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THE ANTHRACITE COAL-FIELDS OF
PENNSYLVANIA,

is universally admitted that upon the
quantity of coal found in a country
epends mainly the facility with which it can
produce iron. It is to the possession of large
and acoessible coal-flelds, and their olose
association with the iron ores, that England
owes her pre-eminence in this branch of manu-
facture. In Great Britain we have about
8,139 s?nare miles of bituminous coal and
3,720 of anthracite, equal to one-tenth the
whole area of these islands. France
but 1,719 square miles, or the 1-118t

088esses
of the

area. In Spain there are 3,408 miles, or the
1-52nd ; in Belgium 518 square miles, or the
1-22nd. In America, however, the greatest

coal deposits ocour, British America having
18,000 square miles, or 2-9ths of its whole
area; the United States 133,132 square miles
of bituminous coal, or 1-17th of the area, and
Pennsylvania 15,437 miles of anthracite, or
1-3rd of the whole area. ~The usefulness of
anthracite coal in smelting operations was
proved on the introduction of the hot blast,
and it is now ooming largely into use both in
this country and America, where, as the above
figures indicate, there is an immense deposit.

e first attempt at the reduction of iron ores
by anthracite was made by Mr. Crane, of
South Wales, who was successfully followed
by Mr. Budd, of the Ystalyfera Works, To
these gentlemen we are indebted for having
surmounted the obstacles which at one time
forbade the employment of this fuel in smelt-
ing iron. But it is not with the getting or the
using of this material that we now have to
deal ; our purpose is to notice the areas of the
important anthracite coal-fields of Pennsyl-
vania which are being worked at the present
time, and togivesomeaccount of the yieldand
consumption of their products. These coal-fields
are divided into three general distriots, the first
southern or Schuylkill coal-field ; the second
or middle coal-field ; and the third northern,
Wyoming and Lackawanna coal-field. The
first southern field is again districted out
into six divisions; the first is east of Tamaqua,
and is for the most part covered by the lands
of the Lehigh Coal and Navigation Company,
who have three mines of considerable extent,
The area of this distriot is somewhere about
16 square miles, The second division is Ta-
maqua to Pottsville, which covers 36 equare
miles ; the third division is Pottsville, west to
fork of Basin, which has an area of 55 square
miles. The fourth is North Fork, Lyken's
Valley Prong, equal to 16 square miles; the
fith, S8outh Fork, Dauphin Prong, equal to 15
square miles ; and the sixth, North Mine Hill
mnﬁ, equal to 8 square miles. The first, or
8outhern Field, therefore, presents an area of
148 square miles, or 93,440 acres. The second
or middle coal-field consists of three subdivi-
sions—the Shamokin district, extending over
50 square miles; the Mahanoy, equal to 41
square miles ; and the Beaver Meadow, Hazel-
ton, Big and Little Black Creek Bastns, giving
an extent of 35 square miles. The total of
the second field is, therefore, 126 square miles,
or 80,640 acres. The third northern, Wyo-
ming and Lackawanna coal-field, presents an
area of 198 square miles, or 126,720 acres.
The grand total area of the anthracite coal-
fields of Pennsylvania at present in operation
is, therefore, 470 square miles, or 300,800
acres. This, it will be observed, forms a very
small proportion of the whole extent of the
deposit, which geologists set down at 15,437
miles, so that there is an apparently inex-
haustible field for future supply.

During the past forty years the coal trade
of this district has made rapid progress; in
1820 the amount mined was 385 tons, During

the ten sucoeeding there were 359,191
tons mined; from 1830 to 1840, there were
4,819,751 tons mined ; in the ten years to
1850 there were 19,513,009 tons, and to the
end of 1860, 59,164,808 tons mined—the
total amount wronght in forty years being
83,856,709 tons ; and this yield was made up
of 48,833,801 tons from the first coal-field ;
12,933,318 tons from the second, and
22,069,640 tons from the third. These pro-
duots have of course to find their way into
the market, and it is interesting to trace the
course of the mineral, through various main
channels, to the points of final distribution.
There are seven avenues by which the dpro-
duots of the first coal-field proceeded to
market from 1820 to 1860, The Lehigh
Canal bore away 7,608,042 tons; by the
Philadelphia and Reading Railroad, 33,797,336
tons were sent; 16,718,094 tons proceeded by
the Schuylkill Canal; 1,096,061 tons were
carried on the Union Canal ; Lykens's Valley
Railroad took 987,493 tons; the Dauphin
and Susquehanna Railroad 146,100 tons, and
the Lehigh Valley Railroad 380 tons. This
gives a total of 50,353,606 tons carried, just
1,499,705 tons in exoess of the stated yield of
the district, but on deducting this latter
uantity—which is taken from Ashland in
the second coal-field—the remainder ﬁzes
48,853,801 tons, or the total delivery from
the first coal-field. The carriers from the
second or middle coal-field are six in number.
The Lehigh Canal has taken 8,235,636 tons ;
the Lehigh Valley Railroad, 1,685,717 tons ;
the Reading Railroad and Schuylkill Canal
from Ashland, &o. (above referred to),
1,499,705 tons; the Shamokin Railroad,
1,023,318 tons; the Treverton Railroad,

456,288 tons ; and the M‘Cauley’s Mount|J

Railroad, 32,654 tons, giviag a total tonnage
of 12,933,318 tons from the second coal-field.
The third or northern coal-field possesses five
sources of distribution. By the Delaware
and Hudson Canal 8,702,978 tons were
transported ; the Pennsylvania Coal Com-

any’s Railroad moved 4.835,469 tons; the
glorth Branch Canal, 5,282,165 tons; the
Delaware, Lackawanna,and Western Raiitoad,
2,764,437 tons; and the Lehigh and Susque-
hanna Railroad, 484,591 tons. These givea
total of 22,069,640 tons, the stated yield of
the third coal-field. We may obserye with
regard to the population of the United States
and the consumption of anthracite coal that
in 1820 the former numbered 9,638,131,
whilst the consumption was only 365 tons.
In ten years the population had increased by
3,227,889, and during that time the increase in
theconsumption was 358,826 tons. In ten years
more the population had further increased by
4,203,433 persons, and the consumption of coal
by 4,460,360 tons. Another decade gave
6,122,422 as the increase in the Jopulation,
and 14,693,258 tons as that in ¢oal consump-
tion, and between 1850 and 1860 the population
was augmented by 8,450,101, whilst the in-
crease in the coal consumption was 39,651,799
tons, For the twenty years ending 1840 the
consumption of anthracite was therefore
5,178,942 tons, and for the twenty years end-
ing 1860 it was 78,677,817 tons, showing an
increase on the produotion of this class of coal
alone of 73,498,875 tons. Looking at home
we find that the annual yield of the whole
of the British coal mines has only been
trebled during the last twenty years, and has
not increased more than tenfold since the early
part of the present century. The %nnntity of
coal raised inthe United Kingdom had, at the
end of 1861, reached a total of 86,000,000 tons,
and in the eight preceding years the average
annual increase was founff to amount to 23
millions of tons. If we should ever be so un-
fortunate as to exhaust our own supplg of coal
before we have provided an efficient substitute,
we still have America with her vast stores to
look to for light and heat, In addition to the
anthracite coal-fields of Pennsylvania, British
America and the United States together show
an l‘iu'ea of 151,132 square miles of bituminous
ooal.

EXPERIMENTS IN GLASS MAKING.

OR many months past M. Pelouze has
been making a series of experiments on

the manufacture of glass, and the results
have been regularly published in Comptes
Rendus. He has in the course of the present
year made known the action of metalloids
and sulphates on the glass of commerce, also
the colouration of ih.ss by selenium and by
bichromate of potash. His experiments were,
for the most part, performed in Siemens’s fur~
naces, which are used for the manufacture of
lass at Saint Gobain, These furnaces he
ound well suited for his purpose, because of
the lengthy generators in which the com-
bustible gases are produced, so that the otuci-
bles are not liable to become filled with dust
and cinders of all descriptions, and particu-
larly fragments of l&yrites which are thrown
off from the coal. The crucibles he used were
made of a very refractory white fireclay, of
such a composition that for all practical pur-
poses it might be considered of the same
nature as the materials contained in the
glass. The best clays in effect contain nothing
ut silica and alumina, and if the latter does
not enter directly into the composition of
glass, it can be introduced without sensibly
altering its general properties. However, to
avoid every source of error and not to run
the risk of the clays containing fragments of
pyrites, he often used a platinum crucible,
protected outside by fireclay. By the side
of the experimental crucibles he always placed -
others containing the ordinary constituents of
glai.sa, so as to obtain directly comparable re-
sults.

CARBON IN Grass.—To obtain glass of a
ellow colour by means of carbon, the follow-
ing proportions were used :—

Whitesand. . « « . 250 parts
Carbonate of lime. . . 60 ,,
Carbonate of soda . . . 100 ,,
‘Wood charcoal. . . . 2

After several hours in the furnace, the
composition was melted, and the orucible
taken out and allowed to cool. It contained
a homogeneous mass of glass, of a deep yel-
low colour. To obtain a glass more refractory
and less sensitive to atmospheric influences
it was necessary to increase the proportion of
silica from 250 parts to 290 parts. It is gene-
rally admitted that the colouration by carbon
is due to the minute quantity of this sub-
stance existing in the glass in a state of fine
division.

THE EFFECT OF SULPHUR ON Grass.—The
proportions are the same as those given above,
sulphur being substituted for carbon. The
yellow colour also is so like that given by
carbon that it is impossible to distinguish one
from the other, if asufficient proportion of sul-
phur be used. Because of its volatility, it is
necessary to add six parts of sulphur to obtain
the same effect a3 given by two parts of oarhon.
Many glass makers think that glass coloured
by sulphur resists high temperatures and the
action of the air much better than glass
coloured by carbon. M. Pelouze could not,
however, see the slightest difference between
them. He kept the two glasses in fu-ion for
forty-eight hours without producing any varia-
tion in their appearance.

SiLiciuM AND BoroN 1IN Grass,.—The fol-
lowing proportions were mixed and fused : —

Whitesand . . . 250,00 grammes

Carbonate of soda . 100,00 ,,
Carbonate of lime . 650,00 ,,
Bilicium. . . . . 2,60 ,,

At the end of several hours the mixture was
fused into glass of a yellow colour, which it
was impossible to distinguish from the two
preceding samples. Two grains of boron were
next substituted for the silicium. Rapid
fusion and incorporation were the result, the
glass produced g:ing of a beautiful yellow
colour. The boron and silicium used were
pure and crystallised.

PHOSPHORUS IN (LASS.—Amorphous and
pulverulent phosphorus, even when added in
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large proportion to the above composition,
did not give any colour to the vitritied mass.
All the efforts of M. Pelouze to obtain a

sitive result were failures, without doubt
g:cause the phosphorus was volatilised com-
pletely by the heat. Five or six grammes of
phosphate of lime were, however, added to the
composition, and the result was that the
phosphorus ceased to esoape, and again was a
yellow glass produced.

AromiNioM Grass.—The presence of even
the smallest proportion of aluminium in the
composition rendered the fusion and incor-
poration of the materials very difficult. How-
ever, after much time and trouble, a clear
yellow homogeneous glass was given, very free
from air bubbles. Thus the simple bodies
which give a yellow colour with the white
glasses of commerce are carbon, sulphur,
silicium, boron, phosphorus, and the metal
aluminium. It was found impossible to ob-
tain a coloured glass with arsenic and zine.
It might be supposed that this constant yel-
low colour was caused in every case by sili-
cium, which was necessarily present in all
the above trials, but the following experi-
ments prove that such is not the case.

AcrtioN oF HYDROGEN oN Grass.—Hydro-
gen, rigidly purified, always colours glass
yellow at a red heat. If hydrogen gas be
passed through a porcelain tube containing a
platinum capsule filled with fragments of
white glass, and the whole is raised to a
temperature which need not be very high, the

lass will turn yellow. The colour is less
eautiful and deep than with carbon and the
other substances already mentioned ; never-
theless it is very decided. It is rather strange
that this action of hydrogen upon glass has
never been noticed in the common experiments
of the laboratory. In this experiment the
reduotion of silictum by hydrogen appears to
be impossible, however great the heat ap-
plied. For several years M. Pelouze knew
that sulphates were present in considerable
quantities in all the glasses of commerce, and
it at once appeared probable that the forma-
tion of a sulphide gave the yellow colour in
question. Hydrogen was accordingly passed
at a red heat over glass containing a very
large proportion of sulphate of soda, a very
deep yellow colour was at once produced, and
the odour and taste of an alkaline sulphide
were clearly perceptible.

As the most experienced chemists who had
hitherto analysed glass had not noticed the
presence of sulphur, M. Pelouze was careful
in his experiments to avoid all possible sources
of error.  So many chemical reactions take
place, and pharmaceutical preparations are
made in contact with ﬁlacs, that its composi-
tion, especially in analytical chemistry, is a
matterofinterest. The glassesin which without
any doubt M. Pelouze found sulphur in the
state of sulphate, were plate glass, window
glass, drinking glasses, bottle glass, and a
sample of aucient glass found at Pompeii in
1863. Plate glass gave diverse quantities of
sulphate of soda, varying from 1 to 3 per
cent. The operation of melting and cooling
this glass lasts in general from eighteen to
twenty-four hours. The glass of Pompeii
contained 2 per cent. of sulphate of barytes.
A fragment of Bohemian glass gave 22 per
cent. of sulphate of potash. Window glass,
bottle glass, and drinking glasses contain sul-
phate of soda, in quantities varying from 1 to
3:5 per cent. The carbonate of soda used in
the manufacture of glass always contains a
small proportion of sulphate, the pure carbo-
nate being difficult to obtain. A glass con-
taining no sulphates is not to be found in
commerce, although there is no doubt that
such a glass is more homogeneous and less
changeable than any at presect known. It
would be found of value, especially for optical
purposes. The sulphate of soda is without
doubt in a state of liberty in the glass, and
exists there as a kind of 1mpurity, and cannot
be dislodged even by the prolonged action of
intense heat. This is the case not only in an
industrial, but in a chemical point of view,

for after exposure to an intense heat in a.
platinum crucible, the sulphate of soda cannot
be wholly expelled. Ten years ago M. Pelonze
made it Enown that when glass was reduced
to a fine powder by long trituration, it beeame
very changeable, and when afterwards exposed
for some time to the air, it would effervesce
like chalk, on the addition of an acid. He
also discovered that the same glass crushed
for twenty-four hours on a plate of agate
would at once give up all its sulphate of soda
to water.

To return to the colouration of glass b
ocarbon, silicium, and the other metalloids. 1f
this colouration were always caused by the
reduction of the sulphate of soda in the
glasses, it should not be shown in pure glass,
free from all traces of that salt. e accord-
ingly employed asa flux carbonate of soda
freed from all traces of sulphate by repeated
crystallisations.  The following composition
was then melted in a platinum crucible in a
gas furnace, to avoid any trace of alkaline sul-
phate :—

. White sand . . . . .
Pure carbonate of soda, dried
Pure carbonate of lime . &0 ,,
Charcoal . . . . . . ”

The glass obtained from this composition
was perfectly white. The same result followed
in substituting boron, silicium, and hydrogen
for the charcoal. These substances did
not colour the fure glass, but, on adding
to the mixture only *25 per cent. of sulphate, a
slightly yellow colour is at once obtained.
With *5 per cent., the tint is more deeided, and
with 2 or 3 per cent. it is deeper still ; in fact,
it is proportionate to the quantity of sul-
phate of soda thrown into the composition in-
tended to melt into glass. For the same reason
it is possible to determine approximately the
quantity of sulphate of soda in any glass of
commerce, by the noting the degree of coloura-
tion given after it is “heated in contact with
carbon. Pure glass is coloured yellow with
sulphur alone, or by an alkalineor earthy sul-
phate. Instead, then, of making the yellow
glass of commerce by the aid of carbon, that
colour can be obtained direct by the use of
sulphate of lime, but it must not be forgotten
that the sulphate already contained in the car-
bonate takes up a small proportion of sul-

hur. It is, then, after this sulphate has been

ecomposed that the excess of sulphur colours
the glass. In proof of this, let the following
proportions be melted :—

‘White sand . . 250 grammes

Carbonate ofsoda . 100 ’”

Carbonate of lime . 50 ’

Sulphate of lime . 20or 10 per cent.
This will give a deep yellow glass. Substi-
tute 10 grammes of sulphate of lin‘{e, or
2:5 per cent., a much olearer and lighter
yellow glass will be obtained, from which it
will be et once perceptible that a notable pro-
portion of sulphate of lime has been decom-
posed by the sulphate of soda contained in the
impure carbonate. To the same proportions

250 grammes
100 ,,

of other materials as above, add next 5
grammes of sulphate of lime or 1:25 per cent. ;
the resulting glass has no colour. ith 55
grammes also no colour is given. With 6

grammes a feeble yellow colour is obtained,
resembling that of the crystals of native
sulphur. The extreme point of decolouration
corresponds to 5'5 grammes, that being the
total weight which disappears by oxidation.
By ntteuging to these facts the depth of colour
iven to any glass is always under control.
?t follows from these experiments that all the
glasses of commerce contain sulphates; that
glass made with fluxes fres from sulphates is
not coloured by carbon or the metalloids ; that
sulphur and the alkaline and earthy sulphates
directly colour pure glass and the glasses of
commerce ; and that the colour given to glass
by the metalloids is in consequence solely of
their reducing power.
SELENIUM GLAsS. —Among the later re-
searches of M. Pelouze, he has discovered that

selenium added to glass has the same effect

upon it as anl%m:, which it so strongly re-
sembles in its chemical proFerties. iam
glass, however, has a redder tinge, in fact,
a beautiful o e colour, when:gfiedtn the

glass in_proportions ing from 1to3
cent. Tﬁe ordinary seieninm of oommeg:

gave the same results.

NOTICES OF BOOKS.
NE of the most useful works we have seen
for some time—speaking in a broad and
eneral sense—is the report of the United
tates Patent Office,* which hasrecently been
transmitted to us through the co of the
American Government. The compilation of
such a work does no discredit to the depart-
ment from which it emanates ; on the contrary,
the 752 pages of text in the first volume, and
the 446 pages of illustrations in the second,
convey a mass of mixed information relating
to improvements in the arts and manufactures
with singular clearness and exactitude. From
time to time our own columns indicate the
progress of scientific invention in America, but
here in a very portable form is gathered up a
whole year’s proceedings in this direction, pre-
senting every facility for immediate reference
from text to plates. True, the report is only
that for the year 1862—not for the past year,
as a contemporary erroneously has it—but it is
none the less valuable for that as a text book
of American invention. The system is one
which might with propriety be adopted in the
same department at home, although we must
admit that Mr. Bennet Woodcroft's admirable
abridgements are beginniug to supply a long-
felt deficiency in this respect. The first
volume of the American Commissioners’ report
contains an alphabetical index of the inven-
tions or discoveries, with the name of each
patentee and the number of each patent.
Following this we have a list of patents
which have expired during the year ; a list of
patents and designs re-issued ; and then come
the patents completed, to which the illustrations
refer. The substance of the invention and
claim is given in a few lines, the drawing
being referred to by number. From the Com-
missioners’ letter which accompanies the re-
port we find there were 5,038 applications for
patents during the year, 3,521 being the num-
ber granted. Of this latter number only 39
were granted to British subjects; 33 to sub-
jects of the French empire, and 11 to subjects
of other foreign governments. Glancing at the
cash transactions we find the receipts to be
about £42,000, and the payments about
£37,000, which approximates somewhat to
our own Patent Office returns. The balance in
the American patent treasury, however, falls
short of that in ours, inasmuch as they have
only about £7,000, whilst we can boast of
some £80,000. But what is this against the
set-off America can show ¢ She has a magni-
ficent pile of buildings with every possible
convenience both for the executive of the de-
partment and the public, whilst we grope and
grovel amid dust and darkness in a gloomy
passage dignified by the name of a library!
There are certainly one or two corners besides,
where daylight appears, but officials and public
constantly jog and jostle each otherin striv-
ing for the little here obtainable. But the
whole thing is a shame and a reproach to the
administrative. How long it is to continue so
none can say, when it is remembered that the
vaunted House of Commons proceedings re-
sulted in absolutely nothing. 'We cannot con-
clude this notice without referring to the cir-
cumstance that Messrs. Stevens—through
whose agency the United States Government
forwarded the report under notice—are
authorised to receive publications relating to
the operations of the patent system, and to the
progress of arts and manufactures. These are
forwarded to the Patent Office and other public
institutions in America at the beginning of

*  Report of the Commissi~ners of Pateuts for the vear
1862—Arts and Manufactures.” Washington: Government
Printing Office, 1864. London agents: Stevens Brothers,
Henrietta-street, Covent Garden,
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every month, in exchange for their publica-
tions

Twelve years ago the Clearing House Com-
mittee of ky:ilway Managers reported upon the
pecessity of adopting means of communication
between ngers and guards in railway
traips. They have recently gone through a
similar form of proceeding upon the same
mbject. Many points of difference, however,
are to be found ; for instance, in the former
report the bell-and-rope system was pronounced
to be adequate to the requirements of a good
signal, but in the report recently published
this is not even referred to. The first report
—issued in 1853—states that the committee
me n0 mechauical difficulty in the way of
passenger communication, whilst the last,
which has appeared during the present year,
implies a doubt whether any really efficient
sppliance has been, or is likely to be, dis-
covered. Of course twelve ycars shows a

t stride in the development of mechanical
and physical science, and although mechanism,
from the peculiar nature of its application in
this instance, has practically failed, there is no
reason why we should not differ from the com-
mittee and affirm that there are other agencies
by which the end may be, and is, effected,
Captain Tyler had already stated this in his
report, upon which, by the way, some por-
tions of the Clearing House Committee’s re-
port was founded. He referred to and
described the electrical apparatus of Mr,
Preece, which was then and is now in use in
traing on the South-Western Railway. In
the pamphlet under notice* Mr. A. E. Brae—
another inventor in this direction—however
takes objection to Mr. Preece’s system of

coupling, and to the method of carrying the | p

conductor beneath the carriages. First, he
couceives that the electric couplings, in addi-
tion to the carriage couplings, must embarrass
the porters ; and, secondly, he states that the
electric couplings by being placed so low
down are not 8o well under supervision. That
these objections do not practically apply is
evident from the continued successful working
of the system, and will be apparent to any-
one who inspects the arrangement. 'We have
said Mr. Brae is an inventor; hence the
acumen he displays with regard to inventions
of asimilar character to his own. He does
not, of course, leave the disease without at-
tempting & cure, but proposes his own scheme
asa remedy for the defects and shortcomings
of all those which have preceded, or are likely
to follow it. His conductor is composed of
flexible metallic pendants terminated with
iron tags or pins with corresponding sockets
io the adjoining carriage, having quicksilver
al the bottom to receive them. Mercurial
junctions are thus formed, which are also
used for break-joints to give the signal. The
alarum consists of a steam whistle opened by
the fall of & heavy armature through several
inches, when released from the sustaining at-
traction of a powerful electro-magnet upon
the circuit being broken at any of the break-
Joints, This arrangement of joint he has im-
proved on by substituting for the iron pin a
light plug covered with india-rubber, so as to
fill and yet slide easily within the socket, the
conductor being passed through the plug and
protruding into the quicksilver. However well
the conducting arrangements may be found to
work out in practice, we cannot predict much
success for the steam whistle alarum, which Mr,
Brae prefers to any other signal. He argues
that it is audible ail over the train, and attracts
the attention of guard and driver at the same
moment. The driver receives directions from
the guard by flag and gesture by day, and by

p at night, or, at any time, by a repetition
of the whistle signal. The fallacy of the whole
amangement, however, is so palpable as
tearcely to require pointing out. How can
the guard know whether passenger or driver
has sounded the whistle? How is the driver

* “ Rleotrical Communication in Railway Trains: th®
¢ass which bave hitherto prevented its successful ap*
pliation” By Awpazw EpMuxp Baas. London:
Effingham Wileon, Royal Exchange, 1865,

to watch for the conventional signals of the
Tuud without exposing the train to danger$
t reverses, too, the relative positions of guard
and driver, tf]e former becoming to some
extent subject to the latter. There are, be-
sides, many points we cannot stay to discuss,
but this we will observe, that Mr. Brae’s
Eamphlet affords much information as to what
as been attempted with regard to electrical
communication. In his concluding remarks
the author observes that his strictures are
not made in an invidious spirit or with any
view to disparage Mr. Preece's invention
(we should not have known this had it not
been pointed out), but that they were evoked
by the prominence given to the apparatus in
Captain Tyler’s report. As it is, then, we are
left the only alternative of ascribing Mr.,
Brae’s strictures to his chagrin at not finding
equal prominence given to his own invention.
This it might, and doubtless would have
had, if it had been found to possess equal
merit.

Most engineers are acquainted with the
method of setting out curves with the theo-
dolite according to Rankine’s system, which is
generally preferred as being the most simple
and accurate. By Mr. A. Beazeley’s new
arfangement these tables* are further simpli-
fied and improved, much time being saved in
the field by their use. In the system itself of
course there isno novelty, butinMr. Beazeley's
special method of applying it there certainly
is. The tables are printed on a pack of 48
cards, each measuring 3in. by 1iin., the pack
being carried in a suitable case. Those who
are accustomed to field work will at once
appreociate the convenience of being able to
lace the required card on the theodolite,
whilst both hands are at liberty for adjusting
the instrument and signalling. This plan also
allows the figures to be constantly under the
inspection of the operator, and possesses the
further recommendation of extreme facility of
reference in use.

Quitting land, we will now take a look
at marine matters; and the first thing arrest-
ing our attention is a second instalment of Mr.
‘¢ Bourne’s Treatise on the Screw Propeller.”+
‘We find our author where we left him—con-
tinuing his interesting historical account of the
screw.  Hero we trace step by step its de-
velopment from Shorter’s screw propeller in
1803, to that of Bennet Woodcroft, of Man-
chester, in 1832, Shorter gave motion to his
screw by a spar, which proceeded from the
stern of the vessel obliquely downwards, until
its end dipped into the water. The screw was
fixed on the end of the spar, and was pre-
vented from dipping too deep by a buoy at-
tached to it. The spar was revolved by a
horizontal shaft, through a universal joint.

The ¢ Doncuster” transport was fitted with | Th

this apparatus in 1802, and with eight men at
the capstan, the vessel, though deeply laden,
was propelled at the rate of one mile and a half
an hour—a result which was considered satis-
tactory. Mr. Napier made asuccessful experi~
ment on the Thames with a screw, the shaft
passing through the stern of the boat below
water line, as in modern vessels. This was
at an early period in the history of steam navi-
gation; but as Mr. Napier found his ideas
anticipated by Mr. Shorter, he did not proceed
further in the matter. Millington in 1816
slightly improved upon Shorter's plan, and
about this time the Archimedian screw was
aprlied as a submerged propeller. In the first
volume of the MECHANICS' MAGAZINE, pub-
lished in 1823, will be found an account of a
spiral water-mill, invented some years pre-
viously by John Norton. In our second
volume a correspondent, over the signature of
“X. Y.,” asserts that he had made a spiral
water-wheel similar to Norton’s twenty
years previously. At page 33 of the same

(# ¢ Tables of Tangential Angles and Multiples for Setting
out Curves, from 5 to 200 radius.”” By ALxza¥per Braze-
Ly, M, Inst, OE., London: Lockwood aad Co., 1886,

t ‘ A Treatise on the Screw Propeller, Screw Vessels
and Sorew Engi as adapted for P of Peace an
War.”” By Josx Bourns, O.E. New Edition. London:
Longmans, Paternoster-row, October, 1865,

volume, ¢J. Y.” recommends an upright
spiral working in a tube as a motor for water-
mills, and suggests that wheeis on this prin-
ciple should be applied to vessels in lieu of
paddlewheels. Two years later Jacob Perkins
invented a screw, which consisted of two pairs
of blades working in opposite directions, and
with which very satisfactory results were ob-
tained. Colonel Maceroni, in 1827, submitted
a screw propeller to the Duke of Clarence,
who ordered an Admiralty trial. The velo-
city of the screw, however, alarmed the
authorities, who accordingly rejected the
plan. At page 226 of the thirty-first volume
of the MECHANICS' MAGAZINE some corre-
spondence on this matter will be found. Mr.
Bennet Woodcroft's invention, before alluded
to, consisted of a revolving spiral paddle fitted
longitudinally under the vessel near the stern.
This brings us to 1832, and to the close of the
second part of Mr. Bourne's treatise, which, be-
sides woodcuts, has for its illustrations some
finely-executed drawings, giving a cross sec-
tion of the ¢‘Great Eastern,” showing her
paddle engines and wheels; a perspective
view of the same engines; and an elevation
of the engines of the ¢ Shearwater” gun-
boat.

As experience goes on increasing and know-
ledge accumulating, so will the laws which
govern the action of the more complex details of
steam engines become more easy of exposition.
And no small amount of credit is due to those
who, having gained experience on any special
point, will place it at the disposal of others.
In the little work before us* Mr. Burgh pro-
poses to present to the public his experience
with respect to the slide valve, Having de-
duced all his remarks from practical demon-
strations, and having rejected all assumptions,
we are relieved from the fear of a mere theo-
retical descant. The author has carefully
digested the rules relating to the equilibrium
slide valves, and the treatise will be found most
useful in directing the student to a comprehen-
sion of the use and action of the slide valve,
which is the object aimed at by the author.
The first chapter proposes to discuss the
“ antecedents of the slide valve and steam
ports in the cylinder,” although we fail to dis-
cover where, in the chapter, the said ‘‘ante-
cedents” are alluded to. It refers chiefly to
the mode of setting out the steamports, which
our author observes has ¢ often been a
mystery to the many and thus known only to
the few.” It gives the true proportion of the .
ports in the cylinder, and explains the action
of the slide valve on the same ; rules are also
given for the areas of the cylinder and the
ports. On arriving at the second chapter we
are struck by the similarity it presents to
something we have seen and read elsewhere.
ese impressions become stronger as we
glance at the three succeeding chapters, and a
lurking suspicion arises that they must be re-
productions. This suspicion is confirmed on
turning to the pages of the Engineer for June,
July, and August last, where we find chapters
2, 3,and 4 of Mr. Burgh’s book appearing as
letters to the editor of that paper, and chapter
5 as an article under the head of ¢ improve-
ments in the slide valves of the marine engine,”
and over Mr. Burgh’s name. A comparison
of the engravings shows that fourteen out of the
fifteen wiich illustrate these chapters are pro-
duced from the same blocks that were used in
the Engineer. When Mr. Colburn a few
months since reproduced in a treatise on gas-
works some articles written by him in that
paper, he specially referred to the circum-
stance. It appears to us that some such
acknowledgment is due by Mr. Burgh, and as
either by an oversight on his own part, or an
error on the part of his printer, this has been
omitted, we here beg to supply the deficiency .
As it is not our practice to review the articles
of our contemporaries we will not pursue the
subject of slide valves further. We would,

* *“The Slide Valve Practically Considered.”” By N. P-
Beunox, Engineer, London: E, and F, N, Spop, 16, Buck"

lersbary, 1865.
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however, observe that as the pith and marrow
of the matter is contained in the four chapters
above alluded to, and as those chapters can
be had where they firal appeared for sixpence
each, two shillings is obviously a better in-
vestment than four shillings—the price of
Mr, Burgh’s work,

NQOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF 8CIENCE.

INFLUENCE OF OTHER BODIES, AND OF HEAT,
ON THE ALLOTROPIC CONDITION OF IRON.

DE ClZANCOURT, in his second
o memoir on ferrosum and ferricum,
to which some allusion was made last week,
asserts that the tendency of all bodies, in
their action upon iron, is to cause the iron to
pass into,—or, if it is already in such condi-
tion, to remain in,—that allotropic state in
_ which it has the same atomicity as the
respective bodies themselves, Thus, accord-
ing to this gentleman, all bodies which
combine with oxygen in the proportion of
atom to atom, such, for example, as hydrogen
and ocarbonic oxide, when they act upon iron
promote ir it the condition of ferrosum, or of
that form of the metal the oxide of which con-
sists of one atom of metal combined with one
of oxygen; while all bodies which combine
per atom with three atoms of oxygen, such as
nitrogen, phosphorus, and arsenic, tend to
bring iron into, or to keep it in, the state of
ferrioum, or of that form of iron whose oxide
consists of three atoms of oxygen combined
with one of metal, and all bodies which unite
per atom with two atoms of oxygen, amon
which are carbon, silicium, titanium, an
tantalum, tend to the production of a mixture
of ferricum and ferrosum, and so to the form-
ation of steel,—M. de Cizancourt, as the
reader is already aware, regarding steel as
being essentially a mixture, - or alloy, of the
two allotropic forms of iron, and attributing
the different qualities of the different varieties
of it chiefly to differences as regards the pro-
gmtions in which they respectively contain
hese two supposed constituents. He adds
that heat influences the allotropio condition
of iron quite as distinotly as any known
ponderable body, low temperatures and rapid
ocooling tending to the formation of ferrosum,
high temperatures to that of ferricum, and
medium temperatures to that of the various
qualities of steel. He again promises the
sgeody publication of ““a oomlseta study of
the facts of the metallurgy of iron, according
to the hitherto unknown principles ” which he
oonceives that he has discovered.

THE SIZE AND WEIGHT OF THE ATOMS.

Professor Loschmidt has just communicatel
to the Academy of Sciences of Vienna a most
ocurious memoir on what has been in all ages
by far the most fascinating of all the problems
relating to the material universe,—that,
namely, of theultimate constitution of matter.
One half, possibly, of contemporary specula-
tors on this problem decline to believe that
the ¢ ultimate atoms” of matter are substan-
tial entities, in any sense implying that they
are anything other than ¢ seats of force,”—
i)ointu of space at which ¢ force’ is somehow
ocated ; but Professor Loschmidt belongs to
the other half, who regard matter as being
very material indeed, conceiving there to be
about the same sort of difference between an
¢ ultimate atom” and what they imagine that
a mere *seat of force’” must necessarily be
that there is to ordinary conceptions between
the solid globe on which we live and that
mysterious * attraction of gravitation” which
keeps it in its proper path through space. He
has endeavoured to measure the ultimate
atoms of atmospherio air,—or, rather, to cal-
culate their size from certain theoretical data,
—and he has come to the conclusion that the
diameter of a molecule of that body is just
about the one-millionth of a millimétre, or
003937 millionths of an English inch, being
about one seyen-hundredth part of the length

of a wave of red light. He has also caloulated
the amount of the distance which separates
the atoms of air from each other, and he makes
out that it is such that in a ocubic millimatre
of air,—which is about six ten-thousandths
of a oubic inch,—there are 886 billions of
atoms, which is at the rate of very nearly
216,000,000,000,000,000,000 per cubio foot.
The ingenious professor has also estimated the
weight of the atoms, and has satisfied him-
self that their unit of weight is just about the
one-trillionth of a milligramme, or fifteen ten-
thousandths of the trillionth of a grain! That
is, he supposes an atom of hydrogen to weigh
one one-trillionth of a milligramme, an atom
of iodine to aveigh one hundred and twenty-
seven one-trillionths of a milligramme, an
atom of bismuth to weigh two hundred and
ten one-trillionths of a milligramme, and so
on. Such are the latest results of inquiry, or
rather of apeculation, respecting the infinitely
little. It is so impossible to either prove or
disprove the correctness of the results that it
were not worth while to go into particulars
with respect to the process by which they
were arrived at. Besides, even supposing the
smallest atoms of things to be the sort of
entities which Professor Loschmidt regards
them as being, it is very difficult to think of
them as having a definite size or weight at all.
Professor Loschmidt may tell us, for example,
that hydrogen is a boiy made up of atoms
each of which is one one-millionth of a milli-
mdtre in diameter and weighs one one-
trillionth of a milligramme, but the statement
inevitably causes us to ask respecting the
weight and size of the atoms composing those
atoms themselves, and if this question could
be answered we should be no whit further out
of the difficulty,—we could but ask the ques-
tion again, applying it to a still more minute
order of entities. The fact ia that upon the
merely materialist theory an indivisible atom
is inconoeivable, since it is impoasible that we
can imagine anything so small that we cannot
a}so imagine the half or any other fraction
of it.

THE METALLOIDS NOT STMPLE BODIES,
BUT COMPOUNDS,

The new number of Poggendorf’s ¢ Anna-
len der Physik und Chimie” contains a
paper by A, Mitscherlisch, on the application
of the speotroscope to the detection of very
minute quantities of chlorine, bromine, and
iodine, at the close of which the accomplished
author makes the very remarkable ¢ pre-
limin announcement” that his recent
researches upon the spectra of the metalloids
have donvinced him that nearly all those
bodies, hitherto regarded as elements, are
really compounds. The oginion has long
been growing that many of what are at pre-
sent taken for elementary substances must
eventually prove to be otherwise, and it
would certainly seem that, of the sixty-six
substances at present usually considered as
elements, some, at least, are not unlikely to
be removed from that category before long.
Many a theory has obtained universal accept-
ance on very much slighter grounds than the
facts which are known respecting ozone and
antozone afford for the supposition that
oxygen is a compound body; there are con-
stantly arising seeming new proofs,—we
recorded two in one week only a very short
time ago,—of the soundness of the suspicion,
first expressed by Berzelius, that nitrogen is
not an element; and now one of the most
profound of living chemists announces hie
conviction that scarcely one of the eleven
other metalloids is a simple body. Shall we
find at length, as was taught by Swedenborg,
that there is only one renl%y “ simple,” ** ele-
mentary ” substance, and that the essential
difference between one body and another is
merely a difference of form,—in other words,
that all the various kinds of matter are com-
gosed of the same kind of primary partioles,

ut that in different substances these primary
particles are differently arranged ; or will 1t

prove, as is perhaps more probable, that there

are two primary elements, one of them positive
and the other negative ?

THE ALLEGED COMPOUND NATURE OF
NITROGEN.

Mr. Henry Kilgour, of Edinburgh, has
published a very remarkable pamphlet® on the
nature of nitrogen, which he believes to be an
allotropic modification of carbonio oxide. His
chief points are that carbonic oxide and nitro-
gen have exactly the same atomie weight and
atomic volume, and very nearly same
specific gravity and spooific heat; that they
resemble each other in both being neutral
bodies, having neither an acid nor an alkaline
reaction, and capable in only a very few in-
stances of entering directly into combination
with other bodies; that neither of them has
either colour, taste, or odour, or can support
either combustion or respiration, or can com-
bine with acids to form salts, but that both can
combine with oxygen to form acids ; and that
their physical properties and action ecoincide
remarﬁa ly, the two gases resembling each
other very closely in their rates of effusion
through an aperture in a thin plate into s
vacuum, in their rates of transpiration through
tubes of fine bore, in their rates of diffusion
through a membrane into other gases, in their
absorbability by charcoal, in their solubili:i’i;
water, in their incapability of being liquefied,
and in the degree in which they refract light.
In all cases in which the two gases differ as
regards the intensity of their action, carbonic
oxide is the more active of the two, and Mr.
Kilgour supposes that nitrogen is earbonic
oxise which ?as hud its activity diminished
by the action of either heat, or electrieity, or
some other force not at present known. As
affording what he conceives to be a parallel
oase to this supposed conversion of carbonie
oxide into nitrogen he refers to the change
which is effected in silicium by subjection to
intense heat, which renders silicium, which
before being heated will burn somewhat
readily, so inert that it can no longer be made
to burn. One of his further argumenta appeals,
perhaps, somewhat more to the poet to
the chemist, but it nevertheless has a certain
weight of its own. It is that the theory that
nitrogen is an allotropic form of carbonie
oxide suggests a simplicity and consistency in
the constitution of the universe which does not
exist if that theory is not true. ¢‘The solid

art of our globe,” he says, *is admitted to
ge an oxide—an oxide of metallic and non-
metallic substances—mixed to a certain ex-
tent with other substances; its liquid part is
alsoan oxide—oxide of hydrogen—also mixed
toh? certain %xtent with other substances nl’s:
while on his theory “‘its gaseous part is
an oxide—oxide ?f carbon-—likewli’:o mixed
to a certain extent with other substances.”
Still more weighty is the argument which he
expresses thus :—¢‘ There are two great pro-
cesses going on in nature, their importance
being such that all other processes in nature
may be held to be entirely subservient to
them. The one process is that of vegetation;
the other process is that of animal life—in-
cluding the life of man himself. The processof
animal life is based, either immediately orulti-
mately, onthe processof vegetation. The process
of vegetation is again based on the due supply
of carbon on the one hand, and of water—that
is, of oxygen and hydrogen—on the other,
and that in equal, or nearly equal, proportions.
An immense—it may be said, an iniinite—
supply of water is to be found in the great
ocean which covers three-fourths of the globe
to the depth of several miles, and in the atmo-
sphere it exists in the ave proportion of
1 part in 70. But while carbon is required
in vegetation in an equal, or nearly equal,
degree with water, it has not been attributed
by chemists to a source of supply proportionally
vast, but to a miseravly small quantity of
carbonic acid found in the atmosphere—the
quantity of carbon so found being little more

* *¢ Nitrogen shown to be Oarbonic Oxide in an A e

State.” By Hsxay KiLcoys. Londoa: Joha Ch
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than in the proportion of 1 part in 10,000 of
atmospheric air. And the carbonie acid itselt
—0 existing in the atmosphere—is not even
held by chemists to be one of its tgriumry
constituents, but is attributed by them to
merely incidental or secondary sources, and
mainly to terrestrial fires and animal breath,
Were any chemist to maintain that the water
required in vegetation was exolusively derived
from such sources, it would truly be held to
be one of the most absurd dootrines ever
heard of ; but is there any good reason what-
ever for holding it to be less absurd with refer-
ence to the carbon required in vegetation P
Can such miserable sources of supply be held
to accord, in the slightest degree, with the
glorious fullness and harmony of nature P If
water is supplied so abundantly—supplied ab
mitio in the nature of things—why should
carbon, equally necessary as water, and to as
great an extent, not also be supplied in the
same original and ample way P hy should
we be dependent for its supply on such a small
uantity of carbonic acid, and that caused by
the operation of merely secondary and inoi-
dental causes P—a source of supply, I venture
to say, utterly inadequate to the demands
upon it, if we view these demands in all their
vast totality. But when once nitrogen is seen
to be the oxide of carbom, all difference in
the mode, all inadequaocy in the aupp}{, of
catbon to the vegetable and animal kingdoms,
forthwith vanish; we have a vast gaseous
ocean in this case, as we have a vast liquid
ocean in the case of water, from which an
unlimited snpgly can be drawn,” Mr. Kilgour
declares that he is *“ as certain of the substan-
tial identity of carbonic oxide and nitrogen as
Columbus was of reaching China by going
westward, as Copernicus was of his view of
the solar systemn, as Leverrier and Adams were
of the existence of Neptune, though they had
neverseen it,’”” and his eloquent and admirably-
reasoned pamphlet will convinoe many readers
that his confidence is not withont foundation.

MANGANESE ORES IN NOVA SCOTIA.

From a paper by Professor How which aE-
pears in {he just-published volume of the
“Transactions” of the Institute of Natural
Science of Nova Scotia, it appears that a very
pure pyrolusite, containing from 84 to as
much as 97 per cent. of binoxide of manganese,
with frequently not mora than 05 per cent.
ofoxide of iron, occurs in considerable abun-
dance in that province. Apart from what is
used in steel-making and in other branches of
theiron manufacture, there are now consumed
annually in Great Britain somewhere between
40,000 and 50,000 tons of manganese ores,
the majority of which do not contain more

a m 70 to 75 per cent. of manganic
oxide, and are largely admixed with oxide of
iron. To the bleaching- powder manufacturers,
who are by far the largest consumers of man-
ganese ores, obtaining their chlorine by the
d@msosition of hydrochloric acid by the
binoxide of manganese, the association of
oxide of iron with the manganic oxide does
Zot matter very much, but to glass-makers it
isof great importance that the binoxide of
manganese they use should be as free from
Iron as possible. To them, these Nova Scotian
ores, o much freer from iron than any yet
found in Europe, will be a great boon.

MICROSCOPIC EXAMINATION OF ATLANTIC MUD.

A portion of the 0oze or mud brought up from
the bottom by the ropes and grapnels em-
Ployed in the attempts to raise the Atlantic
telegraph oable after it had parted has been
tarefully examined with the microscope by
Mr. 8idebotham, of Manchester. He describes
the mud as looking like *‘ dirty clay,” and
Temarks that ¢ under the microscope it re-
ninds one much of chalk from Dover ; indeed
it has all the appearance of being a bed of
¢halk in process of formation. It is composed
¢utirely of organisms, chiefly in fragments.”
Mr, Sidebotham, aided by the members of the
Microscopical Section of the Manchester
Literary and Philosophical Society, proposes

tocompile a complete list of the species to
which these organisms belong.

POISONOUS PROPERTIES OF NITROBENZOL.

In the manufacture of the aniline dyes, the
firat step is the conversion of benzol, by treat-
ment with fuming nitric acid, into the remark-
able compound known as ¢ nitrobenzol.” This
substance not only furnishes all the aniline of
commerce, but is also largely used, under the
name of ‘‘artificial oil of bitter almonds,” in
the production of perfumes for the toilet, and
for perfuming soaps, &ec., &e. All persons
having to do with its manipulation in quan-
tities ought, however, to know that it is ex-
ceedingly poisonous. So little were the jurors
of Class IV. of the International Exhibition of
1851 aware of this fact that in their report on
the perfumery section, in which nitrobenzol
was exhibited as a novelty, they remarked
that ‘““this compound will probably be found
capable of application in confectionery and
cookery, as its flavour resembles that of bitter
almonds, without containing any prussic acid.”
Before long nitrobenzol became in considerable
commercial demand, and the workmen employed
initsmanufacture speedily found that its fumes
had a stupefying effect uponfthem. In 1856 ex-
periments on animals proved it to be a power-
ful poison, and in 1860 a workman who had
chanced to apill a little of it upon his clothes,
and was thereby caused to breathe some of its
vapour, died within nine hours. Since then
not fewer than five cases of poisoning by nitro-
benzel have occurred. In the second volume,
just issued, of ¢ Clinical Lectures and Re-

orts,” by the Medical and Surgical Staff of the

ondon Hospital, is a paper on the subject by
Dr. Letheby, in which is pointed out the
curious circumstance that the effects of a small
dose of nitrobenzol are not developed until a
considerable time after its administration. The
animal to which the dose has been given seems
to suffer some little discomfort at first, but
this soon passes off, and for as much as three
or four days afterwards the animal will be, to
all appearance, perfectly well. It will then be
seized with a kind of epileptic attack; par-
alysis of the hinder extremities, succeeded b
severer symptoms, will follow, and the anima
will at length die, perhaps not less than nine
days after the poison entered its stomach,

LIVING BODIES DYED BY ANILINE.

In the living body nitrobenzol is transformed
into aniline, and a portion of the aniline so
roduced becomes oxidised and imparts to the
ace a leaden hue, at the same time tinting
the lips and nails with a bright ¢ mauve.”
Aniline is itself an energetic poison, but its
effects are not delayed, fike those of nitro-
benzol. It constitutes the only known in-
stance of a poisonous base the salts of which
are not also poisonous. The salts of aniline
are quite innoxious; to a patient of the Lon-
don Hospital Dr. Letheby recently administered
nearly an ounce of sulphate of aniline, in the
course of a few days, with no peroeptible result
but that of colouring the skin, gums, and nails
purple. This colouration of the living body by
aniline is not permanent, but disappears some-
what rapidly.

THE “ WINOOSKI” AND *‘ ALGONQUIN"
TRIAL.,

Our readers are already aware of the peoculiari.
ties of this engine contest, and aleo of the resulta
obtained from the first part of the trial. The
following from America gives the latest parti-
culars, and explains the present position of the
matter. It appears that the trial betwecn the
engines of the *‘Winooski” and those of the
‘“ Algonquin” was renewed on the 23rd ult.,
and cootinued uatil ten minutes past ton p.m.,
oa the 25th, when Mr. Dickerson ordered the
‘“ Algonquin’s” engine to be stopped. In the
morning before the engine was stopped the
counters showed, at the same time, 59,328 revo.
lutious of tho ‘“ Winooski’s” wheels, and 60,566
of the ““ Algonquin’s,” making 1,238 revolations
in fuvour of the * Algonquin.” Iu a note pub-
lished by Mr. Dickerson explaining the reason

why he stopped, he says that ii was agreed that

the throttle of the ** Winooski's” engine should
be kept open throughout the trial, and shat the
engineers were evading this agreement by
throttling off with the stop valves. He goes on
to say that the * Winooski" had gained an ad-
vantage of more than half a tarn a minute by
reason of losing her buokets in a collision with a
coal barge—a oollision that was permitted to
take place with the knowledge that it must atrip
off buckets, and so give a great advantage to
the ¢‘ Winoozki,” and whioh might have been
prevented by stopping the engine for & moment.
Iu reply to Mr. Dickerson's effugion, Mr. Danby,
President of the Board of Experts, before whom
the trial was being made, has published a note
in which he says that, aboat three or four hours
before he stopped his engine, which was losing
grouud rapidly, Mr. Dickerson addressed the
note in question to the members of the Board of
Chief Engineers, demanding the stop valves
of the boilers of the ‘‘ Winooski” to be carried
wide open, with a threat that he would stop his
engine in case it was refused. Mr. Isherwood,
in order to save the delay and great expense to
the Government of repeating this trial, at once
waived his right, and the stop valves were placed
wide open. After they were opened, Mr, Dicker-
son ran his engine about an hour, when, finding
he was losing at the same rate as before, he
abraptly stopped his eugine, and so foiled the
purpose of the experiment. Mr. Danby further
obscrves that since the stoppage of the *‘ Algon.
quin’s” engine the *‘ Winooski's ** has continued
rauning about twenty-four hours, with the stop
valves wide open, and with equally as good re-
sults a8 with them partially closed. Daring the
last thirteen hours and a half the * Winooski "
had gained 597 revolutions npon the *‘Algon-
uin,”
1 Mr. Danby’s version of the acoident to the
paddles is that, about forty.eight hours before
Mr. Dickerson stopped his engine, a large coal
barge belonging to private parties was drifted by
the powerful ebb tide into the tarboard wheels
of the ‘‘Winooski;” bat the damage extended
no furtier than to fracture and splinter the pro-
jecting outer ends of the puddles. Soon after
this accident happened—which was entirely un.
avoidable—Mr. Dickerson was given his choice
whether the trial should be stopped or whether
he preferred to go on. He examined the wheel
oarefully and the performance of the ¢ Winoo.
ski's” engine, both before and afier the acci-
dent, and preferred to continue—running forty.
eight houre—when, seeing that he was rapidly
losing, he makes it an additional exouse, in his
letter, for his wholly unwarranted conduct in
stopping. We should think that by this time
both sides would have had enough of this farce,
and that Mr, Dickerson would not desire it oar-
ried any further.

ENGINEERING ENERGY IN AMERICA.

A rew months since the prophets of evil in this
country expected an extraordinary and sudden
collapse of the great American republic. The
bubble was about to burst, and the mighty sham
which boasted s0 much was about to go into a
state of ‘‘everlasting smash.” No doubt the
wish was father to the thought in most instances,
and the prophets, as Ben Disraeli says, are
‘ baflad and mortified.” It is not our province,
however, to point out the errors of our conutry-
men, or to speculate on the political destinies of
the American republic, but rather to utter a
passing comment on the amazing industrial
energies of Americans,as indicated by Sir 8. M.
Peto at Bristol, on the 13th inst. That prince
of contractors weut with others to America to
endeavour to find fresh outlets for English capital.
The newspapers have already informed us that
wherever they went they were warmly and en-
thusiastically received. 8ir Samunel, who is
accustomed to see great engineering works
achieved with rapidity, appeara to be startled by
the strong, buoyant, and multitudinous energies
of our American cousins. He ascertained that
when the Southerners destroyed the bridges
throughout 160 miles of country, Gen. Sherman
only allowed Gen. M‘Callum seven days to re-
construct them; that ooe bridge 1,200ft. long
and 15fi. wide was constructed in three days and
a balf; that in six days General Sherman was
moving the whole of his army over the 150 miles.
Sir >amuel also states that on the termination of
tho war there were actually conneocted with the
supply of the armies 2,600 miles of railway, 387
engines, 600 cars, and 70,000 employes. Well
might the imagination of the speaker be plmont
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overwhelmed with the power which produced
such a state of things. Sir S8amuel further states
that Chioago, which a fow years ago was a mere
village—a dot upon the map—has now a popula.
tion exceeding a quarter of a million, *‘with
public buildings surpassing anything he has ever
seen in any provincial town in this country;
while its bridges, its roads, its hospitals, its uni-
versities and public works were of the most
magnificent description.” From Chicago Sir
Samuel went to Boston, and he found that even
since the commencement of the war the in-
habitants of that city had expended five millions
sterling in the erection of public buildings
and the extension of public works. Were
not the speaker a sober, common.sense English.
man, we shou'd have thought he wanted to play
upon our credulity. He, however, is particular
in fortifying his statements by substantial evi-
dence. As an instance how soldiers are absorbed
into private life, he says that four months before
he vicited America the army amounted to
1,200,000 men. Gen. Grant told him that he had
maustered out 870,000, and tbat shortly they in.
tended to have only 30,000 men inactive service.
When at Chicago he went over a large printing
establishment, in which forty-seven of the com-
positors had been soldiers. One was a oaptain,
another was a lieutenant, and another was a ser-
geant, and they were all at work as if they
had never left the compositor’s desk. Not
one of these men had a pension, and he
would have felt insulted if he had been offered
it. These statements of Sir Samuel Morton Peto
are corroborated by indisputable authority. We
may therefore, as a nation, well rejoice that the
Americans have conquered their greatest diffi-
calties, and that in all probability they will be
purified and strengthened by the sufferings they
have endured. At all events, even thoughtless
and selfish Englishmen are not likely to speak of
them 8o contemptuously as was the fashion a
short time since.—Building News.

NEW METHOD OF BAROMETRIC
REGISTRATION.

TAaE following suggestions on the above subject
appear over the signature of ‘‘ Edward Crossley”
n the Chemical News :—Though I do not doubt
that photographic registration of the barometer
is capable of great accuracy, yet it seems to me
that there is still another method by which, per-
haps, as great accuracy may be obtained, without
the uncertain friction of a float, less liable to get
out of order, and, consequently, more useful in
the hands of the public. The principle is that of
an independent, vertically.moving rod, register-
ing instantly the point at which it comes into
contact with the mercury of the barometer by
thus forming an electrio circuit. As an ordinary
modification, I would suggest that every hour
the rod should be lowered through the whole
rango of the barometer by clockwork. On the
formation of contact, an electro-magnet, by
means of an armature, would cause a point
carried along with the rod to be indented into
the registering paper, or other material, on a
revolving drum similar to those already con-
structed for the purpose, to go for a week at a
time. For moro accurate purposes still the drum
might be made larger,—say 5Sin. in diamcter and
14in. long, and divided vertically into Zin. for
every day. In this case the drum would have
to be moved up on its vertical axis every time,
through a division equal to the interval of regis-
tration,—1-12th of an inch for one hour, for in.
stance—and the recording-point would remain
stationary, except when acted on by the magnet.
At the hour, a simultaneous motion would have
to be given to the rod and the drum—the first
vertical and descending, the other horizontal and
revolving,—so that 1kin. of the one would be
equal to 15in. circumference of the other. The
electric current, by means of the magnet as
before, would, at the instant of contact, record
the point at which this took place, and, conse-
quently, the height of the barometer at that time.

England appears to be setting up in business in
the oil line. On another page will be found an ac-
count of the petroleum worksat Padeswond, Flint.
shire. The products of the cannel coal there com.
prise :—First, the crude oil; second, the lubricat.
ing; third, the refined; fourth, the grease ; fifth,
paraffin in scales; sixth, paraffin in wax; seventh
coke. These products are exceedingly curious, an
point to a new and much increased value in coal, as
well as a new and profitable industry.

CALORIMETER SAFETY VALVE.

THE danger of explosions

arising from boilers getting

short of water has been in-

geniously met by Mr. J. M.

Courtauld, of Bocking, Essex,

by an improved safety appara-

tus which he has just patented.

The invention consists in the

employment of a copper or

other suitable metal tube

carried through the upper part

of the boiler and descending

below the proper working water

level therein, and in connect-

ing to the upper part of the

tube carried to a greater or

lesser height from the top of the

boiler a rod which, by the ex-

pausion of the tube, acts upon

s safety valve when the water

falls below the proper level and

allows steam to escape from

the boiler. Instead of carry-

ing the tube through the top of

the boiler it is sometimes made

to dip in a pipe carried out

from the boiler, as shown in

the accompanying engravings,

fig. 1 of which is a front and

fig. 2 a side elevation of the

safety apparatus. N is the

boiler plate, L is a pipe ex-

tending from the lower part of

the boiler, B is a brass tube

carried through guides Q Q:

the lower end of this tube

passes through the top of the

pipe L and communicates with

the water in the boiler; A is

a tap on the tube B, C is a lever

centred at a and resting upon

the top of the tube B. The

long arm of the lever C has

suspended from it a connecting

rod carrying grip hooks D D

which embrace a neck on a

weighted valve spindle F free

to rise and fall in a case ; H is

a pipe communicating with

the steam space in the boiler,

a passage in the case leads

to a steam whistle G; K is s

detector showing when the

valve-spindie has been raised,

E weight on the spindle, P is

a frame carrying parts of the

apparatus. When the steam it

admitted into the tube L by the

water being allowed to gel

below the proper level, the

tube B expands and raises the

lever O together with the valve

spindle, and the whistle G is

sounded. The whistle will con- .

tinue to sound until the water is again above the

mouth of the tube L, and for about half an hour

after, unless stopped by the attendant.
This apparatus is of simple construction, is not

likely to get out of order, and is easily tested by

turning the tap A. It may also be employed to

give alarm when the pressure of steam is becom-

ing too great; for this purpose the valve should

be so weighted as to lift a little befors the main

safety valve.

FRENCH ENGINERRING MANUFAC-
TURES.

AwvoNGg the French manufactures of which the
Protectionists predicted the destruction by the
commercial treaties with foreign countries was
the iron trade. The prediction has not been
verified. It is an ascertained fact that the trade
has gone on increasing every year, and that it
has now reached 2,000 millions of kilogrammes,
the kilogramme being equivalent to 21b. 3 1-6oz.
According to the Times the importation for the
present year will be about 80 millions of kilo-
grammes in iron and castings of all kinds, which
1s a trifle compared to the home production.. It
has, moreover, to be observed that, in one form
or another, France will export nearly double that
gnantity. From the 1st of January to the 31st
of August last there were exported in divers
forms, such as tools, machines, bridges, rails,
&c., 95,000,000 kilogrammes of iron work, and

there will probably be about 200,000,000 in the
whole year. Workmen’s wages and the profiis
realised on these exports will not be less than
200,000,000 francs, or £8,000,000 sterling. The
French dockyards are now building two screw
steamers for Russia, and at Havre for the same
country a 2,400-horse power steam-engine. At
Nantes a regular flotilla of iron lighters are in
course of construction for foreigners; in Paris
dredging machines for Egypt; at Bordeaux se-
veral plated ships have been ordered for the
King of Prussia, and for the Italian Government
a cuirassed (rigate to be called the *‘ Ancona.” A
short time ago the ‘‘Palestro,” a cuirassed cor-
vette, for the same Government, was laanched at
Seyne, near Toulon. At Seyne, also, there are
building for the Turkish Government thres
cuirassed gunboats, aud the Emperor of Brazil
has ordercd two cuirassed brigs, and a corvette
with 250-horse power engines. The same firm
is building two cuirassed steam corvettes, of 300-
horse power each, for Italy, and three batteries
for Turkey, besides a considerable amount of
machinery for the Isthmus of Suez Company.
Five or six millions’ worth for sagsr works are
ordered for Egypt. From this list should not be
omitted the seventeen locomotives which the
ironmasters of the Creuzot are to send to
England ; those which the works of Alsace are
preparing for a German railroad; and cast-
ings from the foundries of Marquise for Eng-

land.




e

NoveMBER 24, 1865.

THE WECHANICS’ MAGAZINE.

329

STEAM FERRY-BOATS FOR GLASGOW
HARBOUR.

SoxE time ago the Olyde Trusteesresolved to have
s steam forry-boat built for the above harbour,
and it became & question as to what arrangements
would best secure safety, sufficient speed, quick
turning capability, and simplicity ofdetails. In
order to have & choice of plans the trustees in-
vited the principal shipbuilding firms of the
2?\)0 to prepareand submit plans for their con-
ideration. The result was the production of
many models of great ingenaity, including screw,
double sorew, single and double paddle pro-
pellers, besidea other novel modes of propulsion.
The trustees, with the advice of Mr. Andrew
Dunocan, their engineer, decided on adopting the
model and plans of Messrs. Hedderwick and Co.,
ofGovan, being an adaptation of the water-jet pro-
peller, and mo arranged that, though there is
nothing ontside the hull—either propeller or
rudder—the boat can be moved ahead or astern,
orquickly tarned’to either side. The boat i1as been
oompleted under the superintendence of Mr. Dun-
can, towhom the builders are indebted for many
important suggestions ; and the mechanism, of a
very neat and substantial kind, was made by
Mossrs. James Howden and Co., Glasgow, and is
s good example of beauty and finish. The boat
basbeen tried several times lately, and has ex-
ceoded expeotations in her performance. She
¢csn go at the rate of from four to five miles an
hour, tarn on a pivot if required, go ahead or
astern, steer to the right or left much quicker
than the ordinary rowing boats, and will
transport forty people at once. She has been
farnished with life-buoys; and has also been in.
mected by the sarveyors for the Board of Trade,
Mesars, M‘Kinlay and Green. Her principal di-
mensions are—30f%. long by 12ft. broad ; and she
is fitted with four watertight compartments in the
bottom ; the engines are of four-horse power, and
asteam whistle has been provided for alarm in
case of danger. It is expeoted that all the rowing
ferry-boata in the harbour will be superseded by
rteam-boats ©f this class, the absence of the
dangerous and lumbering oars being itself a
powerful argument in their favour. The boat
was officially tried on the 9th inst. by the Lord
Provost and other gentlemen of the Clyde
Navigation Trustees, and was ordered to be put
on the station at Clyde. It ig considered by
Messrs. Hodderwick and Co, that the same
principle can be efficiently adapted to steam
navigation in cases where outside propellers and
rudders are unsnitable. Messrs, Gwynne aud
Co., of the Easex.street Works, London, have
written to the Glasgow Herald, in which paper the
sbove account appears stating that the machinery
and ar:lioaion above desoribed was patented by
them in 1883 (patent No. 1,348), and that it was
fully desoribed and iilustrated in the Engineer of
27th Pebruary, 1863.

PETROLEUM IN FLINTSHIRE.

Tre discovery of petrolenm in Flintshire has led
to an examination of and report upon the distriot
where oil has been struck. The report, which
emanates from the pen of ‘‘ A Looker-on,” appears
in Ryland’s Ivon Trade Circular, and we make
the following extraots therefrom:—*‘ A Looker-
on” made his way to Padeswood, a small station
sbout two miles from Mold, in Flintshire, and
landed at onoe in the very heart of the Mineral
Oil Region. He states that it-appeared as if he
bad fallen asleep in the train at Chester, and
{woke up among the *“Qil Wella” at Eoniskillen
iCanada West), or Pennsylvania. There was the
(dentical mud, about the same quantity of smell
slightly diminished in strength), the same run
of land—the same rough people, the same sort of
firea and furnaces, cauldrons, retorts, kettles,
stewpans for oil, and distilleriee—the same heaps
oflime, and the same carboys of sulphurio acid—
everything the same but the primeval forest, for
the trees are all fast disappearing. Here were
the ““Oil Wells,” in fact, with all their wealth of
production, minus their uncertainty in production,
and the umever-failing crop of open cheating and
miscellaneons roguery that springs up fro. the

soil all around them. The stuff they
make here i8 actaally petroleum. It has the green
oolour, the smell, and gives out, to the same
freatment, the same producte, saving that it is
leea rich in turpentine, or that the turpentine it
contains has less volatile spirit. The taste is the
mme, and the effect of tasting it exactly similar.
There it was, in Flintshire, running out of the
receiver from the, retort, unmistakably orude

petroleum ; and this,”in the writer’s opinion,
settles the question for geologists as to its cha-
racter and the method of its original production
in vatare.

The report oontinues:—That they make a
capital profit on this spot by its manufacture,
there is tolerable evidence about us. I do not
speak so much of the companies’ works, that
are belohing out fire, and blowing and steaming
and smoking away, but in the numerous single
farnaces and distilleries that are dotted all over
the three or four miles in view. Like the oil
wells at first, it is a gold diggings tothe *small
man*—and you can trace its effects in the well-
lined pockets, the well-filled shops, the general
air of comfort, and the plenty-to-eat-and-drinkish.
ness visible everywhere. The little men have
been guietly making the money. Anyone that
can buy a ton or two of ceal, or get it from hand
to mouth—no hard thing where coals are more
plentiful than blackberries—can set to work and
turn it into oil by sticking up a few bricks and a
retort with a pipe. That gives the tar or petro-
leam. Another boiling does the ‘1un over,”
that extraots from it the lubricating oil, which
fotches £9 or £10 per ton, Now thore are three
kinds of cannel coal (first, the Curly Cannel, at
29s.; second, the Smooth, at 11s.; third, the
Shale, at 9a8.)—and there are certain mysteries
in working these together, about which I am
likely to know more in a few days. One ton of
the best cannel coal will produce 80 gallons of
orade oil, worth 1s. 9d. to 28. per gallog, and 5
owt. of refuse, which may or may not be used to
light the farnace for another two batohes. Each
batch consists of halfa tou, and oooupies twenty-
four hours in the orude distillation. In this con-
dition the oil goee to the refiner, whose agent
travels about to buy of the small men, and pick
up bargains from the needy.

The oil is made up in barrels of 36 gallons,
about 7} of which go to a ton (at least they did
8o in Petrolia, but there we allowed for leakage),
and a ton of rough oil—the first running off, not
from the retort, but from this first distillation—
gells for refinery purposes at about £10 10s. The
barrels, which cost from 6s. to 7s. each—for they
must ba good—are charged to the purehaser. In
these barrels lies the way—for some future inven-
tive genius—to fortune. The Yankeesand Cana-
dians have tried all sorts of ¢‘ dodges,” but afterall
there is nothing like an oaken atave and an iron
hoop. Iron, in easks, spoils the oil, and in soft
wood, it will perspire itself right through. Some
folks speak of enamelled iron for the purpose,
bat this is yet open to experiment, besides heing
a severe question of price. The ‘‘ companies™
of oourse refine their own oil, and herein lies—
from bat a small additional outlay—a large source
of extra profit, as I shall proceed to demonstrate.
The 80 gallons of crude oil—after re-distillation
by two processes, and certain washings and re-
washings, alternately with caustio soda and
sulphuric acid (there are of course certain other
pretended manipulations)—come out as follows :—
40 gallons burning oil, 30 gallons heavy oil
(lubricating), 8 gallons grease and pitch, 2 gallons
refuse ; total, 80 gallons. The value is improved
40 per cent. ; the labour costs about 5 per cent.

Aoccording to the demand of the trade, or the
season, or the skill of the operator, the 30 gallons
of labricating oil are made to produce railway
grease, paratfin (by a freezing process), and what
is kuown as *‘turpentine substitute.” The rail.
way grease gells at 15s. to 20s. per owt.; the
paraffin (for candles) at 4}d. per pound; and the
turpentine substitute for from 2s. to 3s. per
gallon wholesale. I will not tell you here what
more skilful hands would do with much of this;
but some will be able to judge how gold is
running to waste, or, rather, the candle being
barnt at both ends, in such a process of manufac.
ture. Be this as it may, the place all around, for
miles, is boiling over with coal-oil. The cannel
—once 80 despised—that judges and juries and
wise men were seven yYears trying to settle
whether it was coal or not—is abundant every-
where just in this vicinity—and I rather think
farther towards Shropshire—at any rate, I saw
it in the Vale of Llangollen.

Charts of the storms which passed over the surface
of France during the summer of the present year
are being prepared in the meteorolegical depart-
ment of the Paris Observatory, and will shortly be
offered to the public at moderate rates, but the
number of copies will be limiied by the subscrip-
tions made in advance. The publication is in the
hands of the Scientific Association, which has its

meetings at the observatory.

HIGH-SPEED COMPRESSED-AIR
HAMMER.*
By Me. Wi, D. GRIMSHAW, OF BIRMINGHAM.

THE objects of this compressed air hammer are
to obtain a self-acting hammer with a great range
in the force and rapidity of the blows, so as to be
suitable for light forging, tilling, and planishing;
or capable of being worked by hand with heavy
blows for stamping when required; and aleso
arranged to be driven bg a belt from a shaft, in
order to be applicable where direct steam power
is not available. The machine consists of a force
pump supplying compressed air to s reservoir,
and a working cylinder and piston with hammer
similar to those of a steam hammer, but worked
with compressed air instead of steam, and having
arrangements for varying the action of the ham-
mer as required, and increasing the rapidity of
the blows considerably beyond the speed of
revolution of the driving pulley. The hammer
is shown in figs. 1 to 6, in the accompanying
engraving. Fig. 1 is aside elevation of the ham-
mer, partly in section ; figs. 2and 3 are front and
back elevations; and fig. 4 is a plan, partly in
section. The double-acting air pump 4, fig. 1,
is 8in. diameter and 8in. stroke, and is worked
by a crank pin on the driving pulley B; ithasa
solid piston fitted with cupped leathers, and cast-
iron suction and delivery valves C, which are
circular with flat faces, and each fitted with a
light spriog on tho top to close the valve
promptly. The interior of the hammer frame D
forms the reservoir, into which the compressed
air is delivered by the pump, and the pressure is
regulated by the safety valve E, with a sliding
weight or spring balance to alter the working
pressure of the hammer. The piston F of the
hammer oylinder is 4}in. diameter, packed with
oupped leathers, and has a full stroke of 10in.
The compressed sir is admitted below and above
the piston alternately by the slide valve G at the
top of the cylinder, and escapes by an exhaust
port at the side of the cylinder H. The pressure
of the sir admitted to the cylinder from the
reservoir D is regulated by the throttle valve I,
worked by the foot treadle K ; the throttle valve
spindle is seen in fig. 5, which is a horisontal
seciion through the hammer cylinder.

The slide valve G is of cast iron, and is shown
separately to a larger scale in different position
in figs. 7 to 11, fig. 10 being a plan and fig.11
a transverse section. It is faced both back and
front, with the ports passing through to_the
back; and two adjustable cut-off slides J J are
placed on the back for altering the points of
cutting off the air. These aro regulated sepa-
rately by screws L L, which pass through the
side of the valve-box, aund serve to hold the cut-
off slides stationary in any desired positions.
The slide valve G is worked by a crank pin on
the horizontal disc M, figs. 1, 4, and 6, and this
is driven by contact with the vertical wheel N
upon the shaft of the driving pulley B; the disc
Mis down by a spiral spring O upou the
lower end of its spindle, as shown in the section
fig. 6, which shows a vertical section through
the air receiver, and the vertical wheel N is
faced with leather on the edge, to give the re-
quired adhesion for driving it. This wheel N
slides along the driving shaft upon a feather, and
is shifted by the lever P, varying the speed of
driving the disc M by acting upon it at different
distances from its centre, and thereby giving a
range of speed for driving the slide valve up to
more than double the rate of revolution of the
main driving pulley B. By means of the lever
P, which is held in a series of notches, the num-
ber of blows of the hammer can thus be changed,
without stopping it, from 150 up to 420 per
minute, with the usual working speed of from
150 to 200 revolutions per minute of the driving
pulley. The valve spindle is connected with the
crank pin on the driving disc M by a connecting
rod R having a forked end, as shown in the plan,
fig. 4; and this can be at once disconnected by
withdrawing the fork R by means of the handle
8. The slide valve is then worked by hand or
foot by means of the lever T, when the hammer
is required to be used for stamping; and the
lever T is removed by drawing it out of its
socket when the hammer is required to be
worked self-acting.

An efficient hammer worked by compressed air
is found very advantageous in many situations,
such as where there would bo material loss of

* Read before the Institution of Mechanical Epgineers.
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. power by condensation 1n bringing steam froma i
great distance, or where the damp from leakage |
of steam or the dropping of condensed water on
the anvil would be objectionable, as in shops
where bright steel is exposed or where the plan-
ishing of bright work is carried on. The air
bammer also meets the cases where horse power
or other power than steam is alone available;
and it has an advantage in being always ready
for work, not having any accamulation of con-
densed water in the cylinder and passages as in
the steam hammer. There is also a saving in
lubrication and in wear of the working parts,
from their not being exposed to the heat of high
pressure steam. In this air hammer the force,
rapidity, and quality of the blow can be changed
with great promptness and accuracy. The force
of the blow is regulated by shifting the safety
valve weight E, or by means of the throttle valve
I altering the pressure of air upon the top of the
hammer piston; and the slide-valve motion
admits of altering the rapidity of the blow instan-
taneously, giving also the means of obtaining a

very high speed without involving any destruc-
tive tappet action, as the small glide valve G is |

alone required to be worked at the high speed.
The arrangement of the out-off slides J gives the
means of regulating the quality of the blow, from
a full stamping blow, to a sharp pick-up blow
striking with any degree of lightness and well
suited for such work as planishing and shaping
hollow ware; and by the use of the hand or foot
lever T the hammer is readily and conveniently
worked as a simple stamp.

In the discussion which followed, Mr. Grim-
shaw observed, in reply to inquiries from the
chairman and other members, that several of the
hammers were now in use in Birmingham and
the neighbourhood, employed for various stamp-
ing and forging purposes; also one at Glasgow
for copper-smith’s work, shaping and planishing
vacuum pans for sugar reflning, and one at
Sheflield for steel tilting. The pressure of the
air could be varied by altering the load on the
safety valve, and the hammers had been worked
at pressures from 71b. to 80lb. per square inch;
the ordinary pressure at which they were worked
was about 20lb. per square inch. One of the
hammers had been at work for more than seven
months in a smith’s shop for ordinary forging

work ; and in that case it was employed also for
blowing the fire in the intervals while the iron
was being heated, by a connecting pipe being
carried to the tuyere from the air reservoir.
stamping plate iron the hammer could be used
for stamping the metal either hot or cold, as
might be desired. The greatest speed at which
the hammer had been worked was 800 strokes
per minute, and it could be driven at any num-
ber of blows below that amount. It was usunally
worked self-acting for any speed above 100 blows
per minute, but below this it was generally pre-
ferred to throw the self-acting motion out o
gear and work it by hand; or in case the work-
man wanted both his hands free, the treadle gase
the means of working the hammer by foot. The
largest of the bammers yet put to work had a
cylinder 8}in. diameter and a stroke of 28in. ; he
did not know what pressure it was working at, but
the pressure might be adjusted to any amount
from 51b. up to 401b. per square inch. The cost of
such a hammer wasabout £180, and ofa hammer
of the size shown in the drawings about £50, the
larger hammer requiring about 5-horse power to
drive it, and the smaller about 1-horse power.

J
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Mr. E. H. Carbutt thought the air hammer
was not as suitable for steel tilting, and would
not be able to compete with the steam hammer
for that purpose, since its power was not to be
compared with that of the steam hammer. The
greatest advantage of the air hammer he con-
sidered would be for stamping small articles, in
g:;:ne of hand labour. Several steam hammers of

4 cwt. to 10 cwt. were working in Sheffield,
with which 500 to 600 blows per minute could
be struck if required; and they were regularly
working at 300 blows.

Mr. Grimshaw observed that in reference to
tilting steel there was one of the air hammers
now at work in Birmingham which was employed
in drawing down steel ; a bar of steel 4in. long
and §in. square was drawn down to a length of
14in. or 16in. with a regular taper, and thirty-
six of thess were produced by the hammer in
nineteen minutesin the ordinary work, which he
believed it would be impossible to accomplish by
any steam hammer at present employed. The
average speed of the air hammer for that work
was about 340 blows per minute in regular
working, and that was as fast as the man could
turn his hand for turning over the mould
p«tween each blow ; the speed could, however, be
increased whenever desired up to 600 or even
800 blows per minute. When the drawing of
the steel was finished, the hammer could be
stopped instantly, with a promptness which could
not be attained with the steam hammer.

Mr. W. Richardson thought all that had been
performed by the air hammer in steel drawing
and other work could be accomplished equally
well by ordinary steam hammers, as regarded
both the rapidity and force of the blows. The
main advantage he considered to be gained by
the use of the air hammer would be preserving
the diealways dry and free from liability to
droppings of condensed steam ; there were many
kinds of work in which a dry die was a matter of
m& importance, and for such cases the air

mer appeared admirably adapted; but for
general work he did not think it could compete
with the steam hammer.

Mr. Grimshaw mentioned that the steam ham.
mer had been abandoned for steel tilting at some
of the works in Sheffield, and the air hammer
adopted instead, as it was found preferable for
the purpose. At Messrs. Sanderson’s works one
of the air hammers had been at work for a con-
siderable time for bolstering and forging knife
blldel,.&e.; and at another steel works a shop
was going to be built to contain six of the air

mers.

Mr. C. H. Adams said that he used to employ
steam hammers for planishing hollow ware at his
works in Birmingham, but had been obliged to
abandon them for bright iron work, on account

of the droppings and moistare from the steam;

FAN BLOWERS.

and he had now put up for the purpose one of
the air hammers described in the paper, which
had been at work for ten months and had proved
very successful and had shown, he considered, a
decided economy as compared with steam. He
accordingly intended to remove two steam stamps
of large size at presant in use, and replace them
by air hammers, which he was satisfied would
answer well, - :

The Chairman remembered an air hammer
being made by the late Mr. John Hague about
thirty-five years ago, which he believed was one
of the earliest air hammers that had been made.
It was worked as & vacuum hammer, by exhaust-
ing the air, instead of by compressed air, and
wae constructed for the purpose of planishing
frying pans; and it worked with such an extra-
ordinary rapidity thas it was imtouib]e to see
where the hammer was in working, and the
effect seemed more like giving one continuous
pressure. That hammer was, however, wanting
in the elegant contrivance for regulating the
blows that was shown in the hammer now de-
scribed; and he was particularly pleased with
the mode of working the slide valve by the neat
arrangement ot the friction wheel and disc
running in contact with each other. He inquired
how the sarfaces of the wheel and disc had been
found to stand in work, and whether there was
much liability of their slipping; and what
amount of repairs had been required to any of
the hammers.

Mr. Grimshaw replied that in the first of these
hammers that was put to work the surfaces of the
friction wheel and disc for working the slide
valve were merely iron against iron, and worked
in that condition for seven months with only an
occasional slipping when a little oil from the
bearings happened to get upon the surface of the
diso. Afterwards the bearing of the diso had
been recessed, and formed into an inverted cup,
to prevent any risk of oil getting upon the roll-
ing surface; and the friction wheel had been
faced with leather to increase its hold upon the
disc and diminish the wear. No repairs had
yet been re%uired to any of the hammere at i"-
sent at work, and the only accident that had
occurred to any of them had been that the
cylinder bottom got broken through an accident
in the first bammer, which had been put up
mainly with a view to testing the cost of working
acd the actual wear and tear of the several
parts,

FAN BLOWERS.

Tais invention relates to a peculiar construction
of fan blower, whereby a greater power of blast
is obtained than by the fans hitherto in use. It
has been patented by Mr. Wilson Ager, of
America, now residing at the European Coffee-

Fle.2

house, London. According to one modification,
the blades of the fan are carried by a disc wheel
which is keyed or otherwise secured to the fan
spindle. Each fan blade is curved ontwards and
backwards as regards the direction of revolution,
and is thronghout its entire length of a V-form
in transverse section, the hollow or trough being
on the front side of the blade; the disc wheel is
gituate in the centre of each blade, 80 as to in-
tersect it longitudinally, one half or side of the
blade being on each side or face of the disc.
One end of these blades extends nearly to the
centre of the diso, while the outer end projects
some little distance beyond the periphery of the
disc. The trough or channel of each blade is
both broader and deeper at the inner end than
at the outer extremity, and it is preferred to
remove or bevel off the corner of each side of
the trough or V/ at its outer end. Aocording to
another modification, the diso wheel may be
dispensed with, and the curved V-shaped blades
may be each carried by a separate arm on a boss
fast on the spindle of the fan. In both arrange-
ments the revolving blades are enclosed between
a pair of discs which are secured to the sides or
lateral edges of the blades, and are open in the
centre, and converge towards each other at their
peripheries, these discs forming, in fact, a por-
tion of the revolving part ot the fan ; the whole
is enclosed in an ordinary fan casing shaped to
conform to the taper of the blades.

In the engraving fig. 1 represents a side eleva-
tion of one arrangement of the improved fan
blower with the side of the fan casing removed
to show the internal arrangement; fig. 2 is a
ocorresponding vertical section of the same, show-
ing the revolving blades and diso in edge view ;
and figs. 8 and 4 represent transverse sections of
one of the curved trough.shaped blades taken
along the lines, 1, 3- ung 3, 4 respectively iu fig.
1. A isthe outer casing of the fan; B is the
fan spindle working in tapered adjustable collar
bearings C C contained inside the bosses D D
which are fitted to each side of the fan casing by
means of screws passing through tho arms E E
and into the side of the casing. The spindle and
collar bearing are, by preference, slightly
tapered, so that by adjusting the bearings longi-
tadinally alovg the spindle by means of the
sorewed glands a a, the bearing can be tight-
ened up, and compensation for wear of the
spindle and bearing is thus obtained. b b are
set screws and nuts, for adjusting the longitudi-
nal position of the spindle B in its bearings, and
ensuring the exact central position of the fan
itself between the two sides of the casing. F is
a disc keyed or otherwise secured on to the
longitudinal centre of the spindle B, and to each
side of this disoc ar? riveted or otherwise secured
the two sides or halves of the curved trough or
V-shaped fan blades G G. These blades may
be either of uniform depth and width through-
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out, or they may be slightly reduced in depth
and width towards their outer extremities, as
shown by the two transverse sections at figs. 3
and 4, the casing being shaped to coaform ta the
taper of the blades, as shown in fig, 8, H H
are the lateral apertures for the inlet of the air;
I is the air outlet, and K the rigger keyed on to
the spindle B for driving the fan.

UTILISING THE HEAT OF THE EARTH.

At the ordinary meeting of the Literary and
Philosophical Society, held Ooctober 31st, 1865,
R. Angus 8mith, Ph.D., F.R.8, &c., President,
in the chair, the following communication from
SirJ.F. W. Herschel, Bart., F.R.8., &c., honorary
member of the Society, was read :—In the pro-
oceedings of the ordinary meeting of the society
on the 3rd inst., I observe a notice of a paper by
Mr. Greaves, “ On the Internal Heat of the
Earth as a Motive Power,” in which the high
temperature of the carboniferous strata at the
depth of 4,000ft. (120 deg. Fah.) is spoken of as
likely to oppose an insuperable obstacle to the
extraction of coal from that depth. On reading
this it ocourred to me that by employing con-
densed air, conveyed through conducting pipes,
as a mode of working machinery at that Sopth—
provided the air immediately on its condensa-
tion, and before its introduction into the pit,
were drained of the heat developed in the act of
condensation by leading it, in pipes exposing a
large external surface, through a sufficiently
large supply of cold water (or in winter time of
snow)—the workings below might be sufficiently
reduced in temperature by the re-expansion of
the air on its escape, when given out below in the
act of working the machinery, to admit of work-
men remaining there in comfort; at the same
time that ventilation would be supplied. Water
at 120 deg. Fah,, or even much higher, would,
I fear, afford but an inefficient moving power
unless some means could be devised (without
the expense of more power than the gain
expected) of concentrating the heat of a large
quantity of warm water into a smaller. This
might perhaps be done through the intervention
of air alternately rarefied and condensed.

Mr. Binney, F.R.8,, F.G.8,, said that at the
present time little is known as to the difficulties
we should experience in working coal mines at a
depth of 4,000ft. from the surface. The exact
increase of temperature in deep mines is not by
any means well ascertained. All we can say is
that no great difficulties have been found in
working at a depth of 2,100ft. It must always
be borne in mind that the deeper a mine is the
greater will be the natural ventilation, that is the
current caused by the air of the mine, at say a
temperature of 80 deg. Fah., ascending the
:gcnt shaft, while the air at the surface, of

deg., descends by the downoast shaft. No
doubt a mine might be cooled by the expanson
of compressed air, but it could not, so far as at
present known, be done economically. In most
deep mines a considerable cooling of the air
takes place by the expansion of the compressed

s (light carburetted hydrogen) as it escapes
f:om the coal, whereit has been long imprisoned
under great pressure; and this has not always
been allowed for by observers of temperature in
such places. In newly-opened mines this pent-
up gas forces off large pieces from the face of the
coal, and it sometimes makes a noise like water
rushing over a weir. In sinking a deep sbaft at
‘Wigan some years since, the compressed gas in
the coal forced upabout four yards of strong bind
and made its way through it into the shaft. The
rising of the roof of the coal as the shaft ap-
proaches it is well known to sinkers in deep and
newly-opened coal fields.

THE ¢ AFFONDATORE."”

IN our last we briefly noticed the launch of this
vessel from the premises of the Millwall Iron-
works and Shipbuilding Company, who are her
constructors. e now give some particulars of
this iron-clad cupola frigate, which has been
built for the Italian Government. Her length is
298ft., breadth 40ft, and depth 18ft. 4in. Her
Luilder's tonnage is 2,306 tons, and her engines,
which have been constructed by Messrs. Mauds-
lay and Co,, are of 700-horse power nominal.
The * Affondatore” is furnished with a projecting
bow, shaped like the breast of a swan. It is
axpected that her engines will propel her at the
rate of at least fifteen knots an hour, so that

there would be but little chance of escape for
any ship against which her ponderous prow was
driven. She is fitted with two turrets, one at
each end of the vessel. These are provided with
one 10-ton gun each, and are upon Captain Coles’s
principle. That portion of them standing above
the upper deck is protected by armour plating
Bjin. thick. Between decks the turrets are
encased by circular armour-plated bulkheads of
8-in. iron, within which the turning gear 'is
worked. The vessel is protected at the sides by
armour extending from the maindeck down to
7s. below the load water-line. This plating is
bin. thick, except the lower strake, whioh is 4in.
thick. The main deck is protected by plate iron
8in. in thickness. On this deck there is also s
rifle tower, or comning-house, whioh etande 9ft.
above the upper deck, and is covered with armaur
Bin. thick right down to the main deck. This
affords protection to the captain during aetion,
and also to the steering wheel. The whole of the
skylights and ladder ways on the main deck are

rovided with strong iron gratings, whioh slide
gotween tbe beams when not required, and which
can be worked from below. The masts, which
are of iron, are telescopic, and act as ventilators
to the ship. The catheads and fish-davits are so
made that they will turn down during action, as
well as the bulwarks, so that a circular range is
obtained. The stern of the vessel is so o as
to protect the rudder head and the screw pro-
peller. Throughout the entire length of the
vessel there is a wing passage fitted, which, as
well as the double watertight bottom, is pro-
vided with doors, slnice-valves, &c., so that with
the transverse bulkheads the vessel is divided
into a large number of water tight compartments,
from any one or all of which the water can be
taken with great facility. Special ventilating
machines to be worked by hand are provided for
the magazine and handing rooms. The ‘ Affon.
datore.’ is finely modelled, and reflects great
oredit on the yard from which ahe has been
turned out.

A NEW METALLIFEROUS ORE.

CONSIDERABLE interest has been recently evinced
in Birmingham among the ironmasters by an exhi.
bition of specimens of manufactured iron, from the
works of Measrs. D. Hipkins and Sons, of West
Bromwich, in forms comprising rods, sheets, hoope,
and bars. These specimens, which according to the
Birmingham Daily Gazette have undergone official
tests sufficient to prove tensile power of a high order,
appear the more remarkable because the pigs from
which th;}y were made have not the smallest frag-
ment of English ores in their composition. They
are simply produced from the titaniferous iron sand
of New Zealand, which, as is well known, abounds
in almost inexhaustible quantities over the whole of
that island. This sand, in its natural state, bas the
appearance of fine steel filings, and, on a magnet
being dropped upon it, and taken up again, the in-
strument is found thickly coated with the iron
anules. Emigrants to the New Zealand colony
ave frequently complained in their letters to
friends in England, of the blinding effects of this
fine black metallio powder, the presence of which,
in & smart sea breeze, neocessitated the wearing of
veils by all travellers along the seashorae. This irou
sand "is found along the shores of New Plymouth,
in Taranaki, and abounds more especially along tke
base of Mount Egmont, an extinct volcano,—the
deposit extending several miles along the coast, to
the depth of many feet, and having a corresponding
breadth. It has been assumed by geologists that at
some time or other this granulated metal has been
belched forth from this volcano into the sea, and
there pulverised. At any rate, although discovered
many years ago, it has until recently been regarded
merely as a geological curiosity, and no endeavours
were made to turn it to practical account.

On the authority of analyses, made by several
metallurgists of repute in this country, it has been
found that thisis the purest iron vre that has yet
been discovered—the following being tho result of
an apalytical test, viz.—Peroxide of iron, 88'45;
oxide of titanium, with silica, 11°43; loes *13.—
Total, 100, 1t is stated that, taking the sand as it
lies on the beach and smelting it, the produce is
75 per cent. of iron of the finest quality ; or, if the
sand be submitted to the cementation process, the
result is a tough first-quality steel, which inits
properties bids fair to surpassiany other descrip-
tion of that metal at present knmown. As all
adopts at metallurgy are aware, if titanium
is mixed with iron, the character of the
steel is greatly improved, though from the
scarcity of titanium such mixture has hitherto
been far too costly for the production of manufac-
tared iron for ordinary purposes. The colonists of
New Zealand, however, find both thege metals on a
large scale ready to their hands, The credit of the

succeesful treatment of this ore in the manufacture
of iron is due to Mr. Charles Martin, C.E., of Lon.
don, who, in the early part of this summer, im.
ported about one hundred tons of the iron sand
from New Mr. Martia says: With a view
to practically demonstrate 'the sonndness of my
rocess for mmelting it (which I have secured by
olters pateat for the colomy of New Zealand), 1
erected a amall furuace of the ordi form, at the
works of Thomas Butlin and Oo,, Wallingborough.
The result has ex my most sanguine expecta-
tions, for I think I may venture to say that, with
such appliances, such results could mot possibly
have been obtained from any English ores ; if even
wrought iron oould have beem made at all
The ore (iron sand) as will be seen from the analy.
sis, is pure, not containing a trace of sulphur, phos-
phorus, &c. The fuel used for smelting should be
pure also, ¢.¢., charcoal; but as my furnace was too
small for such, I have been obliged to use coke;
the hearth of my furoace is only 17in. diameter an
10in. deep; blast produced by one of Lloyd's fans,
22in. in diameter, and with this (comparetively
speaking) toy I can make a ton of metsl with a ton
of fuel; average make, about two tons of pige per
day—fourteen tons per week, 1 have supplied
about five tons of pige to Messrs. David Hipkins
and Sans, of Vistoria Ironworks, West Bromwich,
and to these gentlemen I am indebted for the con-
siderable trouble and pains taken by them in manv.
facturing it into bars, rods, sheets, hoops, &c.,
which I think will bear comparison with any other
nake. It must mot be overlooked that this mate.
vial is as unique inm its treatment in the puddling
farnace as in the smelting; that Meesrs. Hipkins
puddled theee pigsalone, and not a3 a sampling, a8
with English ores. Some 1}in. bar Messrs. Parkes,
of Tipton Green, made into chain cables, which
stood a test of fifty tons, and then gave way at the
weld; Lloyd’s test for this sise cable is eighteen
tons fifteen hundredweight.
An important element in the above process is that
the cost of production does not exoeed that of Eng-
lish ores—a ton of fuel producing a ton of m
It is interesting to note that the conversiom of the
titaniferous sand is by one operation. The
operandi followed by Mr. Martin enables the
smelter to dispense with protracted intermediate
prooesses necessary to the conversion of ordimary
iron ores into steel. Here, as we understand it, the
furnace is charged in the ordinary way, m
metal runs at once into ingot moulds, thus produe-
ing a purealloy of titanium and irom, § per cent. of
which added to the material of whi:in our common
steel is made will producesteel of firat-class quality.
The fitness of this description of steel for the manu.
facture of the finest outlery is established by the
fact that some of thesand turned intosteel has
formed into surgical instroments and the fimest
articles of cutlery, with results as regards keenness
of edge, fineness of polish, &c., superior to most of
the best cutlery steel made in the ordinary way.
It is generally admitted—apart from its value aaa
base of iron and eteel making—that the use of this
granulated ore will, at least, prove an immense
pecuniary saving in the ‘‘fettling” of farnaces, In
the South Staffordshire district the material at
present used is pottery mine, at a cost of 23s.
ton delivered at the works; and if the titsniferous
iron sand tends, as it certainly does, to improve the
yield, and can be brought here cheaply, there is no
doubt it will soon come into favour with our iron-
masters, as it is certain to do, from the facilities it
affords for working, with the puddiers themselves.

@orrespondence.

SOFTENING CLAY.
TO THE BDITOR OF THE ** MECHANICS' MAGASINE.”

Sig,—Your last week’s number contains a note
on the softening of olay for modellers, by meansof
glycerine,—will you allow me to point out to sach
of your readers to whom it may be of use a
=22thod of effecting the same object ? Some year or
«0 agv 1 nad an apparatusat work in my la A
parts of which required at intervals to be remov.
replaced, and reluted. The mizing of fresh pipe-
clay and water every day or each time it was neces-
sary became a bore, 80 I mixed a quantity once for
all, using a eolution of chloride of calcium of about
1'350 specific gravity instead of water. I found that
[ hadfully achieved my object, inasmuchasmy latiag
kept good during the whole course of the experi-
ments, and, farther, the other day I picked upina
bye corner of the laboratory a piece of this very same
luting as soft, as plastic, and evidently as fit for use
asever. [may add that at the time it struck me
that I bad read that it was necessary for modellers
to keep their clay in a soft state, but I also thought
it was necessary tbat it should be capable of
being dried—which when mized with chloride of
calcium it would be impossible to do.

1 remain, yours, &c.
. . Pruas Hazz,
Ardwick Bridge Chemical Warks,
__ Manchester, November 18,
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“SAFETY” LUCIFER MATCHES.
Rsspxcrep Frienp,—Having noticed a letter in
the MxcHANICS MaGazINE of the 17th inet.,
? ‘‘Inquisitor,” on the above subject, we
sball feel obliged if a small space can be afforded
us to offor & few remarks thereon. We thankfully
scoopt the admission that the ‘‘invention is fault-
less in its ingenuity,” and that it has one distinct
sdvantage, namely, its *‘ incombustibility exo?t in
connection with its own box.” 1t probably did not
occar to *‘ Inquisitor ” that there is another class
besides consumers who are deeply interested in this
question,—we refer to those employed in the manu.-
factare of lucifer matches, who are the viclims of a
terrible disease connected with the use of commdn
phosphorus, vis., necrosis, or decay of the lower
*:;bone, from which those engaged in the manu.
are of our patent safety matches are wholl
exempt; we have recently seen a report whic
statos that thirteen cases of this dreadful disease
bave been admitted into one hospital in New York
insix months. Whils* it may occasion no surprise
that an *‘ Inquisitor”” should estimate but lightly
the torture to which hundreds of his fellow country-
men are exposed, we venture tv hope that the public
doattach some importance to an invention which,
if generally adopted, would banish vne of the most
loathsome diseases with which humanity is afflicted
from the land. We also think that but scant justice
has been done to the safety match by * Inquisitor ”
when it is considered in how reckless a manner
matches are used. This may be illustrated by stating
that at a moderate computation one bundred
millions of matches are used dnily in this country—
an overwhelming majority of thess, we regret to
sdmit, are of the old poisonous and dangerous kind.
Now, supposing only one per cent. to be carelessly
used or dropped (and we believe five per cent. would
be nearer the truth), there is daily one million of
matches strewn broadcast throughout the country,
from the attic to the cellar, in manafactories, ware-
uses, workshops, stables, &c. Isit not, then, a
serious reflection that even one of the million (or
five millions) of matches thus daily scattered, by
being accidentally trodden upon and in a variety of
other ways, may become the instrnment of origi-
nating a conflagration in which both life and pro-
perty may be sacrificed ? Whilst we are not so san-
gune as to expect that our patent special safety
matches will very speedily su e the common
lncifer (unless the sale of the latter should be pro-
hibited by legislative enactment), we are fully jus-
tified in believing that on sanitary grounds as well
20 0n account of the protection they afford against
accidental fires, they will be increasingly appre-
ciated by that portion of the public to which the
appellation of prudent may be properly applied.
We are, respeotfully,
. BRYANT AND May,
Firfield Works, Bow, E.,
November 21.

Si»,—I have for some time discarded all lucifer
matches from my house except Measrs. Bryant and
May’s. Asit would appear now that I am clearly
In error in having done 80 if your correspondent
* Inquisitor ” is correct in his criticism, will you
allow me o say why I cabnot agree with his views
on the subject 7 His first charge against these
matches is that if strack againsi the pregared paper
the head of the match is liable to fall off red hot or
blazing on the floor. I have never seen or heard of
asingle inst of this accident, and, besides, these
matches never should be struck on the repared
paper. The head of the match should always be
pressed down on the paper before it is drawn along
to light it, and if the head is placed within one-
eighth of an inch of the edge of the paper and then
drawn off the edyre, this will be found quite enough
to light it. If this is attended to, the paper on one
of he boxes will light all the matches in two boxes,
and it is quite a mistake to strike the match on the
paper, or to drag it along the whole length of the
paprr

prr.

_As to the fact that you must have the box to
light the matches on, that I humbly believe to be
the great llence of the invention. 1t saves your
walls, farniture, &c., from being used as a *‘ rough
surface >’ to light the matches on, and it renders it
impossible that accidents should happen from the
matches being spilled about and trodden on. Now
this was and is the real danger of all matches which
Muite by friction. It is not the deliberate act of
bighting lucifer matches which involves danger,
ﬂlfmgh of course in careless hands lighting any-
thing may be dangerous, but the accidental ignition
of matches which have been left lying about is a
'e.rl common cause of fire, and this cannot happen
with the safety matches made by Bryant and May.
Unless I hear better reasons than those of ** Inqui-
titor,” I shall continue to prefer these matches to
all others,

Yours, &o.,
(We have f time past asod Bryant and
e have for some time u ryant an
May's safoty matches with satisfaction, and have
Pgoqnur put them to severe tests. We, therefore,
willingly endorse opinions expressed in the fore.
going communications on the subject.—Ep, M. M.]

COMPRESSED MOIST HOT AIR ENGINE
FOR MARINE PURPOSES.

81,—On Satarday last, in acoordance with the
advertisement which appeared in the previous
number of the MECHANICS' MAGAZIN®, the trial of
a boat propelled by my portable maist air engine,
came off on the Thamee, at Lambeth, and I beg to
forward you the following particulars. The boat
into which the engine was placed, without any
ﬁmnki’ 22ft. 8in. long, by about 5ft. 6in. beam,
and 2ft. deep, and is capable of seating from fifteen
to twenty persons. The encine has one cylinder
4in. diameter and 12in. stroke, driving a pair of
light paddle. wheels, 3t. diameter, about eighty re-
volutions & minute. The power of the engine is
ubout 1.horse, and the weight of the boiler and
engine isabout 300lb. The maximum speed attained
through the water was six miles an hour, but the
average s, was about five miles an hour. The
consumption of fuel in three hours’ work was a peck
of gas coke which cost (retail) 13d., coals (4lb.) 1d.;
total coat for three hours, 3}d. Asthe boat is capa-
ble of carrying 1} tons of coal, it woald be equal to
a voyage of between 3,000 and 4,000 miles, without
further fosl. The reason of the extraordinary
economy of fuel arises from the use of the latent

heat of the steam as a motive power, but which is
wasted in all other steam engines. The enuine, when
not required for the boat, is easily lifted out and
may be used either as a light road engine or as a
fized engine of 1-borse power, working for less than
1d. an hour for fuel. Half the fuel and two-thirds
the space might be saved in all steam vessels with
the same speed or a much higher speed obtained
than has been hitherto accomplished.
I am, 8Sir, your obedient servant,
Lilford-road, Gamberwell, J. PARKER.

THE FRENCH GUN OF THE FUTURE.

S1e,~It would oochy too much of yoar space to
reply I'nlly to Major Palliser's letters of the 10th and
17th; 1 shall, therefore, confine myself to those
points which bear upon the question discussed in
your article headed as above, and content myself
with saying generally that I dissent from nearly all
the rest, and that I deny having copied from, or in-
fringed, his patent, and that I think your journal
is not a suvitable place in which to discuss such
questions. I certainly do not attach any special
value to a cviled tube ; but as it was known and de-
scribed in combination with & cast.iron outer cas.
ing, by Haddav’s 1855 patent, I had a full right to
use it without specifying it in my 1860 patent, and,
therefore, Major Palliser’s proposing it two years
and a half after, as a speciality, afforded no grounds
for the War Department depriving me of my in-
vention and banding it over to him, so that Had.
dan’s patent does affact the question at issue
between the War Office, Major Palliser, and my-
solf. Moreover, I can show that I did contemplate
its use before 1 knew of Major Palliser’s experiments
or proposals, and I do mention it in my l%?e:ipoei.
fication (page 6, line 16); and I eimply quoted my
1855 patent to show I recognised its valoe even
then. It is useless to discuss what Major Palliser
could do by removing 2in. or 2 tons of metal, &o.,
&c., from his guns; the true test is what has besn
done; and it 18 nonsense saying his 68-pounder is
longer than my 30-pounder, as it is also larger at
the reinforce by more than 4in.; and I maintain
that to equal mine it ought to have borne the same
test in proportion to its size and weight. The
actoal weight of my French gun, which Major Pal.
liser questions, was 3,087 kilogrammes before alter-
ation, which was increased to about 62 owt.—a little
over 3 tons, certainly ; but, surely, in speaking of
it in general terms, it was fair to callit a 3-ton gun,
as I also called bisa 5-ton gun, when it exceed
that weight by 4 cwt,

I now come to Major Palliser’s four propositions,
He says by his (A) proposition, my gun had radical
defects, whioh he illustrates by the accident wbich
happened to the 10dinch Armstrong gun,which blew
ont its breech screw. This was caused by the ex-
plosive gas, instead of being confined to the bottom
of the bore, a eurface of 88 square inches, escaping
past the plug, and exerting its force on tle larger
area of tge breech screw of 246 square inches, thus
increasing the strain on it to nearly three times the
amount intended. Now I have clearly and ex-
preesly provided against such an occurrence in the
specification of my patent of June, 1862, which was
five months prior to Major Palliser’s patent. In all
the drawings, I show the inner tube closed by a
separate screwed plug of its own, and another breech
screw behind it, in the sun-onnéing tabe, and I use
these words in description,—*‘ The tube has a breech
plug D of its own, in addition to the breech plug C,
which secures it in its place. I consider this desir.
able in order to prevent the explosive gases from
getting botween the end of the tube and the breech
plug O, which secures it, and by acting on its larger
area endangering its security;” and had’the 104-inch
F&? goen constructed in this way it would not have

e

Major Palliser, in his (B)p tion, in attempt.
ing eg show how this assumed gefect was remedied,

several incorrect statements respecting my

French gun, which I must ask his pardon for con-
tradioting. I therefure beg distinctly to say that
the A tube was not introduced from the muzsls end,
nor did the B tubs overlap it at the bresch end,
as Major Palliser states, nor could it be the case, as
the A tube was likewiss inserted into the B tube
through its breech end, and this would also necessi-
tate the threads of the screw being sunk into the B

tube, as they were, and not made in relief, according
to Major Palliser’s specification, and 1 am sure
either Mr. Hughes, Mr. Alexander, or Mr, Hoskin,

who were engaged at the Millwall Tronworks at the

f| time the tube of my French gun was made, will

oorroborate these facts. It istrue the inner tube
had a solid end, but this, I maintain, is the seame
in effect as if it had been plugged, and the gun cer-
tainly had some additional improvements, which
no doubt contributed to its extraordinary endur.
ance, but its comstruction was exactly in accord-
ance with my specification of 1863, and sofaras
that invention went it embraced all its important
eatures.

Major Palliser next asserts in bis (C) proposition,
that in my 1863 patent I infringed and copied his
patent of November, 1862, in using separate screws
to the different tubes, and in making the threads
of the screws in relief, and the metal around them
thicker than the other part of the tabe. Now, in-
stead of my copying from him, if there has been
any copying at all, it is Major Palliser who has
copied from me, for, an I befure stated, in my 1863
specification I have shown and d. scribed
screws in the different tubes, and by means of these
screws a portion of the longitudinul strain is trans-
ferred to the outer tube or casing. This, however,
Major Palliser has also omitted ; let me quote what
I eay:—*“ It is, however, essential that the ends of
the lining tube B B should bear well against the
shoulder or end of the recess at 8, into which it is
fitted and against the face of the breech screw C, so
that being compressed betwcen the show/der at one
end and the breech screw at the other, any strain
thrown on the lining tube B B tending to elongate it
will be transferred to and resisted by the cast iron
body of the gun,” so that this patent not only con-
tained the separate screws, but something more,
viz., confining (the ends of the inner tube beween
the screw and the end of the recess—a really effi-
cient arrangement for taking the longitudinal
strain, whereas Major Palliser’s, only using a
screw at one end without anything at_the other,
would not effect the object intended; it would be
like attempting to hold the parts of a structure to-
gether by screw bolts having nats at oneend but no
head at the other.

As to that part of Msgor Palliser’s patent re-
lating to making the threads of the screws in relief,
and the barrel thicker, I say that neither in my
French gun, nor in my 1863 specification, as respects
the increased external diameter round the breech
screw which I describe, do I copy or infringe it.
The principle that he considers was never c! earl_y
defined until he made his miniature bolt experi-
ments, only shows how little he knows of engineer-
ing practice, as the facts that Major Palliser
demon.tnte\i, vis., that a bar would break at its
weak part, and stretch more if of uniform size than
if not, have long since been known and applied by
engineers in various ways. But Major Palliser has
made a great mistake in applying the results of
his experiments to my designs, as in his bolt experi-
ments the strain applied in all cases exceeded the
elastic limit of the metal, whereas, I beg to say my
gun was detigned to bear, and it did sustain, the
heaviest charges without being strained up to the
elastic limit. Then, again, Major Palliser is wrong
when he says that the longitudinal stretch will be
confined to the weak epot; the stretch will cer-

tainly be test at the weakest point, but exten-
sion will also take place in the other parts of the
bar, and the amount at each point will be in the

inverse ratio of their respective sectional areas. In
Major Palliser’s bolts, the difference in sectional
area between the body and the bottom of the thread
was more than double, whereas the difference of areas
between the metal around and close beyond the
breech screw in my guns hardly amounts to 3 per
cent.; and then in co! uence of its conical form the
area of the metal around the reinforce decreases so
that at a short distance it becomes less than ths area
o{‘the metal around the breech screw to the bottom of
the threads. As this was shown in the specification
drawings of my 1862 patent, Major Palliser could
not of course claim making the sectional area
through the metal surrounding the screw the same
or greater than other parts of the tube, and he
confines himself in his provisional specification to
making the diameter of the screw less than the
diameter of the bore. Now,qas in my 1863 specifica-
tion I propose to make the ;sectional area of the
metal around the reinforce nearly the same through-
out, I providefor the area of metal round the screw
retaining its proper proportion by increasing the

diameter. Major Palliser, in his November,
1862, patent, proposes one way, of doing what was
shown in my previous patent, and I, in my 1863
patent, propose another—his would be totally inap-
plicable to my system of construction, in fact, it
would prevent its being put in practice ; I could not,
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nearly every m onitor, ‘and built iron steamers, most of

the mail steam packet comganiel this year, viz.,
| 1 nman’s, three to the
Pacifie Mail, four each to the Royal L{ail, Peninsu-
lar and Oriental, and National Steam Company,
Union Mail, three to the German

Companies. Thirty of these steamers are screws,
and five paddle.wheels. Twenty-four are already
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Oraniska, in the Gulf of Baloni
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and mentioned some particulars

lace w

334 THE MECHANICS' MAGAZINE. Novemsrr 24, 1865.
if I were to use his plan, get my tubes into one | A new steam fire engine named the ** Olint.” has [ Petrolenm is becoming king in Western Oanada.
another, and, therefore, he need not fear I shall just been constructed for the Liverpool' Fire | The oil fever seems to be np%dly spreading, It is
gver pirate it ; mine is altogether preferalle, and it Brigade, by Messrs. Marryweather and Son. The | almoat impossible to keep trace ofall the new places
"?mt‘" ; ent of my 1862 invention, the engine is on the same principle as the ** Suther. | where wefll are commencing, or of which it is
:12::\ l:}: ni: rf;:em?ntto;:’ lhlgd I °A°ntl°“d.’ no copy | land.” 1t has double cylindsrl.l each being 631:;1 asserted they have *‘struck ile.”
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ify your obedient servant, don steam was raised to 100b. pressure in eight | Manifest on the Madras Railway i"u the ontly the

P. M. Pansons. | minutes from the time of lighting the fire, and pro. | the North-West line areiron, and consequently th

Blackheath, November 31, jeoted a 1}-inch stream to a distance of 216, from | 205t of maintenance is found to be lessthan on the
[In fig. the engravings in Major Palliser’s | the nossle, and a 1-inch jet 178ft. The quantity of | South-West line, where the sloepers are of wood.

The Company propose to renew halfthe South-West

i E iron sleepers; the other half passes
through a district where teak and other timber fit
for sleepers are obtainable, 80 that iron need mot

The Malta and Alexandria telegragh cable has
again broken down in the old 0
often proved defective—namely, between Bengasi
and Alexandria. The mishap is to be the more la-
mented at the present moment, as the telegraph
steamer “ Hawk ” is not available to repair t e
injury, being away in tho Adriatic for the repair
of tho cable between Otranto and Corfu.

Tho formal opening of the Indian Tramway
Company’s line between Arconum and Conjeveram
took place on the 30th September. The cost of the
line has been something less than five and a half
lacs of rupees, or, in round nambers, 30,000
a mile, and its construction is eaid to be ex
in_every respect. Branoh lines of this kind are
calculated to be of great advantage to the country
through which they pass, as well as to benefit the
main lines of railway by serving as foeders to

ere it hasso

cellent

Oil has been extracted from the Jet rock or shale
which overlies the ironstone beds in the Cleveland
district. This is & most important discover: for
Cleveland, owing to the fact that the shale is in
great abundance, and, in many cases
the surface. On the coast north of W
and can be worked

ocrops out to
hitby the jet

A plan islikely to be brought before the publigin
a few days, and before Parliament next seasion, for
building & bridge across the river Mersey, ata
point two or three miles above the town of L!
pool. This bridge it is proposed to constract with a
railway, a carriage road, and footwaél for passen.
1t is stated that it will be of suf
to enable large vessels to sail under it,
will ba placed so far above the docks, harbour, and
the Sloyne as to offer na obstacle to the trade and
commercs of the Eort. The author of the plan is

ver-

cient height
, and that it

The second of the series of lectures to working
men on the chemistry of coal took place on Monday
last at the Museum of Practical Geology,
street; the subject being the * Elementary Con-
stituents of Coal.” The lectarer, Dr. Frankland
aftera brief introduotion on the component parts of
water, illustrated by experiments how _the two
elements, hydrogen and oxygen, could be divided by
a ourrent of electricity, and reconv.
He also explained how light and heat are generated
by potassinm, nitrie oxide, .
lecture was well attended by working men, who
evinced their satisfaction in & marked manner,

The Inspector General of the S
ports that the inhabitants of Rio
Andalusia celebrated for its copper mines, have
hitherto been perfectly free from ¢! olera, alt’hough
surrounded by the pestilence. This is attributed in
the country to the sulpharous acid gas which is
evolved from the copper ore exposed to the opera-

5 this opinion is so prevalent

Jermyn.

into water.

and phosrhorus. The

anish Mines re-
q‘into, a place in

situated two leagues

thirty and forty acres in the neighbo
Naples are now planted with it, from which a crop
of about 40,000lb. of 8eed-cotton, equivalent toa
' yield of 10,0001b. clean cotton is expected this yoar,
The handful of seed planted in 1863 produced abogt
80lb. of uncleaped; and with the seed of thig
quantity two acres and a h

which yielded a bale of 7501b, of

e public square,

and also on the
land of 8amos ;
of the coal there

tlightfy exceeds the ordinary coal of the coal mea-
sures, and the results of experiments wpon its com-
bustion, which gives 30 per cent. of ash,

The most remarkable proof of the sugocess attend-
ing the efforts of the Cotton Supply Association to
rromote the growth of cotton is to be foundin the

act that, from the accidental reception of a handfal
fand cotton seed in the year 1863, between

urhoed of

alf were sown in 1504,
clean cotton.



Noveuwes 24, 1885, WE: MECHANICS' MAGAZINE.

335

Prtents for Jnbeains,
ABRIDGED SPECIFICATIONS OF PATENTS,

Abeidged Specifications of Pateats given below are
:;:iud., socarding to the subjects to which the respective
{aveations refer, in the following Table. By the system
of classification adopted, the numerical and chranological
ander of the spocifications is preservod, and combined with
all the advantages of a division into classes. Iv ol:onld be
u that these abrid t3 are prep exolu
sively for this Magasine from official oopies sapplied by
the Government, and are therefore the, property of the
Proprietars of this Magazine, Other papess are hereby
warned not t0 produce them without an acknowledge-
wenp —

BoiLsas awp Puunaces,—1182, 1180, 1186
Buipives AND Buiiarya MarsmiaLs,—1143, 1164, 1170,

119, 1304
i 1171, 1174, 1184
ag p

OusMisTRY AND PrOTOGRAPHY—1161,

OuLrivarion or ¥us SoiL. includi
menta and machines,—None.

ELECTRICAL APPARATUS,—1333

Pissous Fasrios, including machinery for treating fibres,
pulp, paper, de.,—1144, 1156, 1186, 1169, 1160, 1169,
1193, 1200, 1203, 1319

Poop 1xp BuvEmaass, includin apparatus for proparing
fond for men and 3,—None.

FesurTORE AND APPARE, includi y
time-keopers, jowellery, mausical instraments. &o..—
1161, 1165, 1166, 1167, 1135, 1188, 1194, 1199, 1301, 1308,
1113, 1316, 1317

GasxmaL MAcHinesyv,—1173, 1175, 1116, 1189, 1190, 1191,
1193, 1203, 1210

Liowrne, HEATING, AND VENTILATING,—Noné.

Msrais, iucluding apparatus for their manufacture,—
1183, 115¢, 1183, 1206, 1208, 1311

MisosLLANROUS—1145, 1147, 1148, 1149, 1168, 1173, 1181,
1187, 1196, 1198, 1214, 1224

Roups AND VEEICLES, including rallway plant and car-
riages, saddlery, and harness,j&c.,—1188, 1163, 1322

Ssrrs axp BoaTs, including their fittings,—1187, 1163,
1218, 1138

Brzan Exanres, &c.,—1150, 1195, 1212

Wanrans.—1146,1177, 1178, 1183, 1197, 1207, 1209, 1311

1143 J. J. Panxxs. Improvemsnts in apparatus for
making sommumnications from one part of a building to
aother. Dated Aprif 24, 1865

1o communicating or signalling from one part of a build-
ing to another, the p: ploys wire and ks some-
what inthe ordinary manner, and makes the audible and
visible signals by bells or gongs an b ted

+or1d 11

prepared, is good. Spirits of turpentine or aloohol may be
unp\oyui for mixing the paint. Patent abandoned nd

table. The tyre of each of the driving wheels of the lo-

1149 N. SisLY, Jmproved apparatus for pouring asd
decanting liguide, Dated April 36, 1868 for » “
This invention oconsists, mainly, in s0 arranging the
vessels employed that the air whioh must be contained
therein in order to impel the outflow of the liquid shall
enter at or near the extremity of the spout, so that the

aperture of the spout heing placed at the point or level to
whioh the liquid ia desi to rise, the influx of air will be
stopped by the rise of the liquid to such point or level, and
the farther outfall thus pi d nt adbandoned

1150 T, WaLxzr. Improvements in means or apparatus
for measuring the flow or pussage of ligquids, which tm-
provements are also applicable in obtaining motive power.
Dated April 25, 1865

This invention relates to means or apparatas for
measuring the flow or passage of liquids in which
vanes or fans are applied in an angular or in-
olined direction upon the peripbery ot a diso, cylin-
der, or cone, or upon other suitable surface applied in a
cylindrioal or other saitably formed case, so that the action
of the liquid on such vaunes or fans (forming a rotator) in
its flow or passage may cause the axis of them to revoive,
and thereby give motion to suitable wheelwork and index
apparatus by whioh the quaatity of liquid pasted may be
faodicated. Patent completed.

1151 G. Davizs. Improved apparatus for seouring
buttons to fabrios., (A communication.) Dated April 25,
1885

This invention consistsin certain mechanism for securing
buttons to fabrios by means of metal rivets, the stems of
the latter being first passed through the fabric, and then
through the buttons on to which they are riveted. Patent
completed.

1182 R. A, Broouan, Improvements in smoke consum -
ing furnaces. (A communication.) Dated April 25, 1865

tive enginehe makes with a graave eorresponding wit

the form of the head of the rail, fo that the dmlu :hool‘:
rest on the sides of the rail, and do not beay on the top or
::I:l:..“'l':: ::o .iildu <‘>’!‘theh ‘groove in the whe¢l thus nip
e rail, and in this manner a )] reased

adhesion is obtained, Patent completed, groatly ino
th"“ J L}J&‘chl,nn and A. K. Daiss. Improve:nentsin

¢ mon ure of wulsrproof fabrics and in TG
to be chplow.d therein. Dated April 25, 1865 Db
Inp g this in ion the inventor takes vegetable
gum of the class to which gutta-percha or irdia-rabber be-
long, and reduoe the same in a mastivator to small pieoes,
digsolve the same by bisalphuret of carbon, and add there:a
from 1} to 2 per osnt. of chloride of sulphur. The clear
solution is ruun into an airtight cbamber, in the ends of
which are horizontal slots; these slote are covered Ly guide
boxes flsted with pairs of nipping rollers between whioch the
fabric is passed, The fabric passes into the chamber, off &
closh beam, under and over guide rollers in the chamber,
and out thereof at the other end, passing between nipping
rollers which the saperfl lution from the
fabric. The fabric now passes to a heating chamber, where
m “s:lv::t is volatilised. There are other details. Patent
oned.

1160 W. Oxusy. Improvements applioadls to vollers of
mackinery for preparing and spinning Abrous substanoes
which improvements are also applicable to other rollers
twhich are pn’aud towards each osher. Dated Avril 25, 1866

This is not described apart from the drawings.
Patent completed.

1161 W. Crar. JImpr ts in the o ¢ of
soluble and assimilable superphosphates of lime by the ap-
plication of phosphorio acid and asid phospAatss. (A oom-
muanication.) Dated April 35, 1865

The patentes claims, first, the application of phosphoric
acid :‘t any c:;‘cm)of dilution or vounceatration for the

The objeot of thisinveation is to construct fi in
which the smoke is burnt at the moment of, or imme-
diately after, its t i The in jon mainly oon-
sists in the employment of supplewentary fireplaces ol
special construction, in which the combustion is effected by
aic foroed in by a fan or otherwise, and in the formation of
lateral air chambers or arches, by which the air is intro-
duced to facilitate bustion, and to infl the gases at
the upper part of the supplementary fireplaces. Patent
abandoned.

1153 J. N Browy and T.D. CuAre. Improvements in
ths manufacture of irom, and in preparing fusl to be used in
the ufe ¢ and melting of sron. Dated April 25,
1865

The p claim facturing fron either in the
blast or smelting furnace, or other furnaces used for melt-

d P
on tableta, bat instead of pulling the number up by the wire,

ain ardinary, he detaches the tablet and allows it to drop,
b desired. He effuects this de-

ing or refining pig or cast iron, by the use in the said fur-
naces of a fuel taining ores or ds of bi .
ot ores or of whether the said fael

be used with or without admixture with coke or other fael

20d 90 exp the

taching and du':mng of the tablet by p
and he furth ts ication b
bell with the wires by a oontri y
scribed. The numbered tablets are arranged in rows or
series (by preference in vertical rows in suitable slides and
frames), in which the bers are d through opent

the gong or
hereaftor de.

1o

org mixture. Aleo, treating or preparing fuel to be
used for theaaid purposes by mixing either with small ooal
or alack, or other carbonaceous mattar, which it is intended
to coke, or with carbonaceou. matters or mixtures which
are | ded to be P d into solid fael, powd)ored

p t d superphosphates, a sube
stitute either wholly or in part ft:l? &hop -nlpl;n:o aoid
hitherto employed for this purpose; secondly, the applica-
tion of alkaline, alkali y , or metallic
soid pho-phag-, st any degree of concentration or dilution
for the of + d superphosphates o}
lime, the said acid phosphates being used as substitutes
either wholly or in Jm for the sulphario acid usually em-
ployed; thirdly, the application of sulphuric or other
mineral acid, of phospboric acid for transforming into
acid phosphate the tribasio or 1 phosph oflime,
yhioh are formed by the action of phosphoric acid on car-

of natural phosphate; k:m-:’l‘:l,y,L tho‘_agplloation

(XY

ot a mixture in sui proporti P acid or
aoid phosph Iphurio or other mineral acids, for
acting on mineral phospbates; fifthly, adding to any
n:guphoophnul i ity of phoaphoric acid, in
o

er to enrich it in soluble phosphate; sixbly, adding to
any superphosphate a g or less quantity of phosph

of ammonia, in order to enrich it in soluble phosphate,
aud in volatile or fixed alkalies. Patent completed.

. 1162 W. Hussano. Improvements in soouring or fasten-
sng wooden planking to srom frames in ships or vessels and

also to the outside of iron ships. Dated April 95, 1868
‘Thngin ti i in tapping an the interior side
k llel sorew heads extending to a sufficient

ores or compounds of titanium, orores or

when the tablets are d d. A pull app is o

PP P P
© sach vertical row to raise the tabiets after being dropped ;
this pull is arranged to lift one or the whole number of tab-
Ists at the same time, so that, ln;:roctng several of them
happen to be dropped at the same time, they can be again
readily sot by the attendant after the signals have been at-
tended to. Patont completed.

114 W, Ovamx. Imp ts in Ring or stesping
and bleacking temtile or fbrous materials. (A communioca-
tion.) Dated April 34,1868

This i i )| to the steeping and bleaching of

all kinds of textile matters by means of ammonia. The
patentes states that he has found by experiments that
ammoniscal water, if employed in a heated stato at a pros-
sure of from five to six atmospheres, has no effect on the

gity of the 1 terials, while, at the same time,
from its energetio action, it surpasses all other fixed bases
hithart loyed for washing o A

ploy g the said matt
Patont completed.
1145 A. ATxIxS, A new or improved shos ér sandal for
focilitating the art of swimming. Dated April 24, 1865
Bock or shoe, light faoric, sole of gatta percha, &c., &
paddle under sole of two rings acting on hinges made of
metal. Patent ned. *
148 J. F. O. CarLe. Impr

4, A aadis

%0 a8 to form an intimate mixtare of the said
titanium or ores or pounds and car
matter, substantially as described, Patent completed.

1154 J. N. Browx and T. D. CLaRE,  Improvements in
paints or compoaitions for couting and presérving metallio
and other sub Jrom lation and decay. Dated
April 25, 1865

The patentees claim preparing the said paints or composi-
tions by the use of powdered ilmenite, or the other ores of
titanium and iron, described as being used for the purposes
of this invention, mixed with drying oils, or other oils or
varnishes whioh are or may be employed to mix with pig-
ments for the production of paints. ~ Also, preparing the
said painte or compositions by the use of a mixture of
powdered ilmenite, or the other ores of titanium and iron,
described as being used for the purposes of this invention,
aad graphite mixed with drying oils or other oils or var-
nishes which are or may be employed to mix with pig-
ments for the production of paints. Patent completed.

1185 J. WiLKison, jua. Jmproved means or apparatus
Jor printing felts, fooroloths, carpets, and woven fabrics.
Dated April 25, 1865

itable f 'k the patent ts at con-

Upon a
i a series of cylindrical pattern rollers,

n by
nosdis guns for military and other purposes. Dated April

24, 1865
This i ion is not deseribed apart from the drawings.

Datent completed.

1141 W. E. Nawrox, Improvements in penkolders or
¢, (A communication,) Dated April 24, 18656

This invention has for its ahjeot to construct the instru-
meats in such a way that they always maiatain the same
external appearance, and that the slot and ring whereby
the pen is pushed out when it is required for use may be
dispensed with, Patont completed.

148 O. G. Wagnxx. Philosophi ination into
the alleged spirit manife y isting of a lamp and
@ cless rooms. Dated April 34, 1886

This invention relates to means for determining thetruth
or tacility of alleged spiritual manilestations. Theinventor
eoastructs a close room, and uses a peculiar light therein.
He paints the walls, floor, and ceiling with care, and filters
tbe light that is used. T'he room must be close, and have
20 open door or window. It should be airtight, though
some air may be admitted for veatilation, but it is bester to
have a reservolr of air held under pressure in a tank in the
room, to be allowed, on turning a fauoet, to escape intothe
~om for gomfortable breathing, It will jssue from the
room through unavoidable apertures. The light used may
be thas fram the combustion of hydrocarbon, but it should
be made t0 pass through a liguid coloured blue, black, or
violet. Bo little light should appear through it (b
wmuch gas may be burned) thas the room will seem entirely
dark at first, but the person shut in will grow to perceive
the light, and objects in the room will became visible. In
such a room, with this light there will be a chanoe, if any
chanoe exist,that spirits may become distinctly visible. The
Teason that spirits are not seen, it may be assumed, is that
the light is too coarse; it passes through them, and does
not refloct from the surface. In order to see them at all,
1t would, therefore, appear that the light must be exceed.
ingly minute, and, therefore, it must befiltered. The kind
of paint proper for painting the walls, floor, and ceiling
of the closed room is that which iu chemistry is kuown as
Wing akin to carbon. Delomite or maguesia, properly

out to the pattern it may be desired to impress (each pat-

tern being filled with woollen ocloth, or other suitable
absorbent) upon the felts, floor cloths, curpets, or woven
fabrics. Underneath these rollers he places cylinders free

to revolve in bearings secured to the frame, and at such
distance from the pattern rollers as will allow the material
to be printed to pass between them, aud at the same time
to receive the impression of the pattern rollers which are
supplied with colouring matters from feed rollers covered
with suitable material, sach as woollen cloth, such feed
rollers being each one of a series of three similarly covered,
and in oontact with esch other, the last rollers of the
series revolving in troughs furnished with the requisite
colouring matters. Within the frames at either side, and
extending from end to end of the same, he plaoces endless
chains of the well-known construction furnished with
tenter pius, and oo either side of the machine, at the front
end where the oloth is fed, and also at the back end, he
places & wood roller, furnished with an india-rubber or
elastic ring over the line of traverse of the tenter pios.
Patent completed.

1156 O. JACQUELIN, jun, Improved means or apparatus
for gaining or acquiring motive powsr. Dated April 25,
1866

We cannot here givespace to the details of this invention.
Patent abandoned.

1151 W. Erpzs. JImprovements in ateering ships or
vessels, and in the mackinery or apparatus connected there-
with. Dated April 35, 1865

‘This invention has for its object the means of steering
ships by machinery actuated hy means of a piston work-
ing in a oylinder, whioh piston is moved preferably by
steam, although water, compressed air, or other itabl

depth to ensure a firm hold to the frames by the insertion
of screws f d parallel th h their length. By
previously tapping the planking, the parallel screws are
seadily inserted, and will give a much greater holding
power, Taper screws may, however, be used, if desired,
without tapping; hut this plan is inferior in strength and
holding power. Copper or metaliio sheathing may thus be
applied to a flush d rface, and, q ly,
vanic action will be prevented. The inventor likewise pro-
poses to apply wooden plaaking to the bulls of iron vessels
by tapping the planking as befors, and boring or tapping
the iron plating, and securing the wood to tbe iron from
the inside by parallel sorews,or by taper screws. In this
oase, also, no galvanio action can arise with the sheathing.
He proposes to galvanise or tin the points or screws of
copper or patent metal bolts 8o as to avoid contact and
electrical action between the copper or composition aand
the inner frames in shipa. Patent abandoned.

1163 R. Bcouxs, Improvements in railway chairs and
in the mode of securing rusis thoreto. (A communication.)
Dated April 26, 1865

Ia 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 groave forming the segment of a circle
on the otber iuner side of the chair. When the rail fa
placed on the chair to be fixed in it, be inserts a block be-
tween the rail and the part of the ohair where the groove
is. one edge of such blook being formed to fis the shape of
the rail, and the other edge of it having a groove, form-
ing the segment of a cirolee When this bloock is
placed in the required position the two grooves form
& concentric channel. Iu order o fix the rail in the chair,
he inserts a bar or olumg of eccentric form in the ocom-
centric channel, so that, by turning it by means of a span.
ner or wrench, the rail is firmly held in the chair. A small
wedge is then inserted through a hele in the upper pars of
the chair to pass through & notch or slot in the eocentric
bar, and thus preserve it in its required position. Patent
abandoned. W

1164 1. D. WRITRHEAD. Improvements in fire cscapes
and portudle ludders, Dated April 20, 1868 4

We cannot here give space to thedetails of this invention.
Patent abandoned.

1168 O. W, Heavex. 4 new or improved fastening for
Jastening artioles of dress, which esd fastening 4s aleo
applicable to the joining of belts and bands and to other like
purposes. Dated April ?. 1888

The p having elastio sides, the
free ends of the said elastio sides being hook shaped, and
either plain or pointed, the engag of the f: iog
with the article to be connected to it being effocted by the
expansion of the said elastio sides, and the disengagement
of the compression of the said sides, as deseribed. Patent
completed.

1166 J. and W, FAIRWEATRER, Jmprovements in sewi
machines. Dated April 26, 18656 “

The object of this invention is to obtain a motion for

diuro for p. may also be used. Palent
completed,

1158 J. T. BuckxiLL., Jmprovements in the construction
of railway rails and wheels. Dated April 25, 1866

In order to enable locomotive engines to draw trains up
steep inclines, the patentes make the heads of therails
wedge-shaped or inolinod at the sides, and flat on the top or

& P

the b dles that will prevent incorrect stitch-
ing ; also to be capable of using one or two needles at the
top or bottom. For these purposes the inventors work the
top needles by a lever and io, thesaid io being
placed on the driving shaft, and they fix on the same shaft
sseam to give & reciprocating motion to a worm shaft,
which motion is itted to the bots dles by &
worm and worm-wheel, This inventiom tarther conalats of
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Novewmser 24, 1865.

the needles bei: justable to 3
Pﬂ:’.‘ ng adjustable dl!«ntwldthdwotk

1167 G. Munsy, Improvements in machin sewing
and embroidering. Dated April 28, 1065 777"

We cannot here give to -
ton, Pater, ore gi !ploo tho details of this inven

1168 F. D. P. J. Oanassox. Improvements in apparatus
Jor disintegrating getadle and animal eud, Dated
April 28, 1865
For disintegrating as perfectly
;hon space of tu;o. the diffe ent
uoing paper, and especially the
the ﬂlm,nu’ol which are 2pabl

28 may be, and in a very
materials eapable of pro
green weed, a portion of
of producing fabrics and

::.nru!u l: [ po-::i f ¢ . v'orzlocalm. 1 o8 e
P! m of two inders capab
bearing a high , 83y tem at: oS fe of

L p ; they are
made by preference of theot’h-on, and fitted with n’loty-
valves, and 'wlth apertures for the introduotion and oxit of
the to be disi d. Two boiler tubes made
of sheet steel, are held in a turnace, and are put fn com-
mubication with the first cylinders by pipes which in
oonsequence of the heat establish a drculpnnun of liqnid

tabes, for the

boilers are heated to the desired tomperature in order to

obtain 8 like temperature fn the oylinders oontaining the
ials to be disinteg d. Patent completed,

1169 R. A. Broonan., 4 n2w or improved method
mdm::nin‘g o;‘ P"”lm 'Mh"‘o'{ thru::, und fadrics, and
apparatus to em) therein, communiocation.
DLT&:? April 36, 180: ¢ oation.)

s ion N

or surface to which the apparatus is applied, causes the
labricant to flow and gradually supply the parts requiring
lubrication, that is, during the time such parts are in mo-
MOI:.’ " SM;‘" completed. » i

1 - TANeYR. Improvements in raulic pulling
Jacks. Dated April 27, 1885 i

This § ion ists in ging the parts of hydrau-
lic pulling jacks in such a maaner that great

a farnace for a time and become thereby burned sad wora
are turned away from the interior, whilst other partsof the
rollers which are new or have heen restored or re-made are
at the same time turned inwards. Patont abandoned.

1184 A. Gratnoer and O, M. Grapres, Improvements in
the production of portraits or likencsses on certain maleriale
by means of photography. Dated April 27, 1885

This in i |

and efiiciency of action are secured. We cannot here quote
the details. ~ Patent adandoned,

1177 J.Care. Improvements in breechloading Arearms
ord: y, and in projectil Dated April 37, 1865
We caanot here give tpace to the details of this inven-

tion. Patent completed,
1178 H. W. Woop. Impy n hinery for re-
duaing friable substances to powder. Dated April 27, 1865

This machinery consists of a polygonal case or chamher
provided with trunni pF d in hearings to admit of
the case being made to rotate, and farnished on the inside
with one aor more, by preference two rollers, which are in-
serted and work in ‘llnoruaﬂel or nearly 80 to the axis of
the case. A door for fttinz the sub into and
withdrawing it from the case is fitted at some part of the
rim. The reduction of the sub to P d upon,
after being placed in the case with or without the addition
of liquid, is ef by imparting rotary motion to the
oase, whon the will be continualiy tarned over and
over, and will be subjected to the action of the rollers, and
by continuing the operation for a period depending upon
the nature of the substanoe, it will be reduoed to fine
powd ¢ wlsted

hat

Y Jor cutting

— Detancealat in "i' ‘h,or.,. ing fila- +  Patent
mentous sul 0es by impregnating them pi to, | ~ 5 . Imy ¢
:r“ dnﬂnf‘:r‘laner. :::edor:hl:o? manipulations they un- 5. Hawver .
g0, Wi T maois )y being forced th h or over
a pm; liqni_d; ora liquid Roey ,U- any d roug e Gy | wood. Dated Apr 27, 1865

N .

agent or The on also of an
apparatus in which the air is moistened and applied. This
ngpumu consiste of a tank or chamber oontaining in
the lower part a simple or compoand liquid; the tank
is closed at bottom, except to a pipe leading from an
air-pump; plates extend across the tank with perforations
at alternate ends, to cause the air to travel in a zi
direction and through a large extent of the liquid. At
some distance above the level of the liquid is an open work
tray for supporting the fi \ to

8338 | diameter of the mast

in "
or shaping masts, l?a"' and other beams and articles of

Uponafnmeorbod'.he, ts & hori 1
oylinder made to rotate upon its axis by a worm in gear
with teeth on the cylinder or otherwise, One end of this
oylinder is flanged and the flange carries six or other con-
venient numbe: of pins, on each of which a lever is free to
tarn in order thac the fonn may approach nearer to or
recede from the centre of the cylinder according to the

or other article to ba formed. The
inner ends of the levers carry horizontal spindles,on which
}oo.o pulleys are mounted: some of these spindles, by pre-

be
moistened, The tank is closed at its sides and top, and is
provided with doors to allow of the substances being placed
upon and withdrawn from the tray ; and pipes fitted with
stopoocks are attached to allow of the escape of air as may

be required, or to lead the moistened air to he applied in
other vessels, Patent abandoned, il

1170 J. Cowxmngran. Improvements in the construction
of. f buildings. Dated April 26, 1885
n performing this in the i oonstructs the
floors, partitions, and other internal portions, and some-
times part of the walls of buildings to render them fire-
of a number of lengths of l:on or other metal, rolled

to ble fo ¢ tion t

or otherwise f d tr he
Z iron of commerce, and these he places parallel to each
other close together, or at such distances apart that the

» that is, those portions which are

lateral limbs of the
bent in opposite directions as right angles to the trunk,
shall be safficiently far removed from each other that they
will retain prepared lime, or other plaster placed u

, and 80 dispense with laths, The said lengths of iron
are tied by rods which pass through the trunks of the 2's,
and pieces of pipe on the said tie-rods or other i

three, carry circular saws secared to the pulleys,
while on each of the other three spindles flying cutters are
mounted. The pulleys, saws and cutters are driven by
bands or otherwise, and another band passes round all the
pu]lcynor:plndleatoknp the saws and cutters to their
work. On each spindle the patentee cast: a groove or
grooved wheel or flanges to receive a plummer block which
carries a guide roller, the distance of which from thespind!

to the producti photograp
likenesses on porcelain or othor ceramic ware, and 00ns stg
in producing the photograpl orlikcneuof;pomnqrthiu
on to the ware itself, instead of taking representations on
paper or other materials and then transferring it to the
earthenware to be afterwards burnt and glazed, as hereto
fore. Patent completed.
1185 W. E. Newron. Improvements in arti arms
and Aands. (A communication.) Dated April 27, 1865
This invention is not described apart from the drawings,
Patent completed,

1186 D. Siurson.  Improvements % furnaces, Dated
April 47, 1885

This invention relates to § P ts ia f asad
for puddling and boiling iron, and consiste in placing a
seoond chamber beyond tha ordinary puddling chamber,
thus producing a furnace having two puddling or boiling
chambers instead of onv, as heretofore. Patent abandoned,

1187 T. O. MancH. Improved contrivances to Jacilitate
tusammm of flowers and leaves. Dated April 28,
186

This § fon i ga ber of glass
tubes to a base in such manner that they shall radiate oat.
wards in different direetions from the centre, aad by their
position, height, and different water lovel give a particular
direotion, as well as firm support, to the flowers and leaves
inserted within them, Patent completed,

1188 E. Moorz. Impr te in the ifacture of
dress shérts and dresses made by means of tAe stocking
frams. Dated April 28, 1865

This invention relates to a previous patent dated April
30, 1862 (No. 1264), and consists in combining with or in-
serting in shirts and dresies made by the process of frame-
work knitting, fronts, collars, and wristbands of linen or
ocotton, woven in the ordinary manner with weft and woof,
the shirts and d: being factured in the frame
with selvage courses at the required parts, to which the
fronts, collars, and wristbands can be connected or attached
in vhe usual way by needle and thread, or by the sewing
ma;l:iine, or by any other suitable means, Patent com-
ple

ttanhi

.

1189 A. C. HENDERSON. Certain {mprovements én watsr
wheels. (A communication.) Dated Apil 28, 1865

can be regulated by screws and nats or otherwise,

. On one
end of the timber to be shaped the pat, ts a templ

This in ists in the use of a large wheel fur-
nished with an endlmch:l:. of buckets,the lengthol‘ obain,
b ity of

ped the p P
ocorresponding to the form of the mast or other article to be
produced, The patent. this timber on a horizontal
travelling platform and briags the end carrying the tem-
plate to the end of the cylinder on which the saws and
catters are fitted. Patent completed.,

1180 A. Faaxcis, An improved apparasus for condensing
steam and feeding boslers ofth the products therefrom.
Dated April 37, 1865

This invention consists in utilising steam after having
produced its effect in steam cylindere by eausing it to pass
hrough an app isting of one or more cylinders,
oluh ?gnmning‘ tubes filled with cold water and air, con-

6ces are used to keep them apart and in proper position,
the lateral limbe are broad, holes might be punched

or made in them to give sufficient holdi - for the
) Patent abandoned. . 18 Spaces
1171 J, A. RowLAND.  Improvements

8 pho 117]
cameras. Dated April 26, 1865 Photogrep
This invention relates to a novel mode of constructing
cameras so that large pl orp io pict may
be taken with lenses of moderate size. Patent abandoned.

1172 J. Dooex. {mprwcuwm in file outting maokines.

Dated April 26, 186, frst N .
in the use of paratus
muiim is w»wm a

This invention consists,
whereby the motion of the
faulty cut has taken place, Another part of the invention
consists in & method of arranging the standards or guides
for the cutter. Patent abandoned.

1173 G. T, BoUSPIRLD. A new resinous gum. (A com-
munication.) Dated April 28, 1865

This invention consists in the use and ad i a

y resh alr driven in by a pump or fan.
The steam is more or less condensed by contact wicth the
0ool pipes, and by suction and force pumps 1s returned into
the boiler. Patent abandoned.

1181 J. F. FxLTHAN. An improvement in mallets used
in the game of croguet and other similar games, Dated
April 27, 1865

The object of this invention is to provide a soft fase to
the mallet in order to prevent injury to the ball on being
struck by it; st the same time to increase the wear of the
mallet and prevent the Jar on the ball being struck to the
hand and arm of the player. This invention coosists in
covering both faces of the mallet with a soft material or

by , by prefi with stout leatner blocked to the
shape of the face of the mallet and extending round the
sides ; the edges of the leather are covered by or beld in &
metal collar and the whole secured by pins, screws, or
nails; ar the collar may be dispensed with., Instead of
Jeazher, vulcanised tohouo, gutta-percha, or other like

itablematerial may be used. When using cork the patentee

p of
new material for the producti of a peculiar kind of gum
or balsam. The material used is th’e_oommonmtmol

the Australi lonies, and p d from it it
is proposed to call *‘ balsam ambrosine.” Patent aban-
doned,

1174 W. H. SBurra. Improvements in photo hing on
wood, and in the preparation of wood, canvas, :ilz, glass,
and other substances for the Purpose of receiving and re-
taining impressions. “Dated April 26, 1865

This invention has for its object improvements in photo-
graphing on wood, and in the preparation of wood, paper,
papier macbe, china, earthenware, glass, canvag, silk, and
other obj or the ption of ph hici i

fite it in a ring round the face of the mallet, The patentes
also sometimes fits a block of valosoised rubber in the
same way, the ring being tapered to Prevent the block fly-
ing out. Patent completed,

ing to
with the driving stafs of the
wheel above mentioned is a pamp of sufficient power to
toroe water either to the top bucket of the endless chain, or
to a reservoir placed at a convenient level for the purpase
of feeding a second set of buckets connected with aad set
in motion by the large wheel. This second set of buckets,
iderably less in ber than onthee?dileu (;:l:i;lbon
mentioned, is for the purpose of sapplying ¢ 8t ar
high bucket of the ndl eiluin as it descends, m
uantity of water being 8o regulated as to exactly m
gho supply required for this purpose, Thus arranged the
whoel is set in motion by forcing up sufficient water to
supply all the descending buckets on the endless chain,
which (say) are thirty in pumber ; the power thus obtained
would, of course, be sufficient to force up by puwmps, or
otherwise, sufficient water to fill the top bucket as the
lower one empties itself, having a iderable an
power, which can be employed for driving machinery, all
that is requisite being a free escape for the water from the
lowest bucket on the endless chain, and the filling the
huckets when first setting the wheel in motion. Patent com-
pleted,

1190 E. M‘NaLLY. _Certain {mpr ta in machénery
or & tus for rolliug or shaping metallic articles of
ir: ar form, such as ' flle blanks " and similar articles.
Dated April 28, 1865 .

This § i lat for the

n to g

purpose of rolling and shaping metallic articles of irregular,
and especially tapering, form, such as spindles, skewers,
file blanks, &c., and the object of the invention is effeoted
by increasing or diminishing the pressure of revolving
rollers acting upon the metal during the process of forma-
tion. Patent completed,

- 1191 J. BERNARD. Improvements in apparatus for rais-
ing water and other fluids, and in raising and lowering swch
apparatus. Dated April 28, 1865 ord

and cap y buckete varying
the foroe required ; conneoted

hani desi

1182 R. A. BroouaN. An improved apparatus for charg-
ing and closing cartridge oases. (A ication. (
Dated April 27, 1865

This invention oonsists in constructing apparatus as fol-
lows :—Upon a bed plate the patentee mountsa vertical rod,
on which a charger is pivoted. This charger consists of a Lube
flanged at bottom and fitted inside another tube, so that on
pressure being applied to the charger or inner tube it is
)

These improvements ist in the application of two sub-
stances in succession to the object on which it is desired
to produce & photographicimpression. The first substa oe
forma a base in the pores and interstices, or on the surface
©of the said ohject for thedeposition of t heseoond substance
which is sensitised to make it receptive of photographic,
impreesions. The first substance the patentes calls a
, and the second subatance he calls a receptive. There
are many varieties of both bases and receptives. As regards
their ingredients, the bases are composed of valata, india-
rubber, gutta-percha, or any gum or resin of a like Datuce
dissolved in benzole, or in any other hydrocarbonaceous
liquid, or it is furmed of gelatine and spirits of wine, or
au oily . The ives are posed of collodion
and g , OF any gelatinous sub in a state of de-
composition, or liquid state, of spirits of wine acd of ni-
trate of eilver, the nitrate of silver being mixed with a
chloride, a bromide, or an icdide, or some salt having simi-
lar qualities. Patent semplated,
1178 J, W. Lowrass, Csrtain improvements in appa-
ratus for ludricating frictional surfaces and in the Iubrieant
%0 be employed thorewith. Dated April 21, 1868

hed down within the outer tube; when the pressure is

d a spring ret thecharger toits 1 position.

The charger carsies a cup at the top. The bed plate also
supports a catriage freeto slide to the right and left within
a oertain limit in a groove; A cylinder for containing the

This invention relates to the pumping
ini h & series of lifts is em-

narily employed in 84

ployed, and consists, firstly, of a novel and improved clack
aud door piece, the door being so connected to the piece
that it isat the same time free to move on such conoection.
Secondly, the inventi i in o ar ing and dis~
posing the several corresponding parts of-the door, aund those
immediately connected with it, as to come into exact and
proper position in relation to the flange fastenings or other
part to or by which the said door is secured, and which is
effected by so placing the door upon the hinge, stud, or
joint thas thefastenings will take into corresponding slots
or apertures, and find their exact position by the mere

cartridge-oase is hinged to one end of this and is
capably of assumiug both a vertical and a horizontal poai-
tion. A h rizoutal lever cairying & block at aboat its
middle and formed with a handle at its outer eud, is pivotea
80 tbat it may be turned to bring the block against the end
of thecylinder when in a horizontal posiiion; a correspond-
ing handle is fixed to the front of the apparatus, car-
tridge closer is fitted o the app us at the end opposi

the lever; the face of the closer is formed to receive the end
of the cartridge and a winch handle is fitted thereto by
which it is caused to rotate when required, Patent com-

1183 W. BaLx. Improvements in Jurnuces used for

smelting and melting iron and other meials, Dated April
27, 1865
‘i invention is especially applicable to thoss classss of

furoaces which are wo ked continuously, and are only
stopped whea parts are burned or worn oat, such as blast
1,

This invention relates to the lubricating of ing or
hori lly-sliding frictional surfaces, by means of an im-
tus i Py

ployed in smelting iron or other ores, and the
l'nunuon consists in applying rollers at those parts of

wi
& tremulant

proved app n binat th s p
of labricant, whereby motion, whioh is given
to the same by ita frictional contact with the shaft, axle,

which are most liahle to wear or to be barned out.
These rollers are arranged to be capable of being turned so
that the surfaces which have formed part of the interior of

of the door. Thirdly, it relatesto the mode and
means of fastening or securing employed, and oonsists in
the application and use of studs, bults, and nats puu;ll_y
and permanently fixed in the door, and parts to which it is
d aund p ly fized. Fourthly, it relates to
the mode and means of making tight or packing the joint
between the door and the flange. Patent cmpatad.

1192 J. BERNARD, Improvements in boring or excavat-
ing and blasting rocks and minerals and ix the treatment of
the tools employed therein. Dated April 28, 1865

This invention relates, firstly, to the use and emplovment
of a novel cartridge for containing the blasting charge em-
ployed in blasting rocks and minerals, and coosists in o
forming the cartridge that the explosive agent employed is
protected from the possibility of being crushed or pressed
vertically, and s at the same time rendered waterproof.

dly, the invention relr testo and consist« in the means
and method ployed for sbaping and treating tools
intended for cutting and boring rocks and hard formations,
which operations he performs by means of sunitable dies
haped as may be required. This is effected b: pl or
securing suoh die or dies in a suitable seat or rest,and pross-
ing or striking the tool to be upon until it
amumes ite proper or reqnired form. Patent completed.
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1193 R, Fxarix, J. MURRAY, and A, Witaos, Img¥ove. | for

ments in dyeing yarns. Dated April 29, 1865

This invention is not desoribed apart from the drawings,
Patent completed.

1194 W. H. Tuckas. Improvements in locks and lock

iturs. Dated April 29, 1868

We caanot here give space to the details of this inven-
tion. Patent adandoned. .

1195 A, WrLLie and J. M'F. GraY. Improvements in
steem engines, relating to valve metions, governors, and
drsin pipss. Dated April 29, 1865
ve space to the details of this inven-
tho. Patent comp .

1196 C. Gaxuox. Improvements in tadlets, tickets, or
instrwmonts to de nsed whon drawing lots udpn‘m,aud/or
ruch like purposes. Dated April 29, 1865

The i to | blets, ticke's, or

tablets of metal,

jostraments composed of two disos o

irory, slate, dboard, or other suitabl rial, either
hioged or pin pointed togeth Oao the adj t surfaces
of the discs or tablets of which such instruments are com-

posed, the numbers of a lottery, the numbers of horses, or
other desired signs or marks may be eng-aved, printed,

d indicated in other suitabl . ZFatent
abendoned.

1197 L.W. BroaDwELL. Improvements in breschloading
Dated April 29, 1866

This invection coansists, first, in the employment of a
conical gas ring in a corresponding chamber in the bore of
the gun, in combination or not with a bearing plate; se-
cond, in the employment of a curved gas ting in & oorre-
spooding chamber in the hore of the gun, in combination
oenot with a ng plate; third, in the employment of
sa adjastable b plate in 3 chamber in the face of the
breech-wedge, in combination or not with gasrings; and,
fourth, in the construction and employment of a screw on
the breech-wedge, all fitted aud acting sul jally in

Y

Other purposes, some parts of which apparatus are also
tioabls to npr(ght shafts and other parts for regulating
‘A ﬂ‘«‘n;’ "1::‘:""" of steam or other elastic Auids. Dated
pri
We cannot here give space to the details of this inven-
tion. Patent completed.

3 {4

1204 F. G Y. Improverents in Y or appa-
;:ﬁ;o “?plowd in dreweriss and distilleries. Dated April
4]

Ths patentes claims, first, the machinery or apparatus
for mashing with two heats, consisting of a good mashin,
vessel, with & carity or jacket surrounding it, into whiol
cavity the patentee introduces the mash water as & higher
heat, and by means as described & stream of cold water to
reduoe it to the required p ; on i d of the
said cavity, he uses a projecting tobe orarm, as desoribed.
When two boiling pans are used for obtaining the two heats
he conveys the liquid direct to the machine without using
cold water. Seooudly, the of bine'y or
spparatus for cooling and lating the p of
the wort liquor in the prooess of brewing, or otber similar
purposes, omululn* of corrugated metal instead 'of pipes,

a bod of raisi

1213 J. O. Davis, Improvements in knife cleaning ma-
ohinss. Dated May 1, 1865

Aocoording to this invention each strip of leather is sup-
rotud by fixing to the diso immediately behind each of
eather strips a blade of horn, or it may be of whalebone;
the horn or whalebone does not come up to the top of the
leather strip, but sufficiently high to give it support.
Patent wmpicud.

1214 W, T. W, Joxxs. An {mproved oroguet stand.
e Ao space t:’doull this

‘@ cannot here give to the s of inven-

tion. Patent ab¢n£ud.

1215 M. W, RurevEx, Improvements én el ling vessels,
Dated May1, 1865 propuling

This invention is applicable to the propelling of vessels
where water is constantly pumped by one or more rotating

paplin, lets or

or ngal pumps to passages on either side
of a vessel, the centrifugal pump or pumps

being sitnated
most oonveniently intermediate of the two sides of the
vessel, Ordiurﬂ‘y it is preferred that, on each side of a
vessel, there should be two tubular p one opening
outina di’notion towards the stem of the vessel, and the

as hitherto g 1y pted, and the g
or lowering the apparatus. Thirdly, the arrangement of

hinery or apparatus for pressing or filtering yeast
or other substanoces, consisting of a shaft on each side of
a framework, with a right and left-banded screw ou it ;
upou the oentre of each is placed 8 worm wheel with worms
gearing into thoml, and flexible material to give a yielding

other opening out in a direction towards the stern of the
veesel, and where the two are d to a

supply pipe from the ing or ceatrifagal pump or ps,
slaioe, which h;zr;fm:rua to be

there is applied a rotating
cylindrical, but it may be ] ng
sluioe is closed at hoth ends, and it is also closed on one
side tosuch an exvent thtt.'whcn theclosed side is turned

pressure, Fourthly, the imp d or app

for regulating the heat or temperature of the wort when in
a stateof fermentation, in which he conveys the wor: or
80 as to form a column

other lignid to the centre aperture,
of liquid of ag density or than the sur-
rounding liquid, which sinks to the bottom or rises in the

vessel, the displaced liguids rising, falling, and passing
through the apparatus, aod effectually regulating it to the

mauner aod for the purposes hereinafter explained with
W to the acoompanying drawings. Patent com-
¥

1198 T. Warre. Improvements in apparatus employed
in the redurning of animal charooal. Dated April 29, 1865

These imp ist in forming on the inside of
¢ylinders, placed horizontally or nearly s0,a series of sooops
or backets, whioh, on the oylinders being made to revolve
either continuously in the same direction, or partly in one
and partly in the direction, pick up, disperse, and
transter \he black from one end of the cylinder to the
other. The cylinders are heated, and motion is commuoi-
cated to them in the usual o p prefers to
employ more than one oylinder, the cylinders being placed
over one another; aad the outlet from one being made to
opea into the inlet of the cylinder next below it, and so on.
The invention also consists in the employment of a cooling
cylinder made of thin metal, into which the black is
recsived after beirg sufficiently burnt, and in travelling
through which it is cooled. Patent completed.

119 G.A. Hupoparr. An improved manufacture of
buttons. Dated April 29, 1865

This i i | to the of that class of
batton which admits of being attached to a garment by the
simple application of pressure. In order to simplify the

£ of metal b and cloth, or covered buttons
d on this principle, the i inserts a loose
wad within the shell of the button, which shell is com-
posad of two circalar pieces or disos of metal connected
ber by the facepiece overlapping the edge of the hack-
piecs, The stud he forms out of thick sheet metal by a
stamping press, which, while stamping out a small circu-
lac piece, throws up the centre in the form of a hollow
cons. The baekplate of the ahell is stamped with & hollow
pierced boss, which forms a recess for the loose stud, and
the hollow end of the shauk of the button, which shank is
intended to expacd under the p ployed to attach
the button to & fabric or garment. To facilitate, or rather
eusure, the expansion of the shank is the object of the
loose stad, which takes the pressure of the iuserted end of
the shank, and causes its hollow end to spread under the
pressare auplied to the buttons, and thus attach itself
firmly to the backpi Patent abandoned.

1200 G. P Dopas. Improvements in pickers for looms,
Dated April 29, 1865

This invention consists in constructing piokers for looms
of india-rabber, or material of which india-rubber is a con-
stitaent, the india-rubber being so treated, compounded,
or combined with other ingredient or ingredients asto give
the composition the requisi ugh and density
Patent completed.

1201 W.OLARK. Improvements in locks and other
J g A ication.) Dated April 29, 1868
This invention consists, first, in improvements in locks
aad keys, whereby to indicate, either wgo.ngcr or separately

$a b

at a single gl or insp the p of the boit,
or whether singly or doubly locked, this being effected by
the aid of append: r ble indioes with which the

ges O
lock and key are provided, which are actuated either by the
tarning of the key in the lock, or by the bolts or other parts
of the same. Secondly, in so constructing locks that,when
a0 ordinary key without the addition of parts, as above de-
scribed, is withdrawn from the lock, it is a proof that it is
securely locked, it beiug otherwise impossible to removethe
key. This objoot is ined by the application of parts to
the lock, preventing the key from being withdrawn. Patent
compieted.

1202 P. A. 1.x O. & FoxTAINEMOREAU, Cortain improve-
ments in apparatus for spinning silk and other fbrous sub-
stances. (A commaunication.) Dated April 29, 1865

This invention counsists in the construction of an appa-
ratas or spindle for epinning all kinds of thread, but is
chiefly intended for doubling silk thread. The spindle re-
volves in a directi y to the bobbins which it cacries,
in order to produce the first spinning, and tho threads are
united at the upper extremity ot the spindle for the doub-
ling. The chiefad of this i ion in, that in one
operation it spins and d the ing from the
dupion and other cocoons. These threads drawn from the
copper in several ends at the same time are wound on bob-
bins which are at onoce placed on the small spindie of the
nid thrower. The spindle or thrower oonstructed in
Jarger di ions can be employed for the of
topes and cables in silk, or of any other fibrous sabstance.
Patent completed.

1203 W, LeatEAM. Improvements n machinery or ap-
peratus for working or cutting coul or minerals, and %f
compressing or exhausting air to de employed therein, or

hi 'Y

q Fiftbly, the sparging apparatus for
distributing bot water or other liquid on the muorin} in

pposite either of the passages, the way throug|
that passage will be closed against the of water,
and the water will flow freely through the otber outlet pas-
sage. The rotatingsluice turns on an axis at its twoends,
80 that the sluice can be readily turned to allow the water
t0 pass to eitber of the tubular outlet passages, and 50 as to
produce either stem or stern way. Patent completsd,

1216 W. E.WiLeY. Improvements in everpointed pencile
Dated May 1, 1865
We here give space to the detailsof this invention.

the mash tun, or other vessel, thus mlixing or 8
malt or other material with water or other liquor at two or
more Patent leted

Patent completed.
Improvements in

1208 J. GarMaxx. Impr in sp les, opera
glassea, telsscopes, and similar apparatus. (A communioa-
tion.) Dated April 29, 1865

This inveption consists in adapting to opera glasses and
telesoopes a small lens fixed at the centre of the eye-glass,
or when the opera glasses or telesoopes ave of very small
size, and their glasees very near each other, fn forming the
eye-glass of two-thirds of a concave glass, and one-third of
a magnifying glass, the sections being made from surface to
surface. The object of hoth these ar
tke prismatic glasses which serve for correcting

e imp t in spectac! ists in adapting at
place of the ordinary glasses small twin opera glasees, made
as above, which like ordinary opers glasees may be regu-
:i:“fd by asorew rack or other mechanism. Patent adan-

ned.

s tosupp
the images.
i the

14,

mlz W. Warrs and J. J. Coorxe.
to the ordinary

g Dated May 1,1868
These imp are app
description of mangle, in which the articles tobe mangled
are placed on a flat bed, and rollers pressed downwards by
a weighted box are moved to and fro over them. In oon-
structing gl ding to thisi fon, the inveniors
form them in such a mauner that, when out of use, the
surface of the mangle may be used as a table. Patent abun~

1 nahl,

1219 W, E. Ngwron, An {mproved maswfacture of
clc:ot:rprooflabm:. (A communiocation,) Dated May 1,

The p as a new the fabric
having a back or base of flax, ootton, jute, wool, or other
textile material ocoated or covered with a sheet of india~
rubber, or other vulcanisahle gums, or the vulcanisable

dsth f, ing a face of fibrous suhstanoces

1208 D. Y, Stewarrt. I vements in 9
Jor casting. Dated May 1, 1 )
This invention is not described apart from the drawings.
Patent completed.
1207 E. DzLua-Noox. Improvements in firearms. Dated
u:; 1, 1868
‘e cannot here give space to the details of this invention.

{4 » A
in the form of a bat or feit, or of other textile material
combined and united by pressure, and by the vuloanisation
of the gums, and dyed and printed, or dyed or printed, or
] d or d, or emboesed, for the purposes and in
the d Patent leted.

1221 T. F. Casmixn and J. F. ALLexDER. Improvements

ped,
ihad

Patent abandoned. in the means of puddling srom. Dated May 1, 1868
1208 H. Impy ts in the ufacture | We here give space to the details of this inven-
of pig irom or foundry metal, and in making and treuting | tion. Patent abandoned,
oustings of suck metal, Daved May 1, 1865 " 1222 J. F. Avuaxpce and T. F. CasBrv. Iwprovements
The object of thisin istbe p of asup in fasteners for driving bands, straps, belts, harness, or
pig iron or foundry metal that may be purchased by the | othsr auch like purposes. Dated May 1, 1865

iron fouader in a state a‘nlublo for his own use wheu re-

in an 'y , either alone or mixed
with a farther portion of pi(‘?l'

In lieu of the p t mode ot ing the ends of
driving baands or straps for machinery by riveting or sew-
ing them ther, thei pos to them

f: 8 a

P
] atall

cast iron, so that he may
at will prodace from his v £ t quired
kind or quality of metal without the erection of the plant
and hinery required f: steel or malleable
jron by the Bessewer process. In currying this invention
into practice the p fers to employ molten, crude,
or cast iron as it comes from the blast farnace, and to effect
the improvement in its quality consequent on the admix-
tare therewith of malleable iron or stee! beforesuch oruse or
cast irou is formed into pigs. Patent completed.

1209 G. Jounsox. Improvements in iron fortifications,
such smprovemsnts being applicoble to the construction and
proteotson of ships and flouting busterics. Dated May 1,
1868

The patentee claims, first, the construction of oblique-
sided casemates, which casemates project from and are in
conjunction with shelving breastworks. Second, the adapt-
ation of the traverse port for the protection of guas in
broadside batteries; also the principle of turning the
traverse port round by the application of the recoil of the
gun, hy effect of which the port is instantly closed. Third,
the p of joining together the plates and other
portions of ships’ batteries and forts by the means of oppo-
site d il or other und and molten metal.

Patent completed, s
1210 C. E. Heresr. Ceriain improvements in pumps
(A communication.) Dated May 1, 1865
This invention is not described apart from the drawings.
Patent completed.

1311 J. Brackir, jan. An émprovement sn igniling the
fuses of shells, (A communication.) Dated May 1, 1865

This invention consists in fitting on the front of shells
and round the fuse a corrugated or plain bood kep: at a
slight distance from the face of the shell for the purpose of
directing the flame from the powder to the fuse to cause
the ignition thereof, Patent abandoned.

1213 D. Ranxin. Improvements in marine stcam engines.
Dated May 1, 1865
‘This imp d t of steam engi pri
one or :more oscillating cylinders, each piston being fitted
with two piston rods in a plane at right angles to the
crank shaft. A crosshead is fixed on the two piston rods,
and on the side next the cylinder this orosshead is formed
to receive bearing brasaes, and a cover for connecting it
upon the crank pin. With this arrangement the oylinder
can be plsced so nearly tothe crank shaft that the crank
pin will have only the thickness of the bearing brass with
its oover, and a slight clearance in addition between it and
the oylinder cover, whiist the stuffing boxes for the piston
rods can without inconvenience be made of the extra length,
well known to he desiruble with oscillating cylinders.

Patent adbandoned.

by a This {: late
to beattached or riveted to oneend of the strap ; the plate
is formed with lags or ears, iuto or between which is fixed
a fluted ecoentric roll, suitable for the purp quired

The roll turns freely in the lugs, and when it is so placed
that the shortest radius of the eccentric is opporite the
plate unattacbed end of the band, it can be passed beneath
it, when the roll is turned with it, so that as the radii be-
come longer it presses upon and secures the band the more
:igah ‘liy the greater the strain that is upon it. Patent

I .

1223 J. H. Josxsox. Improvements in selfacting alarme
Jor indicating excess of heat or cold, parts of which im-
provements are applicable to the trunsmision of messages.
(A communication.) Dated May 2, 1805

This invention is not desciibed apart from the drawings
Patent completed

1324 R. FENNER., Improvements in embossing presses to
Jacilitute the operation of relisf colouring on envelopes, note
papca;. and other asmilar articles of stationery. Dated May
2, 1868

This § i ists in rep g the horl | die
by & vertical one mounted on a shaft working in plummer
blocks, and baving the devices engraved or punched on the
edge of it, instead of on the plane. Putent completed.

1225 T. H. CauperiL. Improving and strengthening
shields of steel, fron, or other material, for ships, fortifioa~
tions, and other construciions. Dated May 3, 1865

The patenteo claims the employment of water or other
liquid, or highly compressed sir confined in cases or cisterns
as & backing for shields or plates of steel, iron, and other
materials for sbips, fortifications, and other constractions,
as described. Patent Totad

1226 T. RusszLL., Improvements in valves for liquids,
steam and gases. Dated May 2, 1865

This invention oconsists of ocertain improvements in
valves for liquids, stesm, and gases, whereby the valve is
raised from and lowered on to its seat by means of a hand-
wheel or collar working on the body of the valve, the axis
about which the said hand-wheel or collar rotates being
coincident with the axis of the valve. Putent abandoned.

1203
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Dated August 30, 1868,

in machinery or tpglrltn! for reeling silk, cotton, or other
fibrous threads in the form of skeins.

3237 J, 0. Green, Gresn Lanes, Islington. The imp!
ment of the p t way of railways, and oarriages for

the same.
Dated October 13, 1865,

2827 W. E. Dolson, Nottinghom, lsce dresser. Im-
provements in dressing lace or other fabrics.
. 2829 I. Pebeyre, Ru du Four S¢. ptrmsln, Paris, An

. and other vola-

2641 G, Rosselet, Rue St. Appoline Parls, mech
A new method of obtaining and lpply‘ng water as a motive
power for propollinz ships by means of paddlewheels inside

and outst
Dated Qotoder 18, 1.
:eu T.H. P. Dcnnin, Oholmlord, horﬂonlluul builder.

P

Dat«l Ootober 21, 1868.
2719 I. Bagns, Ohmoory-lsnoafolecmoal er'nglnoor. Im-

in th gases, and

in their application to useful purpc
2732 8. P. Matthews, Wolvarhunpt.on, fnrnlturo dealer.
An lmprond hod of hangi p blinds trom
blind rollers, and imp in the fac of such

rollees,
Dated October 23, 18885.
2788 M, Julien, sen., Rue de Richelien, Paris. An
fmproved mode of transmitting motion to tho styles or
hands of the dials of s used for i i
the dist , publio vehiol

Dated October 26, 1885.
2756 T. R. Orampton, Great George-street, Westmi

and
or private ut-

tiagu travel.

euo ofls, -
2830 G. Bartlett, Plymouth. Improvements in artificial
manure.
2831 O. F. Henwood, East Indis Avenue, City. Improve-
ments in projectiles,
3833 E. Olnu, Great. Georp-ﬁrﬂ, Wmn;lnm, oivil
o1

ol

2833 J, W abet ¢, Birmingh
in generating and lpplylng ocertain gases, and in apparatus
to be employed thmln.

ed November 8, 188

" 2834 R. O. Lilly, Birmingbam, Jomllcr. An improved

pcnhol ot
2838 H. Bommu. Qum-»mbpluo, New Cannon-

street. I l iron and steel,

and in I such
2038 J. B. nlklngton, Nowhlll-ctreot' Birmingham.
in the facture of vopper from eopper

2880 R. Smith, jau., Unity Flour Mills, Belper, Derby-
shire, Improvomeun in mounting and driving milistones.
2840 G.Wilson and W. K. Hyd?-. Shcﬂeld. An improved

oivil engineer. Im rovements in the construction of rosd-
ways, finorin other surfaces.

2760 J. .I'o non, St.oko-upon-‘!’rout. engineer. Oertain
i in ings "’ to be employed on rallways

" 1,

or tnmwuy..

32762 H. Wilde, Manch ts in
the construction and wotkinx of elootrlo telegnphl and in
apparatus connected therewith, partly applicable to other

perposes.
2706 W smm:, GnM.l PorohllWorh, ‘Wharf-road,

p and working
| i olocmo t h wires.
2766 L. B Ani d needle.
Dated Ootober 47, 1868.
3768 8. Sequelin, Camden 'rown. Improvomom in the
purification aad p of ble wax,

stearine, |p«mmu, prtﬂln, and oﬂnr lolid, waxy, or
fatty substanoes.
Dated October 28, 18

g ¢ of bufing and d ng app for rail

carriages.
2841 A. H. Brandon, engineer, Rue Gaillon, Paris. Im-
provemont(c Aln mwhlncry for transmitting and recelving

Dated Novembder 4, 1868.

28435 H. Radcliffe, Adam-street, Adelphi. Immvmnu
in apparatus for effecting the
passengers, guard, and enginedriver in railway trains, and
for giving notice to enginedrivers in cases of socidents.
(A communication.)

2849 P. B. O'Neill, 8t, Mary’s Villa, Falham. Anim.
proved self-actin boiler feeder or apparatus for supplying
steam hoilers with water,

2850 J. King, Endell-street, bag frame maker, and A.
‘Watson, Ely-pl m, Oity, commeroial traveller. Improve-
ments in the frames and fastenings of carpet aad other

ags.

2852 W. Gardner, Qaeen-strest, Cheapside, safe manu-
factarer, Improvements in locks.

2963 J. Thys, Grove-road, Mile En'.l. An improvod non-

ms T. B. Jordan, Milton Ooumo, South Lambeth,
G ti steam in bined

Tt

vmlo;l oylindm
2783 J. B

‘West laud Honn. ‘Walworth
I inlathech (Partly
a commaunication. )

2788 H. Larkin, Torri Cott Leight d,N. W,
Improtements in illllplhl’ lho bustion of ium,
and ia burning

2187 J. and J. Hinks, m iogh faot

Improvements in lamps for burning parafiin oil, and other
volatile liguild hydrooarboas.

Dated October 30, 1885,

2788 J. Stanley, Nottingham-street, Sheffield,
founder. Improved knickerbockers or leggings.

3792 A. Braque 118, Paris, carpet manufacturer. A new
kind ot d d or y with similae or
different patterns on each face.

2794 R. Girdwood,Edinbargh. Improvements in envelopes
and in the constructicn thereof.

27“ W. E. Newton, Ohmecry-lune, civil engineer.

in the of g picks. (A
aommnnlo»lon.)
Dated Octoder 31, 1865,

2198 D, P. G. Matthews, Newport, Monmouthshire,
ongineer. Emourovements in means or apparatus for
distribating sand or other suitable matters on the lines of
railways, to promote adhesion of the | tive wheels
thereto.

2800 O. Cbattaway, Rood-l1ane, City, Improvements in
firearms. (A communication.)

2803 T. F. Cashin, civil engineer, Shefield, and J. Felllx,

fron-

itlon for p i or
transmission of heat or cold.

28856 F. Oampbeil, Duke-street, St. James’s. Improve-
ments in_treating or ouring the leaf, and in apparatus
employed therein,

LIST OF BEALBD PATENTS,
Baaled Novembdér 17, 1845,

1396 W. Eddington, jun. 1437 G. Brav
1398 J. Armstrong 1447 J. A, Heitrich
1404 J, 8hand 1481 T. Bimsal]
1409 R, Mtuller, A. T. 1468 H. Moseley
Weld, and J. F.| 1477 W.S8mith
Powell 1480 J, Hibell
1414 A, Hett 1827 O. Taylor
1412 T. Beanland 1870 H. B. Foz
1420 J. Daio and A. Parat | 2130 J. Stevenson
1425 J. Ramnsbottom
. Sealsd Nevembder 41, 1866,
1427 D, Welsh 1488 L. Maitia

1429 D, and J.
Ben

n
1430 R. A. Brooman
1432 W, Madders
1448 R. Canham
1449 G. Elliot and B, P,

Law 1601 F. and J. @. Righ.

ot mond and N,
Cbaadler

1516 J. Nuttall

1604 J. Griffiths

1647 J. H. Johnson

Clark 1719 W, E. Newton
1450 C. B. Spasth 1788 J. H. Johnson
1452 O. Frager 1800 O. H. Bimpson
1483 8. Bequelin 2318 H. Venables
1462 L. Diele 2408 J. Goulding

2517 W.E. Newton

1463 G. G. Bussey

NOTIOES OF INTENTION TO PROURED WITH
PATENTS,

From the London Gasetts, November 31, 1888,

1199 H. D, P, Owaningham. Training guas.

1808 W, Goulding. Ornamental fenees.

1828 R. Hineson. Food for horses.

1831 H. Pesrnley and O, Smith. Washing olothes.

1830 F. Massey. Bhips’ logs,

1839 8. B. Howlett. Anemoxnph.

1840 A. Denayrouszs. Equipments for persons uader
water.

1841 H. Blair. Gases.

1841 W, Meddoworoft, Window blind rollers.

1848 J. B. Ohatterley. Oruet frames.

1850 D. and J. Fulton. MNandrels.

1853 B, Tripp. Becuring envelopes.

1856 A. E. olin. Separating gold from ores,

1863 8. Dummere. Mattrosses.

1664 R. A, Broomaa. Pumps. (A commaunication,)

1880 J, G- Rows. Alarm apparatus.

1887 T. H. Inoe. Bhoeing horses.

1021 B. A. Brooman. Operations fn the throat, (A

2886 J.Whitworth, Manchester, engi Imp t
in preparing the ition or charges for rifled ord
and rifled firearms.
Dated November 6, 1865,
2859 A. Paraf, Manchester, chemist. [mprovements in

1939 E. Spicer. Compositions similar to ganpowder. (A
commnnication.)
1969 J.Swinburne and J. Laming. Retarding railway

oarriages.
1919 A. V. Newton. Ourrenis of eletteiolty. (A oom.

prlntlna and dyolng textile fabrics and yarns.
2860 R. O. Mansell, Ashford, engineer, I in
the construction . wheels for engines and vehioles used on
railways,

2881 K. Flude, Leioester, loom builder. Tmprovements
l: means and apparatus for finishing the soles of boots and
shoes.

2862 W, Hehdon, Morlimcr-roud Do Bunvolr-oqulu.
Kingsland, [k in y for
mllon and other cloths,

Dated Nevembder 7, 1865.

9us M, J Roberts, Pead near Uriokhowell, Breok-
in means or apparatus lot pre-
paring, splnning, twisting, doubling, or winding cotton,
wool, flax, or other filbrous material.

2867 D. Barker, St. James’s-street, Piocadilly. Improve-
m.nﬁf in the maoufacture of brioks and artificial stone and
marble.

2871 H. Hides, Mortimer-street, Cavendish-square, sur-
geon. An imoroved splint for surgical purposes,

2813 F. G. Bennets, M.R.C.8,, Grand Parade, Brighton.

manager, Park Gate, near 8heffield. I
fasteners for driving bands, straps, belts, harneu, or other
suoh like purposes.

2804 A. Deslandes, Manchester, prof. of rranch. Oeruin
improvements in the apparatus employ
turs ana production of metallic pmeo. :nben, ot other simi«
lar hollow casti

2808 M. Bsyllu, Grmhumh—nmt. bolt, nut, iron
hurdie, and fencl Imp in the
msnufacture of sp ikes.

2800 H.Y.D. sm:. Ealing, Llonb.-Oc;l. Royal B:ngineoui

0

uwago water.
Dated November 1, 18685,
. 2810 J. Sellars, Mauch factari
in the

or -t.iloning matter.

2813 A
artifioial aye-.

2814 L. Pfleiffer, Wallrook-buildings, merchant. An
impwud lnu:ing for tnvomng bags and other similar

2816 J. K. l‘arnwonh Aldarlcy ‘Edge, Cheshire. Im-
and lowering the
mndon ot n.ilwuy and ot‘m- urrugu, and other win-

2818 Q. H, Wood, Jowry Chambers, Aldgate, analytical
ehamlu, and E. L. B;rert.. Thrawl-street, riulﬂaldl,

b amiab

tactare of artificial -nm, size,

Impr in

Parls,

g d mode of purifying
gas.
Dated November 3, 1868,
2831 H. Jones, Boho-smlro, surgeoa. Improvements in
the i ap ployed in the game of in-door

th o an haildl

oroquet.
2822 W, E. Gedge Oh
lane.. An |mproved lpplr!tul “tor ll;cnning the drmghﬁ

I inapp for facilitating the walking of

innudl

2874 G. A, 8mith, High-%&mt, Bloomlbur{, billind ball
)

maker. I for

billiard tables,
Datsd Novembar 8, 1885,

2877 O, Mols, Pembruke-terrace, Regent’s Park, boot
maker. Imp in the facture of boots and
shoes,

2819 J, A. Rainé, Oalthorpe-strest, Gray’s Inn-road.
Improvements in loclu and such like fastenings.

2881 N. Beard and J. )lmden. Holllnwoou. Lancashire,
Osrtain improvements in to be
employed for lubricating the cslinders ot steam engines or
other similar frictional mthoos.

2883 J. E d,
maker. [mp ta in
for siging yarns.

2884 T. Westley, machinist, and W. Bibby, currier,
Preston. Improvements iu ships’ and pulley blooks for
general purposes.

2836 O. Coohrave, Woodside Ironworks, near Dudley,
Woroestershire. Improvements in apoaratus for separating
dust from the gases evolved from blast furnaees.

2886 W. D, Allen, Sheffield, steel manufacturer.
Improvements in casting hoops of steel suitable for making

(%Y hi

hi , or .ppnntu'l employed

1980 A. V. Newton, Refining petroleum. (A comms-

nication.
2108 F. A, E. G. de Massas, Cotton seeds.
2200 G. T. Bousfield. Folding ohairs. (A communice-

tion.)

2294 J. M, Hart. Iron safes.

2408 W, Watkin. Farnaoes.

2533 W. . Lake. Bewing machine. (A communice-
tion,)

2677 A. H. Haseall. Meat for food.

2756 T. R. Crampton. Roadways.

2803 R. Oassels and T. Morton. Farnaoes,

2872 G. A. Jasper, Bleaching sugar.

2884 T. Westley and W, Bibby., Pulley blooks.

2021 H. O. Davis. Nail muhina& (A comnanication.)

2926 H. A. B ille. T

The full titles of the patents in the above list can be
uooruinod by rohrﬂng baok totho!r numbm in the list of

1 4 Jr

[V ition can be d to the ng of apateat to
any ‘of the pmu- in the sbon list who Inn given notics
of their int within ty-one days from

the date of the aamu in' whioh the nosiouppnn. by
leaving at she G offics part! ih wrising
of $he ohjeotion to the applicati

PATENTS ON WHIOH THE STAMP DUTY OF £§0
HAS BEEN PAID,
3088 W, H. Andrew 310¢ H. J. F. Narmod

3081 W. H. James 3108 J. Ohalmers
3096 E. P. Houghton 8124 W. Botiomley

PATENTS ON WHIOH THE STAMP DUTY OF {10
HAS BEEN PAID,

9581 M. A, Muir andJ.| 2630 T.S. Oresssy
M'Ilwham I 2638 W, Lea
2635 W. Marshail 9640 H. Jordan

LIST OF SPRCIFICATION3 PUBLISHED
For the Week ending Novemder 18, 1865.

tyres.

2887 J. B. O. Lassus, Crescent, Minories, engi
lmpac;mnmu in the means of renewing the teeth of worn
out flles.

PATENTS APPLIED FOR WITH OOMPLETE S8PEOI-
FICATIONS,
Dated November 8, 1865,
2880 J. H. Johnson, Lincoln’s Inn-fields. A mode or
modes of inserting glass or other transparent plates in the
fabrio of umbrellas or in other pliant fabrics, (A comma-

Dated November 11, 1868.

hinat

in and preventing or curing smoky ch ys icati
ing heat. (A commanication.)
2833 W. B, West, Manch cap front facturer,

Improvements in goﬂerinn and plaiting machines.
2824 M. Campbell, Cloareher, Qaeen’s Oounty, Ireland,
land agent, A. C. P. Ooozo, civil cnginnr. and J.O. A. H.

2901 D. Slater, Kettering, North
maker, Improvements in cahines furniture.
Dated November 13, 1865.
2921 H. C. Davis, Boston, U.8. A new and usefal im-

Wolfram, mi ing eng Bl in | pr ¢ in nail machines or the fesding mechanism
lot dry!ng pnt. theref (A )
2825 L.sohd. Warrl . facturing Dotad November 14, 1885,
chemist. lwprovements ln the faQ ot oolouring | = 292¢ H. A. Bounerills, P. Bay .
matter for dyeing aud printing. in app for threading needles, (A eom-
2826 B. Rushton, Macclesfield,machinist, Improvements nnnlunon.)

: |
No. [Pr. |No. |Pr. |No. |Pr. | No.| Pr.|®o. | Pr. No. |Pr.
s, d.] s.d. s. d. s.d. s.—d‘ v d,
77|10 10| 82/0 8 861 90(1 4] 94/0 4 980 4
78{0 8| 83(0 10; 870 6| 910 €] 951 & 9o 4
79|10 4| 84/0 8 880 4| 93]0 4| 98t l'lﬁll
80(0 4| 85(0 10] 88{0 1 o3lo 8| 910 4 1012 9
8lj0 ¢

Nora.—S8pecifications will be forwarded by post from tho
Great Beal Patent Ofics (publishing department) oa re-
oeipt of the amount of price and postage, Bums exosediot
8s. must be remitted bﬁ Post Oﬂeo Ordor. nud- &tyabh [
she Post Office, High
Great Seal Patent Offios, is, souchmpmuwm.
Obangcery-lane,
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LONDON: FRIDAY, DECEMBER 1, 1885.

OUR NATIONAL DEFENCES.

another part of our colamns we have
given a detailed account of the trials at
Shosburyness of the granite casemates with
iron embrasures, erected at a cost of £8,000,
by the War Department. This structure was
supposed to embody the latest development of
the acience of military engineering ; and it was
decided some three months ago that all our
great national defences were to be constructed
onthis plan, and, as we are informed, extensive
contracts were entered into for the supply of
granite for the purpose of vigorously pushing
the works at Spithead, and the great Montreal
and Quebec fortifications—that is, before the
trial of this casemate was made, or any know-
ledge of results attained, these contracts were
entered into, and the Government pledged to
what is now proved a useless expenditure of
public money. What forethought! What
visdom! Now, looking at the results of this
trial, we are bound to declare they present a
most lamentable and pitiable failure. Thecase-
mate was rendered untenable after the first ten
rounds, and, although but eighty rounds have
been fired, the work is @ ruin ; the granite and
brickwork inside the casemate lie in confused
fallen masses, 300 tons or 400 tons in weight;
one shield was broken and destroyed by four
thots, but the other, Mr. Chalmers’, has with-
stood ten or twelve blows successfully, four
shots of which having been delivered from the
10-inch gun, of 280lb. and composed of steel.
On the other hand, the steel shells penetrated
completely through the massive granite piers,
14R. thick, and 80 destroyed them that, had
any upper tiers of casemates been built over
this one—as are proposed to be built at Ports-
mouth—the whole would have fallen on the
crwshing of the lower piers.

Now, who, may we ask, is responsible for
this disastrous failare? The War Department
ad Colonel Jervoise, R.E., were warned five
or sixyears ago that such would be the result
of any attempt to combine %‘mnite and irom,
ad they were  supplied with drawings and
plans of fortifications entirely of iron ;
bat from that day to this ro attempt
bss been made to test these plans, either
in the form proposed or any other. It
bas always been granite! granite!!
granite | 11 forsooth, because the Royal Engi-
neer Department of the War Office possesses
fall working drawings of all classes of forti-
fieations built of granite, and have officers well
wcustomed to the work, with a schedule of
prices defined, and laid down ; so professional
toutine knows no other mode, and no man
in high official circles was bold enough or had
genius enough to endorse the adoption of iron
fordefences. ~'What an opportunity lost to
found & name that would have shone as
European in the world of scientific engineers |
but the man was wanting!! At the same
time, let us mark the policy followed by con-
tinental engineers—T'odleben, Braelmont,
Niel, all declare for iron and iron alone. Year
after year they are adopting, and at great ex-
pense practically carrying out, this dominant
principle. And we learn thatthere is atloast one
Royal Engineer officer, Captain English, who
does admit the truth—vide his paper on Iron
Defences read at Chatham last year. We ask
again, How has this great blunder happened,
and who is responsible? A yet more serious
question, Parliament voted some year or two
since many millions for fortification purposes.
Is this large sum to be misspent in carrying
outthe crotchets of the men who now advise
the War Department, or is it not time to seek
by open competition and the offer of a liberal
reward—say, £5,000 or £10,000—the best

plans and designs that the genius of the country

hind the times, and only serves to fore{gn
nations as a mark of wonder and ridicale., We
were the first to draw attention to the great
Elswick job, and to point out the costly failure.
The War Department in the House of Com-

mons, by Mr, Baring, denounced our state-{ guid

ments as untrue; yet they have since been
shown to be correct to the letter. We now
appeal to the nation on this second huge War
Department 'blunder, and express our firm
conviction that, unless the Secretary of State
for War, the Chancellor of the Exchequer, or
the Parliament intervene, the nation will have
to regret thirteen millions spent in vain, the
mortification of finding fortifications built use-
less against modern artillery, and to become
the bye-word of all foreign nations,

ARMOUR PLATING.

HE vast national importance of the ques.
tion concerning the method of construc-

tion of ships of war, with regard to the neces-
sities of the innovation of armour plating, has
attracted to the consideration of the subject
perhaps as vast and varied an amount of ability
as was ever before concentrated on the con-
sideration of any matter. The most eminent
naval architects, engineers, and mechanics of
the world, the intellects of the press, kings,
and rulers, all may be found concentrating
their thoughts on, and endeavouring to solve,
this great question. Yet this vast array of
ability, this gigantic force of science, reason,
and learning, has for ten years pondered, sug-
gested, and experimented, without setting the
question definitively at rest, or even indicating
its probable result. The important effect of
the innovation on maritime warfare, and per-
haps even on the relative status of nations, has
caused the public to take & most extended and
serious interest in it, while the practical nature
of its consideration, the numbers of experi-
ments, and their varied results, have main-
tained a general and comprehensive interest,
even among those possessing no scientific or
special knowledge in the matter. The recent
increase in the power of artillery seems not to
place opposition by any means beyond the
ambition of our naval architects, whose con-
structions still keep pace with the performances
and promises of the artillerists. It seemsto
be beginning to be matter of doubt whether
there is a distinct constructive limit either to
the possible powers of offence or of defence,
whether guns may not be made of almost any
desired size, and ships armoured to any
required degree of strength. The limits to
size seem to be imposed by other considerations
than those of conmstruction. Existing theory
seems hardly perspicuous enough to indicate
even a possible result or eventual definitive
status, which shall terminate the present trans-
ition state. During the ten years which have
now elapsed since armour-clad ships were first
used in modern warfare, the ships have
changed from the very imperfect specimens of
naval architecture, protected by 4}in. plates,
which were used during the war with Russia,
to the full engine-powered and sea-going
vessels, coated with no less than 9in. of solid
iron, strongly backed, of which some are now
under construction in our dockyards. The
guns have in the same time changed from
32-pounders and 68-poundersto 150-pounders,
300-pounders, or 600-pounders. Increase of
power is still continually added on both sides,
and, although obstacles are constantly being
advanced on either side, which appear to indi-
cate a ceasation of the possibility of progress,
these are merely temporary checks, which,
when cleared away, seem to show more than
ever the possible distance of a state of
stability. The theoretical investigation of the
nature of the strains which occur in a struc-
ture under the action of dynamical force is
difficult and uncertain, but there area great
many points in the effect of artillery on armour

Ic
enables failure and success to be attributed to
their right cause, and the particular element
of either to be picked out from the rest and
used as the bmsis of a general rule for future
ance.

Dynamical force is measured either by its
¢aunse or by its effect. By its cause as P 8,
the amount of force which acts through a
certain distance, and which is termed the
¢ work done;” and by its effect a8 W Vi,
where W represents the weight of the body,
and V the velocity induced in it, and this is
termed the vis viva.

A shot in motion with a certain velocity, to
be impeded or stopped, must be opposed by a
force geact.ing in the opposite direction to its
motion through a certain distance 8, P being
here taken as the mean force in action, when
such force is not eonstant ; and P 8 represent-~
ing the whole amount of force exerted in im-
peding the shot. In the case of a shot im-
pinging on an armour-plate, this force may
perhaps be regarded most simply as one ex-
erted in compressing the disc of armour
impinged on, and a% the same time tending to
separate that disc from, the surroundingarmonr.
It is necessary to take this latter element into
consideration, as by its saupport of the mate-
rial towards the front of the plate, it relieves
the disc very considerably from compressi
force. Ifit were not so, the disc by its com-

ression would nearly mark correctly the force
in action on the armour, and would act in
some ways asa dynamometer. Besides the
compression and separation of the digc, an-
other effect is produced on the plate, it being
¢ buckled,” or bent and deflected to & certain
extent round the locus of impact. The dis-
tance throngh which the retarding force acts
on the shot may be considered as the distance
through which its centre of gravity moves
subject to this pressure, and it is afforded by
the compression of the shot, the compression
and separation of the disc, and the general
deflection of the plate. These various ele-
ments exist in various proportions with dif~
ferent natures of construction of armour and
projectiles, so that S=a+b+c¢+4d, when 8
represents the distance through which the re-
tarding force acts on the shot, and the other
side of the equation shows the elements of
distance afforded as mentioned above, It has
been stated that a certain amount of energy,
or vis viva, is absorbed in the striking body,
when this exhibits after impact any permanent
change of form; and that this energy is ab-
stracted from the destructive effect which it
should produce ou the target. The shot has
in it a certain amount of vis, W V3, in the
direction of its motion, and as the force pro-
ducing injury to the shot is evidently exerted
in a direction opposite to this, it woald seem
incorrect to assert that it is deducted from
that stored up in the shot, as such an assertion
might at all events induce an erroneous view
of the matter. Any change of shape in
the shot, however, if permanent, undoubtedly
influences the force educed in the armour to
resist penetration, as it affords an increase of
distance for the action of the retarding force
on the centre of gravity, and this increase less-
ening the effect of the blow represents the
loss of a certain amount of vis vwm. Since

PSs =WV represents the amount of retarding

force due to P acting through the distance 8,
it is apparent that as 8 increases P decreases,
and wvice versa. To diminish P, then,
S=a++bd+c-+d should be made as large as
possible, This consideration indicates the ad-
vantage of employing hard shot so that a may
be as small as possible; while the other ele-
ments require that the armour-plate itself

-should be made of ductile material, for they

are of course dependent on the compressi-
bility and extensibility of the material.
The value of acy nature of from for
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armour.plate will be indicated by the
product of the extension of the mate-
rial multiplied by the forces producing
such extension, if a proper mean force and
mean extension be taken. A consideration
of the qualities of some of the kinds of cast
steel now being so largely used seems to in-
dicate that they possess properties of the sort
referred to, which would well qualify them for
the construction of armour plating. The dy-
namical fores of cast steel has recently been
attested by its successful employment in the
construction of ordnance, and perhaps, ere
long, it may be used most efficiently for
armour construction.

There are two methods of attack by ordnance
on armour generally recognised. Some theo-
rists assert that shot, or if possible shells,
should be contrived to penetrate by clean
holes to the interior of the ship. Others wish
to shake the whole structure, cause the plates
to fall off, and to follow such an effect by the
use of large shells; or to make large smashing
holes through the target, carrying in great
masses of iron with an avalanche of bolts and
splinters, and opening apertures for the ad-
mission of water too large to be closed. Per-
haps different methods of attack may be best
suited to different natures of armour. Where
the plates are very thick and consequently
offer great resistance to penetration, the gene-
ral racking of the target may be the best course
open, while, if the plates be comparatively
thin with respect to the penetrative power
brought against them, their ¢ punching” by
shot or shell may be the most effectual plan.
It is certainly a mistake to steer an uncertain
course between the two methods, and, while
failing to effect penetration by punching, to
use projectiles of a nature better calculated
for that method than for generally damaging
the structure and detaching the plates. The
way in which the damage is effected in these
two methods of operation being distinct, the
means best calculated to either will also be
distinct. The resistance to penetration by
¢pnnching” will depend on the size of the hole
made, which will be proportionate to the size of
the shot. Insuch a case a disc is cut out of
the plate, and driven through the side in front
of the shot, and as this disc is attached to the
body of the plate by the cohesive foree round
its circumference, the force required to detach
it will vary with the amount of the circum-
ference, that is, with the diameter of the shot.
This of course indicates the advantage of
employing for such a purpose shot of small
diameter, and shows an advantage to be
obtained by the use of elongated shot. The
destructive effect will then depend on the
vis viva of the shot and portion of the plate
and backing driven through the side. If a
shell be forced .through, to these means of
destruction will be added the explosive effects
of the bursting charge. When the object is
not to penetrate the armour but to shatter or
s‘rack” it, an to-cause the force of the blow
to be spread destructively over a considerable
amount of surface, partial penetration is
objectionable, as it diminishes the general
force of the blow by allowing a greater dis-
tance for the action of the retarding force, so
that there will be advantage in using shot of
large diameter. As, too, the effect of dyna-
mical force is due both to its amount and to
the time which it is in action ; the greater the
velocity with which a body traverses a certain
resisting medium the less time is the force in
action, and consequently the less total energy
will it absorb where there is complete penetra-
tion. This indicates the advantage of employ-
ing shot moving with high velocities for the
purpose of punching, and with low compara-
tive velocities for ¢ racking "’ and smashing.

To prevent penetration by punching, a plate
is necessary, and as the resistance to penetra-
tion of a plate is proportionate to the square of
its thickness, a solid plate is preferable. To
avoid the buckling and smashing of the plate,
and to cause distribution of the blow over as
large a portion of the side of the ship as pos-
sible, and 8o to prevent the ribs being broken

and driven in, depth of struoture is desirable,
since the resistance to deflection of beams or
stringers varies with the square of their depth,
though only simply with their breadth. Depth
of the beams and stringers is, therefore, ad-
vantageous in the backing to prevent smashing,
&c. As the strength in resisting deflection of
iron is, weight for weight, more than twice
that of teak wood, it might be thought that
there would be a gain of strength for weight
in the use of iron stringers in place of wooden
beams. They were tried with some success in
the well-known Chalmers target, but it was
found that, by preventing the indentation of
the back of the plate when a shot struck over
a stringer, they considerably increased the
shattering force of the blow by lessening so
materially the distance through which the
retarding force on the shot could act. Per-
haps if three or four inches of wood were
interposed between the plate and the stringers
this difficulty might be overcome.

PROTECTED GUNPOWDER.

NLY a few months since a considerable
amount of excitement was caused by the
announcement of Mr. Gale’s invention for
rendering gunpowder non-explosive and re-
storing it to 1ts normal condition at will,
Kings and princes, lords and commons, learned
bodies of every shade, and the public in
neral, were equally interested in the aston-
ishing fact, and anxious for the utilisation of
the invention. And no wonder either, when
we remember how many thousands of our
species are located in the vicinity of vast
magazines of this explosive compound. Still
less room for wonder when we call to mind
the fact, that during the last twelve years up-
wards of fifteen serious explosions have been
recorded in the public journals, by which
more than six hundred persons have been
killed and many thousand persons wounded,
whilst property to the extent of more than two
millions has been destroyed. Such an inven-
tion as that of Mr. Gale would indeed be a
boon to the {:nblio when practically carried
out, and much credit is due to the genius that
discovered, and will be due to that which shall
perfect, the protection so as to make it available
under all ordinary circumstances where gun-
owder is used. We make this reservation
ecause the practical application of the inven-
tion appears to be by no means accomplished
asyet. Mr. Hearder,in arecent lecture at
Plymouth, demonstrated that a good shaking
restored the protected powder to its _explosive
condition. Against this, we have Mr. Handel
Cossham’s testimony, that he trudged after Sir
Morton Peto all through America with a box
of Gale’s protected powder, and on bringing it
back to England he found it as completely
protected as when he took it away. We, how-
ever, leave the settlement of the point to those
more interested in this part of the question
than we are at the present moment. Our part
just now is to show that there is another and
prior invention so closely resembling Mr.
Gale’s that it may be reasonably doubted
whether that gentleman is really the first and
true inventor of the system, however much he
maﬂl believe himself 8o to be.
ieutenant-Colonel J. S. G. Ryley has given
some attention to the subject, and after various
experiments extending over a considerable
time, he succeeded in discovering a most
efficacious, simple, and inexpeusive method of
rendering gunpowder non-explosive. The
principle of the invention consists in filling
up the interstices of the gunpowder, and thus
thoroughly isolating the grains with a non-
combustible medium, which is required to bhe
of very fine J)owder, 80 as to he readily and
quickly sifted out again when the gunpowder
is required for use. This officer commenced
his experiments in rendering gunpowder non-
explosive before he left India in 1835, b
mixing it with finely-powdered wood charcoal,
which, though combustible, rendered the gun-
owder far ?ess dangerous, as it filled up the

1nterstices ;nd caused it to burn when fire was

applied to it like a squib. Subsequent exper;.
ments, however, led %olonel Rl;'ole;l toconme
that bone dust was a more suitable materis]
but the presence of gelatine was objectionable:
80 bone ash was ultimately resorted to and
adopted with success. By this means the ex.
plosive power of the gunpowder was rednced
to the lowest degree, and the powder when re.
quired for use could be res!:ores0 to a serviceablq
condition without the least difficulty. This
discovery was communicated at the time tp
several gentlemen of scientific eminencs; and,
with the view of giving the publie the full
advantage of the invention without the
restriction of a patent, Colonel Ryley offered
it to the Government through the Ordnancs
Select Committee in November, 1884, and
through the War Office in the following month,
In order that the efficacy of the proposed
plan might be judged, some experiments were
made by Dr. Stevenson Macadam, the results
of which have just been communicated to the
RO{EI Scottish Society of Arts by Colonel
Ryley. With cannon powder and bone ash as
the ingredients, a proportion of one to one was
found to give an explosive mixture,no powder
being left after firing. A. proportion of one onnce
of powder to two of ash gave a rapidly com-
bustible mixture, tending to explosion, a few
grains of powder being left. One to three was
Eartial ly combustible, many grains of powder
eing left. One to four was partially com-
bustible, but the powder only fired when in
coutact with a red hot iron, a large quantity of
powder remaining intact. Cannon powder and
glass tried agreeably to Mr. Gale’s process, in
proYlortions of one to four, gave asimilar result
to that arising from a mixture of one of powder
to three of bone ash. The same results followed
from experiments with large grained blastin
powder and bone ash, and with large grain
sporting rifle powder and bone ash, as were
exporienced with the cannon powder, the same
proportions being observed. The resultof ex-
periments under Mr. Gale’s process corre-
sponded also, whatever kind of powder was
used. The final test was the placing of 8
packet of gunpowder mixed with bone ash in
a furnace, when it is stated that it did not
explode.
ow all these experiments, excepting, of

course, those made with Mr. Gale’s mixture,
were successfully performed by Colonel
Ryley, and again by Dr. Eddy, of London,
prior to the tender of the invention to Govern-
ment, and the authorities were well certified
of the capabilities of the mixture. Howerer,
the result was that on the 16th January, 186,
the Secretary of State for War dirested
General St. George, Director of Ordnance, to
inform Colonel Ryley that his method had
been duly considered, but that it wasnot
found to possess sufficient ad vantage to war-
rant its adoption. The natural inference was,
that the authorities of the War Office did not
look with favour on this or any similar plan
for Srotect.ing life or ’Froperty inst gu-
powder explosions. his being the case, we
are certainly surprised to find that eight
months rubsequently a similar process was
considered sufliciently novel and efficacious to
command the unqualified praise of the War
Secretary, and the attention of Royalty. DBat
this is not all. Mr. Gale’s provisional protec-
tion bears date 14th July, 18635, just eight
months after the communication of Colorel
Ryley’s plan to the War Office. Finding, then,
that all the credit was given to Mr. Galeas the
discoverer of the method originally proposed by
Colonel Ryley, the latter again communica!
with the “yar Office authorities, claiming
riority. Instead, however, of acknowledg-
ing Colonel Ryley’s right in this req;ect, the
Secretary of Svt,nte for War evaded the point
bf' informing the Colonel that neither the
plan proposed by him, nor that brought for-
ward by Mr. Gale, for rendering guupowder
non-explosive, possessed auy novelty, experi-
ments haviug been made for testing the value
of similar proposals in the year 1843. How-
ever this may be—no imputation on the

veracity of the department— the matter wasa
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secret known only to the War Office, and we

are ataloss to reconcile the statement wWith

the encouragement and patronage extended to
Mr. Gale. The year 1848 was cortainly one
of 8o revolutionary a character, both at home
and abroad, that the injunction keep your
powder dry” may have suggested the 1dea of
protecting 1t from fire as well as water, to some
mventive genius, But there are no records of
such 8 plan of effecting the object as that now
under discussion, and we have recently been
introduced to Mr. Gale through the public
press as the inventor, originator, and dis-
coverer of the process. hy did not the
authorities undeceive Mr. Gale as to his posi-
tion, which they certainly could have done
with truth and propriety, considering they
were in ﬁoueuion of the similar process of
Colonel Ryley t If the official memory could
bear taxing for events seventeen years prior to

Colonel Ryley’s application, surely it was not | W

to much to expect that an event only eight
months old should be communicated to Mr.
Gale and that gentleman relieved from a false
position. But we ought to have become
accustomed to these Government eccentricities,
they are of such constant occurrence. We, how
ever, come to the conclusion that the protected
guopowder of 1848 is a myth and a fanciful
creation of the overtaxed brain of the War
Department. Such being the case, and seein
that Colonel Ryley has virtually substantiateg
the foregoing facts and figures, it follows that
that gentleman’s priority is established in re-
gard to the novelty of rendering gunpowder
ton-explosive by mingling it with a medium
which isolates the grains, and thus interrupts
communication between the particles when
brought in contact with fire.

—
BOULTON AND WATT.*

HERE are two names which beyond all
questioning have become—and to the

end of time will remain—identified with the
development of steam power and its practical
application. Those names are Matthew Boul-
tn and James Watt. Others had preceded
thegn in the Jmt,h of discovery, and, partlygby
scident and partly by thoughtful research.
thesteam engine had become an accomplished
fact. But the degree of gerfection attained was
tomparatively a very low one, and was em-
led in Smeaton’s celebrated Chacewater
engine. Here the principles of aoction ap-
my precluded the attainment of a higher
of practical usefulness, and it remained

fora bn§htep genius and a more original mind
to grapple with and understand its defects. As
left by Smeaton the steam engine was merely
3 pump impelled by the force of fire, its soli-
tary function being that of raising water ; and
even for this purpose it could only be bene-
ially employed where coal was to be obtained
3t a nominal cost. It was at the best a rude
implement, the work of transforming which
into the modern steam engine was effected by
Jlln,es Watt, and there does not exist a par-
alle! example of the achievement of so magni-
licent an improvement by a single individual,
The steam engine came to Watt as but little
more than a crude idea; he, however, grasped
1, and by opening up a new path of &iisoovery
Proved the steam engine to be a social power
of rare value, and placed it in the high posi-
tion it now occupies.  But our purpose is not
i?lmu?h to pursue the solitary history of this
Ustrious man, or to follow the remarkable
Steps in the records of his marvellous creations
themselves, as to note his career in con-
Rection with the life and labours of Matthew
Doulton, of Soho, as depicted by Mr. Smiles
12 the volume before us. And here we may
P the reason for the ap nce of Mr.
Mm_l“ 8 present work, in the face of Mr.
uithead’s excellent life of Wath It was our

* "'Lives of Boulton and Watt, principall

. y from the
":"‘“l 8Soho MSS,; comprising lplw npl!lltory of the
Sexmtion and Introdaction of the Steam Engine’’ By

-vni. .::u.u. London: John Murray, Albemarle~
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suthor’s intention to follow the life of George
Stephenson by one of James Watt, and he had
collected materials for that purpose, but
abandoned the intention on learning that Mr.
Muirhead was engaged on a similar work.
But having recently examined the extensive
collection of Soho documents and original cor-
respondence Mr. Smiles concluded—and
rightly too—that the story of Watt would well
bear to be told again in conjunction with that
of his partner Boulton. Hence the present
volume, in which new points of interest are
brought out and new features necessarily
appear, and in which, too, the life of Boulton
is published for the first time, The bulk of
the work treats of the two partners, although
there are, besides, memoirs of inventors who
have at various times laboured at the inven-
tion and application of the steam engine.
Amongst the rest is an interesting account of
illiam Murdock, which has been compiled
from the Boulton papers, and which probably
contains all that is likely to be collected.re-
speoting this ingenious man.

No work on the steam engine appears to be
considered orthodox unless it commences by
an account of the performances of Hero, De
Caus, and other patriarchal inventors. On
the same principle we suppose the history of
Boulton and Watt would not be com;{ete
without a notice of all those who had pre-
ceded them in developing the power of steam.
As it will be less edi&ing to our readers than
interesting to the general public, for whom it
is more especially intended, to pursue the
subject from Hero down to Smeaton, we pass
over the first four chapters, which are devoted
to the history of the ancient worthies. The
fifth chapter opens with a description of the
birthplace of .P:mes Watt and traces his
lineage. Our author has had unprecedented
facilities for obtaining correct 1information
regarding all the incidents of the life he so
ably delineates, and it is not surprising
to find circumstances with which we were
previously unacquainted. We are to some
extent led to look at the life of Watt in a
new light under the able pen of Mr. Smiles,
and shall, therefore, briefly notice our author’s
account of hia early career, as compiled from
sources of undeniable authenticity and accu-
racy. Watt's grandfather was a teacher of
mathematics at Cartsdyke, near Greenock, in
which calling he prospered. He died in 1734,
leaving two sons, John and James; the former
was trained by his father as a mathematician
and surveyor, and he made the first survey of
the river Clyde. The latter, who was the
father of the engineer, served his time with a
shipwright at Cartsdyke, and afterwards set
up in business for himself at Greenock, where
he attained a highly respectable position. His
son James was the survivor of five children
who died young, and was himself of an
extremely fragile constitution. His mecha-
nical genius showed itself at an early age in
the construction of new toys out of portions of
old ones with the aid of a few tools from his
father’s shop. There is a story of young Watt
when only some six years old being reproved
by his aunt for idleness in catching the steam
from the kettle in a cup and watching its con-
densation. M. Arago views the child thus
engaged as ‘‘the great engineer, preparing
the discoveries which were soon to immorta-
lise him.” These are extreme views of the
case, and of the two we incline to the opinion
of our author, that the judgment of the aunt
was the truest, and that in common with other
children he was simplgc amused with the phe-
nomena presented. School time soon came,
and here Watt progressed chiefly in mathe-
matics, his s{m‘e hours being devoted to
making models in his father’s workshop.
‘When about eighteen years of age he was sent
to Glasgow to learn the trade of mathematical
instrument maker, which business he subse-

uently studied in London. Of his return to
lasgow, his instalment in the College as
mathematical instrument maker, and his expe-
riments with Savery’s and Newcomen’s

engines, all are well acquainted. For several

years he continued his experiments on steam
under many disadvantages, but at last he
hit upon the separate condenser and soon
embodied his ideas in a working engine.
This, however, proved only a partial success,
although it verified his expectations and
placed the advantages of the invention beyond
the reach of doubt. A second attempt on a
larger scale was more successful, and resulted
in an engine having a cylinder 6in. in
diameter with a 2ft. stroke. On setting the
apparatus to work, however, it leaked in all
directions, owing to want of acouracy in tho
finish, the cylinder, the best that could be
had, being only hammered. Nevertheless the
engine readily worked with a pressure of
10}1b. per square inch, and the piston lifted a
weight of 14lb. Want of time and means,
however, prevented him perfecting his inven-
tion, and so, after neglecting the mathematical
instrument business for the engine, we find
him obliged to give up the latter and to turn
surveyor. He was soon engaged on various
surveys and other similar works ; he designed
Hamilton Bridge and supplied plans for a
dock and pier at Port Glasgow and for a
harbour at Ayr.
At length ﬁu became acquainted with Dr.
Roebuck, who aided and enco ed him in
prosecuting his experiments with the con-
densing engine, which was completely patented
in 1768—the yearin which Arkwright patented
his spinning machine. Watt, in his speciti-
cation, viewed the subject of the production of
power by steam in all its bearings, and,
although a large one, he thoroughly grasped
it. That he foresaw all that steam was capable
of accomplishing is illustrated by his early
lan of working steam expansively by cutting
it off at half stroke, as well as by his pro-
posal to employ high-pressure steam where
cold water coulg not be used for condensing.
After a while Watt’s cherished schemes were
brought to a standstill by the failure of his
friend Roebuck, who had speculated in some
coal mines which proved his ruin. This and
many other troubles g‘ressed sorely upon poor
Watt, and rendered that the darkest time of
his life. But a ray of hope at last appeared,
the turning point 1n his fortunes arrived, for
Matthew Boulton, of Birmingham, was per-
snaded to take up the invention on which Watt
had expended so many of the best years of
his life. Boulton was thoroughly accomplished
in chemistry and mechaniocs, and was a man of
keen business habits. He was a large manu-
facturer of Birmingham ware, and being
possessed of considerable taste, his work be-
came noted for excellence in design, as well
as honesty in exeeution, for his determination
was, as far as he could, to get rid of the
¢ Brummagem” reproach. He carried on a
very extensive business at Soho, and managed,
at brief intervals of leisure, to prosecute tho
study of several important branches of practi-
cal science. But the subject which most
deeply engrossed his attention was the im-
provement of the steam engine which ulti-
mately led to bis introduction to Watt. The
exigences of his manufacture set Boulton
thinking how to supersede the expensive item
of horse power by a Savery or a Newcomen
“‘fire-engine,” and he pursued the subject so
far as to have a model engine made, and this,
too, at about the same time that Watt was
oocupied with his invention at Glasgow. Dr.
Roebuck, who was a friend of Boulton’s, in-
formed him of Watt's invention, in which
Boulton naturally took considerable interest.
A visit to Birmingham made by Wattin 1768
led to his introduction to Boulton, who after-
wards discontinued his stcam experiments
pending the results of Watt’s researches. In
the course of time Watt took up his quarters
at Soho, and the engine upon which Watt and
Roebuck had spent so much time and money
was also brought hither. There it was re-
fitted and set to work with much more satis-
factory results than had previously attended
it, which was a source of great satisfaction
both to Boulton and Watt, who had now be-

come partners, .
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this time, six years out of the fourteen for:
‘hnxih the patent was originally granted had
expired without anything more resulting than
the erection of the experimental engine at,
Soho. As it was probable that the patent-
right would expire %efore such a demand for.
engines would arise as should remunerate,
Boulton and Watt, it was decided to apply to,
Parliament for an extension of time, After
eonsiderable opposition from the miniug in-
terest, which ed to secure an early
reversion, of the right to the free use of Watt’s,
patent, an act was passed extending Watt's
right for the further term of twenty-four
years, After this, renewed experiments were
made with the Soho engine. It was fitted
with an 18-inch cast-iron cylinder, in
‘ of its previous tin one, and several other
improvements were introduced which led to
very satisfagtory resultain the working of the
machine. The partners were now in high
spirits, and arrangements were at once set on
foot for carrying out the manufacture of en-
gines upon a large scale. Applications for
terms, followed by orders, soon came in from
the mining districts, and before long the works
at Soho were alive with the manufacture of
ateam engines for all parts of the world. The
first engine made_by Boulton and Watt was
ordered by John Wilkinson, the great iron-
master, of Broseley, to blow tho bellows at his
works. This Wilkinson was the constructor of
the first iron. ship, to which fact we have re-
cently drawn attention ; he was a man of in-
ventive term of mind and was the first to pro-
duce machinery for boring cylinders and
cannon. Everything of course depended upon
the sucoess of the first engine, and the partners
red no pains to render it perfect. When
:Yl‘ was ready at Soho the materials were
packed off to Broseley, Watt going with them
to superintend the erection. The engine was
fixed and ready for use about the beginning of
1776, and when started the result of the ex-
treme care taken in its construction and erec-
tion was manifested in its performance. It
worked admirably, and established the fame of
Boulton and Wait in the midland counties.
This engine proved useful to the partners in
another way, by facilitating the production of
eylinders for their other orders, for Wilkin-
son’s castings were at that time the largest
attempted, and the boring machinery which
he invented was the best of its kind.

But although success was attending the
firm at every step of their prooeedings, and
orders were pouring in from all quarters, the
engine was not without its detractors. The
invention which had been perfected only
through one long struggle was not yet des-
tined to pursue its way in peace. The Society
of Engineers, not the society now meetinﬁ in
Exeter Hall, but its prototype, which eld
court in Holborr, and of which Smeaton was
the great luminary—this society had settled
it that neither the tools nor the workmen
existed that could manufacture so complex a
machine with sufficient precision. So it went
forth from this learned body that all the skill
and ingenuity of Soho had been unable to
conquer the defects of the piston. The Bow
engine, however, was erccted soon afterwards,
and if its working did not convince, it at any
rate silenced, its detractors. All that even
Smeaton himself, after witnessing its perform-
ances, could say against it was that it was too
complex for practical use. In Cornwall, too,
there were still mining engineers who stuck
to the old Newcomen engine. Jonathan
Hornblower naturally regarded the patentees
with jealousy, for tbeir success would be his
ruin as a maker of atmospheric engines. And
there were many others who disliked and
resented what they regarded as the intrusion
of Boulton and Watt., Even when the effici-
ency of the new engine was practicall
proved they were not reconciled to it, althou
compelled to admit the inefficiency of the old
one. But in spite of detraction and opposi-
tion Watt’s Chacewater engine was at length

completed and put to work, doing its duty in
fine style, to the satisfaction of ita inventer

and the disappointment of his emomies. At
starting, the engine made eleven eight-feet
strokes per minute; and it worked with
greater power, went more steadily, and
“forked” more water than any of the
ordinary engines, with onlg about one-third
the consumption of coal, and thus silenced all
cavil. At this juncture, however, the affairs
of Boulton and Watt were somewhat embar-
rassed from the very heavy expenses incurred
in the enﬁine manufacture, which as yet had
been wholly unremunerative. This greatly

| depressed Watt, whose peculiar temperament

always led him to look on the dark side of the
picture, and he was for reducing the staff and
otherwise curtailing expenses. Boulton, on
the other hand, although much harassed,
saw through the gloom into the brilliant
future of the engine, and actually increased
the working staff and in other ways added to
the expenses of the establishment, After a
pecuniary struggle, through which Boulton's
tact and management pulled them in safety,
matters began to mend. Orders now came 1n
from abroad, the result of Boulton’s commu-
nications to foreign states, and the first engine
was despatched to Nantes in May, 1779. It
had been ordered by M. Perrier, of Paris, and
was erected by M. Jary at a colliery near
Nantes. An aocident prevented the firm
securing the French patent, and M. Perrier
was soon at work manufacturing steam
engines after the alleged invention of M.
Betancourt, although this ¢ invention ”
turned out to be a close copy of an engine
M. Betancourt had himself imported from
Soho. We must now, for the present, bring
our notice of Mr. Smiles’s graphic narrative to
a close, not, however, without acknowledging
that very much credit is due to that gentle-
man for the manner in which he has placed
the histories of the two monst illustrious men
of their day before the public. To say that
the volume is the production of Mr. Smiles is
to say all that need be said, for in his pre-
vious productions Mr, Smiles has achieved a
reputation to which no laudation we ocould
bestow could add.

NOTES ON NEW DISCOVERIES AND
NEW. APPLICATIONS OF SCIENCE.

THE WEIGHT OF SOME OF THE MINUTE POR-
TIONS INTO WHICH MATTER CAN BE ACTUALLY
DIVIDED.

E recorded last week the results of some
recent speculations respecting the size

and weight of the ultimate atoms of bodies ; here
are three instances illustrative of the marvel-
lous minuteness of the particles into which we
know that bodies can be actually divided.
One-eighth of a grain of indigo dissolved in
sulphuric acid is capable of giving to three
hundred ounces of water a sufficiently deep
blue colour to be distinctly visible in a single
drop of the water. As in three hundred ounces
of water there are about 125,000 drops, in one
drop of the blue solution there would be just
about one one-millionth of a grain of indigo,
the visible blueness of the drop thus proving
that indigo may be divided into portions
weighing not more than one one-millionth of
agrain each. It is not to be supposed, of
course, that the portion of indigo in each drop
of the solution is all in one piece, but if it were
its bulk would not exceed omne five-hundred
billionth of a cubic inch. The case of the
silver in sea-water is still more wonderful,
except that the presence of silver in a solution
so dilute as that of this metal in sea-water
cannot be rendered appreciable to the eye, as
is the presenoce of indigo in the solution just
mentioned. Itis weﬁ ascertained, however,
that silver exists in the ocean in the propor-
tion of ome part of silver to one hundred
million parts of sea-water, and as it is impos-
sible to doubt that thelelements contained in any
aggregate of drops of sea-water exist in their
due proportion in each individual drop, it fol-
lows that in eaf:‘ﬂa.in of sea-water there is one
one-hundred millionth of a grain of silver.

Even this, howsver, is nothingto what
know of gold, for Muncke fougd, some f:we
Ke;t_rs ago, by calculation from, on the one

and, the size of the smallest piece of gilt’
silver wire the gold on which was distinguish-
able by means of g microsco magnifying »
thousand times, and, on the other, the quantity
of such wire that a given weight of gold is
ct&pa})le of covering, abat & grain of that metal
admits of being divided into ninety- fice thou-
sand millions of visible parts,—visible, that is,
by the aid of a microscope of the power re-
ferred to. A sovereign is thus capable of
division into ten millions of millions of visible
particles, being ten thousand times as man
such particles as there are men, women. an;
children in all the world ; and who shall say
how many ¢ ultimate atoms,”—each, there
would'. seem reason to believe, in a state of in-
conceivably rapid movement, and probably
having, like the globe on which we rive, two
motions: one on 1ts own axis, and the other
round some point external to itself, and thus
constituting a kind of miniature planet,—each
of these astoundingly small portions is made
up of ? The human mind is staggered by the
grandeur of the stellar oreation; buf the
wonders of the systems of worlds are surely
paralleled by the wonders of that system of
atoms which each smallest appreciable speck of
matter seems to constitute,

ELECTRICITY AS A MEANS OF TAKING CORRECT
SOUNDINGS IN DEEP WATER,

In takiug deep-sea soundings, the great
difficulty is to determine the negxsu:t moi::t
at which the lead touches the bottom. Several
very ingenious contrivances for overcoming
this difliculty have been devised of late years,
but none of them have proved so successful as
one which has just been suggested by M.
Hédouin, of Lyons, seems to promise to be.
M. Hédouin proposes that the sounding-line
should be a kind of light telegraph-cable,
enclosing two carefully insulated wires, both
connected, at one end, with the lead, and at
the other with the two poles respectively of
voltaio battery, and that the lead should be
8o constructed that on touching the bottom it
should make metallic contact between the
extremities of these two wires, and thereby
cause the instant passage of an electric cur-
rent. It is obvious that this current could be
made either simply to give warning, by
ringiog a bell or otherwise, of the lead having
touched the bottom, or to put in action an
automatioc brake, and so prevent any more
line passing into the water.

DETECTION OF VERY SMALL QUANTITIES OF
THE HALOGENS BY SPECTRUM-ANALYSIS.

The earliest experiments with that marvel-
lous method of inquiry into the chemicil
constitution of bodies which is known as
“ spectrum-analysis,” and the discovery of
which is unquestionably the proudest triumph,
so far, of the science of our century, a!:owed
it to be capable of detecting inconceivably
minute quantities of the metals of the alkalies
and the alkaline earths,—such, for example,
as one 195,000,000th of a grain of sodium,
one 70,000,000th of a grain of lithium, one
60,000,000th of a grain of potassiam or
barium, and one 100,000,000th of a grain of
calcium. Equally small quantities of certaln
of the non-metaliic elements, and especially
of the four halogens, fluorine, chlorine,
bromine, and iodine, have not hitherto been
detectible by spectrum-analysis, _although
immensely smaller guantities of them have
been detectible by this method than by any
other at present known; but Mitscherlisch
has just succeeded in finding a process by
which spectrum-analysis may be made to 1u-
dicate tﬁ: presence of almost as inh!}lt(ﬂmll
quantities of chlorine, bromine, and iodine as
it will of sodium. He well dries the fub-
stance to be examined, and then mixesit12-
timately with half its weight of sulphate of
ammonium and one-tenth of its weight of
oxide of copper. This mixture he placesins
globular enlargement of a combustion-tube,
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one end of which is open, and the other con-
nected with & gasometer containing hydrogen.
A stream of this gas is then passed through
the tube, heat being at thesame time gradually
spplied to the mixture in the globular enlarge-
ment of it; the hydrogen issuing from the
open end of the tube is then ignited, and the
light from ita lama axamined by the

troscope.  An: )mine, or iodine
contained in 1 thus treated will
enter into com the copper of the

oxide of eopper, wruwg werewith a volatile
nlt, the apl::t.tnm of which may be very
readily recognised. If the substance con-
tunm{ both chlorine, bromine, and iodine,
the spectrum of chloride of copper will appear
first, $hen that of the bromide, and afterwards
that of the iodide. thia being the order in

which the t pectively
volal T eedingly
small quant aine, or
ioding, when of haloid
llts,_—tﬁ a t:i)lt be%n
practioble us be
ofiectod ve ates that
be has detec iodine in

chloride of soalum in wnicn loaine was con-
tained in the proportion of only one part in
ten millions.

FRLATIVE ABUNDANCE OF IODINE AND
BROMINE.

lodine, at present, ocoura in commerce
much more abundantly than bromine, and
hence not command so high a price as
the latter element, the present commercial
value of bromine being, weight for weight,
nearly double that of iodine. The greater
Eomon of the bromine of commerce is obtained

m the mineral springs of Theodorshall,
near Kreuznach, in Prussia; that of the
jodine of commerce, from the mother liquors
of “varek,” or kelp, being the liquors which
are loft after the complex solution obtained by
lixiviating the ashes of seaweed has been
freed as far as possible, by careful evaporation
aad cooling, from the chloride of potassium,
chloride of sodium, carbonate of sodium, and
sulphate of sodium, which are the salts most
abundantly contained in them, These mother
liquors also contain bromine, though in much
smaller quantity than iodine, a ton of raw

saweed yielding about a quarter of a pound | P

of iodine, but not more than half an ounce of
bromine. Both the bromine and the iodine
contained in seaweeds are of course derived
from the ocean, and the curious thing is that
whereas seaweeds contain about eight parts
of iodine to one of bromine, sea-water seems
to contain a much larger proportion of bro-
mine than of iodine. e water of the Dead
Ses has long been known to be exceedingly
nich in bromine, without containing, so far as
could be ascertained by the old methods of
analysis, the least trace of iodine; and now
Mitscherlisch has not only failed to detect, by

delicate process of spectrum-analysis
deseribed above, the minutest portion of
iodine in the water of the Dead Sea, which
might well be conceived to be exceptional in
this r::fect as in so many others, but he has
also failed to detect iodine in European sea-
water containing a very appreciable quantity
of bromine,  For example, he found that the
residue from the evaporation of six and a half
pounds of sea-water taken off Heligoland,
treated by his process, showed the bromide
of copper spectrum for seven minutes, but
did not give the least sign of the iodide spec-
frum. There would thus seem reason to
belive that bromine is more abundant in
‘Dature than iodine ; if so, we may be sure that
it will one day be more abundant in commerce

.80ME ALLEGED NEW COMPOUNDS OF PHOS-
PHORUS,

Until comparatively recently, it was cus-
fomary to refer to phosphorus as affording a
typal example of that curious metamor-

of elementary matter which is known

as ¢ allotropy,” and which causes certain ele-
men bodies, without either gain or loss of
weight, and solely by means of some intimate
transformation, the nature of which is entirely
unknown, but which both heat and chemical
aotion are known to be capable of effecting, to
become so altered in their properties as to
almost render them as it were new
substanees. In its normal condition, phos-
phorus is a soft wax-like body, has a pale
yellow colour, melts at or below 111 deg. Fah.,
takes fire when heated in air to a temperature
a very little beyond its meKing soint, i8 lumi-
nous in the dark, evolves an acid vapour when
in contact with air, and is a virulent poison.

Let ordinary phosshoms, however, be exposed,
under certain conditions, to a temperature of
460 deg., and all i )t that of
forming the san >unds as
ordina hosph mpletel

changed. It isnc Y insteng
of wax-like; and llow. It
will not now take rature of
500 deg., itisno  _ the dark
and no longer ives off acid vabours on mere
exposure to res, and
it has ceased Iphide of
carbon and ife, In
many other ysphorus

simi sphorus,
but until now no nstance nas veen KkNOWD in
which, when the altered phosphorus has been
made to enter into combination with other
bodies, it has produced compounds in the least
differing from those of ordinary phosphorus
with the same bodies,—not the slightest per-
ceptible difference xample, be-
tween the phospho produced by
the combustion ol s ata tem-
Eerature of over 50v aeg., ana vnat produced

y the combustion of ordinary phosphorus ata
temperaturenotexceeding 120 deg.,—and hence
when chemists came to find that iron, copper,
cobalt, mercury, gold, platinum, and other
metals, though unknown in more than one
form in the free state, certainly existed in
some of their compounds in a form differing
from that in which they exist in others of
their compounds, and more esseeially when
there was discovered a compound of carbon in
which that body, known in the free state
in the three distinct forms of diamond, gra-
hite, and amorphous carbon, evidently existed
1n its graphitic modification, phosphorus ceased
to be regarded as capable of exhibiting all the
known phenomena of allotropism. It is so
capable, however, if it be true, as is asserted,
that a Hungarian chemist has succeeded in pro-
ducing oxygen-compounds of ;allotropic phos-
phorus altogether differing from those of
ordinary phosphorus, both in their properties
and in the proportions in which they contain
their two constituents. We shall look for
particulars respecting these remarkable alleged
compounds with much interest.

NEW SOURCES OF RUBIDIUM AND CZESIUM,

We recorded a fortnight ago the discovery
of some new sources of the metal thallium,
and we have now to announce that rubidium
and cesium, two of the three other very rare
metals the existence of which has been
revealed to us by spectrum-analysis, have
heen found to occur in the lepidolite of
Moravia and the mica of Zinnwald in
larger proportion than in any of the few
minerals, existing in any abundance,—for the
one sole mineral into whose constitution
either of these metals is known to enter at
all largely is exceedingly rare,—which were
previously known to contain them. The
lepidolite of Moravia ocontains about 0-54
per cent., and the mica of Zinnwald about
072 per cent., of the oxides of rubidium and
cmsium, and also a considerable quantity of
lithium, and some thallium. Schrétter has
devised a simple process by which these four
rare metals may be readily extracted from
sither of the minerals in question, and we
believe that this process,—treated by which
a ton of the mica of Zinnwald would yield

62lb, of carbonate of lithium and 13lb. of

the chlorides of rubidium and cmsium, together
with an a.g})reciable quantity of ium,—is
about to be applied on a scala which will
enable rubidium and cwsium to be introduced
into commerce.

Ar the last meeting of the Literary and Philo-
sophical Society, a paper was read entitled * An
Attempt to refer some Phenomenn attendiug’thq
Emission of Light to Mechanical Principles,” by

R. B. Clifton, M.A., Professor of Natural Philo-

sophy in Owens College. The anthor attempted
to show, by analogical arguments, that it is
possible to give some account of certain pheno-

mena attending the emission of light, by assum.

ing principles closely resembling, if not identical
with, those adopted by Professor Clausius in his
well-known paper on ¢ The Natare of the Motion
which we call Heat.” Matter is assamed in all
cases to have its atoms ouped together

into molecnles, an assumption which seems
necessary when the difforent allotropio states of
certain substances are considered. These mole-
cules are assumed to be in motion, and also the
atoms to be vibrating in the molecules; for,
whatever may be the laws of the forces which
bind together the atoms in the molecules, it is
impossible to imagine the molecules to be in
motion, and to be subject to mutual actions,

without causing motion of the component atoms.
In solids and liquids the molecules are supposed

to remain continually within the spheres of action
of neighbouring molecules, 8o that the internal
motion in a molecule is never due to the undis-
turbed action of the interatomic forces—the only
difference between solids and liquids being that
in the former the same molecules are constantly
neighbours, while in the latter a molecule may
completely change its place in the liquid, and
also that in liquids a molecule may perform com-

plete rotations round axes through its centre of
gravity, while in solids this is not generally
possible.

In a perfect gas a moleoule is supposed to be
under the action of other molecules, only for a
portion of time indefinitely small with respect to
the whole time of motion, and its centre of
gravity describes a polygonal path, only changing
its direotion of motion upon the near approach of
the molecule to another molecule, or to a con-
taining vessel, which may be considered as
equivalent to an impact. In an imperfect gasa
molecale is supposed to be under the action of
other molecules during a finite portion of the
whole time of motion, this portion inoreasing as
the gas approaches its state of saturation. Be-
tween the molecules of a body, and the atoms of a
molecule, the luminiferous ether is supposed to
exist. The vibrations in the ether, which con-
stitate radiant heat and light, are considered due
to the vibrations of the atoms in the molecule,
and not to the motion of the molecule as a whole ;
the latter bearing some such relation to the ether
as a bell or a stretched string does to the air,
the internal vibrations ouly in the two cases
causing the vibrations in the surroundicg media,
which give rise respectively to light and sonud.

It appears obvious that as the motion of a
molecule of a body as a whole increases, that is
a8 the temperature rises, the internal motion in
the molecule also increases, considering that the
action of one molecule upoa another must be duo
to the mutaal action of atoms, or to the inter-
atomic forces, it seems probable that the internal
vis viva in & molecule, to which the light is due,
is proportional to the vis viva of the molecule as
a whole, to which heat is to be referred. Thus,
as the temperatare of a body rises, the internal
vis viva in the molecules increases, and the vis viva
communicated to the ether also increases ; hence
the inteusity of the vibration in the ether in-
creases, and at the same' time the period of
vibration diminishes, or waves of shorter length
are continually produced with increasing inten-
sity. Heuco as the temperature of a body rises
radiant heat is given off, the intemsity corre-
sponding to a given wave length constantly in-
creasing ; at last, then, vibrations in the ether,
with wave lengths corresponding to the extreme
red of the apectrum, will be caused with sufficient
intensity to be visible, and thus the body will
begin as first to glow with red light; as the tem-
perature still rises, and vibrations of shorter and
shorter wave lengths become of visible intensity,
the light emitted will gradually change from red
to white,

From Draper’s Law, that all bodies become
incandescent simultaneously, as well as from



siher considerauvus, 16 8eems probable that in
Al bodies the internal vis viva in the molecules
bears the same ratio to the vis viva of the mole-
sule as a whole. In solid and liquid bodies, the
molecules being constantly under their mutual
actions, and these actions being subject to con-
stant change from the varying relative positions
of the molecules, the atoms cannot assume any
definite periods of vibration, but are constantly
changing the time of vibration; hence the
vibrations in the ether will be constantly, and
with extreme rapidity, changing their periods.
This change having apparently no limit, and the
affect upon the eye continuing for a finite time
light of all wave lengths will appear to be given
off simultaneously by such bodies when the
temperature is sufficiently high; in other words
incandescent solids and liquids will appear to
give off white light, which, when analysed by a
prism, will yield a continuous spectrum. In the
3ase of an incandescent gas or vapour sufficiently
removed from a state of saturation to be con-
sidered perfect, the atoms will be left to vibrate
1nder the action of the interatomio foroes only,
ind will thus assume periods of vibration all in-
claded in a certain set; these vibrations will
sonsequently cause vibrations in the ether cor
-esponding only to certain definite wave lengths
Henoe the spectra of such incandescent vaj 8
will be broken. and consist only of a sories of
dine lines.

With imperfect guses, ur vapours Dot Iar re-
wmoved from their points of saturation, the inter-
mediate phenomenon of sgotm broken, but
consisting of bands, is to expected ; when,
however, the temperature of such vapours is
sufficiently increased, a change from speotra
oonsisting of bands to spectra consisting of fine
lines is to be looked for. This change has been
observed in many ocases. When a solid body is
.ncandescent, the light emitted so as nearly to
graze the surface may be considered due mainly
t0 the surface molecnles, bat these being free on
she side of the surface, bat affected by othe:
moleculeg on all other sides, the internal vibra.
tions in these surfuce molecules will have a bias
in a direction perpendicular to the sarface. Thus
the vibrations caused in the ether, which are
sropagated nearly grazing the surface, will pre-
ponderate in a direction perpendicular to the
surface, or considering the vibrations in plane
polarised light to be perpendicular to the &l:!no
of polarisation, the light emitted by such a body,
80 a8 to pass close to its surface, will be partially
slane polarised, the plane of polarisation being
parallel to the tangent plane to the sarface of
the body at the point of emission. In the case of
in incandescent gas, the surface molecules are
sontinually changed, and as a molecale may
arrive at the surface in any position and is
aqually free on all sides, all trace of polarisation
in this light will be destroyed. The fact that
incandescent metallic plates do emit partially
plane polarised light in directions nearly grazing
the surfuce, the plane of polarisation being
sarallel to the surface, and that incandescent
zases emit unpolarised light, has been observed
ov Arago.

As the molecales at or near the surface of
suiids or liquids can cause vibrations in the ether,
ziving rise to emitted light, it is to be expected
:hat, in some cases at least, it will be possible for
ight, if of sufficient intensity, when incident upon
» body, to cause vibrations in the atomscon-
stitating the molecules near the surface, but
onsidering the difference of mass of the atoms of
the body and of those of the ether, that the atoms
of the body will vibrate slower than those of the
sther, the actual times of vibration depending,
10wever, upon the molecular forces in the body.
As these atomioc vibrations will again affeot the
ather, such bodies will or may become luminous,
the wave lengths of the emitted light being, how-
ever, longer than those of the incident light which
causes the disturbance in the body.

This emitted light will necessarily last some

cime aftor the incident light is removed, for the
vibrations in the body will not ooase as soon as
the canse of disturbance is removed, bat in
general it is to be expected that this emitted light
will speedily disappear, though cases may ocour
in which it will continue for & counsiderable time.
These probable deductions from the assumed
principles coincide exactly with the phenomena
of fluorescence and phosphorescence (not in.
cluding in this term cases in which light is
emitted by bodies undergoing slow combustion),
all fluorescent bodies being phosphorescent for
times of difforent, though in all cases at present
sbserved. of verv short daration.
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BLAST FURNACKES.

ME. KicuarD CANHAM, of Clerkenwen, roundry
manager, has just patented some improvements
in constructing cupola and other blast furnaces.
His invention consiats in supporting the farnace
upon pillars and leaving an open space below
the point at which melting takes place; he in-
serts in this space bars of firebrick, or other like
suitable material, and surrounds the furnace
with a jacket, open at bottom for the admission of
air. The jacket is tapered off at top, contracted,
and terminates in tubular apertures, or in a
narrowed annular mouth inside the shaft, or
chimney over the top of the farnace. Air, from
the space first-mentioned, is free to enter into
the farnace as well as into the jacket, or air
may be admitted to the jacket through hollow
columns; tuyeres are dispensed with, and on the
farnace being charged and lighted, the air
becomes heated and rarified in the jacket, and
issuing from the narrowed moath, causes air to
be drawn into and up through the contents of
the furnace. To regulate the admission of uir
into the jacket and faruace, or either, a cylin.
drical screen is employed outside the space first
desoribed, and counter weights are applied to
enable the soreen to be readily raised or lowered.

Fig. 1 of the accompanying engraving is a
vertical section of a farnace constructed accor-
ding to this invention. A A is the furnace, and
B B are pillars on which it is supported; C is
the basin or receptacle into which the molten
metal fallz, and from which it is run by the tap-
bole D; E isan open space between the farnace A
and the basin C—bars of firebrick, or other like
suitable material, are inserted in this space. The
manner in whioh it is preferred to place these bars
in the space is to form a channel round the
bagin C, as represented at O, fig. 3, into which
the bricks are dropped endwise. G G is a
Jjacket surrounding the furnace, and open at the
bottom for the admission of air; this jacket is
tapered off and contracted at top, as shown,
and terminates in tobalar apertures H,
a8 seen more clearly in fig. 2, which is
a plan of the top of the jacket. Instead of
a single series of apertures, the jacket may
terminate in a double series, as represented
in sectional elevation in fig. 3, or it may ter-
iwlinate in a narrowed annular mouth or mouths,
as represented in plan in fig. 4. In some cases
additional apertures are formed from the jucket
into the farnace as represcnted at F. ‘The mouth

i1 o
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or upper eud of the jackev is sumiuc wo sua

shimney I of the farnace. Air is free u
enter the farnace between the bars in th.
space B as well as into the jacket |

K is a oylindrical soreem, outside the spax
E, for regulating the admission of air into the
jaoket G, and for proteoting the workmen fror
the fire. This soreen is conneoted to counter
weights L L to enable it to be readily raised an
lowered as required. It is prevented being
lowered below the bottom of the jacket G bys
ring M, on the screen coming against a corn

sponding ring N on the jacket. On the farnas
being charged and lighted, the air becomss
heated and rarified in the jacket G, and issuing
from the narrowed mouth, causes air to be dram
‘nto and up through the contents of the faroace

MANUFAUTUKE OUF AMEKIUAN LN
MOTIVES.

‘LHE great competition in locomouve pmiGiug =
America has made a resort to system, or fizred
plan of procedure, o matter of necessl
There are no less than twenty noted establitu
ments where quantities of engines are tarnet
oat, to say nothing of lesser ones, and repai
shops, which do a great deal toward renovating
and rebuilding engines. In the best of theee
large shops the same principle is pursaed asin
the manufacture of Colt's pistol, or a Springfielt
rifled musket ; that is to say, every engine of i
class is exactly like its predecessor, snd 8
oylinder could be made and fitted to a locomo-
tive anywhere with the certainty that it would
be right as to its oentre from the frame,
right as to its position on the frame, and 0
the same dimeusions in other respects to ensurt
its proper working. The Jersey City Looomo
tive Works is a representative shop, and wr
shall proceed to give some account of ibt
manper in which the Scientific American sates
the principal details are there executed, such 84
the oylinders, the frames, the driversand oo
nections.,

‘The frawios arv 1z WO parts, 10 COBvomsmmo:
of handling; that is to eay, the section ’hwl
carries the cylinders is bolted to the section o0
which the pedestals of the driving-wheel boxet
are forged. The frames are laid on the plsue
and faced off, and two sets are thus going oo
the same time; the crosshead of the plane
being wide enmough to carry two tool

The frames are all planed to
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so that the distances and dimentions
presoribed by the draftsman are arbitrarily pre.
served. The pedestal seotions are laid one on
top of the other on a slotting machine, where
the jawa are slotted out together, so that the
dimensions and lengths are correot beyond
cavil. The two p the oylinder sections and
that just named, are also bolted together ata
fized distance, so that when the frames are set
up they are identical—the bolt holes for the
oylinders, brackets, &o., baving all been drilled
oa a prass beforeband. On the frame there is a
shoulder which the back end of the oylinder
flange i filted against; this shoulder is faced
socurstely on the plauing machine a set distance
from the centre of the pedestal, and when the
cylinder is bolted in place a key is driven in
behind it on the forward side, so that it is fast
between two solid wrought-iron shoulders, on a
solid forging, and oan never be displaced or be
out of truth.

The cylinders are not bored in pairs as in the
Eoglish works, nothing being gained by that opera-
tion aslooomotivesarehere made. Theyare bored
singly, on & machine construoted purposely by
Hewes and Philips, of Newark, N.J. The
machine consists of a oast-iron bed with a
Ll:bn kaid on top of it. On each end of the

are two vertical columns which ocarry
shafts, to which boring bars or heads are
sttached. The oylinder can thus be set on its
own bottom, as it was planed, and moved any-
where by means of screws, to be bored accu-
nately. The boring heads are also adjastable by
nmini:d::ndle, 80 that in a very few minutes
the oy can be put in the machine, secured
sod set; this also by any ordinary workman.
The oylinders are faced on the flanges, and
tarned outside of the same before they are
moved from the boring mill. The oylinders,
when on the engine, are bolted to the saddle
piece on which the fore end of the boiler rests;
they have, therefore, a vertical flange which
must be faced off true with the bore. Todo this
the planing machiue is fitted with coned centres
—the cones being the diameter of the bore—
18in, or 18in., as the case may be. The cone
centres luwingebeen once set, any number of
cylinders can put in and planed off without
loas of time in adjusting them. Moreover, the
vertical flange that rests against the saddle, and
the valve face, are both planed at one operation,
and the cute are not mincing ones, bat the tool
takes a good solid chip at first, so that the work
s well and speedily done. When the oylinders
are bolted to the saddle they are correct, and
there is no heavy bandling to be done. For-
merly, when the cylinders were bolted to the
tides of a square smoke box, they were fre-
quently out of centre ; that is to say, the cylinder
bad to be made to suit the smoke box of the
boiler, and as it was obviously impossible to
rivet that on within & hair's.breadth, much
delay ensued. The crank pins could not be
turned until it was known where the oylinders
were, They were sometimes a sixteenth of an
inch in or out, and the shoulders of the pins had
to be faced aocordingly. All this delay is
obviated by the simple means alluded to.

The lathe in which the driving wheels are
turned is a remarkable machine, and is built by
Mesers. Bement and Dougherty, of Philadelphis,
with wome additions by ~Mr. Davis, the
superintendent of the Jersey City Looomotive
Works. The wheels are of cast iron, and are
msinly completed at one operation; that is to
fay, at one getting in the lathe, all except the
crank pin holes, which are bored in a special
machine. The outside or tread of the wheel, the
hole for the axle and facing off the hub, are all
going forward at the same time. Two wheels a
day are torned out complete. Before the wheel
1 taken off the lathe, the key seat is cut iu it by
8 special attachment. A seat one inch and an
eighth wide, and balf an inch deep and in length
—the depth of the hub—is cut in ten minutes, on
an average. In no instance do the ocranks
ex00ed one.sixteenth of an inch deviation from
being at right angles. The axles are also cut as
to their key seats, and when the two parts come
together they stay there; there is no fitting and

8, no backing the wheel off, no key seats to
chipped and filed, as in some works. All this

80 immense saving of time, while in point of
workmanship the quality is unsarpassed.

In no department of the maohine shop can
wkilfnl ment be shown to better advan.
tago than in the details—in the picking up of the
’W"Ml, 80 to speak, and the small processes

which waste time and add in no respect to the
valae of the work. In days bygone it was a
distinction, coveted by many workmen, to
fit up the connecting rods, and all such details
as had gibs and keys and brasses. There was
much inspeotion of joints, much criticism as to
the fit of gibs in the jaws, and a nicety of discri-
mination in regard to the flanges of the brasses
where they embrace the strap, that was highly
praiseworthy. The long, laborious filing of key
ways is a thing of the past; filing and ecraping
of brasses is also done away with, and when the
rods come from the machine the key ways are
very nearly perfect, and require little alteration.
The brasses fit like a kid glove to the hand, if
the workmen follows his gange, and the conse-
quence is that whera dollars were expended,
cents are sufficient. Meassrs. Bement and
Dougherty are the makers of the machine for
outting out key ways in conneoting rods, and a
more useful tool of its clasa has not been prodaced
in this century. It is an original conoeption,
carried out in a workmanlike manner. A slot-
ting machine is by!no means reliablo to make
straight key ways. Sometimes the tool springs
sideways, and outs under the centre punch
marks. In spite of squares and straight edges,
the workman is in a measgre working in the
dark, for one side of his job i8 always hidden from
him. Smoking lamps or stinking gas jets are of
no avail to disolose the mysteries of that nether
side, and, to his mortification, the skilfal artisan
sometimes find that the slotting machiune is a
delusion and a snare, that fails in time of need.
Not so with the machine of Messrs. Bement and
Dougherty. The rod, once planed, is put in
centres like those of a lathe, and two outters, in
form like drills, but peouliar in shape, on the
outting ends, are set revolving at right angles
with the centre on the place where the keyhole
is to be cut. Afterthese cuttersare started, and
the machine properly set, they go forward and
backward, and work out the keyhole complete
without any farther attention, except that which
all tools working on iron require—that is, to see
that no acocident oocurs to the edges. The
cutters are two in number, and work from each
side; they start in solid metal, and no holes are
to be drilled previonsly. They meet in the
centre when the key way is finished, and they
work down and then return, repeating this
operation until the job i8 completed. We regard
this machine as one of the most novel, ingenious
and useful ever produced for the engineering
profession. In various other details of American
locomotive shops a great many changes and
improvements have been made of late years.
The work of erection—at one time aslow and
costly part of the job—is mach expedited and
rendered cheaper, for no part waits on the other,
and when the several details are to be put
together they require bat little adjustment. The
number of engines turned out in the Jersey
City Works is gix in a month. This is accom-
plished with a force of 600 men. It is the calcu-
lation to make one engine per month with 100
men, and we are informed that the Company
does this,

THE “ ROYAL ALFRED.”

THI18 iron-cased wooden frigate, 4,056 tons, 800-
horse power, first appeared on the Admiralty
Navy List as ono of the latest improved 90 gun
screw line-of-battle ships, and was all but com-
pleted in that form when iron-clad ships became
‘popular. She was then ordered to be razeed to
a frigate, divested of quarter and stern galleries,
figure-head, &c., given a conical-shaped stern
and a swan-breast stem, and clothed externally,
from 5ft. below her load water-line upward, with
44-inch rolled iron armour plates. Inthe mean-
time, however, 4}-inch iron-plating on the sides
of a wooden ship possessing no inner iron skin
had been demonstrated by experiments to be
worse than useless. Accordingly the ‘ Royal
Alfred’ has been again re-arranged, and in her
new and latest form will, without doubt, be the
most formidable iron.cased converted wooden
ship afloat. She will at the same time possess
serious points of weakness, which are unavoidable
in a converted wooden vessel. Purely as a spe-
cimen of workmanship, or rather as a specimen
of the ekill of shipwrights in iron work, the
“ Royal Alfred” will surpass every other ship
afloat. The edges of the armour-plating have
been fitted with excessive nicety, and the plates

subjected toa course of most elaborate and costly

chipping, filing, and burnishing which seems
unnecessary. It is expected this vessel will be
completed in her armour plating and floated out
of dock early in the present month, :

ATMOSPHERIC INSULATION.

Mz. Epwarp BEvaN, of Birkenhead, and Mr.
Abel Fleming, of Liverpool, have invented an
improved jacket or protector for metallic and
other vessels and structures containing solid
substances, liquids, or gases, to prevent radiation
of heat from or communication of heat to such
vessels and structures. This jacket is applicable
to all kinds of vessels and structures, those which
are or can be closad, as well as those which have
openings to the air, and it may be used over or
to protect the whole or a part only of vesselsand
structures, the objects being to prevent or retard
loss or waste of heat by radiation, and to insulate
vessels or structures containing substances or
fluids at temperatures either above or below that
of the atmosphere so as to preserve them for a
length of time at or near the same temperatures,
and in the same conditions as theay were when
placed in the said vessels or structures. As
instances of application where the temperatura is
above, and it ia desirable that it should be kept
above, that of tho atmosphere, the inventors refer
to steam and hot water boilors or vessels, blast
and other furnaces, and vessels for domestic
purposes, and where the temperature is below,
and it is advantageous that it should be kept
below, that of the atmosphare, ice safes and wine
coolers are named. To ont or retard radia-
tion and penetration of heat from or to vessels
and structures it has been the practice hitherto
to interpose between an inner and outer vessel,
and between inner and outer walls, or between
the walls and an outer casing of(a structure, some
palpable sabstance, such as charcoal, brick dust,
or ivory, which is not a good conductor of heat.
After lengthened experiments the inventors have
found it unadvisable to use palpable substances,
and their invention consists in jacketing or pro-
tecting vessels and structures either wholly or.
partially, as may be necessary, by atmospheric
air or other gaseous fluids, preferably not in
communication with the external air. To keep
the inner and outer vessels and the structures
and casings apart, small pieces of earthenware or
other non-conductor of heat are used. Where
tho temperatares are high and fluctuating one or
more small openings to the air might be left in
the outer vessel or casing, and such openings
could be provided with safoty valves to open
outwards and inwards eo as to allow for increase
or decrease of pressure of the said jacket or pro-
tector of atmospheric air or othrer gaseous fluids.
In all applications of the invention, it is advan-
tageous and desirable that the air or gas jacket
or protector should be kept still or quiet.

LARGE IRON RAILWAY BRIDGE.

Tae Newhaven, Hartford, and Springfield Rail-
road Company are now erecting a fine bridge
aoross the Connecticut river, at Warehouse-
point. When completed this will probably be
the finest railroad bridge in the United States. It
is built on the truss principle, and consists of
seventeen spans, the longest being 177ft., extend-
ing over the river, the carriage road, canal, an'd
towpath. The entire length of the atructare is
1,525fc. The total weight of iron used in its
coustruction is abont 700 tons, and cost in Eng-
land, where it was made, £11,231. The plans
forits construotion wero designed by Mr. James
Laurie, an American engineer; and were at first
tendered to an iron firm in Philadelphia, but at
that time nearly all the large iron workers in tho
country were engaged on Government work, and
it waa finally determined to prooure the con-
struction of the bridge in England. The contract
was awarded to William Fairbairn and Co., of
Manchester, but afterwards a portion of it was
assigned to the London Eogineering and Ship-
building Company. The bridge being built in
sections and fitted together, was then taken
apart, and shipped to America. About 175,000
rivets are emplocged in fastening together the
various pieces. The great difficulty encountered
in putting the bridge in its place arose from the
fact that the new bridge is to occupy the same

ition as the present wooden oue, and it was
desirable that the traffic of the road should not
be interrapted while substitnting the one for the
other. A good deal of planning and study was
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BOILER FEED-WATER APPARATUS.

required to effect this object, but the skill and
ingenuity of Mr. Laurie have hitherto overcome
all obstacles, and most of the spans are now in
poeition, without, we believe,a single interruption
to any train. The erection of the bridge was
commenced about the 1st of July last, and it is
expected that the enmtire struoture will be in
position and completed by the end of January
noxt,

BOILER FEED-WATER APPARATUS.

THIS apparatus consists of an arrangement of
valves and levers acted npon by & float inside
the boiler or reservoir, and gives passage to
liquid through it into the boiler or reservoir, so
as to feed the same, and maintain the liquid
therein at any desired level. It has been pa-
tented by M. Louis Valant, of Paris, oivil en-
gineer, and the acoompanying engravings fully
explain the invention. Fig. 1 shows in sectional
elevation the apparatus fitted to a vertieal boiler
or reservoir ; fig. 2 is a sectional plan, and fig. 3
an end view. S isa valve for allowing passage
to water or other liquid into the boiler or re-
servoir R; 8'is another valve preventing liquid
returning from the boiler; L is a lever, one end
of whioh is connected toa float F. This lever
communioates the motion imparted to it by the
ficat to & shaft A, upon which there are one
or several eooentrics connected by their callars
to the rod T, which imparts a reotilineal to-
and-fro motion under the impulse given by the
float to the valve B,

The principle of the apparatus is based upon
the following equation:—F being the force
which moves the float consequent umpon the
power exerted by the liquid in the reservoir;
P beiug the power which acte upon the valve
8; Y, the distance from the direction of the
force to the axis of the shaft A ; X, the distance
from the axis of the rod of the valve 8 to the
axis of the shaft A. P X X =F X Y. ’l‘h;z

force F, the value of which is, F =P X Y

may be made as great as desired, the ratio %

being variable at will, according to the conditions
of pressure and volume of liquid to be intro.
duced intn the reservcir under which the

apparatus is to be worked. Figs, 4 and 5 are
respectively a vertical seotion and a horizontal
section showing the apparatus conneoted to a
horizontal boiler or reservoir, and with a cam
motion substituted for that from ecoentrios, as
shown and desoribed with reference to figs.
1, 2, and 8. Parts corresponding to those in
figs. 1, 2, and 3 are marked with similar letters.

LONDON NEW WATER SUPPLY.
TaE reoently expressed fears as to the continuous
supply of water to London by the present means
have excited some attention among the public.
To supply the three million souls who reside
within the metropolitan area, there are eight
water companies, who obtain at least ene-half
of the supply from the Thames. The popula-
tion having so largely increased, the gross
daily quantity delivered has nearly doubled
during the last six years. As is well known,
the volume of the Thames has greatly dimin-
ished of late years, and several companies have
sought for additional means of sapply. It is
feared, however, that it will be impossible to
obtain increased supplies from the old sources,
and some liberal method ought to be adopted
to meet the diffioulty. An eminent oivil engi-
neer, who has for many years had great ex-
perience in water supply, has just proposed a
scheme that bears upon it the impress of prac.
ticability. Mr. John F. Bateman has published
an account of an extensive scheme for obtaining
the supply of water to London from the
sources of the river Severn. In his opinion,
no proposal is worthy of attention that woald
not bring in less than two bundred million gal-
lons of water per day, at an elevation which
would supply nearly the whole metropolitan
district by gravitation without pumping. ¢ The
nearest district,” he says, ‘“‘from whioch this
quantity of water can be obtained is that which,
lying on the flanks of the mountain ranges of
Cader Idris, and Plynlimmon, in North Wales,
forms the basis of the main tributazies of the
river Severn.” This distriot is somewhat simi-
lar to the Cumberland and Westmoreland moun.
tuins, where there is an extraordinary rainfall;
and from a number of obeervations, Mr. Bate.
man ooncludes that 45in. may be said to
represent the annual nett produce of two or three

————————

Fie, 4

suocessive years upon the drainage ground
from which he proposes to obtain the water
supply of London. Reservoirs of sufficient
capacity to last out about 140 days might be
construoted; and two distriots are selected,
situated on the Upper and Lower Silurian forma.
tions, one of which, 66,000 acres in ares, hassum-
mits of 2,014, and 3,979ft. in height, and the
otherof equal area, 2,600ft. in height, the dis-
charge pipes of the lowest reservoir in each of
these districta being placed 450f. above the
level of Trinity high water mark. Mr, Bateman
proposes to condnct the water by separate aque-
duota of 19 miles and 21} miles in length respec-
tively, near to Marten Mere, a spot situated
north-east of Montgomery, from whence by o
common aquedunct, crossing the Severn, near
Bridgnorth, the water will be conduoted along 8
line of route near to Stourbridge, Bromsgrove,
Henley.in-Arden, Warwick, Banbury, Bucking-
ham, Aylesbury, Tring, Berkhampstead, and
Watford, to the high land near Stanmore. Here
service-regervoirs must be oconstructed at sn
elevation of about 250ft. above Trinity high
water mark. The works would be of simple
character, and the length of the common aque-
duot is estimated at 152 miles; it will be
ocapable of conveying 220 million gallons daily.
¢‘The total distance from the lowest reservoir o
the river Vyrnwy will be 171 miles, and the
total distance from the reservoirs on the S8evern
will be 173} miles, to which must be added the
length of piping from the service reservoirs to
London, about 10 miles, making the total dis-
tance 183 miles.” Partly by open and partly by
covered aqueducts the water will flow through
the valleys of the rivers S8tour, Avon, and other
streams, avoiding all coal-fields, &o. It is in-
tended thatno embankment of a reservoir should
be more than 80ft. in height, and * they will b
placed in situations either where hard imper-
vious clay, or the solid rock of the Silarian form-
ation, afford the means of making perfeotly
safe and watertight reservoirs.” One of these
reservoirs might form a lake of five miles
in length, The cost of the works is esti-
mated at about £8,600,000, whioh is *not
more in proportion either to the quantity of
water to be obtained, or the ability of the in-
habitants to pay for it, than has been expended

in Glasgow, Manchester, Liverpool, and ,many
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days’ eoxposure in the laboratory, tha blue-
nees then being seon with & brilliancy which seemed
to vary according to the length of time it had been
exposed. Moreover, if a piece of granite, brick, &c.,
which showed the blueness vividly, was broken in
two, the colour was invariably absent on the newly.
fractured surfaces. Upon trying a block of ice, 1
found the blue coloration was produced here also,
as soon ag the hydrogen-flame tonched its surface;
but it was not so oertain in its appearance as on
other bodies ; it was best seen around the bottom
of the block, or between two pieces of ice placed
nearlyin contact. Some liguids as well as solids
showed the blue colour when the hydrogen-flame
was broucht down upon them. Oscosionally it was
40 De sean om the surface of water ; but invariabl
it appeaved with great brilliancy on sulphuric acidy.
With regard to the latter, a mere traceof the liquid
could be detected by the sudden appearance of the
blue: what, however, was most remarkable, and
seemed extremely suggestive, was that the blueness
did not disappear even after a Prolonged exposure
of the acid to th> flame, the colour remaining un-
dimmed tLroughout. As soon as the fla=e was
brought to beer upon the sarface of the acid, con-
tact with the liquid was immediately announced by
a vivid blue light, of a splend:ur only comparable
to the blue line observed by Professor Tyndall in
the spectrum of highly-beated lithium vapour. The
blueness here, as elsewhere, shone from the bod
itself, and did not in any way tinge the flame witg
its colour. It appeared like a sudden luminosity
emitted from the surface of the liguid wherever the
act! came in contact with it.

The next inquiry which suggests itselfisi whether
the blueness was liar to the contact of a hydro-
gen-flame, or could it be excited by otaer sources ?
To answer this, I tried a luminous jet of coal-gas,
the non-laminous flame issuing from a Bunsen’s
burner, and flames of alcohol, bisulphide of carbon,
carbonic oxide, oleflant and marsh-gas—each flame
being redunced to about the size of the jet of hydro-
gen employed. No trace of the blue luminosity was
seen with any of these flames. Bodies which showed
the colour strongly with burning hydrogen, when
transferred to any of the foregoing flames were
perfectly inert. Was the blueness, then, to be
attributed to the bigh temperature of'the hydrogen-
flame, to its richness in chemical rays, or to its
possession of some other property P I endeavoured
to solve tke first part of this (rxeoﬁon by urging the
different flames with the blowpipe, and also by
holding a piece of granite, which showed the blue-
ness vividly with hydrogen, in the still hotter
ox]yhydrogen-ﬁmo; but in no case was the blue
colour produced. I obtained, however, a very slight
coloration by using oxygen and coal-gas, allowing
the latter to be rather in excess. Finaﬁy, on ac-
count of the extreme richness of this source in rays
of hi{h refrangibility, [ made use of the secondary
spark from a powerful Rhumkorff’s coil. Bot even
here no blueness was evident along the line of the
spark. Moreover the passage of the discharge over
a piece of granite was unable to bestow or restore
its power of showing the blue radiance when the
solid was afterwards exposed to the hydrogen.
flame. An accidental experiment revealed the
source of this curious appearance. Amongst the
various substances 1 examined, > found that valca-
nised india-rubber, when expoeed to the flame,
exhibited the blue colour with great brilliancy.
But here I had reason to believe the blue colour
was occasioned by the combustion of the sulphur
with which the india-rubber is associated. To seo
if such were the case, a plate of platinum bad its
surface rubbed with a stick of salphur, and was
then exposed to the flame. Although no blueness
was visible before, yet after the rubbing the colora-
tion shone out brightly for a short time, having in
every respect the same appearance as the luminosity
seen on granite, &c. Afterwards I found that the
slightest contact of sulphur, or a body containing it
in the free state, was sofiicient to impart to any
substance the power of showing the blue coloration
beneath the hydrogen-flame. When a plate of
platinum which showed the blue colour from being
wiped over with a piece of vulcanised rubber, was
examined with a bigh power under the microscope,
some -rote were seen which were unaffected by a
drop of water, but which readily dissolved in bisul-
phide of carbon. These and other experiments
convinced me that, at any rate, tho chief part of
the phenomenon must be attributed to the presence
and combustion of minute quantities of sulphur. It
may be urged that if the blueness be simply due to
the combustion of sulphur, the different flames
tried ought, equally well with the hydrogen, to
show the luminosity. But such is not the case, and
a8 yet I have no experimental grounds for explain-
ing why this difference in action should exist. It
cannot be whclly due to the bigh temperature of
the hydrogen-flame, but maf probably have some
connection with the chemical nature of the gas.
But how came the sulphur on the suzface of those
Yodies which had not been purposely placed in con-
tact with that element? It was extremely un-
-ikely that some sulphurouna substance had acci

acci-
deatally touched all the different solids on whick

the blueness was distinctly seen. Could the sulphur
proceed from the atmospheric dust deposited on the
surface of these solids? This explanation was
established by the following experiment. An old
block of granite was taken and examined by the
hydrogen flame; it showed the blue coloration
vividly on every part of its surface. The block was
now split in halves and again searched by the flame :
on the newly.fractured surfaces not the faintest
trace of colour was seen even in a darkened room.
The two fragments were now placed on an upper
shelf in a store room adjoining the laboratory, in
which no fire was ever made. Over one of the pieces
a glass vemsel was inverted, dust being thus
excluded from it, whilst the other fragment was left
uncovered ; both had their fractured sarfaces
tarned uppermost. After three days they were
again tried with the hydrﬁen-ﬂnme. The upper
side of the portion which bad been under the glass
showed, as before, no blueness ; whereas the other
exposed. fragment was now found to give a well-
marked blue colour on its upper and previously
inert surface. A piece of white paper had been
placed by the side of the granite, and from this it
was seen that dust had settled on the exposed frag-
ment. Two plates of chemically clean platinam
similarly exposed gave oorreasonding results ; the
same was true of marble and other substances;
and similar effects were obtained when the bodies
were exposed in other places away from the labora.
tory, in private dwellings, or in the openair. An
instructive result was given by the examination of
a flask, which, having remained in the laboratory
undisturbed for some time, had become thickly
coated with dust on its upturned parts. After try-
ing the under surface of the flask, which showed no
blueness whatever, the hydrogen flame was caused
to passslowly up the surface of the flask. As the
upper portions were approached, a slight coloration
made its appearance ; and when the flame came
into contact with the dust on tbe upturned surface,
an extremely bright but momentary blueness was
seen on the spot examined. The duration of the
colour could easily be prolonged by moving the
flame to other dusty portions of the flask.

These experiments, as far as they go, show, I be.
lieve, that among the other foreign ingredients
our atmosphere, sulphur, either free or in a state of
combination, must be regarded as occupying not a
very unimportant place—derived, it may be, from
our coal fires. From investigations that have been
recently made in France, it has been stated that
traces of sulphate of soda are often present in the
air: it may be objected that under the intense heat
of the hydrogen-flame, it is this body which has
been decompused and l’mrnt, and thus the sulphur
of the compound mistaken for the free element.
This conclusion is incorrect, for sulphate of soda
does not apparently decompose in this way, no
blue coloration having ever been produced by con-
tact of a hydrugen-flame with this salt. On the other
hand, the various specimens of alum which were
tried, both on old and new surfaces, showed a vivid
blue figure of the flame. On the sulpbides
generally, and on some of the sulphates, the blue
was well seen, owing to their decomposition
by the burning bydrogen. The singular per-
sistence of the blue appearance on sulphuric acid
points to the probability that the liquid was instan-
tancously decomposed by the contact of the flame.
The explanation of the capricious appearance of the
blue coloration seen on the sarface of many bodies
is now casy. Thoso which ehowed the luminosity
had either been long exposed to the air, or bad in
some way come into contact with sulphur. The lat-
ter will account for the blueress seen on the surface
of a block of ice. In order to convey the gas from
its reservoir to the jet from which it was burnt, a
piece of vulcanised india-rubber tubing had been
used, in bandling which the fingers had become
coated with a film of sulphbur. This was readily

roved to be the case by exposing the fingers to the
Eurning hydrogen ; on the fore-finger and thumb
the blue section of the flame was seen to perfection,
which was not the case after the hands had been
thoroughly washed. Having grasped the ice with
unwashed hands, the sulpbur on the fingers had
been partially transferred to its surface. By the
liquefaction of the ice the particles of sulphur were
carried down to the base of the block; hence, as
already noticed, the bluenesa was always seen
brightest around the lower part of the ice. But the
fingers had not thus come into contact with the
water on which the blueness occasionally flashed
out. Here the coloration was found to be due to
particles of sulphur carried over, by the current of
hydrogen, from the interior of the tube, on to the
surface of the water: there they were burnt; and
when observed through a lens, their presence could
be verified by the discontinuity of the blue colour.
If absent betore, a slight shake of the tubing was
generally sufficient to cause the appearance of the
blueness on water or other liquids. In subaet}uent
experiments care was taken to avoid the use of any
vulcanised india-rubber tubing. This destroyed
the blue seen on water and ice, but did not affect
the other results which have been enumerated.

The sudden appearance of a blue colour when a

hydrogen-flame is brought into contact wi

body, thus becomes a test for the presence ofthnnlt
phur, and as such it is one of great delicacy. For ey.
ample, after the fingers had touched a piece of vul.
canised india-rubber, the passage of them through 5
small quantity of water caused the blueness to be
seen on its surface. What weight of matter wag
here employed in the production of a distinet colour
L will not venture to suggest. The best mode of
observing the blue.coloration on water, and indeed
elsewhere, is to bring the flame vertimjly down on
to the surface of the body examined : when a certain
part of the flame reaches the body, if sulphur be
present, a blue ring of light is seen. [ haveto
thank my friend Mr. Broughton for enabling me to
compare the delicacy of this physical test with the
best chemical teat for sulphar. To accomplish this,
milk of sulphur was mixed with precipitated silica
in varying proportions until a point was reached at
which the chemical reagent (nitroprusside of
sodium) failed to indicate the presence of sulphur,
With the hydrogen.flame, the silica alone gaveno
blue colour, but it immediately appeared on the
admixture of sulphur, and could easily be recognised,
not only in part of the very mixture where the
chemical test failed, but far beyond this degree. It
is almost necdless to state that whatever was em.
ployed to support the powder was carefully ex.
amined by the flame just before the experiment was
made. A mixture of silica and sulphar was made
containing the 1.5600th of a grain of the latter. Of
this, the minutest quantity that could be removed,
Jess than 1-100tL of a grain, wasplaced ona piecs
of platinum or thrown on the surface of water; in
either case, when contact with the hydrogen flame
was raade, the blue colour shone for a moment. By
the chemical test, the sulpbur in a less minute
quantity of the powder remained undetected. If
it could be uniformly mingled, I have reason to be.
lieve that certainly the 100,000th part of a grain of
ml.fhur could readily be detected by means of the
hydrogen-flame. The presence of sulphur in the
homaopathic powders which are said to contain a
trace of that substance was easily verified by
moistening the powder (so as to preveat the com-
bustion of the sugar of milk) before it was examined

of | by the hydrogen-flame: as the water evaporated,

the blue was seen for an instant. But, from the
brightness of the colour in the two it would
appear that the homamopathic doses of sulphur are
exceeded by the quantity we daily inhale with the
atmospheric dust.

I must now briefly allude to another phenomenon
which was observed early in the foregoing investiga.
tion. In addition tothe blue colour seen on so many
bodies, I found that contact of a hydrogen-fiame
with some metallic surfaces gave rise to a second
appearance succeeding or sometimes acoompenying
the blue coloration. This was a bright scarlet
encircled by a green ring of light, forming togef
a section of the flame. The coloration now men.
tioned was not nearly so general in its appearance
as the sulphur blue. On tin, or any of its alloys, it
was seen brightly, and it also momentarily a;
on any surface which had been rubbed by these
bodies. With a piece of thick and tarnished tig-
foil a beautiful experiment may be made, Scrap-
ing the foil in places, and bringing it into contact
with the hydrogen flame, the blue colour is seen on
the dull parte, and the scarlet and green light ap-
pears on the bright surfaces, the latter remaining
until the foil melts. The colours may sometimes be
made to commingle, and a lovely purple is the re.
sult. On some clean pieces of lead the same ap-
pearance was noticed ; but here it soon faded away,
and wusrobubly only caused by tha impurity of the
metal. On clean zincit could not be seen ; but after
a piece of tin plate had been drawn over its surfuce
it appeared for an instant. Like the blue colors-
tion, this scarlet appearance could not be obtained
by exposing tin to a coal gas or alcohol flame, nor to
that of the oxyhydrogen blowpipe. An cxamina-
tion of this colour through a spectroscope will, I
trust, in a future investigation, throw more
on its nature. I may mention in passing, that I
found many of the solias examined phosphoresc
brilliantly when held for a short time in contact
with the hydrogen-flame.  This was the case with
marble, lime, selenite after it had been calcined by
the flame or with plaster of Paris, granite, sand-
Saper, and with sitferent kinds of writing paper.

n sandpaper, if the hydrogen be suddenly ex-
tinguished, a phosphorescent image of the flame is
observed. Chalk gives a brilliant greenish light,
which changes into a still brighter yellow as lime is
formed, the mass glowing throughout on the con-
tinuance of the flame.

The combustion of the hydrogen itself offere
some points worthy of further investigation. When
burnt in an inverted vessel, it is generally accom-
panied by the blue colour, which is seen around
the upper part of the flame where this is in contact
with the sides of the vessel. If, however, the hydro-
gen be mized with about a third its bualk of air, the
blue colour becomes much fainter, and a darkspsc?
is observed above the burning hyd: aurmounte
by a flame of a light green colour. The greennes 18
seon very well by employing & long test.tube, and
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slowly bringing the mouth upwards as the hydro-
gen burns, Mr. Waldie, in a paper * On Combus-
tion and Flame,” published in the Philosophical
Magagine for August, 1838, remarks that ‘‘one
peculiarity in the flame of hydrogen must have
been frequently observed, namely, a green jet in-
side of the usual dark central portion; and when
the flame is full, a dark central part even in this.”
No explanation of this green colour is given by the
writer; but it is, I believe, quite distinct from that
which I remarked. The appearance seen by Mr.,
Waldie I have frequently noticed, and is probnbli
caused by impurities in the gas. In connection wit
the hydrogen-flame, however, there is another
curious appearance, which ibly bas often becn
observed—namely, a kind of luminous stream to be
seen stretching itself some distance above the tip of
the lame when the gas burns in a darkened room.
‘After the results detailed in the foregoing paper
1ad been obtained, it occurred to me that it wonld
be well to try the effect of bringing gases as
well assolids and liquids into contact with the hy-
drogen-flame. I tried carbonic acid, and found that
the presence of thisgas instantly changed the colour
of burning hydrogen from a yellowish brown to a
Elle lilao, the whole of the hydrogen-flame being
ere tinged. The same_change in colour may be
seen by allowing the products of combustion from a
small and lightless gas or alecohol-flame to pass
through & jet of burning hydrogen. A very small
T:ntit of carbonic acid imparted this colour to
the hydrogen; for it may be produced by merely
breathing on the flame. Beyond the fact just no-
ticed, I have as yet made no additional experi-
ments: the explanation of the phenomenon is there-
fore merely conjecture ; but it is possible this lilac-
blae colour may be due to the hydrogen-flame
rendering incandescent the molecules of carbonic
acid—or, more probably, to a partial decomposition
gas, and combustion of the carbonic oxide.

GRANITE AND IRON FORTIFIOATIONS.

Tae Ordnance Select Committee and a great
concourse of engineers and artillery officers
were in attendance on Thursday, the 15th ult., to
test an experimental granite casement, with two em-
brasures protected by iron shields. The total
frontage of the masonry is 50ft. in length by
20ft. bin. in height. The greatest thickness of
the granite piers is 14ft., including 2ft. of brick-
workinside. The eastern or largest embrasure
is 12f¢t. by 8ft., and the western is 6ft. by 6ft.
The former is filled with a built-up shield, the
Iatter with a solid plate of iron, 13}in. thick,
each shield having an embrasure or porthole
3. by 2ft. 4in. The shield for the large em-
brasure has a front plate of 4in. thick, and a
backing of thin iron plates 8in. deep, their outer
odges supporting the front plate, and their
inner bearing on a second plate of 2in. in thick-
ness. This, again, rests upon a cushion of teak
timber, 6}in. thick, the whole bearing on a skin
of inch iron, and bound together by 22 bolts of
3in. diameter, and 16 bolts of 2in., all having
shallow square threads. The skin is attached to
twostruts by double angle bars, 6in. by 4}in. by
{in., and strengthened by six similar bars, run-
ning at right angles to the struts. A strong
girder, 20in. deep, sirengthens the shield across
the top of the embrasure. The struts to which
the shield is attached rest upon a bottom plate
ofinch iron, 33ft. wide, and through this plate
the entire mass is secured to the stonework by
ten bolts of 2}in. diameter. This shield owes
its origin to the successful trial of the Chalmers
target in April, 1863, and the recommendation of
Lord Palmerston, who introduced the inventor
to the Becretary of State for War. As originally
Pproposed, the principle was the same as the Chal.

GRANITE AND IRON FORTIFICATIONS.

mors target, but at the suggestion of the late Iron
Plate Committee, and the engineers of the War
Department, it was altered to its present form
For the compound backing, or alternate layers
of timber and irom, of the original design,
the present backing of layers—all of thin
iron—was substituted, on the ground that it
was not adrisable to introduce such a perishable
material as timber in a permanent work. Half
of the shield, therefore, has a backing of plain
bars 8in. by lin, and tho other half has bars
which match or bind into each other. The latter
were suggested by Mr. Chalmers, and their adop-
tion for the entire shield would add about £10 to
its cost. These alterations, while they still
leave a oushion of timber in the very heart of
the structure, add greatly to the weight and cost
of the shield, without improving its powers of
resistance.

This shield has cost over £1,000 (independent
of the consideration paid to Mr. Chalmers for
the invention, and for superintending its con-
struction—#£600) ; but a shield of the same size,
on the plan originally submitted, which the
inventor thinks would offer greater resistance to
shot, would cost only about half this amount.
Mr. Chalmers has also submitted to the War
Department a plan of a shield suitable for the
smaller class of embrasures, which, ho thinks,
would not cost over £300. The size of the large
shield is 12ft. by 8ft. ; its weight per foot 6501b.;
the total weight, including struts and founda-
tion plate, is about 29 tons. Tho armour-plates
were manufactured by Messrs. John Brown and
Co., and the shield was constructed by Mr. H.
Grissell, at the Regent's Canal Ironworks.
The plate for the small embrasure was also
manufactured by John Brown and Co. The
right flank of the casemate is protected by an
iron cramped wall, generally termed ‘the
puzzle,” because the pieces of iron bind into each
other in the manner of certain puzzles made of
wood for the amusement of children. The left
flank is protected by 4}in. armour-plates, backed
with timber and concrete. The entire cost of
the structure is about £6,000. The battery to
test this structure is placed at 200 yards’ dis-
tance, and consists of the following guns :—

7-inoh shuat, throwing a steel shot of 1161b. with 18ib.charge
8 1

9t . Y 220 o 30
10

” ” 280 36 "

The experiments on Thursday were confined to
testing the shields, both of which proved a perfect
defence against the 7-inch and 8-inch guns. The
small or thick plate shield, however, was cracked
on oneside by the first blow from the 9-inch gun,
and the 10.inch or 300-pounder broke it right
across, virtually placing it hors de combat.
Another shot would have driven it into the case-
mate, but that—perhaps to save the feelings of
its projector (the superintendent of the works)—
was withheld. No such merciful treatment,
however, was afforded to the shield of the out.
sider, for when it did not succumb to the ordi-
nary charges, the charges were increased to 41lb.,
and the firing continued till it was severely
punished. At the conclusion the fasteninga were
nearly all destroyed, but no shot had penetrated
the target, nor was it displaced by the heaviest
firing ever scen at Shoeburyness. The thick
plate shield, which was disposed of at the fourth
round, was struck by a total of 7651b. of metal
propelled by 106lb, of powder; whilst the built
up, or Chalmers shield, resisted 2,4421b. of

metal, and 3111b. of powder.

On the next day, Friday, the practice was
commenced at the stoneworks. The guns wero
fired in salvoes, and the effect was to bring down
the granite and brickwork in huge masses; the
steel shells completely penetrated the massive
granite pieces, 14ft. thick., A few shots were, on the
succeeding Wednesday, fired at the Chalmers
embrasure from the 10-inch gun, four of which
struck in about 2ft. square at the right upper
corner of the embrasure. Waeight of steel shot,
2801b. ; powder charge, 411b. As each shot struck,
the massive granite keystones over the embra-
sure were forced out of their place and the
vaulting inside the embrasare fell in. The em-
brasure itself was not penetrated, although the
armour-plates were cracked, and the backing
much bent, the bolts also giving way. To sum
up, 80 shots in all have been fired at this granite
work and embrasure, and the whole are in
ruins ; so much for a combination of granite and
iron work, The practical result will be realised
by an inspection of the accompanying sketch
which shows the extent of devastation effected.

@orrespondence.

LIGHT DRAUGHT ROLLER SHIP.
10 THE EDITOR OF THE "* MECHANICS' MAGAZINE.”
81r,—Mr. Moy may possibly know much more
about ordinary ships than I do; but he certainly
does not understand the ship I attempted to de-
scribe, as is evident from the iucorrect assumptions
he makes in his letter of November 11th. The
model he saw at the Adelaide Gallery was intended
to be propelled by the wind ; the forward motion
of the vessel to cause the *‘hollow wheels” to re-
volve. In the ship I suggest, the globes would re-
volve by thlordpower of compressed air, and would
carry forward the boat exactly as the paddlewheels
of a steamer urge forward the boat to which they
are attached. The revolution of the globes would
ive a forward motion to the boat—not the motion
of the boat give revolution to the globes. By
means of falling weights from a high building and
a long cord, I have long since dragged such a craft
as Mr. Moy mentions over a sheet of water, but, as
he states, the smooth drums would not revolve.
Pat floats on them and turn them by force, and the
whole affair moves forward. A vessel is im-
mersed in two flaids—water and air;” of course it
is; and in the case of the * Mosquito,” and all sail-
ing ships, a large exposure to the air is a necessity,
in order to obtain impelling power; and as a pa-
tural consequence, there must be weight and
draught in the water below to ensure stability,
otherwise she would not keep upright. But in the
?n.le of the revolving globe ship, exposure to the air
for propulsion is not a mecessity, but rather an
ovil ; therefore, as little surface as possible would
be exposed, and consequently less power would
bo exerted by the wind. The sides might be made
angular so as to greaent no flat surface to the wind.
The result would be stability and safety with little
immersion, and without ballast.

The assertion that such a vessel would go ** dead
to leeward” resolves itself into a question of rela-
tive forces. If the propelling power of the com-
pressed air, or whatever else was used, was greater
than the power of the wind, and the vessel an-
swered her helm, she would certainly go where
she was wanted to go in spite of the wind. That she
could be furnished with the requisite power and
steering quality, I bave not the least doubt. Dr.
Lardner demonstrated on paper thatthe * Great
Western” would be a failure, but she succeeded,
despite the demonstration. My idea of the most
likely work for the revolving globe boat in its ear-
liest forms is that of river navigation, ferrying, an
short coast journeys, in which it would never go
far from calling places, at which stationary engines




360

S ————

THE MECHANICS MAGAZINE.

weuld be constantly at work compressing air. Sta.
tionary steam-power i8 much cheaper than moving
steam-power, whether locomotive or marine. My
egg-shell experiments followed many others, and
were undertaken as the readiest means to ascertain
the resisting power of a hollow spherical body, and
to me they were eminently satisfactory, as afford-
ing presumptive proof that well-made globes would
stand the buffeting of the sea. I see this week
that others entertain similar views to mine. A
Mr, Bedder has completed a patent for a boat very
much like the Adelaide Gallery craft ; and Mr. E.
8. Jones is stated to have provisionally patented a

of storing compressed air in ships. 1 hope
we shall soon see a_good revolving buoy ship suc.
oessfully afloat, and vieing with ; e locomotive in

L ours,

Stockport, Nov. 25.

BRITISH BAINFALL.

8m,~Permit me to ask yonr readers’ attention
toa rea:ult on the above subject, the importance
of which in relation to engineering and inage

uestions is well known. Itis now some yearssince

» began collecting returns of the fall of rain, but
my main difficulty has been to find out the persons
who keep suchrecords. When the collection was
first organised in 1860, scarcely two hundred per-
:ml were known to oburveda.a;le reo';mlf the rainfall i

steady perseverance, an aid of a portion o

t{omﬂnumbuhu been raised until there
sxe mow more than one thousand two hundred
fhoec whence retnrns are regularly received. Still

know there are many mors, }n-oba.bly hundreds,
who have either never heard of the establishment
of a central depdt to which copies of all rain records
should be sent, or el;e'y have been too diffident to
send them. Xt is paramount importance to
guther thess, and make the tables yet more com-
plete. I therefore beg leave through your columuns
10 ask every reader to think for a moment if he or
she knows of anyone who keeps, or has kept, a rain-
gauge; or who has any tables of rain or old
weather journals), in their possession. And if they
do know .of such ns, Iask them on behalf
of science, of my fellow-observers, and on my own
behalf, to use every effort to secure their assistance,
and to favour me with their names and addresses.
‘We want old records, we want records for the pre-
sant year, and from many parts of the country we
want returns for the fature, if a few persons will |
notify to me their willingness to assist, and to pay
10s. 6d. for the very cheap and simple gauge now
supplied. A oomplete list of the places whence ro-
turns have been ady oollected shall be sent to
anyone willing to make use of it. Imayadd
that an influential committee ofthe British Associa-
tion has been appointed to superintend and assist
in my investigati and that they cordially sap.
port my present application.

I am, 8ir, your obedient servant,
Q. J. SBYMONS.

136, Camden.road, London, NNW. .

pe Committee consists of J. Glaisher, Euq.,
P.R.8., Lord Wrottesly, F.R.8., Professor Philligo,
g.%s., Profe-onr:.ynp ‘Bl, g.n.lg., vIv)"n e, F.% -

. F. Batoman, . .8., . Mylne, Esq.,
F.R.8,, and our dent Mr. J. G. Symons
whose labours in the cause of science are well
known, and to whose suggestions in farther .uce of
“in.ml{ oﬁ;sot we hope our readers will respond.

Weetings for the Sdech.

C.,
VVM. BARBER.

. Corfa. The ol
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The Field boiler has been introduced by the
Admiralty in the steam fire-enginea fitted on the
principle of the dockyards of Keyham and Porta-
mouth. As an auxiliary boiler on board Her
Majesty’s ships, such as are now fitted on board all
our ironclads for fire-engine purposes, washing

heaving up the anchor, hoisting out ashes,
&e., the Field boiler posseeses valuable properties,
which promise to bring it largely into use inthe
Ro'ia.l Navy. Bulb this is not all, for the principle,
under certain modifications, is equally :ﬁ;lioable
to the main as to the auxiliary engines of ships.

The_ Telegraph Company’s steamer, ‘ Hawk,”
with Mr. Sauand and staff, bas successfully
repaired the cable from Corfa to Otranto, and placed
it again in direct telegraphic communication with
the rest of the world. The cable was laid in Feb-
roary, 1861, the depth of waterin one F“t being
over 800 fathoms, but off the ;Island of Fano, it
now appears, there is a rocky bank, with only 20
fathoms water on it, and the cable unfortunately
croesed it, and in March last the continued friction
chafed i% oom?lotely asunder, about 16 miles from

d cable is similar in principle to the
Atlantio, but much smaller, and it is 1nteresting to
know that nearly all the cable recovered, ten miles,
was in excellent state of preservation., The first
message through the repaired cable was
advice of the interruption in the Malta and Alex.
andria Telegraph, which we announced in our last.

Iron improved with titanium bas boen tested for
tensile strength, and has stood a strain equal to 47
tons Eer Tue inch; and, in puddling furnaces
fottled with the ore, the fettling has in some in-
stances lasted a month without renewal, the iron
produced being of uniform good quality. These
nf-e l(:xtreme cases, but indicate the value of the use
of the ore.

The number of locomotives at work on the twelve
rincipal railways of Great Britain at the close of
f864, was as follows:—Caledonian, 262; Great
Eastern, 876 ; Great Northern, 345; Great Western
697 ; Lancashire and Yorkshire, 395; London and
North-Western, 1,187; London and South-
Western, 207; London, Brighton, and South
Coast, 203; Manchester Sheffield, and Lincoln-
shire, 179; Midland, 512 ; North.Eastern, 663
South-Eastern, 214.

Acoording to French official returns just pub-
lished, the quantity of beetroot sugar manufac-
tured in September last amounted to 10,749,615
kilogrammes, and in October to 56,509,101 kilo-
grammes, making altogether 67,258,616 kilo-
grammes. The quantity manufactured during the
two corresponding months of the preceding year was
only 41,603,310 kilogrammes, or 25,655,306 kilo-
grammes less.

While we are making our scientific ascentsin
England, the balloon in America is being appro-

i to other and more genial uses. A bridal

Mowm.—Soclety of Engi Re! d di lon on]Mr.
‘. Pendred’s paper on ‘* L ve Adhesi
and in Expedients for I

ing and
Bappl ing that P ,” and, if time
rﬂ‘lt, a paper on ‘ Giffard’s Injector,” by
. L. Olrick, 7.
oy | Association.—** Estimating Arti-

ficer’s Work,’* by Mr. T. M. Rickman, 8,
al Tostitate of Briviah Archs

s 8.

Tuns.—Instisution of Oivil Engineers.—Oontinued discus-
sion on 8ir O. T. Bright's paper, * The Tele-
graph to India, and its Extension to Australia
and Ohins,"” 8.

‘Wap,—~Geologioal Bociety, 8.

Pruss,—Ohemiocal SBociety, 8.

Lionean Society, 8.

Society.~The following paper
will be read:~1 ““On the Western Limit
of the Rhmtio Beds in Sonth Wales, &c,” by
K. B. Tawney. 2 °* Notes on a Seotion of the
Lower Lias and Rhmtic Beds near Wells,
Bomerset,” by the Rev. P, B. Brodie.

Fat.~Arehitectural . Association.—*''Study s as a Pre-
r;;ﬁon for Practice,”” by Mr, T, R. Smith,
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Fnrty r tly made a wedding tour in the clouds
rom New York. This trip took place on the 8th of
November, and only two persons accompanied the
bride and bridegroom. The car ascended from the
Sixth Avenue and Fifty.ninth-street entrance to
the Park, and, after a very pleasant excursion
through the upper air, landed at Mount Vernon,
Westchester county, about sunset.

A scientifioc contemporary draws attention to an
undescribed ore of iron. It has much of the
characteristic appearance of plambago, and leaves a
black y stain when rubbed between the
fingers, It is com tively soft, and when scratched
with a knife, falls off the mass in beantiful shining
particles, baving a metallic lustre, and not unlike
powdered mica. This mineral is said to have been
obtained in Ireland, near the surface, underlying
about 15ft. of peat. Its analysis gives the following
percentage :—Insoluble (in HCI and NO;) 95,
Ferric oxide 90°5, total 100°0. This mineral is quite
unacted upon before the blowpipe, and contains no
carbonaceous matter whatever.

A French engineer, M. Paulin Gay, has lately
perfected a machine, on the disc principle, for saw-
ing or cutting through the hardest rock in quarries
and tunnels. Experiments have been made lately
at the Conservatoire des Arts de Mitiers of Paris,
which prove the utility of the invention.

There are four shot towers in New York and vici-
nity, the capacity of each being from 10,000lb. to
15,0001b. of shot per day, ox a total of from 40,0001b.

,0001b.

Deeevpeg 1, 1865,

We understand that the reported destrueti
Sir Isaac_ Newton's residence is incorrect. °"1'~f.'
bouse in Kensington, in which Sir Isaac died onthe
20th March, 1727, is at present known as Bulling.
ham House, and there is no intention to dg.
molish it.

A large fire-proof safe has recently been mads i
America for a banking firm. It weighs 20 to:,
and reqnuired eleven horses to draw it. It is8ft. 6in.
high, 7ft. 6in. wide, and 3ft. deep ; made of chilled
and wrought iron and steel.

At Amiano, in Italy, petroleum has been er.
tracted for two hnndreg ears. The supplies from
this source were used for lighting the cities of
Parma and Genoa.

Oue of Captain Rodger’s anchors, on the principls
of the patent indenwﬁ":m.n has been nsed
on board H. M.s steam storoship * Fox,” during
the past twelve months, and, having und the
most severe test, as ordered i)y the Admﬁ:;: was
reported to bave done the work of the old Admiralty
anchor weighing 49 cwt., the Rodger anchor weigh.
ing only 30§ cwt.

Professor Snell, of Amherst, Mass,, states that
he has not, during twenty-seven years, recorded 8o
small an amount of rain for a single month as
during the month of September last, Tho water
measured only thirty-eight hundredths of an inch,

The Prussian War Office has lately arrived at the
conclusion that the immense improvements in mo-
dern artillery have rendered a large mumber of
fortifications utterly inzd:gute for the purposes
for which they are intended, and has determined
to dismantle them accordingly. Fortifications ona
very large scale are either commenced, or, at least
determined on, at many other pl such as Alsen
the Bundewitt, and Kiel. The scale of these may
be imagined from the fact that the estimates for the
works at Kiel alone, including artillery and bar.
racks, exceed £350,000.

In some observations taken to determine longi.
tude il:] 'E‘}gl?ndﬁ' B&Z&poun& rocke; was sent up,
perpendicularly, 6, .; 8 24-pound rose 4,500, ;
a {-pound 2,400&., and a §-pound 1,500,

The correspondent of a San Francisco paper says
that he has seen some specimens of cinnabar con.
taining 90 per cent. of quicksilver, taken from the
North Almaden Mine, opened in July last, The
mine is situated ou the opposite side of the walle
from the famous New Almaden Mine, from whi
it is about eight miles distant.

From Victoria an important coal discovery is re-
ported as having recently been made at or near the
Queen Charlotte Coal Company’s mise. A quantity
of this coal has been tested at ia with the most
satisfactory result. About half a tom of iron was
smelted, and the coal was promounced to beofs
most superior character for the purpose, and equal
to the celebrated Pennsylvania ooal, the heat-
giving properties being intense, with an absence of

d | sulphurio gases which renders the ore softerand

purer.

One of the heavy Woolwich guns, made on the
Duke of Somerset’s principle, weighing 12}
and intended to fire a 3001b. shot, is being mounf
on an iron gun carriage made on Lieutenant.Cologel
Shaw’s method. The gun and carriage, after under-
going a severe test, will be shipped on board the
four-gun iron-cased cupola ship *‘ Prince Albert.”
The whole of the battery equipment, it appears, is
ordered to be composed of wrought iron, yet, not-
withstand the orders to that effect, it is stated that
8 liogering regard for their favourite hobby has
induced the Carriage Department authorities to
supply the slides and plutforms of wood, whichof
course will have to be altered.

Dr. Joule has observed the effect of the suroracn
his eonsitive magnetic needle. The needle was
violently agitated, as many as thirty-six changes of
deflection, varying from 10" to 1' 40" occarring per
minate. The cause of the movements seemed to be
instantaneous in its action. It was remarked that
when the beams preponderated on the west of the
magnetic north the needle took an euterlydire;tm-

An armour-plate now bein reg:red at Ports-
mouth for trial has a new form? %t 28 a ridge and
farrow outer surface on a mcnlin and pat
design. Extraordinary results are expected from
the trial of this plate, which will be watched with
considerable interest.

At the ordinary meeting of the Litersry and
Philosophical Bociety, held November 14th, 1865,
R. Aogus Smith, Ph.D., F.R.8,, &c., “:llﬂ"t. in
the chair, Mr. Charles Bailey, and Mr. Thomss
Barker, M.A., Prof of Mathematics, Owen’s
College, were elected ordinary members of the
eqciety.

The new bridge about to be suspended over the
Ohio river at Cincinnati will be the longest strue-
tare of the kind in the world, being more the
200ft. longer than that over the Niagara rtl;::l' and
540ft, longer than the Menai Bridge. Its span
will be 1,067ft. The stons piers rise 110ft.sbore
the floor of the bridge, and 300ft. abeve their fouad-
ations. One year is allowed for building it
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recently testing one of Captain WAdger's

pint Bt st s, g

cut. § ., the Admiralty proo ns
Fwitn 58 982, e Pich o

cted half an inch each arm ;
with 83 59-64 deflected 5-8ths ; permanent set, nil.
An Adwmiralty anchor, weighing 111 cwt. was put to
s similar strain—vis., 71 3-8 with 71 3-8 toms
deflected13-16th ; 78, 15-16ths ; 75 ‘tons, 1 3-8ths;
77 tous, 1 3-8ths ; 80 tons, 41.64, 1 9-10ths ; 83 tons
§9.64 deflocted 1 5-8tha; permanent set, quarter of

o

Mr. J. H. Greener bag just returned from Bag-
dad, after a residence of five Eyeau in that city, in
conpection with the Indo-European Telegraph.
In 1360, Mr. Greener was sent out by the Govern:
ment to inspect and report upon the condition and
eapabilities of the line of telegraph already esta-
blished by the Turks, from Constantinople to Bag-
dad, with a view to open out a direct telegraphic
commanication between England and India via the
Persian Gulf. He subsequently accompanied the
sarveying expedition for taking soundings, and for
fxing the positions of stations, &o., from Jask, to
the bead of tgn llﬂf all ;Ao.hﬁmt dhe,t ‘iln
company wi olonel Kem raversed the
conntry through Mesopotamia to barnel{, making
arrangements for constructing and establishing the
lime through the Arab district. Mr. Greener super-
intended the constraction of the line through the
whole district, and ultimately joined the wirescom-
ing from India on the one hand, and Europe on the
:ger, thus completing, on the 19th Januari, 1865,
the long-desired communication between London
asd Indis.

Patents for Fnbeutions.

ABRIDGED SPECIFICATIONS OF PATENTS.

Tus Abridged Specifications of Patents given below are
elasmified, according to the subjects to which the respective
inventions refer, in the following Table. By the system
of classification adopted, the numerical and chronological
order of the speciications is preserved, and combined with
all the advantages of a division into classes. It should be
anderzood that these abridgement: are prepared exolu
sively for this Magazine from official copies supplied by
the Government, and are therefore the property of the
Propri of this Magazi Other papesa are hereby
to produce them without an acknowledge-

wammed not

ot —

BorLzas A¥D Punwacss,—1289, 1270, 1283, 1291

Buruoiwas Axp BourLsive Maregians,—1213

Onguisray axv PuoTOGRAPERY—NONE,

OorrrvaTion or Tur SoiL, includiag agrioultural imple-
ments and machines,—1248

BukcTRICAL APPARATUS,—None.

1229 T. ALLCOCK. Improvements in finishing and polish-
ing metal tubes and rods and in apparatus or machinery to,
be employed therein. Dated May 3, 1865

This inveution consists in an improved mode of finishing.
metal tubes, by which the patentee lessens or avoids the
employment of manual labour in the overation termed
floating the tubes, and also in an improved mode of polish-
ing metal tubes and rods. The apparatus he empoloys for
these purposes coasists of & revolving drum or barrel.
lined internally with baff, telt, or other suitable material,
iato which the tubes or rods are placed in considerable
numbers at ong time, togethcr with some sharp cutting
grit or grindiog mediaw, such as emery, ground glass,
or pounded brick; the Larrel or drum is then caused to
revolve by steam or other power, by which motion the
tabes or rods are violeatly agitated, and the su:faces are
ground and polished, Patent completed.

1230 O. W. Sixurns. Jmprovements in ths means and
apparatus for reguluting the power and velocily of machi-
nery or apparatus in mation, Dated May 2, 1865

The present invention has for fits ohject to accomplish
the fanctionsof the free conical pendulum by an equally
chronometric, bat less delicate, arrangement, which, on

generator is obtained, and the danger of explosion is
to an i o for feeding

obviated ; d, P app
steam generators; third, to an improved valvular ¢
ment of recip ing steam eng , whereby a simple sad

easy mode of effecting the cu'-off is obtained without the
necessity for interfering with or adjusting aoy of the
actual moring parts, provision being at she same time
made for the pecfect halanving and dering uniform of
the action of reciprocating steam eugines. The details of

1 "

the in are too to be given here. Patent
completed.

1341 W, E.Gspas. An impraved fon or exhawst for
thrashi A (a ication.) Dated May 3,

1885
This i i ribed without reference to
the drawings. Patent abandoned.

1242 0.G. Lxxx. An improved process for purifying
water. Dated May 3, 1865 -

This invention consists of & mixture of bypermanganate
of potash, carbonate of soda, alum, and neatralised alumi-
nite, which on being added to the watar precipitates all
organio and inorganic impurities, and renders it clear and
whol ; the water can then he d awn off, and, if a tap

" I

account of its simplicity, is capab'e of very g 1 apphi-
cation as a regulator of motion and ilo'Bt. and v‘vh'wh may,
t t. ists of

is used, it snould be fitted with a tube projecting towards
the middle of the vessel, the end being alightly raised from

be termed a liquid ch a cupola
shell,epen at the top and bottom,rotating onits vertical axis,
which, dipping into a hath of liquid, imparts contrifugal
motion tothe portion of the liquid inside the cup, cansing
the liquid soimpelled to rise until it is on the point of over-
flowing. The liquid is maintained in this dition with-
out further expenditure of power, so long as the spead or
power of the machine or apparatus tobe regulated remains
at the nominal standard ; s0 s00n as this is exceeded, and
a quent i d impalse is imparted to the cup, the
liquid overflows the upper edge of the rotating cup, cays-
ing expenditure of power, which will prevent the further
aoceleration of the cup; and this absorption of power may
be further increased by causing the liqaid thrown out to
pass altsrnately against a series of fixed radial vanes, and
vanes rotating with the cup. Patent completed.

1231 J. CariLLoN, An émproved self-supplying pen.
Dated May 2, 1865

This invention has reference (o an improvement in the
mode of supplying ink to the ordinary description of steel
pens or nibs, through the medium of the handle or holder
in which they are fixed, whereby a more coantinuous and
uniform supply of ink is obtained without requiring to be
constantly supplied as at present, and consists in employ-
ingin ion with the handle or holder (which is of &
hollow or tubular form suitable for containing the ink) a
projecting tuhe attached longitudinally thereto, so asto
pass within the hollow or cavity of the pen, forming there-
with a capillary tongue from which the ink is discharged
through the medium of a small valve opening outwards
from the endsof thesaid tuoe or tongue, in connection
with which a thamb stud and reacting spiral spring, con-
tained within the handle or holder, is also employed for
actuating the said valve, and discharging the ink on re-
e?iving pressure from the thumb or finger. Patent ocom-
ploted. :

1232 J. B, Lavaxcay. A ‘ chair ladder.”” Dated May
3, 1865

This i ion is not described apart from the drawings.
Patent completed.

B g,

thabottom of the vessel to prevent the precipitated im-
purities heing drawn off with the puri water. Patgnt
abundoned,

1243 G. Josse. Improvements in paper hangings.
Dated May 4, 1865
This invention has refsrence to & mode of prodnoing upon
plain or figured surfaces of paperhangiogs designs or devices
in coloured or uncoloured, chromo, or other lithography,
and consists in placing the said desi btained as above,
in ble order or p as d for being arranged
upon the piece of paperto Le ornamented or embellished,
and causing the same to adhere to the surface thereof
through the medinm of gum,or other suitable composition or
cement,whilst the rough unfinished edging of the said litho-
raphs are subsequently surroundeld with an ornamental
raming or border printed orstamped in gold, silver, bronze,
or colours as a finish to the same; as also to conceal the
edge or line of union between the lithographic device and
the paper. Patent completed.

1244 E. G. Suitn. Certain $mproved contrivances for
preparing vegetables and frust for culinary and other pur-
poses. Dated May 4, 1868

Thisi fon is more especiall pted to such uses as
shelling peas or beans and stoning fruit. To shell peas ac-

ding to this in ion, the p provides for the
unshelled peas & proper receptacle, from which they are
carried by a feeding contrivance to a pair of rollers hetween
which the peas’ cods alone pass falliug outside, while the
peas being too large to passthe rollers are separated from the
peas’ cods and fall into & zeceptacie by themselves. Patent
completed,

1245 W. F. Szrawiey. Improvemsnts in atraight line
dividing engines and tools for rejulating distances. Dated
I;.y |C. 18656

'his in i

"

q

sta of threeimp 8, which are
all licable to the ight line dividing engine; they are
applied to different portions of the engine, and may be used
either cumbined or separately. The dividing engine is used
for producing the divi-ions upon scales, rules, or otber

1233 G.T. B Impy ts in Jor
drying and stretching woollen und other textile fabrics. (A
ication.) ) Dated May 3, 1888

Fiszous Fannics , inclading machinery for ing fibres,
pulp, paper, Le.,—1333, 1235, 1238, 1239, 1248, 1361,
1263, 1275, 1281, 1283, 1298

Food ax» Baveraess, including apparatus for nreparing
::: for men and animals,—1243, 1244, 1263, 1267, 1292,

1ndi hold nt 1

Founrruns awp Apranrcy, | og b N
time-keepers, jowellery, musical instruments, &o.,—
1228, 1231, 1236, 1243, 1384

Oaxeral Macrinexv,—1330, 1241, 1245, 1247, 1252, 1254,
1121, 1277, 1279, 1280, 1237, 1294

Liontixe, HeaTiNg, anD VENTILATING,—1237, 1249, 1266,
1269, 1274, 1286, 1298, 1299
t7ALS, fucluding apparatus for their manufacture,—
1229, 1255, 1295 .

MiscaLLaxzous—1232, 1387, 1212

Roaps axp Vrmicies, inclading railway plant and car-

A tiages, saddlery, and harness, &c.,—1256, 1258, 1260,
1265, 1268, 1285, 1290

83178 axn Boars, including their fittings,—1234, 1250,
1281, 1278, 1288

Srean Exainxs, &c.,—1227, 1340, 12563, 1254

Wazvars,—1276, 1289, 1293, 1300

1227 F. Wise. A mods of ohtaining decoctions and appa-
atus for carrying the same into effect. (A communication.)

Dated May 2, 1868

This i § ists {n ing the particles of a
material of which a decoction is to be made by introdncing
into a body of the said materlal a carrent or currents of
8ir, ¢o that the water which is afterwards introdnoed may
o brought into in:imate comtact with every particle of th:
material and dis<olve all the soluhle portions of the same,
The i farther ists of app for carrying
oat the above process, and in the use in connection with
thesame of a steam casing, by means of which the liquor
is maintai ‘un‘{'n"“ p , and of a oold
water sasing for condensing the vavours which arise during
the operati P be described without
reforence to the drawings, Patent completed.

1328 W.E. Newron. JImprovemants in folding beds and
dedsteads. (A communication.) Dated May 2, 1865

Oue part of this invention relates to folding bed bottoms
Or mattresses composed of a folding frame containing or
Daving attached to it aserios of springs overlaid with
stuflng. It fstein ing the two foldi or
sections of which the frame of the bed bottom or mattress
is constructed hy means of a double hinge, so that the parts
which fold the one upon or against the other are permitted
Sofold parallel with each other withous injury to thesprings,
&0 staffing, or the covering thereof, and without straining

g joint. Anoth of the i
to lhckeonnmotion 3 bedtteads with foldi

y y the or bed b ismade

Vo fold up within a casing resembhling in its external form
some other piece of furniture which is less unsightly in its
w, and which oocupies less room thaa an ordinary
Patent completed, o

The p a for tentering textile
fabrics, constructed substantially as described, combir.ed
with and travelling in a hollow vertical shaft through

which a continuoas of h d air is passing. The
invention cannot b: fally described without refereace to
the drawings. Patentcompleted.

1234 E. T. Rzap and J. B. Fyre. Improvements in
apparatue for receiving the thrust of screw propelle¥ and
other revolving shafls. Dated May 3, 1885

This invention is not described apart from the drawings.
Patent completed.

12356 P. A. L O. DK FONTAINEMOREAU, A new apparatus
Jor ascertaining the degree of torsion and resistance in the
threads of textile substurnc (A tion.) Dated
May 3, 1865

This apparatus is composed of a frame supplying & screw
set in motion by a crank atin; the degree of torsion of a
given thread is ascertained by untwisting it by means of a
nipper fixed to the screw, and in counting the number ot
revoiations that it has been necessary to cause the screw
to perform for the said op i The resi is ascer-
tained in stretching the thread cither by means of a weight,
or of a spring halance, Patent abandoned.

1236 M. H. BeauiN, Certuin improvements in the manu-

Jacture of penholdors. Dated May 3, 1885 .
This peuholder is closed by a reservoir or chamber
filled up withink. A ication is prepared between

the pen placed in the 1enholder and the above reservoir
by apiston provided with a spring. A stud set in motion
by being pres:ed by a flager determines the movement of
the piston, and consequently, the feeding of thepen with
the requiired quantity of ink. Patent abandoned.

1237 P. A. Lk O. px FONTAINPMORRAU. A new illuminat-
fng apparatus for burning petrol, ication.)
Dated May 3, 1868

This iuvention consists in the oonstruction of an appa-
ratas for the hurning of petroleum in the open air without
the use of a chimney, and by which smoke and smell are

evoided. We cannot here kive space to thu details of this
invention. #atent abandoned,
1238 T. W. Rox. Impr in hinery for fold-

ing and carding lace or light fubrics. Dated May 3, 1868

‘We caonot. here give spaceto the datails of this iuvention.
Patent completed.

1239 W. CLARK. Improvements in the means and appa-
ratus_used for stretching woven fabrics and other materiuls.
(A communication.) Dated May 3, 1865

This inveution consists in an improred means of stretch-
ing all kinds of fabrics or materials such as knitted fabrics,
leather, skins, and others cither wholly or partially by
their application between sucfaces of india-rubber., Patent
completed,

1240 J. H. Jonnson. Improvements in steam gensrators
and engines, and in apparatus for feeding stcam generators.
(A &?mmnnicuiou.) Dated May 3, 1865

o i < ot :

y r‘?to p ts in steam
generators whershy economy in fuel and in the cost of the

purposes which require consecative lines at equal or pro-

portional spaces. ‘I'he first improvement relates to a new
y of lating these di or spaces of division.
The d i ! to the meauns employed to

P
render the action of dividing engines coatinuous or self-
acting, This the patentee accomplishes by the employment
of a ratchet wheel for giving motion to the screw, the testh
of which being equ lly divided aud cut take the place of a
divided diso or its equivalent, in the ordinary engine. The
third improvement oousists in self-acting means of regula-
ting the lengths of the lines, or readings, as they are called,
of the divisions upon scales. Fatent completed.

1246 J. STALKARTT, Improvements in ploughs. Dated
M zy :. 1866
a

p of thisin in forming
the angle of the share so0 that, where the nature of the soil
will permit, it spliis or breaks up the ground as it is turned
over by the ploughshare. Fatent abandoned.

1247 G. Repaup, Impr in Rinery o
ratus for cutting cylindrical or comicul articles.
May 4, 1865

'this invention oonsists in the use of knives, outters, or
saws which, as they are brough: up or forward i 1 the act of
catting a bung or other cylindrical or conical article, are
expanded 80 that there is no friction upon the article while
Leing cat, Putent completed.

1248 F. CarowzLL. The employment of v or
apparatus for tying or winding strings or threads wpon o
certuin part or purts of hanks o/ cation, silk, linen, thread,
worsted, merino, or other yarn previous to dyeing the same.
Dated May 4, 186>

We cannot here quote the details of this invention.
Patent completed.

1249 J. Hamupron. An improved refrigerator and con-
denrer. Dated May 4, 1865

This invention consists of a refrigerator and condenser in
which two shells or vessels of oylindrical or conical shape
are placed one within the other, aud between them is a
pipe wouund or coiled round the inner shell or vessel. This
pipe is of such diameter that it wholly fills up the space
Lotween the outside of the inner shell or vessel, and the
inside of the outer shell or vessel (in the direction of their
diameter) ; the coils are placed at any required distance
from each other. A disc or lid is placed at a short distance
from ooe edge of the inner vessel, and another disc or lid,
or a stay, is placed at the outer edge thereof. Through the
oéuntre of these discs, or of the diso or stay (which are
pierced for the purpose), there passes a pipe which conducts
away the water which has abstracted the heat from the
wort or other liquid to he refrigerated, or vapour to be con-
densed ; auch water which has run away is supplied at one
end of the vessel by an inlet pipe connected with a cold
water cistern—such water passes in the space between the
cuils, and abstracts the heat, and as the water passes along
the wort, or other liquid to be cooled, or vapours to be
condensed, it is supplied to the coilcd pipe at the oppcsite
end thereof, and escapes cooled or oused at the same
end of the vessel as that at which the 0old water is ad-
mitted. Paientcompleted,

r appa-
Dated
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w. 78, Improvements in shackles or links
I;ﬁmﬁ;‘: :A‘:C‘:oobm and other okains. Dated May

4, 1885

"In ng shackles or links for connecting chain
oables and other chains aoccording to this invention the
patentes forms a shackle or link of two pieces, each nimllzr

1256 E. Ricmampsoxn, I te in means and
ma. "atia:“]:r producing or ¢7¢mng Jog signals. Dated

a)
s invention oonsists in the application of d

ing. Thirdly, the keeping of the prooess as much as pos.
sible from the inflaencs of oxidation, and maintaisiag
each p at one unif or initial p

air to the sounding of an alarm whistle or fog signal in
such places, and h.nnggr'moh circumstances, as where high

to the half of one of the links of the ns to be ot

each piece having a bend formed in it similar to the bend
at each end of a link ; both legs or -mim ends of one
pieoce are screwed with a right-handed and both legs of the
other piece with a left-handed screw thread ; the two pieces
are connected together by two sockets or tubes which sorew
on to the two ends of each piece, each socket having at one
end an internal right-handed and at the othsr end an
internal left-handed sorew thread cut therein, so that the
socket may be simultaneous!y screwed on to the ends of
the two pieces, Around the exterior of the socket holes
are formed in order that each socket may be held by a
wrench and screwed up. The tcrews are formed slightly

taper, 8o that until the are nearly d up hard
the sockets may be turned easily by hand, and then both
kets may be simul ly d up by a wrench

bly £ d for the purp Patent complsted.

1251 J. LiLuey, Improvements in ship and other com-
passes. Dated May ¢, 1865

The patentee claims the construction of ship and other
compasses with the magnets saspended in spirit, or other
saitable liquid, while the card or indicator is suspended in

a soparate chamber, sabstactially as described. Patent com-

pleted.

1262 A. Maoxix, H. GARSIDE, and J. SALuON. Iuﬁron-
meonts in Ainery for distributing printing type. ated
May 4, 18658

The type to be distributed aocording to this invention is
prepared so that each type will have a notch in one edge or
side, the notch for the same r of type being made
at the same distance from one end of the type, and for every
different letter or oharacter of type the ratchet motch is
made at & different distance from the end of the type. The

teos take type thus prepared in line, as it is ed
rinting, and then, by acting upon all the et
nougu which come in the same straight line, they simul-
taneously separate all the type of the same letter or charac-
ter by one , and b king in ion as many
movementa as there are type of different letters or charao-
;o.n in she line operated IWI;’. ail the type in such Jine will
pletely distribated. Patent completed,

1283 T. Woon. Improvements in or applicabls to
marine condensing steam engines. Dated May 4, 1865

This § i i ia densing the steam by
injeoting fresh water or water previously used, and in re-
frigerating or oooling the water used for this purpose over
and over again, exoept sach portion as iafed to the boilers,
Patent abandoned.

P d, and in mean: and apparatus
for producing or effecting the same. Patent ml’::d.

1257 T. J. MaYALL. Impy ts in the e J

For
such p the temp olthemuhm'.m,m
respective floors is likewise regulated and d, a8
described. Fourthly, the improved construction of covered
mash tans with rose or perforated under cove, the arrange.
ments for the sapply of liq;wr, a.nd‘tho l:rl!' blade with
Fpedy 4 or ki I g

or treatment of india-rubber or gulta-percha or pound
thereof, applicable to the production of stercotype plates and
other forms. Dated May 5, 1865

In carrying out this invention the patentee takes the
india-rubber or gutta-percha, or pounds thereol. When
ocombined with sulphur and in a semi or partially converted
state, produced by the aotion thereon of the aulphur aided
b{ heat, and then in this partially converted state he ap-
goi- such matter under pressure and heat to the surface to

stereotyped or copled, and he continues the pressure and
heat until perfs ion is obtained. By the terms
“ fon” and * d’’ he means that state of
the material which is otherwise called vulcanised or cured

oompleted.

Patent
1288 A H. Bu:mgl. In}progam& n machinery for
Dated May 5, 1865 nr )

or g g
the goods, and other improvements, as specified. Fitthly,
\ ] in the f fog and

the p

substantially as specified. Sixthly,the method and process
of reducing ’the lengths of the fermentation, as specified,
& hly, theimp ts in distillation by the employ.
ment of the meal alone, and the process applicable thereto,
Eighthly, the improved method of producing vinegas by
using the meal alone, as described. Niathly, the applica-
tion of the improved mash tun to mash malted grain as
hitherto used gy brewers, the husk or offal not being re.
moved. And, lastly, the g 1 of apy

and system of operation in ardgr‘u; carry oat the purposes
of thei ti Patent comp

1264 W. E. NxwroN, JImprovements in steam engines,
(A communication.) Dated May 6, 1885

This invention has for its object to apply a motive power
to the piston of an engine by means of the instantanecus

In carrying out this | the { the
places, stations, or roows, from which communiocations are
to be sent, and where they are to be received, by a small

ion of st.am from water injected into a generator

which i i i ol hc’:nm“t:"‘xl{:
il to the cylinder in which the piston works.

?ponnjgin " ’be described without reference to the

airtight pipe, one extremity of which is i an

Patent completed.

airtight box or other receptacle provided with an elasti
oover, whilst the other exiremity js attached to a beat

metallio pipe, similar to those used for gauges and
barometers known as aneroid barometers, so thaton a
slight p being applied to the el
airtight box, # will osuse the extremities of the bent
pipe to open, and a signal to be given. dened.

1259 C. Laxroxt. Improvementsin the construction of
axd mods of supplying fusl to firegrates, stoves, and the
éw;:x‘« of locomotsve and other steam boilers. Dated May

1)

The ohjeot of this invention is to supply fuel for oon-
sumption on the inner side of the fire. The fuel is forved
up by a piston or ition working in the segment of a
cyliuder, and at toa strong axle, or rather itis fitted
into a slot therein, and is capable of being drawn through
such axle, 50 as to pass it from one side to the other
thereof, Patont adandoned.

1260 J. MrrouxLL. Improvements in conatructing roads
and streets. Dated May 5, 1865

In oonstructing roads and streets according to this ine
vention the whole surface of the formation of the road or

1265 8. TROTMAN. J[mprovements in the means of com-
{on bet! the p gers a: , or ths guard
and driver of mﬂwahy trains. Dt::d ay 6, 1868 .
i In carrying out this i i e i ploy

iy b signal a hsllguxu may he caused to become mobile as will
Patent abd by releasing it from & fixed position, and cavsing it W
enter a p tic tube passing through the eatire length

of the train, Patent abandoned.

1266 I. BWIIDILI.:!. Iom{v‘::mun in the manufacture

of coalgas. Dated May
/Dnrlgg the dmillution’ol coal or cannel in the maas.
facture of gas the inventor admits or passes steam at high

that is, the vapour of water heated into
:;?m‘m' g8t the **ch ge '’; by so doing the bi-
sulphide of carbon li during the distillatory prooesss

1s decomposed and carried forward by the gas to the puritiers
in a form or oondition for which the ordinary purifying
agents have great affinity. Patent abandoned,

1267 J. Huar and H. Toxge. Improvements in apparaius
Jor grinding corn, seeds, minerals, or any other sxbala-ce
ground on the flat surface of astone, Dated May 6, 1868

street, whether for orp , is to be broug
to the inclinati and ity fixed on, aud then
watered and rolled with a heavy iron roller. On this sur-

1284 G. Pexy, jun,, and I. Mason. Impr te in
Aydraulio presses for compressing mmm;ﬂnmw..
Dated May 5, 1865

This invention is particularly applicable to pressing oot-
ton or other sub feing a light p as the

face metal is to be laid to a depth of eight inches
for & street or road, or to a less or greatcr depth, according
to th{ locality and poouliority’o( the traffic, and beat hard

Thisi to means of removing or takiog away
the ground corn or other -nb-'z;lnoo fro;n ﬂtzc ;t:n‘:l. Tre

ts consist in providing or formin, versal
:pr'm peni and the whole circamference of
the bed stone, so that the ground corn or other substance
ias continually passing from t‘ho stones at every part of

with Any ap on the surface are
to be ﬂ!led up with a grout of cement and sand before con-

ocommencement, and a great p y to p the
operation. In the .EP“MOI\ of the invention the patentees
ploy a P hydraalic press with three cylinders,
two of which are P ively small in di 3 far-
nished with long rams attached to or acting upon each end
of the foil 5 to give the requai P at the com-
menoement, while the third oyiinder is of a large diameter,
and furnished with a short ram acting in the centre of the
follower to give the final compression. 'The large cylinder
with the short ram is mounted on slides or rollers, and it
is moved to and fro by racks aud pinions, or screw and nut,
or other eqaivalents, worked by haad or other power, so
a8 to bring the cylinder and ram under the follower, or to
one side when required. In king with this imp d
. press the large oylinder and ram are moved to one side, and
the follower is brought up by the two smaller rams, uusil
the under side thereof is above the level of the large cylin-
der and ram, the large oylinder and ram are then moved
under the foilower, and the fioal compression is given by
the action of the large ram. LFatent completed,

1285 W, Hex Impr ts in exiraoling copper
and several other metale from certusn ores of thees metals,
Dated May 8, 1865

These improvements relate to means of obtaining
in solution ocapper when it exiets in the states of oxide,
carbonate, arseniate, or other salt of copper mocinuglvuh

lid , and the whole rolled over, if neceasary, with a
heavy iron roller. Patent complsted,

1261 J. Wapswontn, H. Dusscr, and J. M'Muxpo.
I e in jacquard and indexing A Dated
May 5, 1865

This 1§ § ists in an improved g t of
hooks and dles for the purpose of dispensiog with the
spring box and springs of jaoquard hines, and also with
one set of in the ble action i The hooks

are guided at the bottom plate and at the top in strips of
wood or metal, each strip serving for a row of hooks. Be-
tween the b.ttom plate and strips there are two griffs for
raising the hooks, and one needle acts upon two hooks, so
that, whea the end of the needle is pressed by a blank in
the oard, one hook is pushed out of the way of its corre-
sponding griff without interfering with the other huok, and
a similar effect takes place when the other end of the needle
is pressed by another blank, the hooks returning to their
original positions by their own elasticity. In the single
action machine there are as many needles as hooks, but
the spiing-box and sorings are dispeused with by the elas-
ticity of the hooks, and similar hooks and needles can be

pplied iudexing hi employed for working a
number of shafts or healds. Fatentcompleted.

1262 J. M'Grasuaxn,  Improvements in the preparation
ojjulu. hemp, flax, and other fibrous materials, and in the

large proportions of silica or other sul in
dilute acide. When oxides, carbonates, arseniates, or
other salus of copper insoluble in water are separated from
their gangues by solution in muriatio acid, aad the copper
afterwards precipi from this solution by metallic iron,
& solution of prutochloride of iron is obtained as & residuaj
liquor whioh has hereiofore been allowed to run to waste,
or has been d posed by evap iun to dryneas with sand,
and dl i d as d ibed in the specificati

of a g d to the p 30th September, 1857
(No. 2,617). The patentee, however, found that by treatinyg

a )

! V or uppuraius employed theroin. Dated May &,
1

This 1 i lat in imp ts in ma-
chinery or app for Lhe preparation of jute, hemp, flax,
and otber fibrous materials, and consiats iu arrauging the
* fans'’ or rings used in circulardrawing and roving frames
80 as to upon a stati 'y bar or shaft of iron or
other material. ‘I'hese fans or rings are, by preference,
made of cast iron, and also serve as wheels, by having teeth
cast on their outer surfaces at one side; the draft pinion
gears into these toothed rings, thereby conveying motion
toa shaft below the hine, which

the protochloride of iron in thia
proportion is d posed into chl and oxide of iroa,
and that the gaseous chiorine passes up through the water

and escapes from the tower The

their 1 , and is d from !honjot b! sait
able spouting placed and Patent

1268 W. O. Onorr. Improvements in carrisge lamps
partioularly, and all lamps of & refecting naturs generally.
Dated May 8, 1866

In perfs thisi tion an y tin 0ase, or case
of ovher metal, is prepared, having, instead of plate or cat
glass or plated silver as a reflector, sn oval or globala
shaped and hollow glass,which is filled with water ot other
liquid, from which it pactly derives its reflecting nd;mg
nifying power; the glass ptacle is placed 5
in the front of the case or at the side, or at any angle, and
projects or otherwise; behind it is placed a candle, lamp,
or light derived from oil, or any other suitabie material,
and the reflector is not burnished or plated silver, bus cas
or more pieces of bright prepared glass, specially & iapied

tor reflecting and other purposes. Fatens abaadoned,
Certamn im~

1269 P, A. Lk O. DE FONTAINEMOREAU,
provementa in apparatus for slluminating. (A
tion.) Dated May 8, 1868 .

This invention consiste in means of preveuting the
shadow produced by a light from being projected arouad
the said light. To carry the invention into execution the
inventor places above the flame a cap sapported by very thin
rods, and holding a retlector, the surface of which is so
traced that the luminous rays afier reflection are made to
converge lower than the luminous buraner, aod to prodace
light underneath thesaid burner, which is in the shazein
the apparatus now in use. Pateat abundoned.

1270 J. BUucBANAN, Improvements in furnacs firegraiss.
Dated May 8, 18656

We onnn’o& "here give space to the details of this iaven-
tion. Patent completed. .

1271 W. CLask., Ceriain improvements in machinery
Jor sctting and distributing printing types. (A commani-
cation.) Dated May 8, 1345 . ’

This invention relates to a machine for setting and dis-
tributing types which is partly aucomatical in itsopetation
aad partly operated by the action of an attendant. The

motion to the other end of the system, or to as many sys-
tems as may be desired on the frame or frames. This ar-

also found that the perchloride of iron has a n.mng' solvent
action on the oxides and the salts of copper iasoluble in
water, and that it readily diseolves copper from ores of this
class depositing peroxide of irun, and that by long contact

of

8 of fans or rings a/lows the internal guides for
the fallers to be fixed to the stationary bar or shafs at the
part where the pressure is t. This bar or shaft
ou which the ‘‘fans’ or rings tilled with fallers revolve, and
for which the internal guides are fixed, is supported on
brack de the gearing, and oan bu shifted backwa:d

it decomp sses and dluﬁl.vu the red oxide and sulp
Y i

PP To P of iron into per-
chloride ot iron the patentee adopts various methods, the
following beiag one ot them : —The p hloride liquor is

or forward, apward or downward, to suit the leng:h or
stren, }v.h ol the malerial passing over the hi Patent

stirred up and agitated with a smali proportion, say 1lb,
of tinely powdered p ide of to 100 gallons of
liquor ‘and ran out fato shallow ponds or vessels and ex-
pesed o the air and sun; the liquor is afterwards p d

1;63 8, BeNNkTT, Improvements sn brewing, distillation,
the production of vinegar, and the exiract of mult and other

up and repeatediy passed through walls or surf;

gran. Dated May 8, 1885
p The p laims, first, the i d method of pro
ofth ducing the ext of malt from the meal alone of malted

or brushwood, as is well known and praotised for the mana-
fastare of sals from poor brine springs, and is called gradua-
tion. The objsct, howerer, in Lhis case is as much oxida-
tion as conoentration, bat both are secured by this means,
aad it is found that a considerable portion of iron drops
out of solution, as peroxide aad a red liquor remain after
ling, which the p t to thedissolving tanks
0a to fresh copper ore ; the metal is again readily dissolved
_and is again precipitated by metallio iron, and the result-
ing protochloriue solutions oxidised, as above described.
Patont completed. ' ’

grain, by separating and removing the husk or offal vhere-
from, as aud for the purposes desoribed. Secondly, the
improved method or prooess of treatmeny of such extract,
that is to say, the synthetical treatment of the meal, by a
gradual p after its sep ion, until its entire vconver-
sion into ooe wort, and the principle of haust

urel; t tical part lies in the type distributing opera~
rion, while the setting of the types is governed by aa
attendant, Both setting and dlstri-l‘:‘uungmay bqgon:f '::

e time or ly. The speci

5.: oy ui‘:z- lal to be 1 ted hero in decail. Patent
completed.

1272 J. H. Joaxsox. Improvements in apparalss for
meusuring spirits. (A communication.) Uated May 8,
1885

‘I'his invention is not described apart trom the drawiogs.
Patent compl i
1213 J. Oasxy. Certain improvements in window sask
and frames, whereby the sashes may be removed and ":‘nb“:

at ploasure, purt of which improvenents ars also appl

to sashes as ordinurily constructed. Dated May 8, 1885

In giving effect to this inveation the patentes ma#a

sashes and f in every ue now g con-
structed, with the exception that he applies at the deﬂm{
parts of the sides of the sashes, where the cords are c;:d
monly attached, metal plates or clips that permit the (o
by which the sashes are suspended to paes freely io, ]
whioh p! the same being pulled through by means

ing the goods by g | or progressi duction of liquor
for couversion in one gyle by never allowing the soluble
diastase to be removed or killed until the complete solvency
of the goods is effected by i di inti

the union
or contact of diastase and the action of catalysis in mash-

other equivalent, formed at the ends of thesasd
:o}:r‘no; by wm?n means such 0oids may be detached of
. _I“rl Pu"-‘ ’l taed
1374 J. H. Jouxson, Improvements in safely lamps. (A
communication,) Dated May 8, 1865
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This invention is not described apart from the dnwhgl.\
Patest completed.

1378 R. B.CnoLxy. Improvements in the manufacture
of dastic knitted or looped fabrios. Daved May 9, 1865

The patentse claims, first, the introduction of an addi-
tiooal thread or threads of Indi.-ru)bbor lnt?clmln knit-

The patentes claims, first, thefixing or tightening of the
ends of boiler and other tubes, by means of dies formed in
sections and acted upon by inclined sides or surfaces dl;llvn

oatwards 3 hydraulic p y in ly
as explained : uooudly,.thgluu‘ of cnmng‘nnrluu nppll;d
rf! n sub-

A

ted fabrics, as desoribed. S ly, the duotion of
two or more additional threads to or with each loop thread
employed in the facture of circular knitted fabrics, as
described. And, lastly, the introduotion of two or more

iditional threads in the described to each course
of looped work made in straight frames, or into looped
fabrics made on warp machines. Patent completed.

1376 8, and J. Law, Improvements in breschloading

rme. Dated May 9, 1885 :

This invention consists, firstly, in an arrangement or
combination of parts for fastening down and releasing the
darrels of such breechloading firearms as turn in a vertical
plane upon a joint in the fore partof the body, the said
firrarms being commonly called drop down or snap guns,
Becondly, ln' thefollowing § ts in discharging the
idwes of breech

firearms by acentral fire action.
Through the face of the break a pointed pin or striker
works, the said pin or striker being pressed into a recess in
the break-off by a oofled spring. A vertical bolt working
through the break-off acts upon the striker by means of its
bevelled ead bearing against the inclined side of a recess
cat in the upper side of the striker. When on the pulling
of the trigger the hammer falls, it strikes on the top ofthe
vertical bolt, and cauases it to urge forward the pin or
striker, and disch the cartridge. Patent abandoned.

1111 P.WzLoH. Improvements in mackines for dressing
end finishing pranters’ typer, Dated May 9, 1865

This i jon is not ibed apart from the drawings.
Patent completed.

1278 J. C. O. HALK®TT. An improved composition for
coating iron or other vessels and for other similar purposes,
Dated May 9, 1868

This invention relates to an improved composition, which
isintended to be used as an anti-corrosive aud anti-fouling
mixtare for coating iron or wooden vessels, buoys, piles,
piers, or other such structures as are exposed to the dete-
riorating action of sea water, and consists, principally, of
ami of a poi p dof 'y with mi 1
tar or pitch, or with vegetable tar or pitch, or other suh-

i i , in bination with oxide
Patent completed.

1Taadi

.

d. Patent complet

1283 T.J.MavYALL., Improvements in door and other
mate, part of which improvements és also appliocadls to
brushes and y and to producing card or tooth surfaces
employed in operuting on various Adrous substances. Dated
May 9, 1865

These improvements relate to forming door and other
mats of india-rubber, gutta-percha, or compounds thereof,
with points or projections of such material standing up
from the surface thereof, to facilitate the more ready re-
moval or cleansing of the dirt or other matters from boots
or shoes or other surfaces upon by them, and the
improvements oconsist :—First, in forming the s or
under sides of such points oriprojections hollow, by mould-
ing the same in dies baving projections to pass into the

to dies aoted upon by
tatially as explsi

largement or inverted cup, which projects beneath the
dasher, preventing the latter from striking the bottom of
the churn to the injury of the globules of hutter, and also
providing space for a Jarge qnuuo? of air, which rushes
out from radial holes in the ddu. the inverted oup, and

thersby & decided

mixes with the cream, prod g y
imp t in the quantity and quality of the butter,
over all of those methods in which the air is not brought
futo practical requisition. He provides also, attached to
the shaft or dasher, or both, one or more wings or arms,
which can be made to gniur the butter by a rotary oc
semi-rotary motion produced from the sbaft, Patent adban-

1203 P. O‘Hacax. Improvements in brecohloading fire -
arms. Dated May 10, 1865

This invention consists of the improvements hereinafter

plained in opening and closing the hreech ends of such
breechioading firearms as open and olose by the turning
aside of the barrels upon a joint, 80 as to bring their open
breech ends againss or remove them from the face of the
break-off. A part of the said improvements may also be

lied tot hloading guns of the kind called drop-down

backs or under sides of the points or projecti of the
material forming the mat, by which the points or projeo-
tions produoed will be found more elastic in action, whilst
a saving of the material will be ; secondly, the
invention relates to forming such points or projections of
oocoa nut or other fibre, or the refuse or chippings of india-
rubber or gutta-percha, or other suitabl with an
outer coating thereto of the india-rubber or gutta-percha,
or compounds thereof; thirdly, the invention relates to
forming door and other mats of india-rubher, gutta-percha,
or compounds thereof, with projecti h btained by
the introduction of tufts or lengths of hair or other fibre or
wire. Palent completed.

1284 G. HanrLay. Improvements in fasteners for stays
or corsets or other artioles of dress. Dated May 9, 1886

Aocoording to one method of carrying out this invention
the patentee attaches to ome of the edges of the busks of
stays, or to the stiffeners of dresses, three or mors flat
metallio tubular fastenings; the top and bottom one of
each tubular piece has a nick formed on, or a piece cut
out of, the under side; to the other edge of the steel or gar-
ment the patent hes fl d vertical hooks, their
points being reversed or towards each other. Thus, when
it is nired to fasten the garment, the upper hook is

’:'x:. Ou the under side of the barrels, and at a distance
their breech ends, nearly equal to the length of the
body of the gun, is an axis perpendicular to the plane in
which the axes of the barrels are situated. The said axis
works in a ocylindrical hole or bearing in the body of the
gun. The said hole is situated in the centre line of the gun,
that is, midway b the two L I open breech
ends of the barrels are convex, the curve of the said convex
ends being struck from the centre on which the barrels tarn,
The face of the break-off is concave, and of the same curva-
ture as the ends of the barrels. The barrels are by this ar-
gemant made capable of turning aside in either direc-
tion, 80 as to expose the open breech ends for the introduc-
tion of the charge. Afterthei duotion of the ch
the barrels are d to their I position, and fixed
by a spring oatch or other fastening. Where the gun is
required to turn aside for charging in one direction only,
the inventor prefers to make the carvature of the ends of
the barrels, and the face of the hreak-off, slightly ecoentrio
to the oentre on whichjthe barrels turn. In this case the
ourved breech ends of the barrels fit against the curved face
of the break-off with a slight wedging action. Inall cases
he places the axis on which the barrels turn in the centre
line hetween the two barrels, and he makes it work in a
lindrical hole or beari Patent abandoned

merely dropped into the tube, the bend of the hook resting
on the edge of the nick. 80 also with the lower one, which
acts ly by bending the husk or stiffener, and spring-

sanesof a b
of lead or sulphate of baryta.

1319 J. G. HeY and V. 8Bavory, An improved ng
opparatus for and means of extinguishing fires. Dated May
9, 1885

"In carrying out this invention the Inventors form of brass
or other metal or material a hollow perforated cylinder;
in one end of the said oylinder a hole is bored, and fitted
with a plag of brass or other metal, secured therein by
solder or other readily fused metal, or the hole may be
fitted with a plug of gutta-percha or india-rubber. Inside
the oylinder is a spindle, one end resting on the above-
mentioned plug, the other end heing enlarged and convex
for the of forming a valve; in the other end of the
said cylinder is screwed a short pipe, having its end fitting
and pressing to the convex end of the said spindle, thus
forming a valve; the other end of the above-mentioned
pipe is screwed into a hole made in the water or steam
Fipes usually employed in mills or warehouses. The action
of this app is as foil :—On a fire ocourring, the
flames or heat reach this apparatus, when the solder, gutta-
perchis, or india-rubber immediately fases ; the plug falling
oat removes the support from the spindle and valve, which
at onoe and allows the water, steam, sulphurous acid,
or other fire extinguishing gases, to enter the oylinder
through the perforations in which it is discharged 1n various
directions, the holes or perforations in the cylinder being
bored at various angles for the purpose of facilitating
distributi Patent abandoned.

1280 E. T. BeLLnouss and W. J. Dorning. Certain
improvements in Mydraulic presses for packing cotton and
other ials or substanoes, and in the boxes for contain-
ing the sume. Dated May 9, 1865

This invention relates, first, to that portion of the
hydraunlic press known as the cylinder, and ocousists in the
use of a tube or oylinder composed of wrought or drawn
fion, or wrought or cast steel, and either made in one piece
or in sections secured together to form the oylinder barrel,
which is to be connected at its upper end to the oylinder
bead by being screwed ioto it, or riveted or bolted to it,
such cylinder head being made of wrought or cast metal,
and the j being rendered ight by a | or
metallic washing being inserted at the place where the
joint is made, and may be strengthened by means of a
metallic band or hoop shrunk on the outside of that part
of the cylinder head. The lower extremity of the oylinder
barrel is also to he secured on to or holted on to the cylin-
der bottom, and the joint closed by a washer, and
sirengthened by another Loop ide, which !
the construction of the cylinder when in pieces. When
formed of one piece, the cylinder will be made of wrought
or cast metal, not hitherto used fur the purpose, and poe-
sessing great strength with comparative lightness. The
second part of the invention relates to a nuvel method of
f; ing tastening the fining bars surrounding
she boxes for holdicg cottrn, and consists in the use of a
vertical holt with catchers therson working into a series
of motche, formed at the extremities of tbe metal cross-
bhinding bars of the box. This vertical bolt is caused to
rise and fall by means of a lever and handle attached to the
front of the box. A slight movement of the said lever and

le causes the liberation of all the catches simuita-
neously, and consequently effects the instantaneous open-
ing of the door. Putent abandoned.

1281 J. GorToN. Improvements in the manwfacture of a
dertain description of woven fabsio called ** Turkish towel-
ling.” Datod May 9, 1865

These improvements consist in weaving a fabric of
somewhat open texture with a warp aud weft of silk waste,
which has been previously made intoyarn, and which pre-
vents ao uneven ur knotty appearance and texture. When
the warp and weft of this material is combined in weaving,
it forms a fabrio, the sarface of which is covered with tufis
or knots, which fill up the interstices left between the open
warp and welt, which kuutted surface absurbs moisture to
A great degree, and is also peculiarly soft and agreeable to
the skin, Patext abandoned.

1282 R. H. Tw t. Impr in means or a|
Yaius for fzing or tightening the ends of boiler and other

ing the hook into thetube. In the middle fastening, part
of the under side of the tube is cut away, leaving a slot or
space which forms a horizontal hook, and a flattened hook
(the point of whioch is reversed to the former), being
attashed to the opposite edge, the two readily drag into
each other, and thus a ocomplets fastening is effected.
Patent completed.

1285 8. Hupsox. An im; d safety stirrup for ladiss’
and gentlemen’s riding ss. Dated May 9, 1865

This invention consists of a stivrup so constructed that
when the pressure of the foot is removed from the sole or
underplate, a slight pull oatwards on one of the legs or
sides of the stirrup will cause the leg or side of the stirrup
to separate from the instep or top of the arch, and the leg
when separated being hinged at the lower end where it
Jjoins the footplate is free to turn upside Jown 80 as com-
pletely to release thefoot of the rider. Patent abandoned.

1286 J. H. Jonwnsox. Improvements in the manw/acture

dles. (A i Dated May 9, 1865

details of this invention.

o)
‘We caunot here give space to the
Patent completed.
1287 W. JacksoN, An improved method of mizing gases

1204 H. W, Haxrr. An improvement in Dbuttons, and
means of attaching the same. Dated May 10, 1865
This i i ists in ing b with a
shank formed of two metal plates or wites unoonnected at
the outer ends, and provided with a washer made with an
P just large enough to allow of the two platesof the
shaok when in contact passing through it. The plates or
wires must be of such metal as will allow of their being
bent without breaki Patent completed

1295 D. HaxtLEY. Osrtain improvements in the manu-
Jacture of ** moulds’ for metallic oastings having a oylin-
drical form. Dated May 10, 1885

These improvements consist in thenovel employment and
use of a strickle or template revolving in an axis supported
on the moulding box, and parallel to the outer circumfer-
enoe of the oylinder to be cast; the profile or outer edge of
such rtrickle is formed to ocorrespond with the shape or
design of the casting required, 50 as during its revolution to

the loam ding solhem{lng shape of the mould

required. When the revolving strickle isemployed to form

lds of large di ions, such as suppurting pillars and
dwork or foundati

gs, the g of the
mould tained within the Iding box is t0 be perma-
nently filled up with brickwork ; the moulding loam s the:
to be pl d on to the inner of such bricl 1]

similar

and vapours and in the machinery or apparatus
therewith. Dated May 9, 1865

'We caanot heregive space to the details of this invention.
Patent completed.

1288 O. S. Baxzs. Impr (A
communication.) Dated May 9, 1885

The p toe clai ging the floats or buckets of a
paddlewheel upon its arms, or the equivalent thereof,
wherehy the buckets shall be i ly increasing and
diminishing their depth in the water as the said wheel re-
volves, as and for the purposes set forth. Patent completed.

1289 J. O, CoxvsEaRrk. Improvements in bresohloading
firearmas and cartridges. Dated May 9, 1865

ts in paddieswhesl

after which the strickle is caused to revolve, as described,
to form the surfaceinto the design required, which produces
a h and even surface upon the loam, and thereby forms
an effectual mould for the oylindrical ing the
use of the solid pattern now employed. When a mould for
a carved tube or elbow is to be formed, the above desoribed
method may be used to form the flange or ornamental oap,
and the curve of the tube is formed by means of a groove or
template, in which a profile moves to remove the loam,
osu:ordingto the shape of the template or guide. Patent

o

1298 E. Myzas. Improvements in wet gas meters. Dated
H:{ 10, 1865

ith

We cannot here give space to the details of thisi
Patent adandoned.

1290 8. L. and A, FuLLERr and O. MARTIN. An {improved
carriage step. Dated May 10, 1865

The sides of this improved carriage step consist of angle
iron, the treads being formed of iron plates secared to the
sides by pivots, upon which they can freely turn, transverse
bars heing so placed as to support the treads when in a
horizontal position and ready for use, At the upper pare
of the step is arranged a bar o¢ iron, which, when the svep
is attached to a carriage, is placed immediately below the
rocker and the door, such bar being provided with trun-
nious at the vnds thereof, by means of which the bar is
retained in bearings of a suitable character, attached to the
carriage in such manner that the said bar will work freely
therein. A portion of the bar is cut away, 30 as to reduce
the centre part thervof to a semi-cylindrical form, reovsses
being made in the bar for the reception and passage of the
sides of the step. Patent completed.

1291 D. Apausox. Impr ts n Rinery for
drilling boiler and other plates of metal, and for riveting
them together. Dated May 10, 1866

This invention is not described apart from the drawings.
Patent completed.

"n

(] t here give space to the details of this inven-
tion. Patent adandoned,

1297 J. ForsEs. Improvements in drying malt and grain
and in the machinery or apparatus oonneoled therewith,
Dated May 10, 1865

One mode of carrying out this invention consists in
placiog a fan, pump, or Other exhausting apparatus on the
outside, or other suitable portion of the kiln, duots,
passages, or pipces beiug led from the fan, pump, or
other exhausting apparatus, to the interior of the drying
chamber. Thus, when the exhausting apparatus is set in
motion, the vapour porated from the malt or
grain is drawn off, and & fresh supply of bot air is drawn
in through oponinus in the bottom of the kiln, which, in
passing through the layer of malt or grain, causes it to be
dried much more speedily and effectively than under the
old methud, in which the evaporated moisture was per-
mitted 10 hang over the grain bei g dited. Fatent com-
pleted,

1298 J. MxLvIN. Improvementsin jaoguard machines,
Dated May 10, 1866

The patentee claims, first, the general arrangement and
construotion of parts forming the particular species of
jacquard machines, as described. Seoondly, the applioa-
tion of two bacrels with two se's of carus to jacquard

1292 W. E. Bumopmrick. Certain {mpr
churns. (A communication.) Dated May 10, 1885

The ohject of this invention is to produce in & cheap and
efficient form a churn 8o constructed as to be capable of
producing a prompt and thorough agitation of the cream,
of breaking the i ber of the sacks containing
the batter, and of producing, e, *he i
quantity of butter, and this without injury to the globules
of which it is compoused, as it is well known that injury 1o
these glubules deterioraves the quality of the butter.  Kor
these purposes the inventor provides an upright vessel to
reoeive the cream, and he agitates the cream by means of a
perforated dasher, which is moved upwards and downwards
by a hollow or air shaft, to which it is attached. This

tharaf,

tubes, and in cutting the ends or other parts of such tubss.
‘Dated May 9, 1865

shaft is provided with a valve or valves to control the air-
chamber within, and there is at its lowest extremity an en-

hi for the purpose of weaving a pattern or plain
cloth or figured cross horder in different parts of the same
web, as described. 'Thirdly, the use of the sliding or spring
board plates for acting on the alternate enda of the needles,
and the use of springs for acting on the needies at both
ends, as described. Putent pleted

1299 P. BrasE and R. Irvine. Improvements in orna.
menting candles, Dated May 10,1865

‘I'bis inventivn ists in Lthe application of a well.known
method of producing designs on x!ass and porcelain vessels,
whereby the p are bled to t coloured
designs such ac armorial bearings, bouquets of lowers, paint-
ings, and other designs, to the surtace of the dle. In
oarrying out the § to be
placed or transferred are printed preferably

N 1 dad

jon, th
upon the oandle
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Pre

in 1 paper (they
pulw wach paper ouud vlch gypnm and size), and the

ferred to the candles
by taking the ptpcr having th' lithowraphio or priuted
design upon it, and firmly holding it upon or against the
candle, and pressing or rubbing it by means of a burisher.
The candle and design attached are now dipped in water
till the paper has absorbed sufficient water for its easy
removal, leaving the design fixed upou the portion of the
candle Go which it was apolied. The patentees prefer to
apply a quick drying varnish to the surface of the candle,
30 as to ensure the speedy fixture of the design th

Dated Novemnber 10, 1885,

2893 l!. Myers, llllbuk-m, Wutmnltu. civil engi-
neer. Imp in the t and ion
of wet gus meters.

2894 E.T. Hughes, Chancery-lane. Improvements in the
means of producing from xonnmno blue and violet colour-
in, t A

gsu A. V. l(‘ovm:n. Oh‘ncery-lne. mnhnle.l dnm
man. Imp n the of d wood,
(A communication. )

289T T. Whitwell, St.ookton-on- froa master.
I ts in f tho blast for blast

Patent completed.

1300 J.J. Revy. Impr ts in the fe . of
gun ocotton oartridges for oamnon and small arms. Datdd
May 10, 1868
The patentes claims givlng to the charge of gun cotton
ag than h by pressing the gun cot-
ton charge around a cylinder by rollon, “as described,
Secondly, dividing the charges ol'm cotton Mndgu inw

farnaces.
Dated November 11, 1865.
mo H. 0 Oatdeu. Rue da Dnnkorqno, Pnll. An im-
for intervals of

Im-

time. o

2909 O. W, Jones, Cheltenham, Glonosstershire,
provements in firearms and projectiles.

_ 2903 W, B. No-t.on. Ohanocry-luo, oivil engineer.

two or more portions of differing
Thirdly, separating the two or monpott-lou hn.o which the
charge of a gan ootton euend;a may be divided by a
strong resi lzm pleted,

PROVISIONAL PROTECTIONS,

Dated July 33, 1888,

1917 W. Wapshare, S8alisbury. An improved apparatus
or oooking, a portion of the same being applicable for
washing and iruning.

Dated Auguast 30, 1865.
2234 8. L. James, Oroydon. I

Seanti

g or alloys of metals.
(A oommunicnion )

2904 A. V. Newton, Ob baniocal drafts
man. Improved machinery (or romu shafts and axles.
(A commanication.)

2908 J. A. Nicholson, Adelaide-place, London Bridge.
Improvements in regulating the flow of watér and other
flaids in pipes and valves, and determining the q
passing th-ough the same.

'y

1489 T. Spencer

t 2% S
. Y

1505 H. Allman

15086 H. Allman

1812 H. Mallet

1522 P. 5. Boltoa and B,
Matheson

1531 O. de Bergus

1548 H. H. andJ. 7. G,
L. rosdes

romseh
1577 W, H. Rarfield

1518 H. Allman 1738 H. P. Tipper
1519 W. Gadd and J.| 1778 G, Low
Moore 2319 T. T. Ponsomby
Sealed November 27, 1885,
1483 W. Martin 1543 A. I L. Gordon

1508 T. Brinsmead
1510 F. Kunight *
1511 T. Huat

1518 R. A. Brooman

1878 G. E. h&-‘ w.
H. H

NOTIOES OF INTENTION TO PROOEED WITH
PATENTS.

From the London Gasstts, N ber 38, 1865,

1853 W.P, Bayliss. Locomotion of trains.
-18680 J. O, Walker, BSprings.

1871 W. A, diohards. Pouch.

1882 D. Oaddick. Working farnaces.

1891 H. A. Olum. Indioating u-o.phoﬂom
1806 A. V. Newton. Eavelop (a

2908 J. Millar, Bethnal Green, physician. Imp
in cartridges.

2908 W. R. Lake, Southamptoun-buildings, Chancery-
lane, oonsulting engineer. Improveménts in the crank
axlesof Jocomotives for railroads. (A communication.)

2999 W. Reid, Granton, Midlothian. lmprovements in
“pplying cattle with food and water on railways, and in

engines and othor vehiolu.
Saptembcr 16, ls“.
2370 H. A. Bonn.vllle. F Bay
lmprovemn(tz in nlezy hmpc for use in mines and othor

Dated September 27, 1868,

2470 W. 'l‘athun Rochdale, Lancashire,machine maker.
hinery or apparatus for preparing and
lp(nmng oouon ud other fibrous materials.
Dated Uctober 3, 1885.
3529 H. A. B lle, Porch Bay

in the \/ of sheet iron or steel
cyllndar- for boilers, and similar articles, and in the appa-
ratus reiating thereto. (3“ communication.)

ober 6, 1865.
2614 w. Ol'lrk.

A lwe, I
i pulp, aad other
muu subjeoted to the mlon of ;Ihhu. (A communi-

cation.)
Dated Octoder 16, 1885,
2687 J. L. Hancock, Tipton, Staffordshi

or means conneoted therewith.

3910 D. A. Jonee, Bnrmnghnm carpenter. Oertain im-
ts in the of socks or inner soles for
“boots and shoes.

Daled November 13, 18685.

2013 G. H. Goodman, London-ro&d. engineer, and E.
Bow, Mai istone, artificial stone manufacturer. Improve-
ments ia hinery for crushing or ing stone, quartz,
emery, and other mmonl substances.

2917 W.Williams, King’'s Norton Worouunhlrt. manu-
facturer. Improvements in door springs.

2918 J. Stephens, Great Rider-street, 8t. James’s. Im-
provemeats in portfolios, writing desks, writing cases, and
other similar apparatus.

2919 W, Fox, M.D., Henrietta street, Cavendish-strest.
Improvements in pnurnng meat and other articles of
food.

2920 J. H. Whitehead, Roral George Mills, Saddleworth,
West Riding, Yorkshire. I[inprovements in apparatus for
heating the feed water for steam boilors.

2923 W. R. Lake, 8 buildiogs, Ch

Ani d
method of, and ar for, ing ashes " trom

cinders.

Dated October 34, 1885.
2743 P. H. Grey, Old Boud-street, g . Ty
ments in the construction of gun locks for the duchnrglng
of oentral fire cartridges, as used in bre fire-

lane, lting engineer, An improved method orpro—
cees for prodaciag plpoﬂntkorl plllp from Case, b‘mboo.
and other logous

2923 J. J. Long, Glasgow, tunb« merchant and match
maonufactarer. Oortain imorovemeants in ocutting or
diudinn timber, and in 'y or

1902 J. Walton. Looks.

1904 A. Smith., Bewing machines.

1905 J. H. Ohaundet. Balts.

1910 E. Perré. Motive power.

1914 J. P. Gillard. Soda.

1923 J. Leetch. Orinolines.

1938 T. J. Mayall. Military outlits.

193¢ M. Kenney. Rolling bridges.

1946 T, Pepper. Autiflammable starch.

1958 I. Gregory. Commuaicatioa in railway teai

1957 W, E. Newton. Airproof solations fuah. ((%
communication.)

2016 W. H. Preece. Electri l!r

2021 W. Olark. Motive power. (A commantcision.)

2040 A. Millochau. S8tills,

2048 W. Olark. Loading ships. (A commaunicstion.)

2081 P. C. Kjellberg. Pixing safes.

2128 N. O. s:enlmoy. Paper boards.

3139 J. L. Naish, I

2185 G, W. Howard, Taaks.

2348 8. Fox. Umbrellas.

2358 J. Whitehouse. Box iroas.

2481 J.J. M‘Comb. Psddlewhesl. (A communieation.)

2644 G. Marshall, OCasks,

265¢ W. J. Armihn. £. Wooler, and J. Hodgsoa,

res,

2671 T. M‘Grah, Becuring the handles of knives.
2727 J. W, Lea. Window mpparatus.

2729 L. D. Girard. Sliding surfaces.

2788 J. Stanley. Knickerhockers.

2837 W, E. Dobson. Dressing lace.

ical phenommsne,

PP

arms.
Dated Ootodber 27, 1865.
2770 R. B. Sanson, Bubltroot, Manch

ith,
2934 H E. Nowm, Ohlacary-llno. mochanioal drafts-
man, Aaimp mode of (€

London, engineer. Improvements in roller skates, and
io the rcllers to be used therewith, and for other par-
poses.

2774 J. Bernard, Linocoln’s Ion-flelds. Improvements in
tools and lppurnu- employed in blasting, boring, and cut-
ting rock, stone, and other hard subsiances, and in the
means employod for makiug such tools.

Dated October 38, 1865.

2717 J. Murray, master mariner, and C. Wells, ship
owner, Livernosl. Improvemonts in the means of attach-
ing and detaching the sails of navigable vessels to and
from the stays, yards, and other fittings oonuected there-

with.
Dated November 3, 1885.
2842 E. J. Nerthwood, Behx-plm, Islington, ballion

nﬂnor. Improvements in plating or combining gold,
i , aud other metals or tbeu lllo]l.
" 2843 A. Heald, Manoh in

looms for weaving.
November 4, 1885.
2848 A. Jemmett, Binfisld, Berkshi i d
apparatas for wal-uring llmo. guauo, or other lmﬂohl
manures either in a dry or liguid state, or for scattering
disinfectants.
2848 W. Brett, Gasworks, Hertford. An improved truck
or barrow for wheeling and tipping coke, coal, or other
substanoes.

)
Dated Nouombcr 14, 1865.

2927 J. Willi B hine baiider, J.
Liadley, whulwxight. lnd J. Ooleman, coal miner,
Selstone, N I ts in brakes.

2929 J. Dixon, Abobnroh-ynd, Oity, {yonmaster. Im-
provements in purifying or refining iron.

2931 T. A, Weston, J. Tangye, and R. Chapman, Bir-
mingham, engineers, Impr in for
raising and lowering, moving, or t.unlpomng heavy

odies.

2932 T. Dobie, Barnsley, Yorkshire, Improvements in
the permanent way of railways.

2933 W. Clark, Chanoery-lane, engineer, I[mprovements
in the moans of oounecting drums or pulleys with their
shafts or drivers (A communication.)

2938 8. L, Gill, Campbell-terrace, Bromley, Middlesex.
Impruvements in gas stoves.

Dated November 15, 1868,

2937 W, Bilager, Southampton-buildings, Chanosry-lane,
civil engineer. Improvements in photographic lenses. (A
communication.)

2939 G. Chambers, Rassi facturer, and G.
Gregory, Ja: nu-stmt, 8t. Luke’n. lock manufacturer.
Improvements in locks or catches for port igs, port-
folios, or other articles.

2941 "A. Wells and W. Hall, S8outhwark, manafacturers.

2851 T. Page, Adelphi-terrace, Strand, civil engi .
Improvements in the means of provent.lnz vemh lrom
-inki;:g,wuohnmn are also applicable for i
vessels.

Dated November 6, 18685,
2857 W. T. Hamilton, Belgrave-square, Rathmines,
Dablin. An improved bit for boring mortices in wood or

other material.
Dated Novemder 7, 1885,
2889 W. E., Newton, Chancery-lane, clvil engineer.
Improvements in apparatus for workmg, p?intmg, nnd

1 in sabmarine eleotrio ulognph oabla-. and
in mwhinery yed in the manuf: and z-
ence thereof. .

2943 H. Cochrane, Ormesby Ironworks, Middlesboroagh-
on-Teas, engineer, Improvements in stoves for drying
moulds.

2944 J. Goodier, Chester, miller, and J. F. Kilshaw,
New Brighton, Cheshire, cordwainer. Improvements in
apparatus for teatheriug the paddles of propellers for navig-
able vessels.

2945 W, Clark, Chancsry-lane, eagineer. Improvements
in the mannhcture or parification of hydrocarburets and

ohecking the recoil of or

cation.,)
Dated November8, 1865.

2875 W. Manwaring, Banbury, Oxfordshire, engineer.
Improvements in the construction of reaping and mowiag
machines,

2882 G. "A, Ermen, Eocles, L hire,
Improvements in treating vegetable fibres nud inthe manu.
facture of paper and other similar substances made from
pulp. (A communication.)

Dated Narﬂ.‘ber 0, 1865,

2889 B. Pitt, H G I t
in the constraction of door locks. l;whu, and such like
fastenings, and iun knob and handle spindies, and farniture
used themwith,

2890 J. K. Avy, Boulevart Sebastopo!, Paris. An im-
proved selfacting regula*or or dial applicable to all desorip-
tions of public conveyances,

2891 W, K. Newton, Chanoery-lane, civil enzivesr
Improvements in preparing the sarfaces of paper, leather.
woven ud ol.hn fabrics nnd lnbsunou for receiving

th

, and prints,
ﬁu and watorprool. (A

ap
dert:

.nd tor g ouch sub
communication.)

ly of petroleam oils us:d for lightuing parposes. (A
communication. )

PATENT APPLIED FOR WITH COMPLXTH SPECI-
FIUATION.

Dated November 15, 1868,
2943 L. A. Volu and K. E. Foass, mechanicians, and L,
E. A. ¥osse, Rue des Tournslies, Paris. An improved
for ing or retarding railway carriages,
waggons, trucks, or other rail or tramcoad vehicles.

LIST OF SEALED PATENTS.

Bealed November 24, 1885,
1441 T. H, Hoblyn 1472 W. Johosoa
1456 R. A. Brooman 1473 F. A. Paget
1457 R. A. Broomaa 1475 W. T. Hamilton
1458 R. A. Brooman 1431 J. Jopling
1469 P. Yoang 1484 B. Lawrence
1470 H. 8on 1487 J. Calvert
1471 E. Myers and J.| 1490 T. A. Browne sud J.
Stodars Kauight

‘zus B. F. Bruaget. Torsion in

3833 J. Webster. Generating gases.

3849 P. B. O'Neill. Belfacting boiler feeder.

3858 J. Whitworth, Ch for rified ord

2875 W, Maawaring. Mowing machines.

2881 N. Beard and J. Maiden. Labricating oylinders of
steam engines.

3303 \ .E. Newton. Alloys of metals. (A eommeni.
cation.

2942 L. A. Velu and F. E. and L, E. A. Foms, Stoppiag
railway carriages.

9943 H, Cochrane. Stoves.

The full titles of the patents fn the above list osa be
asoertained by referring back to their nambers in the list of
provino-ul protections pr"louly published.
can be entered to the g ingof ap t to
lny ‘of the parties in the above list “who have ginn aotice
of their intentiop to proosed, within twenty-one days from
the | date of l.ho Gasetts in whncb the notice appears, by

g at th i oﬂoo particalars in writisg
of the hjeoti

to the 1

PATENTS ON WHICH THE STAMP DUTY OF 280
HAS BEEN PAID.

3137 J. Townsend 3174 J. R. Dacks snd B,
3186 J. Taylor, jua. P.aad B. P.Walkee
8230 G. F. Blamberg 3176 J. Halford

3158 W. Tatham 3183 W, Clark

3168 T. F.etcher

PATENTS OX WHIOH THE STAMP DUTY OF £100
HAS BERN PAID.

2662 R. H. Haghes 2672 F. O. Oalvert sad C.

32712 R. Legg Lowe

LIST OF SPECIFICATIONS PUBLISHED

For the Wesk onding November 25, 1885,
No. |Pr. | No. [Pr. No.]l’r. No.| Pr.|No. |Pr. |No. | Pr.
e. d. s.d. s. d. s.d. sd ‘snd

1021 2| 111j0 8 120{0 4] 130/0 8| 1391 1480 ¢
1030 4] 112(0 8| 121]0 4| 131/0 8| 140/0 4] 1490
104 0 10 113{0 4| 123]0 8| 132/0 4| 141/0 10} 1500
1050 4| 114(0 8| 124/0 4] 133(0 4] 142(4 1516
108 0 10| 115/0 10| 125/0 8| 134[0 8] 143/0 10{ 1531
1070 4| 116/0 4] 126/0 ¢| 135/0 4] 1449 10f 1531
1080 4| 1170 4] 127]0 8] 136/0 4| 1450 4} 1542
1090 4| 118/0 4| 128/0 4] 137/0 8| 146]0 1889
uolo 10| 119]0 !i 129]L 0] 138/1 1471 2] 1560 1

Nors.—S8pecifications will be forwarded by post from the
Great Seal Pateat Offics (publishing dqn'nnnt) ocure

oeipt of the amoant of price and postage. exaasding
8s. must be remitted by Post Ofice Order, made [
she Poét Ofics, High Holooen, to Mr. Benuets Wooderels,
Great Seal Patent Office, 25, Soul nge,y
Obanoery-lane.
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SIEMENS’ REGENERATIVE GAS
FURNACES.

the adoption of any new method or
scheme for producing effects which have
previously been brought about by different
means, the first question asked is, what will
it cost? The real meaning attached to the
question is, not so much what the actual first
cost may be, although that of itself is a very
important item, but what proportion the
original expenditure will probably bear to
the subsequent saving. Of the ultimate
advantages of the regenerative gas furnaces
over those ordinari'l{ empg»iyed there can be
now little doubt. They reduce the amouut
of fuel from 40 to 60 per cent., and at the
same time allow of an inferior deseription
being used, which is of more importance
still. These furnaces are more durable than
others, their heat is under perfeot command,
the flame is exceedingly pure, they take up
very little space, are remarkably cleanly when
in operation, and emit but a very small
uantity of smoke from the chimney. With all
&eu vantages in their favour, advantages
which it is admitted they have been shown
to possess, it might be reasonably demanded,
what are the objections to them? In the
first place they are very expensive, and
soondly they are not suitable, as we shall
int out hereafter, for any but large esta-
lishmeats, We do not find fault with their
being expensive, for all really valuable im-
provements are so, but we maintain that
their cost is far beyond what it ought to be.
Under our title are inmcluded the ¢ pro-
ducers,” which make the gas for supplying
the furnaces, and are of ocourse indis-
pensably conneoted with them, although
they may be built at any convenient distance
from them. It may be remarked that the
further th:l are apart the greater will be the
length of the smoke and gas flues which form
the conneotion between the producers and
furnaces, These flues are, for this reason,
universally built one over the other wherever
circumstances will permit. The cost of a work
desends chiefly on the value of the matcrials
and labour employed in its comstruction. A
very small quantity of a cheap material
may, by the employment of a large amount
of ski labour upon it, be converted
into an article the selling price of which
would be enormously in excess of its
intrinsic value. Let us consider now the
materials forming the principal compo-
nent parts of the regenerative gas furnaces.
They are ordinary stockbricks, firebricks,
castiron, and a very small portion of wrought
ron. None of these materials are, primd
Jacie, of a very expensive nature. The stock-
bricks are comparatively few in number, and
are used in the foundations and to form the
carcass, so to speak, of the furnace. The cast
iron is nearly all in the form of large plates,
or other convenient shapes. The patteras for
castings of this description can be made at a
very low price, and most of the castings them-
selves may be run *‘ open sand,” thusobviating
all necessity for using * boxes,” and thereby
Baving considerable time, trouble, and expense.
In bringing the castings from any distance,
care must be taken that they be securely
packed. or otherwise a serious loss may be in-
curred, as the plates are very liable to crack,
their thickness not usually exceeding half an
inch or at the most tnree-quarters. The
wrought iron in the furnaces consists simply
of tie rods, bolts and nuts, and a few bars of
angleironin the producers, involving no crank-
ng, welding, or forging whatsoever. The
€00 tubes, ocertainly, demand the aid of
8 labour, but not of any unusual kind.
They are formed of thin plates of wrought iron

bent round until they overlap each other, and
then riveted ther with a lap joint.
Simplicity of construction is the chief
desideratum in every design. If wo investi-
gate any patent for an improvementin a parti-
oular machine, we shall generally find that the
improvement consists in doing away with
some 'cumbrous or oomplioabef Ezrt of the
machine, and substituting a simplification in
its stead. In faot, it may almost be said at
the present day that to improve is to simplify.
8o far, we have no fault to find with the re-
s:a:entive gas furnaces on this point; but
irectly we come to that portion which is
bailt of firebricks any approach to similicity
is at an end. The firebricks, that is firebricks
of the ordinary kind, form a lining all round
the inside of the furnaces for the manifest
purtg;m of keeping in the heat. In addition
to these, there are burrs, soap brioks, split
bricks, arch brioks, and silica bricks.
there were but one description of each of these
there would still be quite sufficient a variety
to cause a great deal of extra trouble and ex-
pense, but the following particulars will show
that for the area oocupied by any one furnace
the number of different-sized materials em-
ployed is without a el. It may here be
repeated that the furnaces are built up of
brickwork and cast iron, and that wherever
the iron plates, girders, valve boxes, &o., are
inserted, it becomes necessary to bring up the
brickwork to their level. For this
three or four different sizes of split bricks are
used, varying in thickness by only a quarter
of an inoh, in order to compensate for the un-
evenness produced in the work by the building
in of the oast-iron parts. In any ordinary
desoription of work, these small unevennesses
would be made good either by thickening the
joints or inserting filling pieces. It speaks well
for the care and altention bestowed upon the
original design that these usual make-shifts—
for at the best they are nothing more—should
have been discarded altogether and a more
efficient, although, it must be confessed, a
much moreexpensive, substitute provided. Of
all the materials employed the burrs present
the greatest amount of diversity. Burrs are
sim;ﬁrye firebricks of an unusual shape and
size. In a set of producers and in or
four furnaces supplied from them, tbere are
no less than upwards of twenty different-
shaped burrs. These are principally used for
spanaing small openings, the dimensions of
which are so limited that it would be incon-
sistent with good workmanship to turn an
aroh over them. In other instances the depth
of the arch would itself interfere with other
portions of the work. It is not only the
variety of sizes of burrs, ranging from about
10in. to 30in. in length, that creates consider-
able trouble and inconvenience during the
eonstruction of the furnaces, but much is also
occasioned by the fact that only three or four
of the larger sizes—say, of those from 24in. to
80in. in length —are required in one particular
furnace. Itis perhaps fortunatein a peouni-
ary point of view that so few of these larger-
sized burrs are required, for they cost onan
average about two and sixpence each, which
in comparison, bulk for bulk, with ordinary
firebricks is an enormous price. Ou the other
hand, as even these three or four are
absolutely indispensable to the progress of the
work, it is a'ways advisable to have a double
supply, since they trequently get broken in
their transit., Thislatteraccidentisone to which
they are very liable, and which renders them
erfectly useless for their intended purpose,
nless there are some in hand to replace
them, the building of the furnaces cannot be
completed, and a ver; awkward delay might
be thus occasioned. It also frequently occurs
that the burrs which are intended for a certain
position in any particular furnace are put in
some other place, and as those for which they
are substituted will not answer for their
lace, there is another necessity for having a
sonble quantity on the grouud. This of course

arises partly from the carelessness of the
workmen, but when we consider what a large

ity of different-sized materials they bave
de:lli wl:tlth' in mmrzl instanoes varying b:lt
Vel ghtly in gene pearance from ea
othrZr. it is l{ot togebe wondered that such mis-
takes will continually ocour. Such being tha
oomplicated nature of the construction of the
internal portious of the furnaces, thereby en-
tailing so much additional extra work and out~-
lay, it may ruoom‘b;li{lbe expeoted that before
long some remedy be found whioh will
effect & reduction in their first oost. The
great and insuperable obstacle to the employ-
ment of a cheaper material is the intense heat
generated by the combustion of the gas. Cast
iron would melt away, wrought iron, we be-
lieve, has been tried, but was found to scale off
and deteriorate so rapidly as to effeotually pre-
vent all attempts to make further use of it. A
tion of asbestos would certainly stand

fﬁ:m, but in addition to it being in all pro-

If | bability quite as costly a material as tho one

in present use, it would be very difficult to
ply it so as to afford the requisite degree of
:gangt.h and durability.

Having now fully taken into account the
points which oonduce to render the ereotion
0{1 thtoegnr%m & more troublesome and com-
plicated jo! thmitmﬁ' ) WO on to
the consideration of ir real %om ,
whioch, as it has been previoualy observed,
will not be found in employing them in small
establishments. The great secret is to kee
them always going. ike the ancient vest
fire, when once lighted they should never be
permitted to go out. What the boiler is to
the steam engine the producers are to the
furnaces, and the true economy of their intro-
duction is ’Bteoiuly analogous to that of steam
power. here is very little, if any, savin
effeoted in substitating steam power for manua
or other description of labour, if the demand
be not constant, If the engine be idle while
steam is generated in the boiler the power is
going to loss, or, in other words, so much
money is evaporating. It is well known that
‘:e?d an h:rﬁinaryhlo:olmoﬁvo there is a certain
8] which ought always, when possible, to
be maintained, for not only is nothing saved,
but, on the contrary, a loss sus by
driving it at a slower rate. The case is ex-
aotly the same with the regenerative furnaces.
Within certain limits the supply of from
the producers can be ino or
acoording to the consumption and the quan-
tity required, but there is nevertheless 2
minimum quantity which ought always to be
oonsumed in aotual working, or, to follow out
our simile, so much money is melting away.
In all establishments whose workshops are
not in operation both day and night, there is
therefore a loss incurred durineithe night, for
the producers cannot be allowed to go out, as
it takes a very oonsiderable time to get the
furnaces up to welding heat. The quantity of
the gas and purity of the flame in the furnaces
are also mue improvem a constant demand.
The gas which is produced while the produocers
are in a state of inoipient combustion, like the
first produots of chemical distillation, is
inferior to what is generated after the

roducers have been some time at work and

ave got into full play. Another very im-
portant point, so far as economy of fuel is con-
oerned, which requires to be attended to, is
the working of the reversing valves. These
valves are placed at the entrance of a amall
flue leading into the regenerator chambers,
and, in faot, may be considered as the doors of
those ohambers, which work in pairs as
follows. We will suppose all exoess, waste,
the products of combustion, &e., in the fur-
nace to pass down two of these chambers into
the smoke flue, while thence to the chimney
the air and gas are passing into the furnaee
through the other two chambers. After a
certain time the first pair become very much
heated, and consequently the products of com-
bustion would leave the furnace with a very
high initial temperature, thereby causing a
great loss of fuel. To prevent this, the
valves are now reversed, causing the products
of combustion to pass away through the cool
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chambers and the air and gas to enter the
furnace through the heated ones, which also

ive the cold air and the benefit of their
E;gh temperature. The simplest and best
way of knowing whether the furnaces are in
proper working order, and if this important
goint is attended to, is to watch the chimney.

f it gives out much black smoke, there is
something wrong. When everything is in
first-rate order the chimney emits but a very
small quantity of very light-coloured smoke,
more like steam than anything else. This of
course premises that the chimney is not used
for any other purpose, otherwise the results
will be ambiguous. The reversing valves are
the only detail in the manipulation of the
furnaces which give any trouble when they
are once put in working order, and this only
ocours from the fact that it is not an easy
thing to get an ordinary workman to attend
to them at the proper periods. They require
to be reversed about every two hours, and, to
show how important a thing it is that proper
attention should be paid to this operation,
sand glasses are provided for the purpose of
indicating when the proper time arrives. We
have every reason to believe that the regene-
rative furnases are steadily gaining grouund,
and there is not the slightest doubt that
where they can be worked, as we have shown,
with real economy, the saving afterwards
effected will more than warrant their present
expensive mode of construction, a mode which
we hope very soon to see altered both as
regards its oost and the complicated nature of
its details.

TREATMENT OF IRON FOR RAILS.

I'[\HE chemical composition of iron un-
doubtedly exercises a considerable in-
fluence uapon the character of the ultimate
geroduoe, and too much consideration cannot
given to its constituents. But there is
yet another point to which an equal amount
of attention is necessary, and this is the
mechanical treatment of the metal. This is
an important point, and one quite irrespective
of chemical components. ’..llhe general prac-
tice in Wales is to use the ordinary squeezer,
although in some works a patent squeezer,
consisting of three grooved eccentric rollers,
is used, and this is certainly a preferablo
machine to the other. The compression of
iron is otherwise mechanically effected by the
old tilt hammer and the steam hammer. At
one time the tilt hammer was the only means
of compression used, but since the furnaces
have been driven, and forge and finery
cinders and impure ores have been used, an
inferior iron has been made, which will not
stand the old tilt, and so the squeezer was
introduced. By this instrument almost any-
thing can be shingled into a bloom and
passed through the rolls, whereas, with the
old tilt, the iron, from first to last, has to bear
the full weight of the blow. With the steam
hammer, however, the case is different, as the
blow can be regulated to any nicety. Speci-
fications for rails frequently contain the stipu-
lation that the iron shall be hammered, and
not squeezed, and the plan has been adopted
of doubling the puddle balls by slightly ham-
mering them, placing them one on the other,
and welding them into a slab for the head of
the rail. By this arrangement the rail-head
is made orystalline and not fibrous, as it is
only submitted once to the drawing action of
the rolls. After being squeezed or hammered.
the iron is passed through the rolls, and
leaves them as No. 1 iron or puddle bar,
which is out by shears into the lengths neces-
sary for the subsequent pile. There are dif-
ferent methods of making the various piles

for rails, &ec., the great object in piling being.

to get the pile as solid as possible, and free
from interstices. Piles are frequently made
of puddle bar of different widths, piled alter-
nately so as to break joint. In some instances
the puddle bar is cut into short lengths, equal
to the width of the pile, and each layer piled
at right angles to the previous one. 'The

object of this arrangement is to make the iron
less fibrous, and it certainly has that tend-

enoy.

'l{xere are various sections of rail in use, but
the three most general are the double-headed
rail, the bridge rail, and the American or con-
tractors’ rail. The double-headed rail is
generally made with slabs at the top and bot-
tom of the rail ; ‘which for the best guality of
rails are about 2in. in thickness, and the rails
are double-heated. In some instances these
rails are made of three hammered slabs piled
on each other. In rolling the American,
or flange-rail, as it is also called, a par-
ticular description of cold short iron is
made for the flanges to stand the strain
that necessarily arises from the rails being
rolled edgeways, and the flanges not travel-
ling at the same speed (from the less
periphery of the rails) the flange portion of
the rail also should slip. Partially on this
account, then, and partially on account of the
flange becoming coﬁier than the mass of the
rail, it is difficult to obtain a perfect flange un-
less a peculiar description of iron is used.
This iron is made generally with forgecinders
and Welsh ironstone without any red ore.
The bridge rail is rolled flat—head up and
down,—and in this example the iron is only
likely to rip by becoming cold, and is sub-
mitted to far less strain than in the flange
rail. In the common sort of American rails
the slabs for the heads are frequently made
not more than 3in. thick, and the rails are only
single-heated. Single-heated rails require on
an average about 12 cwt. of coals to the ton,
and double-heated about 16 cwt. The readiest
method of ascertaining the way in which a
rail has been piled and the thickness of the
top slab for the head consists in filing a seo-
tion of the rail smooth and applying dilute
mineral acid to the surface. By this means
the iron becomes dissolved and the cinder in
the welds or joints is left intact. The strains
to which rails are subject differ greatly from
those imposed upon most other descriptions of
manufactured iron. It therefore follows that
fibrous iron, such as is used for making cable
bolt, is not adapted for them, as, owing to the
iron being too soft, the rails soon begin to
laminate, and strips or ribbons pare off.
Various means have been adopted to make
iron orystalline and hard. As a rule, the more
iron is rolled the more fibrous it becomes up
to a certain point, and for this reason many
engineers have the slabs for the heads of the
rails hammered so that they may only be sub-
mitted to the drawing action of the rolls once.
It has been found that by smelting the oolitic
iron ores with a mixture of a cinder and clay
ironstone, a.peculiar descristion of oold short
crystallised 1ron is produced, ard this iron has
been very largely used in the manufacture of
the heads of rails. To the phosphorus accom-
panying the oolitic ores this iron owes its
peculiar characteristics; phosphorus having
the property of making the iron, with which
it is alloyed, work soft and cold short. Rails
made with this iron have been used on lines
of railway with success. Although this iron
ishard it is nevertheless somewhat weak, and
as a hard strong iron can be made with equal
advantage by the use of manganese it follows
that thisis a preferable ingredient to phos-
phorus, which reduces the strength of the iron.

BOULTON AND WATT.

ERHAPS no two men possessing such
diverse temperaments as Boulton and

att ever united their fortunes and brought
their plans to so successful an issue as they
did.  Boulton, penetrating, self-reliant,
energetic, and thoroughly commercial ; Watt,
timid, reticent, over-cautious,and dependent,
and to whom each new triumph, although a
theme of exultation in itself, was but the pre-
cursor of some new anxiety. But this very
diversity of character was after all the sccret
of a success which, individually, neither might
have achieved. Boulton, however, might have
done without Watt, but Watt could not have

dispensed with Boulton. It was only areliance
upon his partner’s suﬁerior business capacity
and unfailing energy that enabled Watt to hold
up his head at all during the financial crisis
through which they had to pass. Boulton’s
was the head that steered them through the
long and apparently interminable series of
difficulties which paved their road to fortune
and fame. Watt was often crushed, broken
down, and despairing, and in this Boulton had
to bear with and cheer him. Nor was Wait
the only wet blanket on Boulton's operations,
Fothergill, his other partner, was even more
desponding than Watt. Matthews, too, the
London agent of the firm, followed in the
same strain, and ever and anon poured lament.
able prophecies of impending ruin into poor
Boulton’sear. However, Boulton’s indomitable
pluck carried him through all, and in spite of
his three Job’s comforters he succeeded—al-
though not without a severe struggle—in
placing them and himself far beyond the reach
of a recurrence of similar circumstances,
But though of such opposite churacters there
were undercurrents in the lives of Boulton
and Watt which flowed on iu unison; their
genial, warm-hearted, honest, and honourable
natures formed the true foundation upon which
their success was built. Like most founda-
tions, however, this has generally been kept
out of sight, but Mr. Smiles, in his biography,
to which we gladly return, gives us the key
to their real greatness. The eugine alone
would not have produced the results which
accrued to the partners had they possessed no-
thing in common beyond their talents, or their
capacities for their respective work. But,
however different the directions in which they
appeared to work, their sympathies were one,
and there was a mutual co-operation under-
lying all which led in the end to the attainment
of results far beyond their most sanguine ex-
pectations.

Our previous notice of the work now before
us left off at what appeared to be a turning
point in the pecuniary struggles of Boulton
and Watt. This was in the year 1779. Orders
were coming in and matters looked hopeful,
but to execute these orders much outlay of
capital was needed. Skilied workmen were
not only 1are, but almost unheard ot, and the
mechanical appliances to aid labour were more
or less rude and primitive, Thus things
went on until 1785 ; everything had been out-
go, the profits were allto come. Boulton was
himself really in far greater straits than Watt;
he had risked his whole fortune on the enter-
prise, and besides finding money for buildings,
plant, wages, materials, and credits, he was
maintaining Watt until the engine business
became productive. Before that bappy
time arrived it is estimated that upwards of
£40,000 were invested in the business, all this
of course being found by Boulton. In 1785,
however, it became clear that tho enterprise
would be a success, and that the demand
for engines must shortly become national. But
no sooner was this perceived than a danger of
another kind threatened the firm, and caused
nearly u8 much anxiety to Boulton as it did to
Watt. A movement was set on foot in Corn-
wall and elsewhere, the object of which was to
upset the patent. Had the engine been noim-
provement upon the old Newcomen machine,
no one would have questioned the right of the
patentees to their property. But directly its
universal utility became apparent it began to
be urged thatthe public oughtto be freetouse
it without paying for it. The highest testi-
mony to its efficiency was the allegation that
it bad become indispensable for the proper
working of the mines, On these very grounds
the Cornishmen sought the abolition of the
patent right, observing truly that it would be
an immensa boon to the mining interest.
course a patriotic spirit was imported into the
movement and the agitators laboured to show
how greatly the general industry of the country
would be benefited by the repeal of thes;
act by which the patent had been extended,
in that the ores would be worked at a greatly

reduced cost. But it was the great reduction
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inoost which had been effected upon the old
system that led them to grasp at further gain
and to grudge the inventors the. well-merited
reward of their labours. Boulton and Watt
were charged with a monopoly, but against
this stood out boldly the fact that the mining
interest retained two-thirds of the advantages
derivable from the use of the engine in saving
fuel, whilst one-third only was reserved to the
patentees, and even this was still further re-
duced to meet the pressure of the times. Of
course, there was another side to the question;
it was scarcely reasonable that Parliament
would take away the right it had granted.
The legislature would scarcely consign the in-
ventors to certain ruin because it would be for
the advantage of the Cornish minersto have
the use of the invention without paying for it.
This was the view taken by Boulton and Watt,
and they felt strong in the conviction that
their patent right would be. maintained.
After much agitation, the threatened petition
quietly fell to the ground and was never pre-
sented to Parliament, so that the partners were
again permitted to pursuetheir wuy unfettered,
at least in this direction.

Among the many minor but not less useful
inventions which emanated from the brain of
Watt, was the copying machine, and this
&roved more speedily fortunate to the firm.

ecessity has been well said to bethe mother
of invention, and in the present instance this
was fully exemplified, for Watt’s voluminous
correspondence ocoupied so much time in
copying that he set to work and succeeded in
finding a method by which the labour of hand
copying was saved. This consisted in the
transfer by pressure of the writing made with
mucilaginous ink to damped and unsized
transparent copying paper, by means either
of a rolling press or a screw press—in fact,
justthe principle employed in the present day.
Opposition, however, met the partners here,
for as soon as they commenced manufactur-
ing the presses, there was an outcry raised
that the invention would lead to increase of
forgery, at that time a source of great terror
to commercial men. However, undismayed
by the opposition, Boulton and Watt took
sieps to establish the machine with the public,
and in this they soon succeeded, and turned
the invention to a profitable account. The
celebrated sun-and-planet motion, usually
ascribed to Watt, does not really appear to
have been his invention, but that of William
Murdock, who, entering the firm as a simple
working mechanic, ultimately became identi-
fied with jts highest interests, The necessity
for the sun-and-planet or a similar motion
arose from the fact of Pickard having patented
the crank which Watt had invented, and
considered patentable, but which one of his
workmen incautiously described to his com-
rades in public, and in Pickard’s hearing.
Walt devised no fewer than five distinct
methods of obtaining rotary motion without
wsing the crank, by means of wheels of various
sorts rotating round an axis, The motion
eventuaily preferred was that invented by
Murdock, and known as the sun-and-planet
motion, which has the singular property of
going twice round for each stroke of the
engine, 'Watt has spoken of the sun-and-
planet motion as an old plan of his own,
tevived and executed by William Murdock,
but the late Mr. Josiah Parkes has stated that
at an interview he had with Mr. Watt, at
which Murdock was present, the latter spoke
of the sun-and-planet motion as his invention,
which Watt did not contradict. Boulton has

attributed the invention to Murdock, in
an authenticated letter written about the
time the motion was being patented. One
of the original Boulton and Watt engines,
ﬁtf_ed with the sun-and-planet motion, still
exists at the brewery of Messrs. Combe and
Delafield, where, through the courtesy of the
Manager, we recently inspected it. The engine
Bused occasionally when the more modern
machine is stopped, and does good work.
And here we will take a glance at Murdock,

of whom bat little has hitherto been written

or known. He was not only a steady and
most excellent workman, but a man of emi-~
nent mechanical genius. He was the first
maker of a model locomotive in this country,
he introduced lighting by gas, and was the
inventor of many valuable parts of the work-
ing steam engine. His father, an Ayrshire
millwright and miller, was the inventor of
cast-iron bevelled gear for mills. The son
inherited the father's taste for mechanics,
which could have found no better field for
development than the Soho Works, the fame
of which had drawn him from his Lkome in Ayr-
shire. On first calling at the Soho Works for
a job, in 1777, Boulton’s attention was at-
tracted to a timber hat, which Murdock had
turned for himself in a lathe of his own mak-
ing. The lathe and wooden hat settled the
matter for Murdock, so that he was soon put
upon a trial job, which he executed so well
that he was at once taken on as a regular
hand. Beginning as a mechanic, Murdock
applied himself diligently and conscientiously
to his work, and became trusted. By degrees,
duties of a more responsible character were
entrusted to him, and he strove to perform
them to the best of his power. His industry
and skilfulness soon marked him for promo-
tion, and he rose step by step until he became
Boulton and Watt’s most trusted co-worker
and adviser in all their mechanical undertak-
ings of importance. He proved himself
invaluable in Cornwall, where he had charge
of the engines for Boulton and Watt, for he
gave himself no rest until he had conquered
their defects, and put them in thorough work-
ing order. His devotion to his work is illus-
trated by the following anecdote, which Mr.
Smiles tells of him:—On one occasion,
whon an engine was just ready for start-
ing, the people of the house at Redruth,
where Murdock lodged, were greatly dis-
turbed one night by a strange noise in his
room. A series of heavy blows ob the floor
started them from their beds under the im-
pression that the house was coming down.
Nothing so serious, however, resulted, but on
rushing into Murdock's room tbere he was in
his shirt heaving away at the bedpost in his
sleep and calling out, ‘“ Now she goes, lads ;
now she goes!” With regard to the locomotive,
Watt patented the idea in 1784, but took no
steps to work it out, but Murdock’s attention
hmf been attracted to the subject, and in his
spare hours he succeeded in constructing an
actual working model. This gave rise to fears
on the part of Boulton and Watt that they
would lose Murdock, who would wish to profit
by his invention, but he kept to his friends
and noglected the locomotive for their business,
thereby winning their highest esteem. He
was a man after Boulton’s own heart, unspar-
ing of himself, and indefatigable in whatever
he undertook. Tho part Murdock played in
the invention of gaslighting is well known;
first at his house in Redruth and then at the
Soho Works did he demonstrate its practica-
bility. He also used a portable gaslight when
returning home from work across the moors;
it consisted of a bladder of gas fixed beneath
a lantern in which was a jet through which
the gas was supplied. Like Watt, Murdock
was constantly inventing and improving, and
one of his most cherished schemes was the em-
ployment of compressed air a3 a motive power.
He contrived to work a little engine of 12in.
cylinder and 18in. stroke, which drove the
lathe in the pattern shop by means of the com-
pressed air of the blast enzine employed in
blowing the cupolas at the Soho Foundry, and
this arrangement continued in use for about
thirty -five years. He also constructed a lift
worked by compressed air which raised and
lowered the castings from the boring mill to
the level of the foundry and the canal bank.
He applied the same power to many other use-
ful purpeses, the bells of his own house being
rung by its agency. In 1803 he contrived a
steam engine for impelling shot, and thus
anticipated Perkin’s celebrated steam gun.
But of all Murdock’s inventions, the one
which has proved itself the most widely useful

has been the cast-iron cement. His quickness
of observation is illustrated by the manner in
which he availed himself of an accidental
observation, Some iron borings and sal-
ammoniac had by chance become mixed in
his tool chest and had rasted his saw blade
nearly through ; so, taking note of the circum-
stance, he mixed the ingredients in various
proportions, and at last arrived at the famous
cement. This article eventually came to be
extensively manufactured at the Soho Works,
completely superseding the cement invented
by Watt. In 1810 Murdock took outa patent
for boring stone pipes for water and cutting
columns out of solid blocks by one operation.
Five years later his attention was directed to
heating the water at the Leamington Baths,
For this purpose he invented an apparatus,
which acted by the circulation of water through
pipes from a boiler; this method has since
been extensively adopted for heating buildings.
But Murdock’s ingenuily was not confined
within the sphere of his special calling, for it
was constantly at work upon outside matters.
He devised machinery for consolidating peat
moss, finely ground and pulverised, under
great pressure and moulding it into wmedals,
necklaces, and other articles of that class,
which took a brilliant polish and had the ap-
i)‘earance of the finest jet. He, too, taught the

ondon brewers to substitute fish skins for
isinglass with economy in their operations,
But perhaps the most interesting of his many
ingenious schemes was a proposal which has
but recently been brought to practical issue—
that of transmitting letters and packages
through a tube exhausted by an air pump.
This idea doubtless led to the projection of the
atmospheric railway, which owed what little
success it did attain to the practical ability of
Murdock’s pupil, Bamuel Clegg. But although
the atmospheric railway came to nought
Murdock’s criginal idea has since been re-
vived and worked out to a successful issue by
Mr. W. T. Rammell in the Pneumatic Des-
patch, as recently described by us. Such,
then, is the brief outline of the life and works
of this estimable man and ingenious mechanic,
who for many years was the mainstay of the
Soho Works. He had a strong constitution,
and although he sorely taxed it, he lived to
pass his eighty.fourth birthday, surviving
Boulton and Watt by many years.

About the middle of last century the manu-
facture of counterfeit money was very common
in Birmingham, the button makers turning
coiners and often making fortunes out of the
trade, though sometimes dangling from
gibbets for their malpractices. A branch of
business largely pursued at the Soho Works
was the button menufacture, and lLiere Boulton
had special facilities for coining. He received
orders for counterfeit money from parties at
home and abroad, but indignantly rejected all
overtures, He went further than this, for he
took an active part in the measures adopted
for the prevention of illegal coining. This,
again, led him to conceive the idea that a more
perfect system of coinage thau the clumsy ap-
pliances of the Mint authorities permitted
would effectually suppress counterfeiting and its
numerous evils, So we find his active mind
turned in this direction, and in time he had
compassed his favourite idea of applying steam
power to the stamping of money—an idea of
which he has the exclusive merit. In 1786 he
successfully applied the engine for the first
time in executing a contract with the East
India Company for above a hundred tons of
copper coin, It was not, however, until more
thanten years after he commenced the coining
business that Boulton received oredrs from
the British Government, althoughin the mean-
time he executed commissions for many
foreign powers. At length in 1797 he began
to execute a copper coinage for Britain, and
this led to the subsequent organisation by him
of the new mint on Tower-hill. He iniro-
duced many improvements in tho art of coin-
ing from time to time, and to his indefatigable
energy and perseverance is, in a great measure,

to be attributed the perfection to which that



308

THE MECHANICS' MAGAZINE.

——

Drcexpez 8, 1865,

st ultimately attained.  Another subjeet
which occupied much of Boulton’s attention
wag the improvement of steam boilers, and at
an early period he introduced the tubular
%wem. e first suggested iron tubes, but
att advised against them, and he then pro-
mooopper tubes, of which Watt approved.
n aecordingly introduced four copper

tabes 20in. in diameter into the Wheal Busy
mine boiler, which was 26ft. in length. 71he
fire passed through two of the tubes and re-
tarned through the other two. In this, there-
fore, we have Boulton anticipatmg the inven-
tion of the tubular boiler and clearly adopting
it in practice, prior to the existence of the
locomotive, for which it was afterwards re-in-
vented. We cannot afford space to follow
this ingenious and noble-minded man further
throagh his varied and untiring exertions. At
the age of eighty-one years he ceased from his
labours and went to rest, not, however, without
previous suffering, and not without the sincere
regrets of a wide circle of relatives and friends.

AXhough Watt was of a fragile and sickly
nature he nevertheless outlived the mostrobust
of his contemporaries, Boulton always found

leasure in the active pursuit of business, but
att, on the contrary, ever regarded it asa
worry, and wasgladinthe latter part of hislife to
cast it altogether behind him in well-earned re-
tirement. Buttotheclose of his lifehetook great
pleasure in inventing, and one of the machines
which occupied his leisure hours for many
yeats, and nearly up to the time of his death,
was that for copying statuary. The principle
of the machine was to make a cutting tool or
drill travel over the work to be executed in
like ratio with the motion of a guide-point
placed upon the original. A copy could be
taken the full size of the original or reduced in
any desired proportion. Wattexecuted copies
of statuary in various materials, marble, jet,
alabaster, ivory, &c., many of which evidence
by their finish the perfection to which he
brought his copying machine before he died.
It is a curious fact that this ingenious inven-
tion of Watt has since been revived in America
and applied with sandry modifieations ‘to the
shaping of wood in various forms. Powerful
copying machines are also in use at the
Government works at Enfield, where they are
employed in the production of gunstocks, The
goﬁpying machine bears singular testimony to
att’s skill and perseverance, inasmuch as at
his death it was almost his only unfinished
work. At length the time of Watt's dissolu-
tion arrived. He worked nearly to the last, and
passed from this life with but little suffer-
ing, having been peculiarly exempt from the
intirmities of age. In his eighty-third year
he died, and was buried near bis deceased
friend and partner, Boulton, in Handsworth
Church, Let his works,and the epitaph by Lord
Brougham on his monument in Westminster
Abbey, speak the rest.

‘We have lingered thus long on Mr. Smiles’s
book because every page is filled with happy
recollections of the men who “‘rose to an
eminent place among the most illustrious
followers of science and the real benefactors of
the world.” They are brought before us with
all the distinctness of life, and we follow them
through their disappointments and their suc-
cesses as though they were men of the day and
we their intimates. As the pioneers of applied
mechanics, Boulton and Watt commend them-
selves to the special gratitude of those whose
pursuits lie in the path wherein they firat
trod. 8o, too, in his degree does Mr, Smiles
deserve to be remembered for the services he

has rendered in thus embalming the records of | &

those men to whom England owes so very
much of her greatness.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.
RETARDATION OF ELECTRIC WAVES IN 8UB-
MARINE TELEGRAPH LINES.

IN a paper on electrio conduction, from the

pen of Mr. John James Waterson, whioh
appoears in the new number of the *‘Philosophi-

cal Magazine,” that gentleman reiterates the
opinion, which he expressed in a paper on the
same subject some few months ago, that vol-
taio eleotricity is conveyed solely by the
mrgfacc of the conduetor, and not, as is
ordinarily taught, by the entire thickness
thereof, and proposes a ‘¢ orucial experiment”’
for the purpose of uscertaining whether or not
this opinion is in accordance with the faet.
The proposed expsriment would econsist in
measuring, by means of M. E. Beoquerel’s
nf)pnratus, the conducting power for voltaio
electricity of an iron wire plated with copper,
and that of a copper wire coated with tin.
Mr. Waterson believes that the copper-coated
iron wire would be found to comfnct as well
as a copper wire of the same thickness, and
that the tinned copper wire would be found to
conduct no better than a tin wire of the same
dimensions, and that it would thus be estab-
lished that voltaic electric conduction is a
purely surface phenomenon. Should this
prove to be the case, Mr. Waterson is of
opinion that it would be found practicable to
avoid the retarding eftect of induction in
submarine cables. ¢ The mere covering of
gutta-percha upon a wire,” he remarks,
¢ does not oause retardation. The presence
of a conducting medium on the outside of
covered wire is also necessary. Hitherto
experiments seem to have been confined to
iron and water as the outside conductors. So
far as I know, the effect of copper as outside
conduotor has not yet been tried. Iron has
one-sixth or one-seventh the oonductini
power of copper; water only about a thousan
millionth. KEleotrio conduction as a whole
depends on the freedom of motion sllowed to
the force as a whole. The induced current
should thus have the same freedom to move as
the {rimry. Practical oonsiderations would

robably require that the outside copper con-

uctor should be insulated ; so that, to make
the trial eﬂ'eotivelg, it would be necessary to
connect the outside coating (of woven thin
cop‘)er wire ? ) with one pole of the battery,
while the other pole led to the central wire.
At the signal end, of course, there must be a
similar arrangement, and this would give to
the induced current the same propellicg force
ag the primary, and utilise the half of the
power of the battery that is now lost by
putting to earth.” Further on he insists that
1t is essential that the outside and the inside
conductor should be of the same metal, and
adds that his proposed arrangement ‘¢ would
exclude earth-currents; and if the signal
house, as well as the shore end of the cable,
be iron-covered, it is difficult to see how
atmospherio electricity could intrude upon
the signals.” It certainly seems desirable
that this gentleman’s theories should be prac-
tically tested.

BXTRACTION OF VEGETABLE OILS BY MEANS
OF VOLATILE HYDROCARBONS.

It is found that all the more common vege-
table oils, inclading palm oil, olive oil, colza
oil, linaeed oil, rape-seed oil, and cotton-seed
oil, may be extracted with great eoonom{ by
means of some of the volatile hydrocarbons
obtainable from petroleum, or by the distilla-
tion of ocoal, schist, or bitumen. The hydro-
carbons which answer best for this purpose
are those which are volatile at a little above
the boiling-point of water. The seeds or
fruits from which the oil 18 to be extracted,
having first been crushed or ground in the
usual way, are digested with the hydrooarbon
in tightly-closed vessels. The hydrocarbon
radually dissolves out all the oil contained
in the orushed seeds or fruits, and from the
resulting solution of vegetable oil in mineral
spirit the volatile solvent is driven off by
evaporation. The solvent is of course con-
densed for use over again, and, with careful
management, the loss of hydrocarbon ier
operation is found to be exceedingly slight,
while the yield of oil obtained in this way is
from 40 to 50 per cent. greater than is
obtainable by the ordinary method,—that of
mochanioal pressure. By this process of

digestion with a volatile mineral solvent

oould be obtained from the olives mol:h::

ﬂ-esoed every year in the neighbourhood of
arseilles alone not less than six millions of

ands more oil than is at present obtained
rom them.

A NEW_ABTIFICIAL LIGHT FOR USE IN
PHOTOGRAPHY.

M. Bayers, of Paris, has found that 8 light
posaessing a very high degree of actinic
power is F-oducod by the combustion of 5
mixture of twenty-four parts of well-dried
and pulverised nitrate of potash with seven
parts of flowers of sulphur and six of the red
sulphide of arsenic. This mixtare does not
oost more than threepence a pound, and its
light is, therefore, for the freoent at loast,
much oheaper than that of magnesium, to
which it is said to be only very slightly infe-
rior in actinic energy. 1t is not, however, s
suitable as the magnesium light for indoor
use,—aond one cannot conceive much oocasion
for the practice of photography out of doors
by night.

THE DENSITY OF 0ZONE.

M. Regnault has just presented to the
Academy of Sciences a memoli’r on the density
of ozone, in which he pretty clearly proves
that the density of that body is just one and
a half times that of ordinary oxygen. This
density would seem to support the theory that
ozone is a ocombination of oxygen with
oxygen, in which three volumes of the gas,
as it exists in its ordinary state, are ocon-
densed to two.

UTILISATION OF ALKALT WASTE.
Should Mr. A. G. Hunter's proposed modi-
fication of ths processes of the soda manufac-
ture, described in these columns three weeks
ago, prove successfully applicable on the great
scale, the residue of that manufacture will by-
and-bye be a much less troublesome product
than the ¢ alkali waste ' which is at present
produced at all alkali works in such large
quantity,—at some works as much as five or
six hundred tons of this refuse product are
produced per week,—and upon endeavours to
utilise which so much money and ingenuity
has been spent in vain. This troublesome
residue has to be allowed to accumulate close
to the works in vast. mountainous heaps, occu-
pying large spaces,—and every week larger
and larger spaces,—of frequently very valu-
able ground, and, besides being thus cum-
brous, it is not less objectionnble in another
way, for it gives off lnto the surrounding
air large quantities of that pernicious gas,
sulphuretted hydrogen. It is usually re-
garded as being essentially an oxysulphide of
calcium, and it certainly contains all the sul-
phur of the sulphuric acid used in the first of
the series of processes from ome of which it
results, As tgis sulphur is the essential ele-
ment of the most costly reagent tho soda ma-
nufacturer has to employ, and as to it is due
the noxious gas with wiich the alkali waste
contaminates the atmosphere in its neighbour-
hood, the recovery of this constituent of the
waste, if rendered practicable within certain
limits of cost, would at once cheapen the most
valuable product of the chemical arts, and
render inoffensive the waste bye-produets of
its manufacture; and hence the problem of
how to recover this sulphur cheaply, or, if not
exactly to recover it, to utilise 1t in some
other way, has ocoupied the attention of in-
ventors {rom the first moment of the present
method of manufacturing soda having comeinto
use. Of the host of plans for turning the sulphur
of the waste to account which have been pre-
gosed and patented, only two, however, can
o regarded as having proved atall success:
ful in practico. One of these consists, essen-
tially, in exposing the waste,—spresd out,
on large hurdles or otherwise, so as to pre-
sent the largest possible surface to the
atmosphere,—to the oxidising action of the
air for about three weeks, lixiviating, and
then repeating the process with the was
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residuum. The air oxidises & portion of the
insoluble oxysulphide of caloium into soluble
)

Iphite, a solution of which salt is’
ined at each lixiviation, and by treating

the waste twice in this way,—a third treat-
ment scems not to answer,—as much hypo-
salphite may be procured as will contain
from ome-half to two-thirds of the whole
tity of sulphur originally contained in
3:“ waste. As other h_v%osulphitas may be
formed by means of the sulphite of cal-
sium thus obtained, and as the hyposulphites
are salts which are extensively used 1n
wets, and the use of whioh is likely to greatly
inereass, while they can be obtained in this
way much more oheaply than by any other
method as yet known, this process has con-
siderable value, but it does not utilise all the
miphur in the waste, and the demand for
hyposulphites, almost certain as it is to reach
very important dimensions indeed before long,
yet cannot be expected ever to become suc
as to absorb in supplying it more than a v
mall portion, comparatively, of the vast
uantity of alkali waste which we shall
ways go on producing while the manu-
factare  of soda is conducted as at pre-
mat. The other method of utilising the waste
which is referred to above consists in treating
it with ¢ chlorine residues,”—the residua of
the process by which chlorine is obtained for
the manufacture of bleaching powder,—and
Qis method has just received great improve-
ments at the hands of Kopp, who first sug-
gested it, some seven years ago. Kopp has
recently presented to the Academy of Sciences
« memoir embodying a full description of his

improved , all the essential features of
which smlmt before our readers im-
mediately upon the publication of this memoir.
Meanwhile, it will sufficiently attest the value
ofthat prooess to statethat from eaoh 2,800 gal-
loas of chlorine residue, treated withan equival-
st quantity of alkali waste, it obtains two tons
of ighly sulphuretted sulphide of manganese,
yielding, when burnt, from 14 owt. to 16 cwt.
of salphar in the form of sulphurous acid.

A BRITISH MINERAL RICH IN CERIUM.

Among the ‘‘new and rare Cornish
minerals ’ of which Professor Church has
jut presented an elaborate account to the
Chemical Bociety, is one containing not less
than 51 oent. of oxide of cerium. Itis
ementially a hydrated phosphate of cerium,
but sesms always to contain a small portion of

osphate of ocaloium. It is found in the
neighbourhood of Lostwithiel, in a copper lode
on quartz and killas, and ocours as a thin
erust, made up of very minute crystals, olosez
investing a quartzose matrix. Cerium h
ot previously been found in any British
mineral, except in exceedingly minate
Quantities,

TRE SOLVENT PROPERTIES OF ANHYDROUS

LIQUIDS,

 When it is desired to bring bodies into the
liquid state, in order to facilitate their che-
mical action upon other bodies, liquid or solid,
the solvent used, in the great majority of
cases, is water. Water, however, is not the
otly liguid having a solvent astion upon cer-
tain solids. Beveral non-aqueous liquids,
wuch as bisnlIhide of carbon, chloride of sul-
phur, ohloride of arsemic, and bichloride of

, have long been known to possess the power
of (lmolvins, not only some of the substances
which are soluble also in water, but likewise
Rany substanoes whioh are insoluble in water,
aud some substances which, though soluble in
water, are decomposed thereby ; but the re-
sults obtainable by the reaction upon each
other of bodies dissolved in ome or other
*f these anhydrous liquids have been as
m”y ittle inquired into.h Thc:1 first

ic investigation in this direo-
tion has just been made by Mr. George

Gore, FR.S., a paper by whom, which
Sppears in]nt:le MDeoembel;’ number of the

i agazine,” gives an account
o« e results of many hn.nsreds of experi-

the | oxygen salts, includini

ments upon the solvent action of one of the
liquids above named,—bisulphide of carbon.

o bodies whioh Mr. Gore found to be soluble
in this liquid are phosphorus, sulphur, sele-
nium, bromine, and iodine, the chlorides, bro-
mides, and iodides of phosphorus, sulphur,
selenium, arsenio, and antimony, the two sul-
phides of hydrogen, and the bichlorides of
titaninm and tin. Metallic oxides, sulphides,
and fluorides, and all the metallic chlorides,
bromides, and iodides, except those of anti-
mony and arsenic, as also the whole series of
3 incl t’n«la] cubo;a.tei, bo-
rates, hypophosphites, phosphites, ates,
sulphates?oaulphgtes, hyposulphitosl: eol:l%ntas,
bromates, iodates, and nitrates, he found to
be insoluble in it. The details of his experi-
ment are ver
upon this subject constituting the first im-
portant step into a new field of inquiry, in
which results of great practical moment are
oertain to be reaped by-and-bye.

eIy | A\BSORBEN? POWER OF COCOA-NUT SHELL

CHARCOAL,
The pro, of absorbing large
of uel; which is posseuedﬁ) WO
and other porous forms of carbon,—a propert

uantities

which has received several valuable practi-
oal lp})liontions, and is probably suscep-
tible of others,—has hitherto been ougpoled
to be presented in largest measure by the
cha.rooaf made from box-wood. Mr. John
Hunter, however, has found that the absorbent
power, for gases and vapours, of charooal
made from the shell of the cocoa-nut is be-
tween two and three times greater than that
of box-wood charcoal. Cocoat-nut shell char-
coal, after having had all the air expelled from
its pores by strong ignition in a nearly-closed
vessel, wﬂf absorb, at about the temperature
of boiling water, one hundred and fifty-five
:xl'me; ilu own bulk of the vapour of methylio
oohol.

@EOLOGIC ORIGIN OF THE SOUTH STAFFORD-
SHIRE IRON ORES.

Dr. T. L. Plurou has just published the
results of an analysis he has recently made of
o fossil which ocours among the iron ores of
the South Staffordshire coal measures, and,
after showing that this fossil has the same
composition as the ores which constitute its
matrix, he remarks: ‘ We could not have
greater proof that these vast deposits of iron
ore, to which England owes so much of her
commercial and industrial prosperity, must be
looked upon by the geologist as fresh-water
formations: deposited, doubtless, in the first
instance, as hydrated peroxide of irom, like
the bog-ore now forming in the Swedish ia.kes,
which swarms with minute organisms, and
afterwards reduced to the state of carbonate of
protoxide by the constant presence of organic
matter in a state of decomposition.” A much
‘¢ greater proof” of the soundness of the
theory that the South Staffordshire iron ores
were deposited from fresh-water is afforded by
the fact, which Dr. Phipson seems tostate only
incidentally, and not at all as the basis of his
argument, that the fossil in question is a mol-
lusca of the genus Unio, ‘¢ all the mollusea of
which genus are fresh-water mollusca.” He
represents the fossil as containing, per cent.,
74:55 carbonate of irom, 6°20 carbonate of
lime, 3:20 carbonate of magmesia, 1‘0 carbon-
ate of maunganese, 0-20 phosphorio acid, 13-50
silieate of alumina, and 1:20 water.

PASSAGE OF THE EARTH THROUGH THR
TAIL OF A COMET.

Early in the month of June, 1861, M.
Liais, the celebrated astronomer, wrote from
Rio Janeiro to the Academy of Sciences of
Paris, to the effect that the observations
which he had made of the great comet of that

ear, which had not as yet become visible in

urope, had convinced him that there was a
great likelihood that the earth would come in
contact with one of the tails of that body.
M, Liais, who is now in Paris, attended the

sitting of the Academy on Monday week,

interesting,—his researches | had

-charcoal
vy ishing tqwn, th

and submitted elaborate caloulations proving
beyond question that on the 19th of June,
1861, the earth really did pass through one
of the comet’s tails. e moment of contaoct
was twelve minutes past six a.m., Rio
Janeiro time, and, acoording to the calcula-
tion of its dimensions made by M. Liais, the
earth must have been wholly tmmersed in the
tasl for about four hours ! This immersion
in the tail of a comet had no perceptible
influence upon the weather,—a very remark-
able faot, adding ome more to the many
reasons there were already for supposing that
oometary matter is some millions of times
rarer than our atmosphere. Not the least
curious consideration suggested by the phe-
nomenon is that it was one which perhaps
never oocurred before,—for, according to
Arago, the chances agamst the contact of the
earth with & comet are more than two
hundred and fifty millions to one.

INTERNATIONAL COMMUNICATION.

WrrHix the last few years Dover has ressserted
her former boasted position as the highway to
the oontinent. Two railways daily poar throngs
of passengers on to the sea borders of this flour.
they proceed by boat to
Calais, the return journey of each packetbringing
a batoh of candidates for transport by rail inland.
The ‘railway companies vie with each other in
taking passengers through in the least possible
space of time. They have redanoed the time of
transit to the veriest minimum to suit the re-
quirements of this active age. But the age is
not satisfied ; its activity demands farther con-
cessions. If speed t be incr d, find
some other way of saving time, is the ory. So
engineers have been knocking their heads to-
goether lately, and the result is an application
to Parliament for permission to still further ex-
pedite enger communication between our
shores and those of la belle France. And this
is how it is proposed to effect this object,
whereby the .important space of forty minutes
is to be saved to the traveller on each journey.
A new gior is to be oonstructed close by, and
eastward of, the Admiralty pier; it is to reash
some 960ft. out to sea. Connections are to be
mede by tramways between the lines of the
London, Chatham, and Dover, and the South-
Eastern Railways, and the head of the pier.
Similar arrangements are to be cﬂ'eotes at
Calais, and between the two harbours steam
vessels of great power, speed, and burthen are
to ply. As to the modus operands, we believe
the intention is to convey the railway trains
along the tramways to the pier head, and when
they reach that point powerful lifts will effeot
their deposit—minus the locomotive—in the
special vessels. Arrived at the other side the
trains will there be hoisted bodily to land and
sent on their way. This saving of twenty
minutes at each port, and the comfort of not
having to quit the railway carriage onoe on the
journey, are two points that must meet with
publio appreciation, although the conferring of
such a boon will cost somebody something. We
presume the enterprising London, Chatham, and
Dover Railway Compeny is at the bottom of
this scheme; at any rate, we know there are
engineers of eminence behind it, and believe it
hes the np%ort of the Emperor of the Fremoh.
. ews.

NAVAL AND HYDROGRAPHICAL
TBLEMETRY.

Br Dz, A, Gurir.

Tax following nbeervations on the telemetrio
methods employed at sea, and a desoription of
the new naval and hydrographioal telemeter in-
vented by M. Hermann Gurlt, Engineer Royal
Prussian Navy, are intended as a supplement to
a paper on (elemeters by the late Mr. Archibald
H. Bell, Royal Artillery, which appesared in the
Mecaanics’ Macazive of November 3rd and
10th. In that paper the various methods and
instruments which have hitherto been in use
on land for estimating distances are ably
discussed ; amongss the latter the telemeters of
Cavallo, Rochan, Professor Piaszi S8myth, Lieu.
tenant-Colonel Clerk, Otto Struve, and the in-
struments invented for the use of coast baiteries
only by Colonel Shuttleworth, Captain Jerning-
ham, and the deceased author himself. As the
mothods and instruments therein desoribed are,
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however, not applicable for naval purposes,
the following remarks on methods of naval
telemetry may prove acceptable. Mr. Bell says
with regard to these: * We require to estimate
distances on board ship, where not only the
object, but also the observer, may bs in motion.”
Thisis certainly the most complicated case ofall,
and as to instraments which will meet it, the
author remarks justly: *This requirement is
one of the navy 1ather than of our own profession,
bat itis of equal public importance, and thongh
there aro many difficulties in this form of the
problem, there is every reason to believe its
solution to be quite practicable and that it will
be some day effeoted.” This difficult problem
has found a satisfactory solution already, through
the invention of the instruments of M. Hermann
Garlt, and of which it is now proposed to give a
desoription. Mr. Bell is not quite correct in re-
marking that all telemetrio methods and iostra.
ments depend upon one fundamental prinoiple,
and upon which all our efforts to estimate dis-
tances must be built, viz.,, that, knowing the
base of an isosceles or of a right-angled triangle,
we can ascertain its height by measuring the
vertical angle, as we shall see that scaleno
triangles may be used for this purpose as well,
supposing that thero are other elements known
by which their values may be ascertained.

One of the commonest methods of estimating
at sea the distance between two ships is to
measure with the sextant the angle a of the
sapposed right-angled triangle (fig. 1) A BE, in
which B E = a represents the height of the
other ship’s mast, which is supposed to be known.
The distance A B or d is then found after the
formula d —a cot. a by a very simple and easy
caloulation, for which parpose even tables may
be prepared representing the value of d for the
limited namber of values a and a. This method
ap) to bo very easy, but it is little com-
mendable, as it admits of very considerable
errors, and for tho following reasons. The cor-
reotness depends in the first instance on the
knowledge of the real height of the other ship’s
mast, which oan only be guessed, and is conse-
quently a souroe of great error. Besides, even if
the real height were known, in case the ship rolls
or isinolined leeward, the observer never knows
how much of the real height he can see;
and supposing the mast to be inclined lee-
ward 39 deg. ount of the vertical line, the
difference between the real and apparent
height would produce an error as great as one-

fourth of the distance. Besides the uncertainty of
a, even the value of angle a is difficnlt to ascer-
tain on board ship, as two points—say, the mast.
head and the part where it appears over the
bulwark—maust be simultaneously observed.
Lastly, this method is not at all adapted for
operations against coasts.

A second method is based upon the esactly
known height of the observer in the rigging
above the level of the sea. In fig. 3, the distance
A M or d of the other ship M is ascertained by
measuring from the elevated standpoint O the
angle A which the two lines O M and O N form;
the former being a line drawn from the ob-
gerver's eye to the ship’s waterline, the latter
one to the horizon. As the angle AON is
known for the different values of A O = h, s.e.
length of base line of the triangle A M 0, the
angle A O M or ais ascertained by dedaoting A
or N O M from N O A, and the triangle supposed
to be right-angled, the distance dis found from
the formula d = h tg. a for whioh tables might
easily be calculated. Although this method is
founded on & known instead of on a guessed base
line, it is subject to several sources of errors
which affect its correctness considerably. It is
evident that this correctness is much influenced
by the correct observation of angle A, which,
however, is hardly possible, as the observer has
to lay his instrument simultaneously upon two
objects, and as this angle is necessarily small
from the limited height of the base line h. Tothis
we must add that even the base line is influcnced
by the oscillations of the vessel, and it value
consequently much varied, and that it is impos.
sible to lay sny instrument exactly upon the
waterline of a ship at sea, and nuch lessso upon
the horizon. From all this it follows that this
method must needs be very incorrect, andas it
is not applicable whenever the horizon is not
visible, that is, when covered by coasts, thick
weather, powder smoke, &o., it is evident that
it is very little use at all.

A third method is based upon the same
formula as the one just described, but it has the
advantage of & constant base line A B = a (fig.
3), fixed along the deck of the vessel. At B isa
eighting instrament 8o arranged that its axis
forms a right angle with the base line; and at
exactly the same moment when the object M,
either by turning the ship or by acy movement
of the object M itself, passes before the sight,
another observer stationed at A measures the
angle a, and the distance d = a tg. a is then

- 4

easily ascertained. This theoretically very
simple and—owing to its long permanent base
line—much favoured method is, however, in
practioe hardly applicable, as for every observa-
tion the vessel requires to be brought exactly in
such a position that her base line forms the de-
S}red and supposed right-angled triangle with the
lines A M and B M, which, however, i8 not very
easy to accomplish, Besides, it labours under
the disadvantagethat the observation can only be
made at a certain moment, and does not allow
any repetition. From this it will be seen that
the telemetric methods hitherto in use at sea are
extremely imperfeot, and that any method or
instruments whioh will permit of accuracy in
messuring distances at ses, both for parposes
of naval gunnery and of hydrographical sarvey,
are a real desideratum. This difficalt problem
appears at last to have found its solation by
the method and instruments of M. Gurlt, f0
that little remains to be desired. M. Gurit’s
new method rests—like all other military and
uaval telemetrio methods—upon trigonometric
principles; but as it is based on the measure-
ment of any soalene triangles by means of a
very ingenious instrument, its application is
far more manifold and accurate than that of any
other at present known, and as it can be used
wheP either the observer or the object, or botb,
are in motion without any loss of accuracy, it
must be admitted to fulfil even the most
sanguine expectations. Inthe triangle C D M
(fig- 4.), the two distances d: and ds are ascer-
tained from the known base line C D = ¢ and
the two adjoining angles a and B after the
¢ sin. B
sin. y
great superiority of this over all other me-
thods consists in the exactly simultanecas
observations of the two angles a and B, it being
entirely indifferent whether they are right,
obtuse, or acute, and in theuse of a permanent
unchanging base line. The method is simply
oarried into practice hy measuring along the
deok the constant base line C D, and in placingat
each end of it one of Gurlt’s telemeters. The
same objeot or part of an object, the distance of
whioh from the base line it 1s intended to ascer-
tain, is thensighted with the telescope of each
instrament, so that following the motions of
the object or those of the observer's vessel, it is
always kept covered by the croes-hair centres of
the instruments, when at any given moment
both telescopes can be simultanecusly fixed ia
their position through the action of two power-
ful electro-magnets, which are attached to each
instrument and brought into play by a galvaanio
battery. The two observed angles a and B are
then read, and they furnish the necessary ele-
ments for the calculation of the triangle sought.
As this method must increase in accuracy with
the length of the base line, it isclear that CD
should be made on board ship as long as possibls,
and as this length is practically unlimited oa
shore, it is evident that this method is of grest
value for the purposes of coast defence. Its very
great acouracy, however, renders it most vals-
able for the hydrographical survey, which almost
constantly has to solve the problem of the inac-
cessible distance, i.e., to find the distance from
each other of two points M and M (fig. 4)
which cannot be approashed. It is on!y neces-
sary to measure the triauglesC M D and C MuD
to find the angle 3 = a—a and!3, = Bi—8; and,
from two sides and the enclosed angle M M)
or m, is ascertained in the triangle C M Mi, m =

¥V &*+ d* — 2 di d3 cos. & aud in triangle D M My,
m = Vd,' + dd — 2ds di cos. &1. In order, how-

ever, to save the trouble of calculation, which
would require some lictle time, and to comply
with oue principal requirement of a good tele-
meter, which Mr. Bell justly eays is its caps-
bility of being used with rapidity, and showing
the resalt at a glance, M. Garlt has invented
another auxiliary instrament, the ¢ constractor,”
by which the measured triangle can be recoe-
structed en miniature in a fow seconds and its
values di and da read direct from a graduatioa.

The telemeter is of conrse an angle.measuring
instrument, and its essential parts consist ofan
astronomica] telescope, movable round a hori-
zontal and vertical axis, and ot & graduated semi-
ciroular limb, upon which any angle betwesn
0 deg. and 180 deg. may be read by means of
a vernier and mioroscope, which are fixed to the

formulee di =

telescope. The telescope rests with its cylin-
drical pivots upon a support, which is fastened
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to s circalar base-plate, and can revolve With the | tant invention subsequontly patented, it is a po-

samo horizontally round a conical pivot. This
pivot rests again in an universal joint fastened
tos tripod. The base-plate bears two electro-
maguets, whioh may swing slightly round &
horizontal axis, and whioh are armed with two
pole pieces. Below this is another horizontal
iroular base-plate of a little larger diameter,
which rests on the same oonical pivot and bear
two standards in which the graduated semi
circular limb rests with its horizontal axis in suol
s manner that both the axis of this limb and tha
of the telesoope coinoide in one line, which is at
right angles with the axis of the conical pivot.
In order to arrest the telesoopeit bears upon its
pivots two vertical and semiciroular arcs ofiron,
and the lower bottom plate on its circumference
s ring of iron; both act as armatures to the
electro-magnets, one pole of whioh is
upwards by the vertical arc, and the ot
wards by the horizontal ring, whe
electrio ourrent is allowed to pass th
fostruments. It is thus possible to fix boun 1n-
struments simultaneously by magnetio attraotion
of four poles in each. The telescope bears a
ostoher by which it communicates to the
graduated limb its vertical ossillations, whilst it
slides along the same when turned
The angles read upon it are formed by the
live between the centres of both telescopes
their respective optical axes. The construct
composed of two graduated aros, round ine
oentres of which two long arms can tarn, each
being provided with a vernier, micrometer, and
mioroscope near the circumference of the arcs.
The distance between the ocentres of these arcs
represents en minialure the base line on deck
of the vessel, and by fixing the movable arms
with sorews upon the angles which were
observed with the telemeters, they construot the
measured triangle and the values for d, andd,
may be read from their graduation, where they
intersect each other. The foregoing observations
will doubtless contribute to the general know-
lodge and just appreoiation of M. Gurlt’s in-
nious telemetric instruments, which will be
d highly useful and acourate for all require-
ments of hydrographical survey, naval gunnery,
aud coast defence.

SIR DAVID BREWSTER ON PATENT
RIGHTS.

Tux first sessional meeting of the Royal Society
of Edinburgh wus held on Monday evening last.
8ir David Brewster, as President, delivered an
address, in the course of which he

showed himself to be a warm defender of patent
righta. We extract the following from his well-
timed and truly pertinent remarks:—The pre-
sent raid against the patent laws is the direct
and acknowledged result of the ungenerous in.
fluence of trade. The shortness of the tenure of
patent rights, and the heavy tax levied from in-
mtorn, are expressly maintained in order to
diminish the number of patents; and the avowed
reason for thus diminishing them is, that from
their number and frivolity they interfere with the
operations of tradesmen and manafacturers, by
€xposing them to actions for infringement. That
re are many patents not remunerating, and
bt immediately beneficial, is painfully true,
when we consider how much they have cost the
mnguine inventor. That there are any patents
really frivolous or useless, in the true sense of
8o terms, oan be maintained only by ignorant

or interested parties. There is no patent that
does not contain a proposal to do something that is
Dew, orto make some improvement upon what is
; and there are many examples of apparently
weless patonts containing the germs of fature and
Valoable inventions. There are casesevenin which
the invention stigmatised as useless has proved to
3n essential element in a fature patent, where
new patentee has piratically used it, and
dared to complain that he has been prosecuted
n ment. But there is a still more in-
tlligible reason why no patent can be called
In bringing it into the market workmen
u"‘ employed and materials purchased ; and even
the procoss, instrument, or machine thus
offored to the public has no sale and no unsefal
om, the hapless patentee has given

feos to several fanctionaries of the Btate,

ad contribated nobly tothe patent fand. That any
mﬂt i8 frivolous and injurious, in the sense of
. orforing with the fanotions of honest traders,
§ 8imply untrne. If aninvention which has been
%ented at the oost of £175, and produced no-
in return, is & necessary part of an impor-

sitive proof that patents apparently frivolous may
be truly valuable. The first invention is, there-
fore, neither an obstacle to improvements nor a
ground for litigation. It has, on the contrary,
led to a greater invention; and, whether the
second patentee has used it ignorantly or ad-
visedly. he ought to pay for the use of it, instead
n a court of law, as he generally and
does, that the original specifioation
Bat even if the cases of interfering
» more numerous than they are, and
more fertile in litigation, it is the lawgiver, and
not the inventor, that is to blame. If Parlia.
ment, in its wisdom, cannot reconcile the inter-
ests of patentees and honest tradesmen but by
robbing the former, they overlook the fun-
damental law in social economy that no
provement can be made in the arts
and no true reform in our insti-
rithout interfering with a variety of
In proposing to abolish patent rights,
1ts promoters seem to have wholly overlooked
the international interests that are atstake. If
we have no patent law, we deprive every
foreigner of his existing right to a British patent.
Foreign Governments may therefore adopt a
\d refuse to our country-
which they now so freely
ore probable, they may
ivileges to our ingenious
srussus, suu wus ouwain the firstfruits of their
skill. Inventors will follow their inventions, and
in the exodus to foreign oountries—to the United
States, espeocially, with its cheap and judicious
patent laws—we shall lose, more rapidly than
we have yet done, the most ingenious of our
inventors, and the most useful of our oitizens.
A J)olioy like this, so Beeotian in its character,
and so iujurious in 'its results, is as politically
unsafe as it is Rocially unwise and personally un-
just. Rights that have been firmly established
and long enjoyed are not readily abatidoned.
Illiberal and op ive as the patent laws are,
they ave still the Magna Charta of the common-
wealth of inventors, and in an age tending to
dem they will not be surrendered without
a st . Rights hitherto unquestioned, and
not izore sacred, may be exposed to the same
sorutiny, and soocial interests endangered which
all classes have been accustomed to respect and
defend. If these views of patent rights be just,
and if, as movable property, they are as sacred
as copyrighte, there can be no just reason why
they should not be gracted equaily cheap, given
to every applicaat, and enjoyed during at least
the life of the patentee.

INSTITUTION OF CIVIL ENGINEERS.

ATt the meeting on Tuesday evening, Dec. 5th,
Mr. John Fowler, Vice-President, in the
chair, the first ballot for the session 1865-6
was taken, when fifteen members and twenty-
five associates were duly elected, including as
members, Mr. James Danford Baldry, Westmin-
ster ; Mr. William Cole Bayly, Bombay, Baroda,
and Centrsl India Railwsy; Mr, James Augustus
Caley, assistant civil engineer in the western
provinoce of Ceylon; Mr. James Cross, St.
Helen's; Mr. Frederick East, Madras Irrigation
and Canal Company; Mr. Thomas Hardinge
Going, Madras Railway ; Mr. Hugh Leonard,
superintending engineer in the Department of
Public Works of Bengal ; Mr. Edward Orpen Mo-
riarty, engineer-in-ohief for harbours and rivers,
Bydney, N.8.W.; Mr. Parke Neville, engineer to
the corporation of Dublin ; Mr. Wm. Henry Price,
superintending engineer of Kurrachee harbour
works ; Mr. Cubitt Sparkhall Rundle, Calcutta ;
Mr. Berohard Schmidt, resident engineer of the
Berlin-Gorlitzer Railway; Mr. Charles Tarrant,
county surveyor of Waterford; Mr. Cromwell
Fleetwood Varley, chief engineer to the Eleotric
and International Telegraph Company ; and Mr.
Edward Wilson, Worcester : and as associates Mr.
Joseph Brierley, Blackburn; Mr. Thomas Buck-
ham, Wandsworth ; Mr. S8eymour Clarke, general
manager of tho Great Northern Railway; Mr,
William Clarke, late of New Zealand ; Mr. John
Dickson Derry, assistant engineer in the Depart-
ment of Public Works of Bengal; Mr. John
Daubning, Middlesbro’-on-Tees; Mr. Cornelins
Willes Eborall, general manager of the Soath
Eastern Railway; Mr. James Grierson, general
manager of the Great Western Railway; Mr.
Riobard Harris Hill, London; Mr. George
William Horn, of the London and Soath-Western
Railway ; Masjor Julian 8t. dohn Hovenden, R.E.,

deputy consulting-engineer to the Government of

India in the railway department; Mr. Francis
King, Bombay; Mr. Conyers Kirby, Newport
(Mon.); Mr. William Lang, London; Colonel
William Montaga Soott M‘Murdo, C.B.; Mr.
Robert Messer, late of Oporto; Mr. Robert
Moseley, manager of the Great Eastern Railway;
Mr. Wiliam Newmarch, F.R.S.,, London; Mr.
Jeremiah Ryan, Bombay ; Mr. Archibald Scott,
traffic manager of the London and South-Western
Railway; Mr, Bdward Rush Tarner, Ipswich;
¥r. Howard Unwin, Carmarthen ; Mr. Leveson
Francis Vernon.Harcourt, M.A., Westminster ;
Mr. George Ambrose Wallis, Eastbourne; and
Mr. Goorge Wooloott, F.R.Q.8., secretary to the
Central Argentine Railway Company.

TUBULAR BOILERS.

Maz. James C. Axos, of the Grove, Southwark,
and Mr. William Anderson, of Erith, have
patented some improvements in tubular boilers,
the chief object of their invention being the con-
struction of a compact, economical, and efficienc
steam boiler for general purposes. The main
feature of novelty is the combination of a hori-
zontal oylindrical case containing within it a
cylinder forming a fire chamber, ashpit, and
flue, with a second cylindrical case fitted with
tubular flues like the boiler of an ordinary port-
able engine, the water spaces in the two
divisions of the boiler being connected by necks
or tubes, which unite the two cases, and form
passages through which the water can circulate
freely. In some instances the internal or fire
chamber cylinder is made of the same length,
and in others shorter than the enclosing or outer
case. When the length is contracted the space
thus gained beyond the fire chamber cylinder is
employed as boiler space, and therein short
lengths of fire tubes are inserted which conduct
the flame and heated gases through this extended
portion of the boiler. The flame and gases then
pass upwards and return through the tubes in
the second case, and after circulating around
the annular water space in the lower cylindrical
case, pass thence through an uptake to the
chimney. The improved boiler may be set in
brickwork, or it may be constructed as a self-
oontained boiler.

Intheaccompanying engraving, fig. 1 is a lon-
gitudinal vertical section of a boiler constructed
according to thisinvention, and set in brickwork ;
and fig. 2 is a partial sectional elevation of the
same, the section being taken in the direction of
the lime 1, 2 of fig. 1. A A is a cylindrical case
oconstituting the lower division of the boiler. This
case is made of boiler-plate iron, and contains
within it a cylinder B, similarly constructed, and
set eccentrically therein. In this cylinder B a
fireplace is made, and access is gained thereto
by a firedoor in the front end of the eylinder.
The other end is open and leads into a flue C
formed in the brickwork. Above the cylinder A,
and connected thereto by short tubes or necks
@ a, .is a oylinder D, which forms the upper di.
vision of the boiler. Both this cylinder and the
cylinder A are set in brickwork, as shown at
fig. 2, by means of which the divisions of the
boiler are properly supported and the external
flues are formed. The cylinder D is provided
with tubular flues E, tho endsof the cylinder
forming the tube plates. It is also fitted with a
steam dome and safety valve. The course of the
flame and heated gases is indicated by arrows.
When the heated gases pass the bridge and leave
the fire chamber cylinder they enter a flue C,
and passing upwards proceed to the front through
the tubes E. The gases then enter the smoke
box F and pass between the two cylinders A and
D. Here they meet a wall of brickwork G, and °
the current is deflected downwards and caused
to traverse along one side of the cylinder A until
it ‘reaches the end of a divisional wall H, when
it takes a reverse course, and passes along the
other side of the cylinder A, and thence to the
chimney by the flue I.

Fig. 3 shows in longitudinal section, and fig. 4
in vertical section, taken in the line 3, 4, of fig. 3,
a self-contained boiler constructed on the prin-
ciple of arrangement above described. In this
instance, the coupling flue C and smoke.box F
form a portion of the metallic structure; fire-
brick lining being provided at those portions of
the case where the heat is greatest. Within the
lower division of the boiler are short fire tubes
K, which divide up the water space formed by
the contraction in length of the cylinder B.
The course of tho flame and heated gases is some-
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what different in this boiler from that of the
first. described arrangement, for tho gases, when
they have arrived at the smoke-box F, pass under
and around the cylinder D, and through open-
ings in the rear end of the parting plates b b,
which split the gases into two currents. These
currents then circulate around the cylinder A,
returning to the front of the boiler, and they
then pass off by the chimney L. One advantage
consequent on this novel combination of parts in
whatever way the main divisions of the boiler
may be relatively disposed is that as the boiler is
not fired at the lowest point, or where tho sedi-
ment is deposited, the risk of burning out tho
boiler by reason of the non-conducting power of
the sediment will be removed.

In general the inventors propose to place the
tubular division of the boiler above the cylinder
or case containing the fire chamber, as shown in
the figures above referred to, and to connect the
cases together by means of the short vertical
tubes or necks a a, which willadmit of the water
circulating freely around the annular water
spacoe of the lower division, and rising up be-
tween the fire tubes, and giving off its steam o
the steam space in the upper division of the
boiler, whence it will be taken off by a steam
dome, as usual. But in some instances it may

TUBULAR BOILERS.
Ve N 4

be advantageous to invert the position of the
divisions of the boiler, thus baving the cylinder
containing the fire chamber on the top of the
tubular division. This arrangement is sgown at
fig. 5. The products of combustion will in this
arrangement descend and pass through the fire
tubes, and reach by any ordinary arrangement
of flues the chimney. When this plan is adopted
the feed water will be led into the tubular
division of the boiler. The upper case is enlarged
for steam space, and the steam chest and mount.
ings are placed upon the top of it. In some in.
stances it is found advantageous to lay the
cylindrical cases side by side. This arrangement
will serve where head room is limited and ex-
tended lateral space is available. Another
arrangement of the improved boiler is shown at
fig. 6, where two outer ocases with internal
cylinders or fire chambers are connected by
necks or tubes to one fire-tube case. This arrange-
ment may be found convenient for marine pur.
Pposes.

In order to cleanse the tubular flues of these
and other tubular boilers of soot, the following
contrivance is provided for injecting jets of steam
into the tubes. In front of one of the tube plates
(see fig. 1) and within the flue C, is mounted a
hollow disc M, which is capable of being moved

FIc &

to and from the ends of the fire tubes E. That
face of the disc which is nearest the tube is
fitted with a series of nozzles m, corresponding
in number and relative position with the fire
tubes E. The disc M is carried by a pairof
pipes N, which are jointed at their lower ends to
a fixed horizontal pipe connected by a pipe O
with the steam chamber of the boiler. ese
pipes N form a rocking frame, and serve to bring
the nozzles m up to the ends of the tubes when
it is required to clean them. The disc with its
nozzles is moved up to the drawn position of
fig. 1 by means of a forked lever, shown by dots
in the figure. To clean the tubes it is only me-
cessary to advance the hollow disc from its
dotted to its drawn position, and then to turnon
the steam; a jet will then be discharged into all
the tubes simultaneously. This operation msy
be effected while the boiler is in action, the soot
being discharged into the smoke-box, or an
equivalent receptacle, from which it may be
removed at the first opportunity.

There were 23,000 1‘Eerlom weighed on the scales
at the Boston U.S. Mechanios’ Fair. The average
weight of men was 141}lb.; average weight of
women wus 124jlb. The l’u'ge-t man wej
8931b. The largest woman woighed 27441b.
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NEW PISTON VALVE.

Ix an article last week upon the manufacture of
American locomotives, Mr. Thomas 8. Davis, the
superintendent of the Jerrey City Works, was
alluded to as having improved the lathe in
which the driving wheels were turned. We bave
now to call attention to a new piston valve of that
gentleman’s design, which he has applied to
locomotives and many other engines on land and
sea.. Persons at all conversant with marine or
steamboat engines know what an enormous
amount of power is consumed in roversing
some of them, particularly those in which
the ordinary slide valve is used. Some of
the engines of American vessels of war
have valves, which, besides being balanced
by a number of extra traps, have an extra
engine to each cylinder, large enough to drive
8 good-sized vessel, solely for the purpose of re-
versing the engines, and it is a long job, and
requires a number of men to do it, at that. These
engines are necessarily very expensive, and the
cost of maintaining them in a rerviceable condi-
tion is very great; where a pair of such engines
are used in one vessel, the liability to accident is
soimminent as to make the movements necessary
to be gone through with, in an action at sea or
on entering a port, anything but agreeable. By
using the valves and case, shown in the accom-
panying engraving, the inventor will guarantee
t0 20 improve any engine of this kind that one
man can work the vessel into any position neces.
sary without the help of tugs, and with no more
risk than is usual to easily-managed boats; the
engines shall be entirely underthe oontrol of the
engiaeer, and can be handled easily, and reversed
instantly, without the loss of time necessary to
shut off or throttle the steam. The great deside-
ratum of a reduction in the quaatity of coal con-
sumed is slso accomplished. There is said to be
no instance on record, where these valves have
been applied to old engines, that the consump-
tion of coal has not been greatly reduced. The
inventor hasnever been able to get an engine to
alter for the saving in coal for one year, the
owners for some reason preferring in all caseqto

NEW PISTON VALVE.
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ggy a oertain specified sum of money for the work
one. .

Fig. 1 in the engraving is a section of a 12.
inch locomotive cylinder, showing the steam.
chest ports, exhaust pipes, and method of apply-
ing the valves. In this case the oylinder and
valve chest are one and the same casting. The
cylinders of marine engines are made in a similar
manner, much simplifying and lessening the
first cost of the engine. The cost of fitting up
these cylinders is very slight, the boring bar
does the whole of it—simply boring ont the short
bearings for the valves and equaring up the sides
of the ports, all easily and quickly done. The
steam enters the outer chest, from the boiler,
and almost entirely surrounds the case in which
the valve moves, thus ensuring an equal expan-.
sion of all parts and preventing the sticking of
the valves; the full pressure of the steam is
exerted upon the outside ends of both valves, and
it is exhausted between them—consequently
balancing them. This arrangement makes the
only truly balanced valve now made; a child
can move them withont difficulty when they are
properly adjusted and cared for. Asthey are
incompressible by the steam, relief valves are
inserted to relieve the exoessive back pressure
when reversing suddenly. This is absolutely
neceesary on a locomotive cylinder, but is not so
necessary on any other kiud of engine. Fig.
2 is & section of the same oylinder through the
centre of the exhaust pipe, and shows the
arrangement of the ports, valve case, and relief
valves. The pressura of the steam in the exte-
rior of the case keeps the latter closed. They
are placed over each port, and have a small
spring over them to ensure their closing. When
the back pressure in the oylinder becomes
greater than the pressare in the chest, the valves
open, and the steam or water, or both, ure dis-
charged into the steam chest. The water folls
to the bottom and is discharged by cocks in-
serted for that purpose. Fig.3 represents a par-
tial section and top view of the valve case, as
made and applied to the valve face of the ordi-
nary slide-valve oylinders. This one was made
for a locomotive, but those for marine engines

are made in the same manner, except that they
have no relief valves. In some ocases, where the
valves removed have approximated in size to
barn doors, two or more valves have been used,
placed side by side and worked by one valve
stem. The inventor has found this manner of
uring them better than to make the valves very
large in diameter ; they take less room and give
all the area requisite. Fig. 4 is a section through
the centre of the port of the same valve case.
Figs. b and 6 represent the valves, showing the
manner of placing the rings together, one inside
of the other; they are all cut in one place, and
8o put together as to break joints, with dowel
pins to prevent their getting out of place. The
cheeks or followers are held together by the
shoulder upon the valve spindle and the nut;
they are fitted to the spindle, and also to the
shonlder or recess in the rings, and are made to
fit the bore of the valve chest a8 nearly as pos-
sible, leaving the extreme periphery as thin as
it will stand. Through one of the followers are
sorewed set screws of any number desired—
three are generally used. In very small valves
the set screws are left out entirely, and the cone
is forced into the rings by placinga thin piece
of metal or other material between the cone and
the follower, and screwing the nut up until the
follower comes to a bearing upon the recess and
edge of the rings; this answers all practical pur-
poses, and is also cheaper. The oonical plog is
solid, and is fitted to the valve spindle and also
into a ring which is made conical upon iis inside
periphery; outside of this ring are placed two
rings, aliie but reversed ; they are recessed on
their outside edges to give a bearing for the
followers ; the outside ring is made a little wider
than the port, otherwise it might spring out and
catoch when passing it; its edges are slightly
bevelled, being a little wider npon its interior
periphery to allow the two-joint breaking rings
to grasp and retainit. The action of the arrange-
ment is this:—By screwing up the set sorews
or nut, the solid conical plug is driven into its
surrounding oonical ring, which, being cut, is
expanded, and through it the surronnding rings
are also expanded ; at the same time the distances
from the centre of the valve to any point or
points of its exterior periphery are all equal, or
the outside of the valve is true to the centre,
and the valve has all the advantages of a solid
block, without the disadvantage of being obliged
to insert new valves when they. begin to leak.
These valves have been in successful use for the
last four years, and they are stated to have ac-
complished their object thoroughly.

TURNSCREW FOR BARREL CENTRES OF
GENEVA WATCHES.®

By JouN M‘Kay, EDINBURGH,

It has often oocurred to me

while engaged at work, that

the tools requisite for watch

jobbing are nqt 80 numerous

as to meet all wants; occa-

sionally some little thing

has to be done, and there

is no tool to aunswer the

purpose; very possibly the

requisite tool is in existence,

bat to us unknown. I could

point to several matters

connected with watch job-

bing, where this want is

much felt; as, for instance,

in the case of unsorewing a

Geneva barrel centre—the

usual method of doing which

as far as I have seen or

heard) is by using a stout

pair of tweezers having their

points filed down, or if the

centre be very tight (as is

often the oase), by taking

bold of it with a pair of

liers or outting wuippers.

he latter method even tho

most unrefleoting workman

will allow is very dangerous,

inasmuch as it has a tend-

enoy to raise a barb on the

edge of the centre which,

if not rcmoved, will very likely be the
moans of causing the watch to stop, in con-
sequence of the barb biting into the barrel
cover. To obviate these difficulties, I have con.
structed a little tool which I find very useful, of

* Communioated to the * Horological Journal.’’
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which the accompanying engraving is full size.
A {8 the handle, of ivory or wood ; B the ferrule,
balf the length of which is upon the handle ; C is
the stock, the tong being fixed with shellac in the
remaining space of the ferrule ; D is the adjust-
ing sorew, on which and the steady pin E
traverses the movable {im F; the adjusting
sorew revolves in the stock, and is kept in place
with a shoulder on the inside, and with & oollet
and pin G on the outside; on the other end of
the sorew is & brass milled head; the points
H H oan by means of the sorew be set to enter
the holes of any'size of centre. I have had this
tool in constant use for three years, and the
points, slthongh very small, have not broken,
although it has unsorewed centres so very tight
that it required all the pressure that could be
applied to the handle to move them.

S
THE ‘““ALGONQUIN” AND “WINOOSKIL."

Havine followed this extraordinary steam engine
trial through its various phases, we now a pend
the report of the naval engineers entrusted with
the experiment. It will be seen that the full-
power trial has not yet been made, but the
results of the trial for economy of fuel afford
some dsta of American marine engineering.
The object of the trial was to determine the
oconomy of foel with which the power was
respectively developed in the two cases. The

inl was conduoted in exaoct conformity with
the instructions of the board of civilian experts.
The puddlewheels were exaotly alike, and the
paddles had the same dimensions and immer-
sion. The vessels were placed on opposite sides
of the same pier, with a view to equalise the
influence of the tide; but it was discovered in the
oourse of the preceding trials that, owing to an
opening through the pier at its head, the tide
acted more unfavonnbl{ for the maochinery of
the *‘Winooski” than for that of the * Algon.
quin.” The opening was not suspected when
the was originally chosen. The coal was
weighed on the picr for both veesels, taken from
the same pile, and weighed on the same scales.
An agent of the contractor for the * Algonquin’s ”
machinery was present, and noted the weigh-
ing. Anindicator diagram was taken every half
hour, from each end of the oylinder of each
vessel; and the mean result from them will be
found in the aocompanying table, which also
ocontaing all the other data necessary to be
known. :

The * Winooski's ” machinery made the ninety-
six-houre’ run, working in the most perfect man.
ner, snd steadily improving, giving a better
result for the last twelve hours than for the first.
The performance of the maochinery, in eve
particular, leaves nothing to be desired for
efficiency in a marine paddlewheel steamer. Its
durability and reliability counld be depended upon
for any length of cruising. The machinery of
the ¢‘ Algonquin” was evidently wanting in these

; and in proper adaptation for marine
purposes, in style, finish, and couvenience for
manipulation, it was also far behind its competi.
tor. Instead of performing through the stipu-
lated ninety-six hours of the trial, it was stopped
by Mr. Dickerson, its designer, and the agent of
the oontraotor, after mixty-nine hours and eight
minutes, and it will require about six weeks
from date of stopping to repair and readjust it
sufficiently to commence the full-power trial,
which is still to be made. At the time the
 Algonquin’s” engine was stopped, it was fall-
ing rapidly behind the ‘‘ Winooski’s,” the dif-
ference in the performance being nearly one
revolution of the wheels per minute. The stop-
pege, in our opinion, was caused by this fuct,
and was wholly unauthorised, unwarranted, aud
unjustifiable, and was done in open defiance of
our prohibition. With regard to the economical
results, they are as follows, acoording to the two
methuds of dotermining them: By the first
method, taking the cubes of the number of revolu.
tions made per minate by the paddlewheels for
the measure of the power, wo find the power
with the ‘“Algonquin’s” machinery to ocost
about two and one-tenth per cent. more in
foel than the power with the ‘“ Winooski'a”
machinery. By the second method, taking the
indioator results for the measurc of the power,
we find the power with the *‘Algonquin's”
machinery to cost about ten and six-tenths per
cent. more in fuel than the power with the
‘‘ Winooeki's” machinery. By both methods,
sthe ¢oonomy of fuel is in favour of the

* Winooski’s”” machinery, and the difference in
*he resuits given by the two methods is probably

due to the difference in the effects of the tide on
the paddlewheels of the two vessels. As the
anthracite used in this trial did not give the
same per centum of refase for both vessels, on
account of the difference of time of the experi-
ment, we have taken the cosl consumed per

hour, less the refuse, as the true weight of fuel
consumed.

With regard to the rapidity with which steam
could be raised in the boilers of the two vessels,
from water of the same temperature, and with
equal weights of wood snd ooal, the difference
upon this trial was six minates in favour of the
“ Algonquin’s”’ boilers. The point at which the
steam was out off in the oylinder of the
¢ Winooski"” was ascertained by hooking on the
eccentrioc rod and turning the engine by hand,
noting exactly on the main guides the point at
which the toe of the rockshaftleft the lifter on
the lifting rod. This measurement gave 4ft
10iu. for the upper stroke, and 6ft. for the lower
stroke ; whioh, as the stroke of the piston is 8ft.
9in., gave a mean of 0.619. The out-off of the
¢ Algonquin’s ” engine, not being a positive one,
could not be so measured, but has been com-

puted from the indicator diagrams. The report

is signed by chiefengineers Robert Danby, Edwin

Fithyan, and Mortimer Kellogg, and is addressed

to the Hon. Gideon Welles, Secretary of the Navy.

The following are the data of the competitive
trial of the * Winooski” aud *‘ Algonquin” for
economy of fuel, at the Wharf, New York,
1865 :—

“Wine “ Algon-
ocoshl* quin.

Date of eommencement,Oct. 23rd,p.m. 413 423
Duration of experiment in hours aud

minutes 90 €98
Total ber of Tati 85,084 63,407
Total number of pounds of ooal con-

sumed 162,018 111,344

Total number pounds refuse from the
coal

Total number pounds of ocoal oon-

sumed, 168 refane .....c....cocervennnnnne 121,618 91,844
Per of refase. 20 1781
Aversge steam pressurs in steam pipe

in pounds per square inch, . 19'6L 7163
Average point of cutting off steam...... 0619 0°133
Average vaounm in oondemser, in

inches of y 27'80 20°54
Average 2994 29904
Average revolutions per minute......... 14'9104 15°0450
Average indicated pressure on piston 26-376 81.6
Average indicated horse power ......... 545485  S17°817
Poands of coal consumed per hour...... 158349  1610°87
Pounds of ooal consumed per hour,

less the refuse ......... . 126683 1328'80
Pounds of coal consum e

indicated horse power.........ccccccennren 2908 sus
Pounds of coal, less the refase, con-

sumed per hour, per indicated horse

power 2322 2°588
Temp: on deck 53'6 53'6

” in fire room ........ccceeeeenn 98 108°9
" inengiae room .. 6.8 70°1
” of injection water .. 865 85°
" of discharge wa 85'9 69°3
” of feed water.... 104°3 1614

WROUGHT-IRON ORDNANCE.
Our readers will doubtless remember the
stir oreated in America {a few months since
by the performance of the Ames gun, the
results of the experiments having appeared
in our columns. During the present year
the inventor, Mr. Horatio Ames, of Connec-
tiout, has patented his improved method of gun
construction in England. The making of a gun

or piece of ordnance by means of a series of

iron rings or tubes welded together is not new,
and therefore the nature of this invention con-
sists in an improved method of construoting s
gun or piece of ordnance of wrought iron, the
same oonsisting in arranging the rings thereof,
and combining them together, and with one or
more breechpieces or plates. Tho invention
further consists in the employment, in combina-
tion with such method or process, of & centralis-
ing pin, and in the construction of each gun seo-
tion (composed of rings arranged conoentrioally)
where it is to be welded to another section or
portion, crowning or converx, or projecting. The
invention also consists in combining with the
arrangement of the rings concentrioally in seo-
tions, and the welding of such sections together,
the turning of the rings of each section toa olose
fit with that next adjacent to and concentric with
it preparatory to their being welded together.
For the purpose of conveniently supporting and
manufactaring the piece of ordnance during the
process of constructing it & “ porter bar” may
be employed to advantage. This * porter bar”
is & long shaft or bar of wrounght iron, having a
head or maes of iron at one end sufficiently large
to compose the main portion of the breech of the

gun, the balance of the breech being welded to

30,400 19,500

the head, and being a short oylinder of wrongh|
iron, or composed of a oylinde’r of less diumtu‘
snd one or more wrought-iron rings
ooncentrically around it, and welded 3
and to it. The surfaces to be welded are
first to be made smooth by being either
planed, or otherwise equivalently reduoed. The
welding together of any two sections or parts of
the cannon is to be ted through the agency
of & powerful hammer, driven by steam or some
other suitable motor, a Nasmyth steam hammer
or ram working horizontally being preferable
for effeoting the union where the joints are up.
right, or approximately so. The remainder of
the gun, except the trunnions, is to be compossd
of & series of wronght.iron seotions, eash of
whioh is to be formed of two or any other mit.
able number of rings or annuli, arranged oca-
centrioally. The first or lesser ring should bea
little longer than the others, or each of the rings
from the outer to the inner of them may bea
little less in length than that next to and encom.
passed by it. Instead of so making each of the
sections, the end thereof to be welded to that of
another section may be rendered alightly convex
by means of & die or former pressed thereon, or
by any other suitable means, the object of so
making each section being to cause the welding
to first take place at the end of the inner ring of

it, and to cause any cinders or extraneous mat-

ters to be forced laterally out of the joint during
the process of hammering the surfaces into
welding contact. In this way a very olose union
of the seotions can be effected, their connection
at or in the vioinity of the bore of the gun being
thus obtained to great advantage. Further, after
the welding of each section the frout face of it
may be brought to a convex shapeby means of
the concave die or former before mentioned
From the above it will be seen that in the weld.
ing of any two of the sections together they
will first unite at or close to their bore, and the
union will gradually take place from the bore to
the ciroumference of each of the surfaces welded
into conneotion. It should be observed that the
rings of each section should or may be planed or
mﬂ plane on their edges, and shoald or maybe
tarned so as $o correotly or well fit together
when arranged oconoentrically rpro to
being heated for the purpose of being welded
together, and into place in the gun. The bores
of the various sections should be circular, and of
like diameter, in order that the centralisiog pin
may fit each of them when inserted therein. By
tarning and planing the surfaces to be umu:l“ly
welding, any defects in them may be discovered,
and the fitting and union of the parts can be
effected with precision, a matterof very great
importance in making cannon of wrought iron.

Each section after having been made should be
heated to a welding heatin s furnace, care being
taken if possible &lt that end only next to be
welded is raised to such a temperature, such
being in order that each surface to be welded
should be subjected but once to a welding tem-
perature. To accomplish this to the best sdvan-
tage the gam section may be placed with its axis
horizontal or nearly so in the farnace, in order
that the heating powers of the latter may so ope-
rate as to raise the end to be welded to & weldiog
temperature, leaving she other end at a lower
degree of heat. The portion of the gun welded
to the r bar” and to be welded to the
section should also be heated, or have its surfice
$o be welded raised to a welding temperature.
Next the seotion and the breech part projectiog
from the * porter bar” having been properly
heated, should be brought together snd hsm-
mered into close junction, cranes and tongs or
other proper means being employed in bringing
together and holding the parts in their due rels-
tions during the hammering process. Prepars-
tory to conneoting each two of the sections, the

centralising pin should be inserted in their bores

or central cavities, and suffered to remain there
while the process of forcing snd hammering the
inner rings of the sections together is being
carried on. The ram used in welding or bam-
mering the sections together will strike ou the
head of the pin. This use of the pin not only
serves to pruperly adjust one sectiou to

other, but to bring the several bores or holes
thereof into one straight line. After tbe two
innermost rings of the two sections may hare
been hammered into welding oouteot, the pin
shonld be removed from the sections, and the
completion of the welding of them be effected by
the hammer made to strike sgaiast the eod of
the outer section. . .
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Bosides the welding of tho seotions together as
shove described, a grooved bed or grooved dies,
and an upright moving ram or hammer are to be
used in hammering and compressing the gun in
radial or transverse directions. Thus, by ham.
mering the piece on its external surface, and
while the rings of a section are in & welding
state, the union of the rings may be further
effocted, and the piece be made to approximate
to the final form to be imparted to it by the
Iathe. The number of sections of which a gun
may be composed will depend on the length of
the piece and the width of each section. After
tbe cannon may have been eo far constructed,
the surplus of the *¢porter bar’’ may be cat off
and used in making another gun. Next, the
tarning, boring, rifling, and finishing the gun
are to be done, the trunnions being sorewed into
or otherwise suitably affixed to it. In making
each section or series of rings, the innermost
ring should be so constructed that the laminm
or fibres of the iron may run transversely with
the bore, rather than in parallelism or length-
wise thereof, the same being to prevent fissures
or seams from being arranged longitudially of
and near to the bore of the gun.

————————————

_ COMBINATION RATCHET BRACE.

Tur apparatus represented in the annexed
engraving is simple in constraction and useful in
obaracter, as it comprises in itself an ordinary
drill brace or a ratchet brace. Its usefalness
will be proved by workmen going out to do
repairs, when, instead of having to carry oae of
each sort with them, they will, by means of this
apparatus, carry the two in ome. It is the
petented invention of Mr. R. "H. Taunton
and Mr. E. Davies, of Heneage-street, Bir-
mingham, engineers, and is fally explained
by the emgraving, whioh shows the usefal
methods of its application. It will there
be seen that the combination ratchet brace has
many advantages over the ordinary ratchet and
swing brace ; it can be used as either at the
same time; and as the shank is removable
from the box by means of the set sorew A, and
the top centre B can be moved and fixed in the
top of the box at C, it only requires a straight
handle to make a complete ratchet brace, and by
baving this handle bent it will drill a hole in
any position where a patent ball ratchet would
be required. When lightness, combined with
strength and cheapness, is required, the shanks
are made tubular as well as the loose bandles.
It is allowed to be a great rclief to a man,
when using the brace as a swing, to be able
to vary the motion to that of a ratchet, and by
that means he can continue his work much
longer with less fatigue.
———
THE PROBLEM OF THE GYROSCOPE.®

. BY Jaues CLARKE.
Tux , in its simplest form, consists of a
wheel or disc revolving on an axle, which rests on
aa upright pivot, as represented in the annexed
figure. When the wheel is set in rapid revolution,
and the end of the axle or epindle opposite that on
which tho wheel revolves is placed on the pivot, the
wheel and the end of the axle on which it revolves

remain supported as indicated in the diagram,
and the axlo or spindle will rotate about the pivot

in a direction opposite to that in which the top of
the wheel revolves on the axle.

= An analysis of the forces producing these pheno-
mena is what is required by the problem of the
gyroscope. First, What forces produce the revolu-

tion of the spindle A O about the pivot AP Ifwo
begin with the particle of matter situated at the point
C in the circumference of the wheel, wo wil find
it acted upon by two forces—the centrifugal, which
tends to impel it in the direction of the tangent CD,
and that of gravity, modified by the suspension of
the axle on the pivot A B, the tendency of which is
to cause the particle to describe the arc CH.
The resultant of these forces, by a well-known
mechanical law, gives to the particle at C an impal-
sion in the direction of the line C E, dna%ongl to the
tangent C D and the arc C H®; and the like may
be predicated of every particle of the wheel above
the horizontal diameter T L. The resulting tend-
ency of the forces acting on all these particles, then,
is to change the plane of revolution of the w! eel to
one diagonal to the two planes perpendicular to the

horigon, which reﬁecﬁvely contain the tangent
O D and thearc C H. Now, the wheel can only
assume this new

lane of revolation, or one parallel
toit, by movin gackwnrd in a direction opposite to
that in which the top of the wheel revolves, which
it is free to do by the rotation of the spindle about
the pivot A. If we consider the partlcle at Y (and
the like is true of every particle situated below the
diameter T L), we find it likewise acted upon by the
centrifugal force in the direction of the tangent
Y R, and by gravity (modified as cxlplamed above),
in the direction of the arc Y P, The result is a
tendency to produce motionin the direction of Y Q,
the diagonal between the direction of these forces,
and consequently (Y Q being parallel to CE) to
change the wheel’s plane of revoiution into the same
planeinto which it 18 impelled by the forces acting
on the particles situated above the horizontal dia-
meter.

We have now accounted for the rotation of the
spindle about the pivot A B. Secondly, it remains
to account for the paradox of the wheel’s continuing
supported in the air. 1f we take the particle situated
at T (and the like is true of every particle situated

on the same side of the perpendicular diameter

® It is, perhaps, not strictly correct to speak of a line as
diagonal to a right line and a curve. It would be more
exact to say, that the resulting impulsion given to the
icle at O is in the direction of the diagonal between the

* From the Journal of the Franklio Institute.

gent O D and a tavg ttothearc C Hat (.

C Y), we discover it is acted upon by the centrifogal
foroe, in the direction of the tangent T W, and by the
force communicated by the rotation of the spindle
about the pivot A B, in the direction of the arc T S.
The result is a tendency to impel the particleat T
in a line T V/, diagonal to the tangent and the arc,
and the wheel intoa plane of revolution diagonal to
the horizontal plane which containsthe arc T 8,and
the plane perpendicular to the horizon and to the
axle A O, which contains the tangent T W.* But
the wheel can only assume this new plane of revolu-
tion, or ona parallel to it, by the elevation of the
extremity O of the spindle on which it revolves. In
like manner, the particle situated at L (and the like
is true of all particles on the same side of C Y) is
acted upon by forces tending severally to impel it
in the direction of the tangent LN, and of the arc
LK. Theevident result is a tendency to impel it
in the direction L M, and to produce the samo
change in the plane of revolution of the wheel that
we have already shown to be the effect of the forces
acting on the particleson the otherside of C Y ; and
it is this constant effort to change the plane of re-
volution into one which, or a plane parallel to which,
the wheel can only assume by elevating the ex-
tremity of the axle, which prevents it from falling.t
The whole may be thus summed up. The rotation
of the spindlo on the pivot is the resultant of tho
action of gravity and the centrifugal force generated
by the revolution of the wheal on the aﬁe ; while
the wheel is prevented from falling by the combined
action of the same centrifugal force and the rotation
of the axle on the pivot. Corollary 1. If the ex-
tremity of the spindle opposite the wheel be pro-
longed beyond the pivot in the direction A X, and
a weight be placed at X somewhat more than sufti-
cient to balanca the wheel, the spindle, instead of
rotating about the pivot in a direction opposite to
that in which the top of the wheel revolves, will
rotate in the same irection. Corollary 2. If tho
weight exactly balauce the wheel, the spindle will
cease to rotate about the 'givot. Corollary 3. Ifthe
weight be removed, and the rotation of the spindle
be stopped by the 1interposition of any obstacle or
opposing force, the wheel will fall. Corollary 4. If
the weight be suffered to remain, and be more than
suflicient to balance the wheel, and the rotation of
the spindle be stopped, the wheel will tilt upward.
Another fact remains to be considered, viz., the re-
gistance offered by & body in motion to any force
tending to divert or deflect it from the direction in
which it is moving. Suppose a body placed at A
te be impelled in the direction A B by a force

8 — aa &
---------------- P
0 ———F
suflicient to carry it to B in a given time. Now, if

the same body be simultaneously acted upon by
another force in the direction A D, sofficient to
carry it to D in the same time, by s familiar law
already alluded to, the body will move in the
diagonal A C, and will reach Cin the same time in
which the forces acting singly would carry it to B
orD. The point to which attention is invited is
this, that while the second force, if acting alone,
would impel the body in the direction A D, when
the same force acts in the same direction on the
body simultaneously impelled toward B, with a
force proportioaed to that acting in the direction of
D, as A Bto A D, the path A C described by the
body more nearly coincides with the direction of
the stronger force ; and if we increase that force, 80
that it shall bear to the other the ratio of A K to
AD,AF thepath of the body will be still more
neariy coincident with A E. Whence it follows that
a moving body resists diversion from the direction
in which it is moving, and this resistance is in the
compound ratio of its quantity of matter and
velocity.

If we apply this principle toa wheel or other body
revolving on an axis, and, leaving out of view the
thickness of the revolving body, consider that the
centrifugal force tends to impel every arlicle in
the direction of the tangent to the periphery of the
circle in which it revolves, and that all these tan-
gents lie in_the same plane (perpendicular to the
axis of revolution), we can readily perceive that the
revolving body will resist any change of its plane of
revolution, or (which is the same thing) of the
direction of its axis, with a power proportioned to
the momentum generated by its revolution. If we
take the thickness of the wheel into account, we
find the particles revolving in a series of parallel

* The spindle is here assumed to be placed on the pivot
at right angles with it, which is not necessarily the case ; and
the angle at which it is placed may subsequently vary,
accordingly as the elevating tendency is greater or less than
the force of gravity.

t If the spindle” be placed on the pivot so as to form
either an acute or obtuse angla with it, it is evident that
the centrifugal force generated by the rotation of the spindle
about the pivot, will tend to bring the spindle at right
angles with the pivot; in the former case, acting in aid of

tho elevating force, in the latter, in opposition to it.
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planes, with a like tendency to resist chango. Itis;
this principle which gives to rifled fire-arms their’
ohier advantage in point of accuracy. If we regard
the projectile discharged from a piece of this de-‘
scription as moving ina right line (which is virtnally|
trae of short distances), its plane of revolution is at’
right angles to its line of progression; in other
words, the axis of revolution coincides with the line :
of projection. It isevident that the tendency of
revolving bodies to preserve the identity or par.
allelism of their planes of revolation, and conse- |
quently to maintain the direction of their axes,
strongly operates to continue the ball in the line of
the original impulsion. Ifwe apply this law to the
gyroscope, it will readily be observed in what
manner it co-operates in preventing the wheel from
falling. For, one end of the spindle being sustained
by the nprigh pivot, the wheel can only fall by
describing the arc of a circle, the centre of which is
the point of the pivot and the radius, the spindle.
Bat to fall in this manner, requires a constant
change of the wheel's plane of revolation, the
tendency to reeist which has already been explained.

Eorrespondence.

LIGHT DRAUGHT ROLLER SHIP.

TO THE EDITOR OF THE ‘* MECHANICS' {AGAZINE.”

81r,—Mr. Barber is possibly not very far from
the truth when he says that I may know more about
ordinary ships than he does, and I may add that if
he knew more about ordinary ships he would not
have proposed a light-draught roller ship at all. I
contend that my assumptions in my letter of
November 11th aro not incorrect, and that I do
understand the ship that he sttempted to describe.
In instancing the ‘ Mosquito,” I did so for the pur-
pose of snowing that a small exposure to tho air is
a necessity for a ship that is‘required to go in any
direction, and 1 referred only to the hull, which is
constructed for that very purpose. The means of
propulsion, whether sail or steam, are not so widely
at variance as Mr. Barber supposes, for a weatherly
boat must have only sufficient freeboard to make
her seaworthy. Mr. Barber treats very lightly the
fact that a vessel is immersed in two flnida—water
and air, It is the inevitable large exposure to the
air which prevents lis project from having the
slightest chance of success. If Mr. Barber is fond
of making calculations, the following will enlighten
him. We lately had a gale which gave a pressure
of 271b. to the square foot. Taking the resistance
on a globular surface at two-thirds—say 18lb. to the

square foot of exposed surface—what horses power B

would be required to enable his vessel merely to
hold its own, that is, to remain stationary in the
teeth of the gale ? Again, what horses power would
drive his vessel at twenty miles an hour head to
wind in the samo gale, as the pressure per foot
would then be increased to about 331b. ? Supposing
his vessel to have been on a coasting voyage in that
gele, all the mysterions compressed air power and
revolving globes that could be brought to bear
would not_have prevented it from going dead to
leeward, My acquaintance with the contents of
the Patent Offico 1s rather extensive, and I think
your readers will agree with me that 90 per cent. of
the supposed ‘‘improvements” there registered
were conceived in ignorance of the several subjects
attempted to be improved, and that the very first
step to improvement is an intimate knowledge of
what has already been done.

I am, Bir, yours,

1, Clifford’s Inn, December 2,

Bleetings for the Theek.

®ox.—Royal Geographical Society.—Paperst> be read—1
** On Ankova, the Central Province of Madagas-
ear, and on the Royal and Sacred Cities,”” by
Rev. W. Ellis. 2."**A Boat Journey along the
Coast Likes of East Madagascar,”’ by Capt. W.
Rooke, 8.30, 4
Architectural Association.—** Plumbor, Paiater,
and Glazier,”” by Mr..J. 8. Edmeston.
Tozs.—Institution of Oivil Engineers.—* Experiments on
the Strength of Cement, chiefly in reference to
the Portland Cement used in the Southern Main
Drajnage Works,”” by Mr. J. Grant, 8.
—————————
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We have to announce the sudden death, on
Monday afternoon last, of Captain Fowke, R.E,, at
his official resi , South K 'ngton.lDeath was
occasioned by the bursting of a blood.vessel. but
Captain Fowke had been in declining health for
some months. The deceased officer will be best
remembered as the architect of the building for the
Exhibition of 1862. He was also the architect of
the South Kensington Museum, the Industrial

Museum of Scotland, and the National Gallery of
Dublin,

A great denl has been said lately about a tele-
graphic cable to connect all the islands in the Medi-
terranean with Greece, and it is thoaght, consider-
ing the large trade at Patras and other places, it
would be a paying ‘project, but no one seems to

‘| have money to spare at present for it.

At an _industrial exhibition recently held at
Vienne (Isere) a variety of artificial {egu, con-
structed on an entirely new principle, were exposed
toview. Thejorymen whose duty it wasto decide
on the comparative merits of the instraments were
much perplexed. At last thay bethought them of
assembling half-n-dozen Crimean and Mexican
amputes and starting them over a half-mile course,
equipped with the rivallegs. The prizs is stated to
have been won by an invalide, both of whose legs
had been taken off at the knee, but who neverthe.
less, went over the distance in nine minutes,

At the general monthly meeting of the Royal
Tnstitution of Great Britain, helg on Monday,
December 4, Sir Henry Holland, Bart., M.D.,
D.C.L., F.R.S., President, in the chair, the Hon.
Robert Bourke, thoe Viacount Cranbourne M.P,
the Rev. John Henry Ellis, M.A., John Heugh,
Esq., Sir Edward Hilditch, M.D., and Stavely
King, M.D., were elected members of the Royal
Institation,

During 1864 gold was obtained from five mines in
were croshed and treated by the amalgamatin TO-
cesses. From this the adventurgu obtga&ed
2,8870z. of gold, the value of whioh was £9,991.

3y an improvement in the process of amalgama.
tion, the discovery of Mr. William Craokes, F.R.S.,
the well-known discoverer of the new metal thal.
lium, it is expected that the production of British
gold will be considerably increased duriog the cur-
rent year.

Wo understand that by order of the Em eror the
use of the gun cotton by the Austrian arti?l‘;ry and
corps of engineers is prohibited. A fow years ago
for§y batteries of eight guns were made, all of
which were to be charged with gun cotton instead
of powder, and now they must be recast, Thero is
a large stock of gun cotton on hand which if not
soon 8old is to be destroyed.

From Prussia we learn that a milita and naval
ission has decided on Kiel as tbegture Cher-
bourg of that country. Some artillery expetiments
were recently made at which the gunused was a
nominal 72-pounder rifled gun, carrying an elon.
gated shot, weighing about 220ib. English. With
a chargo of 18lb. ( utu;l 41;0 abolt‘:tcﬁ()lb. English) the
af in., thick, as also im-

ber backing, at 500 yards. ’ the tim
In reporting a paper on a new minin theodolite
recently read before the South Wn]eaglnstitutelof
Engincers, two of our contemporaries—whose inti.
mate acquaintance with mining matters ought to
render them authorities on such points—state the
weight of the instrument to be “ not more than 13
tons”! Notmore, for the sake of convenience, we
should hope.

It was stated that the number of railway bills to
be introduced next session would exceed even
the emormous number which Parliament bad to
deal with last year. This has not proved to be the
case, a8 there are ten less than last session. There
are, however, no less than fifty-soven plans of rajl.
way and other schemes affecting the metro olis
which have been deposited with the Metropolitan
Board of Works, most of which are for progress of
an extensivo character, and will require much care-
ful investigation.

The subject of the piracy of trade marks is fast
becoming one of great importance to the manufac.
turers of this country, and the Council of the
Society of Arta proposes to appoint & committee to
inquire into the practical operation of the existing
law, and to consider what improvements can be
introduced to increaso its efficiency ; the committee
will communicute with committecs already formed
with a similar object in the manufacturing dis-

tricts,

Merionethshire; 2,336 tons of agriferous quarts | be 8

—_—

Therais & ramour afloat that the board of di
ors of the Great Western Railway Company h.?::;
in contemplation to reduce the broad gaoge system
to the narrow, throughout their entire line of
country. The estimated expense is stated to be
about three millions sterling.

The inbabitants of the town and county of Not.
tingham have appointed an executive committee to
make arrangements for receiving the British Asso.
ciation in 1866.

In a paper recently read before the Edinburgh
Photographic Society, Mr. John Peat strop ly
advocated the use of dry collodion plates ?or
amateur photography in the field, and drew atten.
tion to the various troubles which attended the
practice of wet plates, from the operator haing s
many articles to carry about from place to place—
such as baths, bottles, tent, &c.—as com, with
the light equipment necessary for dry-plate work,
and the consequent great saving of time and troubls
tothose wh;ﬁike himself, went occasionally to the
country for a day's pleasure, and to pick up s fow
pictures when they were to be met with., For occa.
sional use dry plates are certainly a conveni
but without doubt the best pictures are prodm
by wet plates.

A simple but very useful means has been devised
at Kew for mapping the spectrum lines 8o asto
show correctly their relative distances and positions.
The paper to which the lines are to be transferred
is wrapped upon a cylinder, the circle of which is
graduated and fitted with a vernier and micrometer
screw, by meaus of which it may be turned throngh
any required angle from the starting place, whero
a ruler edge enables the operator to trace the line
upon the paper without any difficulty. The angular
distances between the lines of the spectrum are far.
nished by the graduated circle of the instrument
and a micrometer attached to the eye-piece.

The consumption of steel for pen-making isenor.
mous; twenty-four years ago it amounted to 1%
tons anvually, and was equivalent to aboat
200,000,000 of pens.  This quantity is now greatly
increased in consequence of the penny postage and
the improvements in steel-pen manufactare. Some
idea of it may be gathered from the fact that pens
may now be bought by the trade at 4d. per gross,
the box included, and that there are houses which
produce 20,000, 30,000, and even 50,000 pens daily
thronghout the year, The best material is stidto

wedish iron, which is converted for the
both on the old plan in a farnece or by the
Bessomer process, and subsequently hardened by
t;lltiug,' casting into ingots, and rolling it into thin
sheets.

Official accounts from Russia state that the steam
navy of that country was com a4 the beginning
of the present year of six ships of the line, eight
frigates, two iron-coated frigates, twenty-two cor
vettes, one clipper, three iron-coated
eleven iron-oonted gunboats, eighty
mounted with cannon, four yaahte, twentrlm
liots,seventy transports,and four lighters for I
troops, being two vessels less than the previous
year. The Russian steam navy represents a force
of 37,244 horses. It is armed with 2,095 cannon.
The Russian navyis fuorther composed of the fol-
lowing sailing ships :—One corvette, six schooners,
three tenders, eleven tramsports, nine yachts, two
gun brigs, and eleven barques, carrying seventy-fire
guns. To these must be added fourteen iron-plated
floating batteries, carrying twenty-eight guns, The
ships in the floating docks and those attached to
the various seaports are not comp in
returns. The Russian navy has been
during the present year by forty vessels and batte-
ries of various sizes, all iron-plated.

On the 28th of October, 1808, thers was sabmitted
to the Emp-ror N :po‘eon Ly General Clarke,
Minister of War, the quixotic plan of s persoa
named L’Homonti, designated as “‘ex-chief of the
battalion of aéronauts,” for making a descent on
England by means of 100 balloons of 100 metres
diameter each, the car of which could contain 1,000
men with provisions for ten days, twn pieces of can-
non with their ammunition chests, 25 horses, 20d
fuel for the balloons. The Emperor wrote s few
words in the margin, ordering the plan t'obeg‘onl
to M. Monge, the celebrated mathematicisn, * to
see it it were worth while to make so grest an ezpe
riment.” -

Chili furnishes onr chief supply of copper; t
out of 66,916 tons of ore imported last yesr, 20,664
were imported from Chili, while of copper regolus,
the quantity from Chili was 22,659 tons, the sapply
from all other sources being only 83,729 toos.
pure copper, wrought and nnwrought, Chili
sent us 304,380 owt., out of an aggregate of 408,780,

If it were possible to reparate the globe st its
oontre, in the same way as an orange or cheeseis
frequently divided, and to stand at the base of ibe
division, the chasm would represent a heught 1,456
times higher than the Himalayas, or if Gres
Britain were reared on end from the Solent to
Wroth, it would rcach but about one-twelfth of the
distance.

buqnu'
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of the season hea PRen the
very heavy dews we have had t laxatinnes of
are nourished by dews and not by rain. Mr. T.
insworth, of Cleator, draws attention to this as

The great peculiarity

being 8 predisposing cause of the present oattle dis-
esse, Not that it really engenders the malady, but

&aﬁl the animal to take this peculiar type of
iesase. It is very probable that cattle would be

injariously affected by feeding on herbage which
hss not been well washed by occasional showers of

rin. Dew has little or no washing effact, and
cannot remove the impurities which are deposited
upon the leaves of plants during long perioda of dry
weather.

The business of iron smelting may be said to be
fairly inaugurated in Colorado, as the Belmont
farnsce is in operation nesr Deuver, and i turning
out two tons of pig iron per day. The ores nsed are

ounced to be the best in the world, and are
excelled in richness only by the Pilot Knob and
Lake Superior ores; but poasess an advantage over
these in the fact that they can be easier and more
ooommietll{ worked. Thesupply of ore is deemed
inexhsustible and is easily obtained.

Dr. Angus Smith, when travelling

i collected some of the icles of dust
which floated in the air and which seemed to shine
with a metallio lustre. On examination Dr, Smith
found that the larger claes were in reality rolled
plstes of iron which seemed to have been heavily

and torn up from the surface. Another
and smaller olass were less brilliant, and when
Jooked at with considerable power showed many
of surface. Probably these were the

perticles which were not torn up but rubbed off.

At the last sitting of the Academy of Sciences
M. Campisi sent in & on » combination of
mercary and bensyle, a o-carburet composed of
seven ogquivalente of carbon and seven of hydrogen.
This new mercurial combination crystallises in
white needles ; it melts at a temperatare exceeding
200 def. Centigrade; it is but slightly soluble in
aloohol at the common temperature, {nt is some-
what more sv in boiling alcohol, and still more in
ether. With this compound other metallic ones
with benzyle may be obtained.

A Dr, Baconio, of Milan, who has been experi-
menting on electricity produced from vegetable
substances, finds that a few alternations of slices of
bestroot and walnut wood will get free electricity
m’:?h to excits convulsions in a frog when con-
veyed to its muscles by means of a conductor formed
of scurvy grass.

The fre?nent recurrence of railway accidents, and
the difiiculty of obtaining medical and surgical appli-
ances although doctors may be at hand, point outa
strong necessity for the establishment by every
nilway company, at all small and outlying stations
especially, of a medicine chest, properly fitted with
#sach means amd appliances (medicalan surgical) as
are requisite to meet the exigences of these too fre-
quent accidents.

Our readers may remember that during the last
session of Parliament a bill for a direct railway be-
tween Greenwich and Woolwich was thrown out
in committee, chiefly on tha objection of Professor
Airey, the Astronomer Royal, that the passage of
trains through Greenwich Park would produce a
vibration unfavourable to the operations at the
Royal Observatory. It was at the same time inti-
mated that by a deviation in the proroeed line, this
objection might be obviated, and plans have now
been prepared, which will not be opposed on the
part of the Adminlg. The new line will pass
throagh the grounds of the Royal Naval Asylum,
at such a distance from the Observatory as to
obwiate all inconvenience from vibration, and will
oconnect the present London and Greenwich Rail-
way with the North Kent line near Charlton.
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1301 W. J. Riox. Improvements in mackinery for
obtaining motive power. Dated May 10, 1865

This invention relates to a novel arraogement of me-
chanism whereby motive power can be obtained from tie

pansive force of p { air. In carryiog out the
invention the patentee has a reservoir of suitable capacity
and strength to coutain air uoder considerable pressure.
This reservoir communicates by means of valves opeaing
outwards with the motive power engine, which forms gho
sabject of the invention. The inveation is not desoribed
apart from the drawings. Patent completed.

1302 R. Haprisup and J. Suiruax. Improvements in
metal rids for wmbrellas and parasols. Dated May 10,

1865

This invention oonsists in oconstructing ribs for um-
brelias and p Is of a doubl bul ion.
Patent abandoned.

1303 8. Poxurrxsx: and M, MyCIELSKL. Improvements
in the mode of and appuratus for obtaining and applying
motive power. Dated May 10, 1865

The object of this invention is to obtain increased power
from the pistons of steam engines,whether horizontal or ver-
tical, fixed or movable, marineor otherwise, and at the same
time reduce the dimensions ot the cylinders in which they
work, and by this means economising both steam aund fuel.
The piston rod the patentees make use of is so constructed
as to be capable of ex {on and contraction, This i« eflected
hy oonnecting it with several pieces hinge-jointed toge-
ther—in short, baving the exact form and construction of
the well-known instrument oalled lazytoogs, the cffect
being to obtain a stroke twice or three times the Jength
of the piston, by which means a longer lever can be em-
ployed. The lever is attached in the usual manner to the
driving wheel, and the other free end is connected with
the jointed piston rod above mentioned, so that, when the
pistoos rods are fully extended at the full stroke, on
making the retarn they gradually contract. Patent com-
pleted.

1804 J. GoopwiN. Improvements in oasting tron girlers
and in apparatus therefor. Doted May 11, 1865

This invention consists in casting iron girde s with their
broad flanges dowawards, in order to obtain incireased
strength and solidity. Patent completed.

v fon is plete, he cuts such sheets into breadths
adapted to the size of howe or other tubing desired to be
obtained, and he applies to the surface of such breadth to
which the cement was previously spplied a corresponding
width of stroug woven or other fabric or material, the sur-
face of which (so applied to the surface of india-rubber,
gutta-percha, or compound thereof) has previously received
a ocoating of the cement referred to. He then presses
together the two surfaces hy méans of rollers or otberwise,
by which the complete union thereof will be effected. Hose
or other tubing is then formed by sewing orriveting, or
otherwise oementing together, the edges of such straps or
breadths. The ocement above referred to is obtained by
mixing shellac with india-rubber, gutte-perehs, or a com-
pound thereof, dissolved by hine or other suitabl
solvent, Patent completed.

1310 J. Beuxxrr. Improvements in the manufacture of
tron and steel. Dated May 11, 1885

This § i 1 more especially to the of
iron andsteel, and ists simply in projecting, propelling,
driving, blowing, or otherwise dispersing highly fluid
iron, splashing it into globules, drops, graius, film or
soray, posing as much surf: as possible into and
through the atmospherio air at as great a speed as possible,
such air heing heated or cold, in motion or nos in motion,
as may be found most desirable, such globules, drops,
grains, Alm, or spray to be collected together whilst they
are yet in a fluid state, attainable by the use of suitable
apparatus, or by letting such globales, drops, grains, film,
or spray, fall into a :uitahle space to be ocollested when
they have become solid, aud then reacted upon or used for
zl;:c purpose for which they are suitable. Patent aban-

ofini

1311 G. Mouxrrorp aud E. WonsoLt. Improved appa-
vatus for cutting, turning, and smoothing metal pipos and
::; ;wjma of bolts, rods, er spindles. Dated May 11,

This i
stock, or to an app g y &
cutter or cutters, or other suitable tools, which are capable
of being advanced by screws (as is well known) for the
purpose of ing iato, thing, or | liudrical
surfaces of metal, such as pipes, bolta, shafts, or splndles.
When the cutters are fixed in the stock, or in any other
equivalent instrament which will embrace the pipe, bolt,
orspindle to be oporated upon, the stook is moved round
by the handles, and will cause the cutters to cut into the
metal. Outters can also he applied for chasing screw
threads at once on the cylindrical surfaces. The dies may
be traversed in oonnection with the cutters, which can he
applied or secured to the stock in various ways, suoh' as by

o8

st |n:d'r“ to an ordinary screw
o > h

meaus of screws, wedges, or i Patent comp

1312 D. Erris and M. Hicuas. Improvements in &ppa-
ratus loyed in ing brocaded and tal fabrics.
D ated May 11,1865

ocertain oonstructions and ar-

This invention consists in
te of tas used for introducing the

1308 J. H. Jomwaox. A combdined safety valve regulator,
presaure gauge, waler indicator, alarm, and ** blow of*’
for steam generators. (A communication.) Dated May
11, 1886

This invention cannot be described apart from the draw-
iogs. Patent completed.

1308 W. Tisou. Improvements in seouring the raila of
the permanent way of railways. Dated May 11, 1865

This invention consists essentially in the application
and use for that purpose of a *‘gib and cotter,’’ or of re-
versed wedges set up or tigh d one against the other and
against the side of the rail by a nut and screw bolt, or by
a bolt tapped into alag on the gib, or into une o! the

14 ¢ app

weft in the fabrics above mentioned. For these purposes a
swivel shattle used in the swivel shattle brocading is ar-
ranged to receive in oue part a bobbin, barrel, cylinder,
ooiler, or similar instrumens, on to which, as heretofore,
the weft to be introduced into the woven fabric ie wound,
aod in another part of the shuttle another bobbin barrel,
cylinder, or similar instrument is jatroduced, on to which
the weft passes, and the drag on the weft is thereby regu-
lated. Patent completed.

1313 A. Panxes. Improvementsin the manufacturs of
parkesine or compounds of pyroxylins, and alvo solutions of
pyrozyl ine bfww‘n’uc collodion. Dated May 11, 1866

reversed wedges. Thegib and votter, or the revarsed ges,
are situate between the jaw of the chair and the side of the
rail, and scrve the purpose of the present wooden wedges.
These gibs and ootters, or reversod wedges, are, by pre-
ference, ma:e of cast or wrought iron, oc other suitabie
metal, bas, if desired, they may be made of wood, in some
cases ; the screw bolts, of course, in all cases being composed
of metal. Patent abandoned.

1307 W. JamirsoN. [mprovements in power looms for
weaving, Dated May 11, 1865

This invention relates to a former patent, dated 10th
September, 1857 (No, 2,3587). The first improvement con-
sists in the application of a cylioder, the cylindrical sur-
face of which is formed of sheet metal. This cylindrical
surfave is simply peiforated with such a number and arravge-
ment of holes as is required to represent or form the
pattern to be woven. Tue second improvement coosists in
the application of three, four, or mor: cylinders, arranged
in a frame turning oo an aXis supported in bearings ou the
vibrating frame. The third improvement oonsists in & new
and simplified arrangewent for actuating thoss doubie
levers which carry the knife-bog and rest-plate, or the
single levers and appliances used as substitutes for the
same. The fourth improvement cousists in an improved
apparatus for perforating the holes in tbe oylinders befure
mentloned. The second part of the invention oonsists in
the application of apparatus for assisting the stopping of
the motion of the loom on the breaking of tbe weft, aud is
applicable to looms of the ordioary covstruction, ‘I'he in-
vention is not desoribed apart from the drawings. ZFutent
completed. .

1308 J. R. CooPER. Improvements in breeclloading
firearms, and cartridges for breeohlouding frearins.
Dated May 11, 1865

The of this in

1

fats in so forming the
end of the plug, or closer, und the cartridge respectively
that, on the expiosion ol the cartridge, its vase is made tu
oonnect itself temporarily with the plag or cluser, so that,
on the witbdrawal of the said plug or oloser, the case of
exjloded cartridge is withdrawn from the breech eud of the
barrel. Patent complcted.

1309 T. J. MAvaLL. [mprovements in the manuf.clure
of hoseand other flezible tubing, which improvemenis are
also applioadle in uniting the surfaces of indin-rubber,
gutta-percha, or of compounds thereof, to each other, or to
woven oy other fabric or material for other purposes. Dated

Eunoraioar — 5 May 11, 1885 ]
Fusovs y‘.::.‘,.'“?';' Nome: ot y for ingfibres, | In the manufacture of hose or other flexihle tubing, the
pualp, y Lc.,—ltln,' 1313, 1314, 1316, 1317, 1360 patentes takes sheet indis-rubbee or gutta-percha, or &
Food uxp Buvzmaass, includin. ap or prepariog pound thereof, with whioch sulpbur has besu cc
food for men and animals,—1319, 1346, 1349 for the puipose of its con or v s He

PussITURS AND APPamsL, including housenold utensils,
Mnlmi}:nll«y. musiocal instroments, &o.,—
1302, 1818, 1540, 1331, 1333, 1338, 1339, 1351

GazaaL BaY,—1304, 1344, 1350, 1357, 1361, 1363

thereof a layer of cement, and when
has been applied to the sheet
p or a pound thereof, he sub-
the action of heat in the usaal way to

applies to ooe »rurface
a layer ot such cement
india-rubber, gutt b
Jjecta the sheet to

the use of nitrob le, aniline, and
or either of them, for dissolving
pyroxiline in the ¢ parkesine and similar
compounds of pyroxiline. He also olaims the use of nitro-
heuzole, aniline, and glacial acetic acid, or either of them
in the manufacture of collodlon. Patent compl

1314 E. L. Giranp. Improved maohinery for fulling fur
Rate or felt hats. (A communication.) Dated May 13,
1883

This Invention is not described apart from the drawings,
Patent completed.

1315 E. CorpoNXIER. Jmprovements in tents and etadls.
Dated May 13, 1865

Thi+ inventi ists in ing the supports and cross
beams to be holted or hiaged together and 80 srranged that,
on removing the angle irons with which they are
strengthened, they can be folded to admit of their intro-
duction in an iron box, which may bu sunk in the ground,
and be capable of cuntaining one or more tents or stal Is,
the box being %o arranged as to be level with the ground
when closed, The iron of which jt is made can he pro-
teoted from humidity in any of the ordinaty ways, and such
hox being farnished with a lock, their contents are secure
from theft or d Patent leted

1316 T. Surrr and H. Janzs. An smproved woven
fabrio, Dated May 12, 1885

Io performing this juvention the patentees take waste
ik or silk noils, and make them into slivers by aoy of the
ordinary machines used for prepariag ovtton or other
fibrous material, and spin or twist the said slivers isto
threads suitable for warp and weft. Tbey thea weave
it into a fabelc, which in this state is very rough, but aftor
discharxing the colouring matter and dirt by any of the
known processes, they produce a oloth suitable for towel-
ling and similar purposes. They make the said towelling
with Turkey red dyed cotton borders and headings, and dis-
charge the dirt and kill the smell by boiling them in soan
and water and afterwards stoving them in sulphar. Fatent
completed.

The p
glacial acetic acid,

1317J. H Impr ts in hinery for
stretching cotton and other fabrics or matorials. DLated
May 12, 18856

This i ion ts not described apart from the drawings.

Patent completed.
1318 G. Hassurins, I¢

Pmad
Py

inthe tf e
%. D:ouaad shoss, (A communication.) Dated May 12,

‘We osanot here give space to the details of thisinven-
tion. Patent sempleted.

1819 H. Ransvorp. Improvemants in treating rice and
other grain for the manufacture of starch, also to prepare
tlhm: ‘/:.r usé as food, and for ether purposes.  Dated May

,
patentes claims treating rtos and other gralin to

ebtain starch, or a starchlike matter, by the combined pro-



368

THE MECHANICS’ MAGAZINE.

Decemser 8, 1365,

©owes of steeping in alkali, pressing, drying, and then
grinding. “igw, when the n is not required to be
sround, he olaims the steeping in alkali, pressing, and
ninnrluotgnlninthu ¥ d state, as described
Also, he claims submitting the whole or unground rice or
n to steepings in alkali, then drying, and
aatly grinding it, as described. Also, he claims the re-
peated steeping in alkali, and afterwards drying whole or
unground rice or grain, as described.  Patent completed.
1320 8. T, GARRETT. An {mprovement in st s and
:uh. bottles, and other similar vessels. Dated May 13,
885

The object of tbis i tion is to p to
readily draw the contents trom flasks, bottles, and other
imil Is. This inventi ists in fitting in the
oork or other stopper or in the upper part of the flask or
other vessel a tube which extends inside the flask to near
the bottom thereof, and in making an aperture through the
umor through the neck of the flask below the stopper
to t air. When suction is applied to the tube the
liquid in theflask rises ia the tube and is replaced by air
ing through the air ap e. Patent abandoned.
1321 R, WixpeR. An (v:‘nwad method of and apparalus
Jor la,‘w single line articulated raamr, and & method of
propelling thereon, partioularly applicadls for agricultural
,-q:uu. Dated May 13, 1865
s i " h

b1,

Thi was ibed and ill d at page
314, No. 2148, of this j l. Patent completed

1322 W, Oxvssand 8. FrY. Improvements in the meane
or method of efecting f bt

# and engsne driver of raflway trains whilst in motion.

May 13, 1865

Thess improvements oonsist in making a passage through
the centre or other part of each carri and icat
ing from the outer end of each carriage by a platform or
footboard for the guard to have free aocess through the
whole line of s tboards have hinges to
admit of their heing thrown up during the operation of
ooupling the carriages, and are made to slide in sockets in-
wards upon the action of the buffers, and there is a spring
at the back to throw them outwards when the train fe in
actual motion. The sliding socket is to be made of iron
or other metal, Patent completed.

1323 R. E. Doxovax and D. O'Brizx. Improvements in
the moans and apparatus for ¢ffecting traction on rafiways
and reads where traction is used. Dated May 13, 1885

This invention has for its object to render the power of
traction wholly or partially independent of the weight of
the engine, and oonsists in causing the driving or tracti

i The f:

face of the liquid contents. This float is dished slightly on
its upper face, and is perf: d with & ber of holes at
that part, through which perforations a portion of the
liquid rises and partly fills the shallow recessed or dished
part of the float. By dipping the blacking or other brush
into the liquid oontained in the float, no more will be
taken up by the brush than is required at one time, and
hence all waste is avoided. Patent leted

1328 T. Ora1a. Improvements in dreschloading firearms
and erdnance, and {n apparatus connected therewith. Dated
May 13, 1865

The primary object to be obtained in breechloading guns
is facilicy for firing shots in rapid sucocession, which is in-
ocompatible with other than few and simple movements of
the parts of the gun whereby the loading is effected.
‘Witb this view the patentee bas arranged the parts of this
improved gun so that by the simple movement of a lever
by the right hand while the gun is being lowered fiom the
shoulder (after firing and being still held by the left hand)
the breech piece is withdrawn from the recess in the breech

and raised to a position permitting the insertion of the
cartridge. Patent completed,

1329 T. Parxinson and W. Sxoporass. Improvements
in stillages, stands, or supports for barrels, casks, or other

similar vessels. Dated May 13, 1865

In carrying out this invention the pateatees prefer to
make the stand of cast iron formed by one vertical frame
and hori | projecti herefrom, this vertical frame
carryiog the pivots of a beam lever frame constructed to
receive the barrel, cask, or other vessel which is partly
balanoced thereon, the heavy end of the lever frame being
supported by a spring or springs, or by a weight or weights,
acting direotly or through levers and inclines upon the
lever frame, 80 that, when the ligaid in the cask or other
vessel placed on the said lever frame has been drawn
off sufficiently, the spring or springs, weight or
weights, will, as the weight diminishes, act upon aund gra-
dually elevate one end, and consequently depress the other
end of the frame. A latch is jointed to the vertical or

affording a bonnet rest when a bonnet is worn
be furnished with a long pin and catch to nl:'m.ﬁt‘:o.g
halr, or eomb teeth may be employed as a ¢,

in lieu thereof, if preferred. The front part may be made
of heads, medallions, or other forms strung or arranged in
a loop, the ends of which are attached to the back part iy
such manner that, if it be desired to wear omly the back
ornament, the front part may be detached, and may be
used as a necklace or a hracelot. This chapl may be
formed of any solid material, such as papier mache, wood
glass, metal, ivory, or tortoise-shell. Patent compicted, '

1334 W. Ouarx. Improvements in gas burmer,
chimneys. (A communication.) Dnd‘hy 13, u‘s“

This i ists of a chi y cither
of atube contracted at its upper end, or it may be pro-
vided with a cap or oovering disc, hsving one or 078 per.
forations for the passage of the prod of b
l:"hlgu; I;Orlf the ‘b bt or di
view to the lect combustion of the gas; it also
l.x: o:n;nfting in uyhnuitalblo mng:: "the iul;:d:l:

r at the lower part or by applying adisc with i
at that point. Patent abandoned. perforations

1335 W. OLaRk. Impr te in Ris
manufacture of hinges. (A communioation.)
13, 1865

This invention is not described
Patent completed.

1336 G. H. OvsroN. Impr in the fe
ond reburning or reviv{floation of animal carcosl, Dated
May 13,‘:2:6 ;

Anim; arcoal is at the present time manutactured
revivified in ts, and it ll)l discharged from thess I:‘:
ooolers or vessels which are covered or closed to exclude the

t phere, and ding to this i ion steam i in-
troduced into the coolers and into the leading
thereto from the retorts, so that the heated animal charocal
after leaving the ret is ‘bopucin&oudlhmgh
an ntmocptu;o of steam, by "which the animal charooal is
improved. Patent abandcned

g current,with o

Jor the
D:hd May

apart from the drawings,

horizontal frame whiah is arranged to hold down the lever
frame, while the vessel is being placed upon it, and it is
also used to prevent the lever frame from being foroed down
by accident, so as to agitate the liquid contained in the
vessel. A screw may be substituted in place of the weights
or springs, retaining the otber parts of the improved com.
bination, which screw may be made of brass, the screw
being connected to a lever or ievers attached to the lever
frame and to the framing, so that, by turning the screw
by hand, the lever frame may be gradually elevated at one

wheels to be pressed hy means of springs, compressed air,
steam, or other suitable power, in such a manner against
rails, hains, projections, or surf: fized to or
jo wholly b ..n“i”n‘é;';::"" 'o}’ih:ht“ of gravi
s wholly or y dent lorcs gravity.
Patent aunm.
1324 W, HEwrrr. An improved composition for pro-
venting dnorustation in steam bdoflers. Dated May 12, 1865
s "

end as req 1 'or i of placing the cask upon
the stillage, and to give facility for moving it about, they
mount the frame (and this is a peculiar feature of the in-
vention) upon two or more wheels, one or more of which
may be made to swivel round a centre, so that the fra.ue
may be easily turzed. Patent completed.

1330 A. WkIR. Improvements in waler gauges and cocks.
DsTt:;i May 13,1865
ot ¢

, firstly, to a certain new meth

prep g thi: position the inventor takes t
leather or other fal d,d d,or§

o

ine laath

1337 F. Raxnsoux. Impr s in the manufe of
slads, bearers, and other artioles of artificial stons whery
great strength is required. Dated May 13, 1865

Artificial ston® {s now commonly manafactared by ihe
inventor by mixing sand or gnit with silicate of soda, or
other soluble silica or silicate, and it may be with othe

b th d and afterward

He e p
hardens the stone by immersing it in or otherwise satarat-
fon of chloride of calel

iog it with a solut Or Other salt
acting in a imilar on the soluble silicate o
soluble silica. Artificial stone may be made in this manper
equal to or g in strength thaa Portland stone, but for
many purposes a t it i

g ing power is req Now
the inventor finds that this artificial stone has the property
of adhering very firmly to iron and other metallic sub-
stances, and, availing himself of this property he, acoord-
ing to this invention, strengthens slabs, bearers, and other
actioles of artificial stone by moulding the mixtare aroand
strengthening qloou of iron or otber suitable metal. Thus

of arranging the plugs of water gauges and cocks ; dly,
to an imp d method of fixing the giass tubes emp'oyed

with bark, such as is used by t for ¢ g y
aod baving cut the same into small pieces he proceeds to

in water gauges for the purpose of indicating the water level.
A ding to theflrst part of the invention the plugisinserted

boil the same in water until the whole a pasty

i He then p ds to mix therewith the wash-
ing soda of commeroce, tallow, or other fatty matters, in
the proportious of about one part of soda and tallow to
twenty parts of the leather. He then reboils the whole
and moulds it into biocks of suitable size and shape.
Patent adandoned,

1835 G. and G.W. Siuwons. Improvements in the means
and method of producing lithographic impressions, and in
apparatus

the oonnected therswith, Dated May 12, 1865
In carrying out this i ion the pat disp
i with the per, which, in passing beneath the

work, {8 apt o, and frequently does, stretch the work, and
especially in oolour printing, prevents the isters

from the front end of the gauge or cock, in contradistinc-
tion to being inserted at_the side, as is ordinarily the case,
and the handle is formed so as to protrude in the front of
the gauge, the plug being maintained in its place hy a
packing nut pressing on it. A brass washer is also formed
for the purpose of preventing the packing nut from turning
while the plug is tarned for the purpose of opening or
shuttiog tbe cock. The inner end of the plug is made
hollow, and a hole is formed in its side which i

top a slab , say, for & landing, ar for &
astaircase, he introduces in the mould pieces of hoop iron
running from end to end of the slah,and set up on edge
80 that the width of the hoop iron is in the direction of the
strain ; the mixture of grit and soluble silicate is thea filled
in around the hoop fron, and when it is thus moulded the
slab is hardened by i ion in a solution of chloride of
calcium or other salt ae h [{ bandoned.

1338 R. Laxarinax. Improvements is the means or me-
thod of securing or fastening the stiffeners or supports of
stays, corsats, and other such Iike articles of dress. Dated
u;{ 13, 1868

o i

to the opening through which the fluid or liquid has to
pass. The chief advantages resulting from tkis arrange-
ment are, that by the position of the plug it is capable of
being made much larger than formerly, thus giving a larger

proper reg

ing of the colours y. Again, it is well known by
those in the trade that mauy stones are broken by being
almost imperceptibly) uneven b‘ the rigid or unyielding
P ot the p Now the pat ploy two,
thres, or more rollers of equal dimensions, either of hard
wood, Jeather, brass, iron, or even steel ; these rollers are
set in saitable bearings, their lower surfaces being on the
same plane. These rolless they cover with gutta-percha,
india-rubber, felt, cotton, flannel, or other such material as
will give a slight flexibility to the surface of each roller,
It is thus evident that, as the work passes these rollers, it

ives the equal p of the whole number, and brings
off a more clear and even imp'roo‘ion thau by the old methed

of the Patent
ulﬁ.:“J. Eppy. Improvements in ploughs. Dated May

s invention relates to what are known as *‘turn-
wrest'’ or one way ploughs, and also to the single ploughs,
and has for its ohject the effectual burial of the surface soil
by throwing up the subsoil over it, and bn,nkllng up the

wearing and room for larger water es. ‘The
improvements comprised under the second part of this in-
vention consist in fixing the glass tube by a simple hollow
nut, inside of which packing is placed, by the pressure of
the nut upon which the tabe is made tight,thus producing a
simpler method of fixing, and the use of a much less quan-
tity of metal, Patent aubandoned.

1331 J, K. CaIrp,
Dated May 13, 1885

The chief part of this invention consists, nm‘ in the ap-
plication and use of a spiral tubular needle for ** over sew-
ing,’’ ofsuch diameter and number of turns as will i

b 4

ts in ing

T4
Impr

P to pieroe a hole throagh the apper
part of the stiffeners, and when the same are inserted in
the bons or other spaces of the stay, corset, or other gar-
ment, to fasten or securs them in position by metallic
alips, oousistiog of a thin ornamental or plain h:u:lm.
the upper and lower extremities of which are provided with
tabs; the lower tab isto be passed through the pocket
and stiffener, and is d by bending p to the
fuside of the stay or corset, the upper tab passing throagh
the pocket but over the top of the stiffener, and being beot
downwards behind the same. By these means the stiffeners
are prevented from rising and wearing through the pockats
as is usually the case. Patent abandoned,

1339 J. F. Cooxx. JImprovements in the manufastureef
pocket pencils. Dated May 13, 1865
P:l;hi: invention is not described apart from the drawings.
'atent abandoned.

the required length of thread ; secondly, in making a slot
round the ide or of of same, so that the
thread to be used may be readily introduced. Patent
abandoned.

laa.‘l'W; Sexwox.  Improvements in the mode of rifling

jectiles for the same. (A

g » and in proj

communigcation.) Dated May 13, 1865
This invention oconsists in dividing the interior of the
into al rti d respectively of

80 3¢ to leave the

p vely
and level, and ready for seeds, without the necessity for
the sub ti of b i As ‘ch. ﬂy:

9 P 5.

used in ¢ et plongh

hith

larger grooves, along which the ,projoc;,ilo is caused to enter
the bore and pass to its chamber, and sets of smaller rifle

ploughs are 24 P
with in the improved plough, itis not liable to chokse or
clog up, and is well adapted for fallow laud, and more
oasy of draught than the ordinary turn-wrest ploaghs,

i i be d. bed without ref to the

ry

gs. Patent compl
1327 T. Davis. Improvements in vessels for oontuining
Macking, polishing oils,and other similar materials, and in
atus connected therewith, Dated May 13,1865

& , for the purpose of giving a spiral motion to the
projectile. The pitch or twist of the rifling may be varied
as required. The rifles are all removed from the inner end
of the bore, leaving the loading chamber fres, and the pro-
Jeatile chamber is also left free, except that ridges are
formed to act as stops for regulating the position of the pro-
jectile, asrequired, There is alsoa short space b the

1340 G, Exwis. Improvements in the construciios of
tawmills, Dated May 18, 1865

This invention relates to machinery used in combinatioa
with verticalsaws. The face or guide plate, endless chain,

and racked bar, commonly employed in sawing m.
are by this i Ivogether dispensed with, and
instead of the face or guids plate hitherto used in such
hi the t ploys a series of vertical groored
r.llers, suck rollers heing of equal diameter, The said
rollers are conrected with each other by means of a train of
toothed wheels, and are actuated by & pair of mitre wheels,
one of which is attached to the head or upper sad of 3
shaft on which one of the connecting wheels is fized, the

other of such mitre wheels being donab
shaft cairying the ratchet wheel b I{ ioned, sod
by which the mitre wheels are actuated, thus giving the
requisite forward motion to the timber to be sawn, which
d inst the said vertical grooved rollers. The

o
projectile chamber and the rifled part of the horein which the
rifle grooves are tapered, in order to facilitate the ent

is p ag
said ratchet ':vheol is furnished with the ordinary gear, well
< 2 L Wit el ap-

of the projectile into them. The projectile is as usual of

This invention has reference to vessels for 8
blacking, polishing oils, and other similar materials, and
$0 apparatus to be used with such vessels for the purpose
of stirring their , and for p g the accid 1
d!pph_a.g of the hrglh too deeply therein, whereby greater

is obtained, aud waste of the
blacking or other rial ided. A ding to this
i it is p d to lindrical vessel, by

P loy a ¢
m'non of carthenwars, fitted with a lidor cover capable of

the size required to fit the bore, haviug its coating of lead
or composition divided so as to correspond with the divi.
sions of the bore, parts of the coatiog heing out away so as
to leave prgjecting ribs corresponding with the larger
Rrooves of the bore. There are also two ears on the front
end of the projectile by means of which it is turned by
the into the positi quired for firing after it has
h:on)fo:egd along the larger grooves of the bore. Patent

easily rotated thereon by a knob or handle for that:
purpose. A notch is made in the periphery of the lid or
eover, through which passes the upright stem of a stirrer,
which may be also made of earthenware, and shaped thus

1333 H. J. Burr. An fmproved chaplet or headdress.
Dated May 13, 1885

(L), the hori part resting upon ard tarning over or
scraping the bottom of the vessel when the lid is rotated,
the stirring or mixing being thus accomplished with-
out removing the lid, A float of wood or other buoyant
material fits easily inside the vessel, and floats on the sur-

Ia carrying out this invention, the patentee forms a

plet or head-dress isting an for the
back of the head, and a diadem or coronmet for the front
part of the head, combined in one, but separabie, if neces-
sary, to form two ornaments, The back part may be in
the form of & comb buck, with ornamental balls and drops,

y p g with

pliances. On the side of the apparatus furthess from the
ratchet wheel are arranged one or mare grooved rollers, the
same being attached to a slide plate and provided with
levers and weights, or other analog A , for the
purpose of giving pressure. The last-mentioned roliers with
the slide plate to which they areattached are actasted by
a leading or gauge screw fitted under the same, and by
means of which the last-mentioned toliers caa be either
foroed against the timber, thus pressing is against the
first-mentioned vertical grooved rollers so as to feed the
saws st any required speed and p ; or they can be
withdrawn in such manner as to admit any breadth
timber for which the machine may be adapted. Pateal
completed.

134! W. Dzaxin and J. B, JounsoN. Csrtain improvie
ments én the manufaolure of gum Ddarvels and ordeanst,
Dated May 15, 1865

These improvements (which rela‘e to {ormer pateats Nos.




