scheme will only
cost £650,000. The Sydney project has also tuis special advan
—thst it starts al & point withio two miles of the outcrop of
Forest of Dean coal basin, and only sixteen miles of new line will
have to be made; while by Mr. Fowler's upwards of forty miles
would bave to be constructed.,

Her Majesty's ship Vestal was successfully launched on Thurs-
day at Pembroke Dock, under the direction of Mr. Fincham, the
builder, and Mr. Warren, the foremau. The Vestal is intended as
a despatch wessel. Bhe bas a projecting prow beueath the water
line, and she would doubtless, as & ram, prove a lormidable suta-

onist. Her length between perpundiunﬁrl is 1870t ; length of

eel for tonnage, 158(t.; extreme breadth, 26(t.; breadth for ton-
nage, 851t. ; depth in hold, 19it. ; burthen in tous, 1,081 ; armament
four beavy guus ; horse-power, 800,

The trustees of the Marquis of Bule have again given the
requisile potice of their inteution to apply to Parlisment for an

exteosion of dock sccommodation at Cardiff; and alih it is
uot the ?und scheme of the last or the ing session, it will,
nevertheless, be an immense addition to the existing sccomm

T'he object of the scheme is to convert the present tidal harbour
approach into a basin, which will extend 200 yards to the south
of the present Bute East Dock, and sbout 400 yards to the north,
and will therefore be something more than 600 yards long. It is
also proposed to counstruct, to the eastward of this, on the ** Cardiff
Flats," another dock nearly 1,000 Elh‘.ll long. The present project
is looked npon much more favourably than its predecessors.

There is a general opinion extant that the Welsh ironmasters
cannot compete with Staffordshbire for quality, snd even in contracts
eotered into by South Wales works Stuflordshire iron is often
specified. This bas been, of course, & great detriment to the interests
of the district, and the subject was mooted at the annual dioner of
the South Wales Iustitute of Eugineers, when it wss stated by Mr.
Meonelaus, tho rruidanl, and other gentlemen, that as good iron had
been obtained frcm Blacoavon, Dow and other works, as it was
possible to get from Staffordshire. In Walss the rule had been
quantity not qualicy. It was the easiest thing possible to make
good iron, and all they wanted was to be paid for it. There was
1o lack of good material, nor was there any want of skill in Wales
o turn out the best iron in the country. Those remarks were
endorsed by Mr. A. Bassett, who is about 10 construct some lattice
bridges, aud anuounced that he was going to specily that they
should be made of Welsh iron, It is hoped that other engiveers
will follow the exsmple of Mr. Bassett, aud thus aid in u:flg the
name of South Wales as an iron-wauulscturing district, for the
quality ol its prodacts.

The Taff Vale Ruilway Company bave completed two
commodious sheds at A.b-ardu?:lu{- the mﬁud;lkm of & dozen
eugiues, 80 that the different colliery sidings will be closed st & much
earlier hour, and greater facilities alfurded for the transit ol cosl.

The works at the Swansea West Pier Extension are
mos! satisflactorily, and Mr. Abernethy, the epgineer-in-ch

that Lhe piling is completed to & length of S0uir.,
for a length of 5¥0It., and at a cost

s reports
and the stone work
; below tue parliamentary estimate.
F' m:_ndunl i:hnmmyhthu I';pl:l‘l“ﬂul be st ouce made for the
ormation of the new channpe the removal of the

adjuiuiog and beyond the pier u:l.zniiun. 5 =R e
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I e drainage works at Merthyr have been commenced, and the
urE:wn of openiog the old nnrwar at a spol called Pedwranback
Was per nrmefﬂ by Mr. G. T. Clark, the chairman of the Merthyr

of Health. Messrs. Dixon aud Hergul, of Liverpool, under-
Era to carry out the whole system of sewerage in two years for
£24,000; snd Mr. T. Spiitle, of Newport, has entored into arrange-
ments with Messrs, Dixon and Hergul to supply the cast iron pipes

021 6s 8d.
. ‘i::ﬂaq:!_nﬂ of the increased operations at the Marshfield Iron-

works, Llanelly, the proprietors bave been obliged to erect another
extensive forge with new steam hammers, which will afford em-
ployment to a large number of additional hands. These works were
only commenced three years ago, aud are now double their original

siza,

SCOTLAND—ITS TRADE AND OPERATIONS.

(From our own Correspondent.)

Tae Guascow Pra Irox Marker—Apvaxce of Joisers Wages—
New LirEpoat vor ANSTROTHER—NEW Inox Pier ror KMREWALL
—TriaL Trie oF ™HE KiNSALE— EXTEXSION of THE KILMARNOCK
Wairerworks—THE Apocr Aziz: T'vrkisH Wae Frioare—Ciry
ofF Grasgow JMPROVEMENTS AND NEW STREETS—LAUSNCH OF THE
Rivie Epex—Lavsen oF tae Beemvba—CoxtrACts rOoR NEW
Sreamers—Recraivixg oF LAxp 1x T Fortu— Lauxcn oF THE
Saxpa—SHIPMENTS OF Coarn FroM GueENOCK—LAUNCH OF THE A,
Lorrez—Trarric o8 Scorca BamLways,

Tue Glasgow pig iron market has changed wvery little since our
last, there was a slight rise in Eriea duriog the week, but now the
tendency is rather in favour of boyers; No. 1 G.M.B,, 57s. 9. ; No.
3, 57s.; Middlesbro® Warrants, 51s. to 51s. 3. The exports of iron
duricg the last week were as follow :—Foreign, 8,214 touns, coast-
wise, 5019 tons, total ; 13,233 tons : showing a decrease as compared
with the corresponding week of last year of 1,157 tous. The joiners
in the employment of Messrs. Ww. Denoy and Brothers, ship-
builders, Dumbarton, were last week paid at an advance on the rate
of wages at which they recently resumed work after being out on
strike. The advance was paid without previous notice, and came
on the men as an agreeable and welcome surprise.

The Admiral Fitzroy, a five new life-boat, with transportiog
carriage, &c., has just arrived in Anstruther from the National Life-
boat lnstitation. The boat is 32ft. long by 7It. broad, and rows ten
oars, double bavked. Her sell-righting qualities were fully and
satisfactorily tested a few days since in the Regent’s Caval Dock,
Limehouse. The fishermen of Anstruthér have contributed among
themselves in aid of the new life-boat house, which is at present
baing erected for the reception of the boat and carriage. A free
conveyance was given to the boat and carriage between London
and Aopstruther by the Great Northera and cootinaous railway
companies,

The Kirkwall Harbour trustees bave decided upon the ercction of
an iron pier, which will be accessible to vessels st all states of the
tide. Messrs. Laidlaw and Co., engineers and ironfounders, Glas-
gouw, have secured the contract for the sum of £10,490, they binding
themselves to have the pier completed by the beginning of October
next.

The screw steamer Kinsale, lately bailt by Messrs. Henderson,
Coulburp, and Co., shipbuilders, Renfrew, for the Clyde Shippiog
Company, Glasgow, to run between Cork, Waterford, and Glasgow,
made ber trial trip last week, when she ran the distance between
the Cloch and Cumbrae Liglts at the rate of fourteen miles and a
half per hour.

The Kilmarnock Waterworks Company intend applying to Par-
lisment this session for a mew bill authorisivg extensions aud
alterations in the present works, at an estimated cost of £5,000.

Luast week the Turkish ram, Abdul Az°'z, bade farewell to Scotch
waters. A description of this vessel, aud ber performance, has been
Eiﬂn in oue or two previous numbers of the Exgizeer. She was

uilt by Messrs. Napier and Sons for the Turkish Government, is
4,200 tons, and 900 horse-power, and left the T'ail of the Bavk at
(ireenock on the 15th inst. for Constantinople, via Plymouth, under
the command of Captain Courzer,

In the Exciveen of Oct. 20 we gave an account of extensive and
importaut works about to be commenced in Glasgow by the City of
Glasgow Union Riilv. sy Company works—which will counect both
+ides of the barbour and the various railways comicg into Glasgow,
that will facilitate the trapsit of passengers and goods, and cut away
wod alter many parts of the older portions of the city. It will be
easily scen that such an uudertaking of iteell will throw an im-
mense amouvt of work into Glasgow, and keep busy local
bricklayers, masovs, founders, &c. Dut now avother aud
more extensive scheme fs presented to the people. The Lord
Provost, magistrates, and Council of toe city of Glasgow intend to
apply to Parlisment next session for leave 10 bring in a bill for the
following objecls :—Powers and purposes : Construction of new and
widening auvd altering of existing streets, Powers to maintain aod
regunlate, and when completed to transfer, streéts to Board of Pulice
ol (ilasgow, to be maintaived as publie atreets. Powers to purchase
lauds and houses by compulsion and otberwise, and to pull down
existing houses, and to erect houses and buildings, and to effect
improven ents within variouns districts of the muu'icipulit{ of Glasgow.
Publie Parks. Power to sell and lease Jands and houses. To
Luild, maintain, let and sell, houses for the use and sccommodation
of the lsbouring classes. Power to Corporstion of Glasgow and
commissioners of trustees, or either of them, to levy rates and assess-
ments, and to borrow money and apply foods. Alteration of rates
uud assessmenis. Arrangements between Corporation and Board of
Police of Glasgow and North British, Caledonian, and City of
(rlasgow Upion Railway Companies, or one or more of them,
sod commissioners and trustees—powers to the above-named
railway companies, or one or more of them, to sabscrite
lo expense of works, and to sell, purchase, and exchange
lands, and to modify and alter their works, &c. The aforesaid
scheme, will, when carricd our, in a measure chaoge the

of the eastern portions of the city, and mitigate to s
great extent the evils of over-crowding and bad air. This
most im nt and extensive sanitary scheme has for its object the
formation of no less then thirty-four new streets, and the widening
aod improving of twelve of the existing stréets, in the heart of the
densest portion of the city, where at present disease and other evils
contipually remain. These and other works will give employment
to thousands of workmen for years to come, and whils improving
the hiealth and appearance of the city, will at the same time ﬁmrem
iLs trade.

The River Eden, an iron sbip of 550 tons, 8.%., was launched on
Baturday last, by Messrs. Hedderwick and Co., Govan, for Messrs,
Hargrove, Ferguson, and Co., Liverfool, for the South American
trade. She was built under the superinlendence of Captain Gambles,
Un the same day was launched the Bermuda, of 710 tons, by
Messre, Archibald McMillan #nd Son, Duwmbarton, for John Kerr,
Es<q., of Greenock. Lust week two now screw steamers were con-
tracted for, to run between Glasgow and Liverpool. These steamers
wre for the daily service to be commenced pext year by the Messrs.
Burns and the Messrs. Lavglands. Thbe Messra. Burns are having
their vessel built by Messrs. James and George Thomson, and the
Messrs. Lapglands bave given their order to Messrs. Tod and
McGregor, both of Glasgow. T'he vessels are to be precisely similar.

There is at present (says the Alloa Advertiser) a well-grounded
rumour afloat that Government inteuds to take advantage of the
refuse thrown out by the Kinneil Ironworks Company, and raise an
¢mbankment with it on the south side of the Forth, from near
Bo'ness westward to a point opposite Kincardine. The land to be
: ed from the gdll overflow wittl‘bu l..;bubl:l 3,000 lcrfn:,h and the
mpression current etty stroo t the beginning of the opera-
lit‘-l'llIl|:1'.1:I'.lfu-urli.ntmt..pr " - . Pe
Ono Baturday last a screw steamer, named the Sanda, for the
Clyde Shipping Company, to run between Glasgow, Cork, and

aterford, was lauoched from the buildiog-yard of Messrs.
Henderson, Coulburn, and Company, Renfrew. Her engines and

boiler are made by the builders, aud will be put on board at their
works by their uew steam craune,

The following are the shipments of coal for the past week at
Greenock :—1,203 tons, by Glenlee, for Caloutia; 700tons, by Julia,
for St. Jobn, N.B.; 690 tous, by Archibald McMillan, for Bahia ;
90 tons, by Elizabeth, for Stranraer; 75 tovs, by Unioo, for Belfast ;
and 37 tons, by Colina Jemima, for Tyree.

The A. Lofrez, a very fine iron screw steamer, was suocessfully
launched, on Tuesday, by Messrs. William Denny and Brothers,
Dambarton, for Messrs. A. Lofrez and Qo., for the Cadiz and
Havaoosh mail service. She is 2,000 tons register, and ber
epgines will be 400-horse power nominal.

A Parlismentary return just issued supplies the following facts
relating to the traffic on Scoteh railways for the year ending 3lst
December, 1864 :—The total length of line opened was 2,105 miles,
being an incresse of 91} over 1863. The total number of ngers
(inclusive of holders of season and periodical tickets) was 20,205 455,
made up as follows—First-class, 2,691,801 ; second-class, 1,598,949 ;
and third-class, 15 515,205. The total wvett increase of pas-
gongers for the year, as compared with 1563, was 638,006, which
was pearly all of third-classs passengers, the increase in that class
being 616,665, There was a decrease of 101,764 second-class, avd
an increase of 124255 first-class engers. There were 15,403
holders of season or periodical tickets, showing an increase of 2,866.
The total number of nger and goods trains run in Scotland
during 1864 was 693,129, the total number of miles tr:relle_u:‘. by
these trains baving been 15,656,426, being an increass of 3,097 378
over 1863. The total receipts for passenger traffic, including
£77,607 for mails, and £87,788 for luggage, parcels, and carriages,
&e., conveyed in passenger trains, was £1,428,690. The third-class
passengers yielded a revenue of £717,076, or more thaun dounble that
yielded by first-class passengers, which was £320,837 ; the second-
class yielding only £194,118. The total receipts from goods traffic
amounted to £2,337,619, making the total receipts on the Scotch
railways from all sources of traffic £3,766,309, or an increase of
£341,388, as compared with 1863. The total working expenditure
was £1,713,965, which, being deducted from the totsl groes receipls
given above, leaves £2,052,314 of pett receipts for all the railways
in Scotland The expenditure was 45 per cent. of the total receipts,
as compared with the proportion of 47 per cent. in 1863. The total
paid-up capital on all the railways in Scotland on the 51st December.
1864, was £36,654,896. As regards the proportions per ceot. of the
different classes of passengers, they were as follow :~—First-class,
13-32 ; second-class, 9-89; third-class, 76°79. The proportions per
cent. of receipts from engers were as lollow :—First-class,
2539 ;: second-class, 15-37 ; third-class (including parliamentary),
56'76 ; season ticket-holders, 2'48. Of the total receipts, 37-93 per
cent. was derived from passenger traffic, and 627 from goods traflic.

NOTES FROM THE NORTHERN AND EASTERN
COUNTIES.

(From our own Correspondent.)

LiverrooL: Local Railway Projects: Mersey Docks and Harbour
Board : Birkentead : Another Limited Company—STATE oF TRADE:
Leeds. South Forkshire— Norta-EasTers Distrior : The Cleveland
Iron Trade : Railway Matters : Launch of a Screw Steamer : Pro-

New Bridge over the Tyne—Rainway Exterrnise: Hull,
West Yeorkshire and Lancashire: Great Eastern, Manchester,
Sheffield, and Lincolnshire, and Great Northern.

WEe commence with Liverpool. A scheme bas been brought forward
for crossing the Mersey by a bridge at the south end of the town,
not far from the New Ferry Pier. Mr. Brunlees, C.E,, is the author
of the project. It is objected that accumulations of sand and silt, at
Plackington Bank, not far from the proposed bridge, bave, for some
time past, seriously interfered with the anchorage and general
navigation of the southern portion of the Mersey, and that the piers
and abutments of the proposed bridge would add to the inconvenicnces
already existing in connection with the free navigation of the river.
Another Liverpool scheme is a propised pneumatic railwiay between
Liverpool and Birkenhead. Referring to the construction of a proposed
underground line between the Brunswick Dock Station and Bootle,
where the line will terminate by a junction with the Lancashire and
Yorkshire Company’s new branch between Aintree and Dootle, the
Liverpool Albion says:—" There has been considerable speculation
indulged in during the past week as to whether or not the Dock Board
will oppose the projected line, some parties suggesting that in the
event of the proposed scheme being carried, it will be an effectual
barrier to any system of dock extension in an easterly direction, and
that it wnulcﬁ therefore, bave a tendency to cripple any future move-
ments of the board in that direction. DBut, in favour of the scheme
propounded by the associated companies, it is urged, and not with-
out a considerable amount of reason, that the extension of the dock
system eastward js altogether impracticable, not only on the ground
of the enormous expense which would be involved in the purchase of
property, but also in consequence of the almost insuperable objec-
tions which exist against dny attempt being made o interfere with
property eastward for dock purposes, and which is now chiefly
occupied by merchants and othérs in connexion with their calling,
and as members of the Exchange.” '

Following the example of many firms, Messrs. John and Thomas
Johnson have converted their alkali, soap, rosin, turpentine, and salt
works, at Runcorn, Weston, Widnes and Winsford, into a joint-stock
cﬂmpln%', their business having assumed dimensions almost beyond
the limits of private énterprise. Messrs. Johnson guarantee the
shareholders an average of not less than ten per cent.

Turning to the north-eastern district, we may remark that the iron
trade of the Cleyeland couuntry is still increasing. The hills of
Cleveland and North Yorkshire are not only made to supply the
whole of the extensive works in that district with ironstone, but also
include within their range not less than one hundred vlast furnaces,
with an average weekly consumption of over 70,000 tons of ironstone,
to reduce which 17,500 tone of limestone and 42,000 tons of coke are
required. With this great pressure upon the coal owners for the fuel
requisite to produce the pig iron only, i i e. aot bx ~urprising
should some of the iron manufacturers experience at times a slight
difficulty and inconvenience in obtaining the requisite quantity of
coal to keep their puddling furnaces and mills in full operation. Of
late the make of all descriptions of finished iron has been carried on
with the utmost vigour, railway bars and angle-iron beibg the most
pressed. For railway bars some of the makers have large local
orders, which they ate desirous to bhave executed, having heavy
foreign orders also to attend to. A project has been brought forward
for carrying out a proposed Tyne and Tees Coast Haiiway. The
North-Esstern Railway are preparing a strong opposition to the
pruject, and we belteve huve succeeded in checkmating its promoters
as far as the junction with the line to Leeds was concerned. ln
other respects, however, the aspects of the new underiaking are
hopeful, and in connection with the many commercial developments
to which it may give rise we may mention that a company of capi-
talists have been inspecting the blast furnaces and ironworks at
Seaham Harbour, which could be successfully resuscitated if the
proposed line were carried out. A pruposal has been brought for-
ward for the incorporation of a compary for making a railway from
Melsonby, 1n the North Ridirg of the county of Yourk, t» the
Darlington and Barnard Castle branch of the North-Eastern
Railway, with a branch therefrom in the township of Darton,
in the North Riding, and to enter into working and traflic arrange-
ments with the North-Eastern Railway Company. On Saturday
alternoon a screw steamer, about 550 tons burthen, was launched
from the yard of Messrs. Pearse, Lockwood, and Co., Stockton. As
she glided ofl the stocks, she was named by Miss Hill the James
Shaw. The vesscl, which is to be fitted up with engines of 75-horse

ower by Messrs. Foswick and Hackworth, is for the Stockton and

hames Steamship Navigation Company. A scheme for throwing a
bridge over the Tyne from Scotswood-road to Redheugh, has now
assumed a practical shape. The question was first mooted about
twelve months since, when it was thought that if a bridge were

erected to span the river at the points named the speculation would
pay a handsome dividend, and would also s?rplr a long wanted com-
munication between the western ends of the sister boroughs
Elswick is now thickly populated; houses and building space are
wanted ; and there is plenty of open ground on the !nnt:ham banks
of the 1yne, whereon about Kedheugh a vast population could soon
be accommodated. At present, people living at the west end of
Newcastle who wish to get to the corresponding part of Gateshead
have a long way to travel; but if such a bridge as is projecied were
erected, an easy and short route would at ohce be afforded. M.
Askew, who owns the land on the Gateshead bank, confemnplates
laying out a large tract for building sites, stretching from Saliweli-
lane to the river, and from Parrot-lane to nearly the High Level
Bridge ; snd parallel with the course of the river a new street has
been mapped out. Then, again, a new road, nearly level, will run
from S:ftwell-lme to the river, over the bridge, and to the end of
Ord-street or the western front of Newcastle Cattle Market. As the
Water Company are now seeking powers to carry their mains over
the river from the western part of Newcastle, the new hnd%n scheme,
it is confidently expected, will meet with the approval of that :
and the plans provide for girders or supports thruuﬁh or ul:-on w

the waterpipes may be laid.  In both plans the bridge will be wide
enough to admit of a large traffic, and the footpaths will be railed off
from the carriage road. hen the bridge is opened and the direct
railway route up the Team Valley completed, there is no doubt that
the whole of the northern part of the Team Valley will become one
vast centre of industry, by the erection of foundries, factories, work-
shops, and yards. )

In referring above to the Cleveland iron trade, we should hav
noticed that the position of the blast furnaces is as follows:—In
blast, 84 ; out of blast, 19 ; building, 13. (

An important new railway project has been launched in Yorkshire.
The proposed line is entitled the Hull, West Yorkshire, and Lanca-
shire Hailway, and consists of a main line and four branches.

The new Lincoln and Honington Railway, which will shorten the
route from Lincoln to London very considerably when completed,
is now being carried out by Messrs. Kirk and Parry, the contractors,
at various points,

Great complaints have been made of late as to the “ chaostic”
state of the trains on the Manchester, Sheflield, ard Lincolnshire
Railway, in the immediate neighbourhood of Manchester. Measures
have been adopted for removing these grievances, as between Gorton
and Ardwick. The line between Ardwick Junction and London Road
belongs to the London and North-Western Company, and, therefore,
the Manchester, Sheffield, and L incolnshire Company, having no
control, can bave no responsibility for delays occurring there. The
London and North-Western have, however, constracted a new double
line for this distance, which, although apparently completed, is not
opened. We understand that this line is to be assigned to the Shef-
tield Compan-y
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Liverroon Patext Law Rerorm Association.—The (irst meeting
of the Liverpool Patent Law Reform Association was held ou
Tuesday evening, at the Free Public Library, William Brown-street,
for the purpose of hearing an address on patent law from Thomas
Webster, Esq.,, Q CU. The atténdance was rather thin. The clair
was taken by Lient-Col. Clay, President of the Association. The
Chairman, on opening the proceedings, said the society had been
formed in Liverpool to consider the present defects in the pateut
laws, and to assist similar associations in other lowns, moré es«
pecially the one in Manchester, iu pressing the necessity of patent
law reform upon the proper authorities. Ie read letters exprefsivd
of regret at their ipability to attend from Dr. Fairbairn, of Man-
chester; Mr. Jobn Ramsbotiom, of Crewe ; and Mr. H. Bessemer,
of Loerdon. Dr. Fairbairn sistes io his letter, as chairmau of the
asscciation in Manchester, that that body would be glad to act in
concert with the Liverpool Association in endeavouring to obiait
those reforms of the patent laws which were essential E:rr the iu-
terests of the public and the protection of the hopest inventors.
He thought it might be desirable that the two associations should
co operate together, and it was his iotention to cousult with the
committes of the association over which he presided as to the ex.
pedieney of holding a meeting of the direstors of both associations
to concert measures for the purpose of giving effect to the sugges-
tious and opivions of both. Mr. Webster then proceeded with his
address. He discussed the geueral pr noiples of the patent law, ad=-
vocating the right of inventors to » property in the creations of
their own brains, and quoting in sapport of his views extracts from
the works of Jeremy Bentham, Johu Stuart Mill, and Adam Bmith.
He contended that the right of an inventor to the beueficial use of
his own invention was equal to that of an author to the copyright of
his work, or of any other r of property, and pointed out
that a great stimulus to inventions wonld be taken away if meén
were deprived of the reward which they would maturally expect
for their labours, if the common use of the invention were allowed
toall. The patent law was the only fulerum by which the inventor
could compete with the capitalist, for if he were not proteoted by that
law, the capitalist could compete with him in his own invention and
displace bim. The reforms which he suggested in the present state
of the patent law were—first, some preliminary examination, to serve
as a check on the indiscriminate issue of patents. An inventor, on
applying for a patent, should be supplisd with informatiof
regarding the cccumulated experience on the subject, so
that he might be warned as to what had been done belore;
II, alter receiving [full information on the sabject, hw
persisted in demanding a patent, let him have it and
tske the consequence, but let the wairniog given Ba res
corded. The next reform was with regard to tue liti ‘of
patents. The litigation at preseut was of such a charaoter that if

& person with limited means was vpposed to s person whose means

were uolimited, the case was almust hopeless. Sabmitting quess
tions of this kind to a jury

: 'y of twelve uninstructed wen and & judge
more ignorant on the subject than any of them, was one of the moss

paramount objections to tue whole system. What was recommended
by the Parliamentary Commission on that point was that trials of
patents, exccpt in particular instances, where matters of pure fact
were in dispure, should be disposed of by & judge and two skilled
assessors, to be chosen by the Court if the parties themselves did
not agree with regard to them. A third objection to the patent laws
was, that patents were obstructive; that was that a porson might
have a patent in & particalar line, who did not care to practise it
himself, and would not grant licences. He (Mr. Webster) did not
believe that such an objection existed in fact; he thought it was &
mere Ltheoretical objection, which might exist in fact; but assn

that such a case did exist, the person might be compelled to grauk
licenses on fair terms. He might be dealt with like the owner of
an estate, whose land was required for the public benefit, but who
could not be ioduced voluntarily to come to fair terms for its dis=
posal, aud who was therefore compelled to part with it at a fair
valuation. Some discussion followed the address, and the proceed=
ings terminated with a vote of thanks to Mr. Webster,
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