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NOTICES OF BOOKS.

IR WILLIAM ARMSTRONG’S celebrated
$ observations on the probable exhaustion
of our coal fields have served asa peg whereon
to hang cognate remarks ever since. The note
onee struck has never ceased to vibrate—the
refrain has been re-echoed with every con-
ecivable variation, uni:ill1 at la;t we lilave come
tobe very ¢ of anything that at all savours
of the crgalhqa;zstion. 'YtBut we feel impelled to
retarn to it once more at the special invitation
of Mr. Jevons, who has bestowed much
thonght, time, and labour upon the subject.
There cannot be two opinions upon the value
of eoal as the mainspring of modern material
evilisation. As fuel it is the source at once of
mechanical motion and chemical change, and
itisthe important medium of almost every
improvement and discovery. The power of
ewalis in fact universally felt and admitted,
for it decidedly commands the present age.
Bat the supply of coal is limited—that point
isconceded ; and we are working it and con-
siming it at such a rate that we shall pre-
sntly find ourselves shivering in the dark—
this we dom’t at all apprehend. Were the
supplies of coal to cease in a year from the
present time, we have no fear but that, before
the old sources of heat, light, and motion had
given out, new ones would have been found to
take their places. But let us see what says
Mr. Jevons. The data upon which he com-
mences to work are, first, the Geological Sur-
vey, which gives some degree of certainty to our
estimates of the coal existing within our reach ;
and, next, the returns of mineral statistics
vhich inform usvery exactly of the amount of
cal consumed. Upon these he shapes out a
first rough approximation to the probable pro-
giess of our industry, and consumption of coal
ina system of free industry, drawing attention
to principles governing the subject which have
ntner the certainty of natural laws than the
ickleness of statistical numbers. The first
wven chapters are mainly devoted to the
physical data of the question ; the remainin%
chapters treat of the social and commercia
aspects of the subject. The chapters, however,
bave rather the character of essays treating of
the more important aspects of the question, as
the extent and complexity of the subject
render a notic~ of the bearings of fact upon
fact more or le-s a matter of impossibility.

The author commences by citing the opinions
of earlier writers whose views coincide with
hisown. One of the earliest writers to con-
eeive the possibility of exhausting our coal
mines was John Williams, a mineral surveyor,
who, in 1789, published a work on mincrals,
in which he devoted a chapter {o the con-
sideration of the limited quantity of coal in
Britain. Sir John Sinclair, in his ¢ Statistical
Aceount of Scotland,” expressed considerable
fear as to the future exhaustion of our miues,
1n 1812, Robert Bald, another Scotch writer,
showed most clearly how evenly and rapidly
1 consumption growing in a quick increasing
«ries must overcome a fixed store, however
large. Later on Dr. Buckland never lost an

rtunity of bringing this subject before

public. Our author adopts Mr. Hull’s
timate of the coal existing in Enzland as
the geological datvm of his arguments. Mr.,
Hull's estimate allows for all hidden coal
likely to exist, and is, therefore, more liberal
in its character than most others of its kind.
For instance, in the Newecastle field he takes
460 square miles as the area of the open
el measures, and 225 square miles as the
anailable area covered by newer geological
firmations. His estimate of the probable con-
tents of our chief coal fields gives a total of
4,499 square miles as the area of open coal
measures ; and 932 square miles as the area
esvered by newer formations ; whilst the total
cal to the depth of 4,000ft. is stated to be

* “YThe Coal Question ; an Inquiry concerning the Pro-
grees of  the Nation and the Probable Exhaustion of our
Coal Mines.”” By W. Stanizy Jevoxs, M.A., Fellow of
Caiversity College, London, and of the Statistical Bociety.
Lmdon and Cambridge : ﬂacmllhn, 1866.

79,843 millions of tons. Mr. Jevons shows
that in all probability there is no precise phy-
sical limit of deep mining, but that the
growing difficulties of management and ex-
traction of coal in a very deep mine must
greatly enhance its price, and this rise of price
will denote gradual exhaustion. There does
not yet appear to have been any rise of suffi-
cient importance to be construed into a sign
of exhaustion, but at the same time the high
price of deep drawn coal indicates the high

rice that ordinary coals will presently fetch.
The author goes on to notice inventions in
regard to the use of coal, and shows that we
owe almost all arts to continental nations ex-
cept those great arts which have been called
into use here by the cheapness and excellence
of our coal. It is argued that the constant
tendency of discovery is to render coal a more
and more efficient agent, while there is no
probability that, when our coal is used up,
any more powerful substitute will be forth-
coming. But we do not hold with Mr, Jevons’
conclusions. In ome sense it may be that dis-
covery renders coal efficient ; but, in the main,
discovery and scientific research render us less
and less dependent upon coal in its various
functions. There are around us growing
evidences that substitutes for coal will be
forthcoming at the proper time, that is, when
they are needed, and, although it is by no
means necessary that they should be more
powerful, yet it is very probable that they
will so prove themselves,

We now arrive at a point where the ques-
tion is viewed in a totally different aspect. The
author explains the natural principle that a
nation tends to multiply itself at a constant
rate, so as to receive not equal additions in
equal times, but additions rapidly growing
greater and greater. In thisinteresting divi-
sion the author incidentally points out that the
nationasawholehasrapidly grown more numer-
ous from the time when the steam engine and
other coal-consuming inventions came into
use. The agricultural and manufacturing
populations increased in the same ratio until
about the year 1820, when the former became
excessive. This, of course, led to much pau-
perism in agricultural distriets, whilst in
towns and in the coal and iron districts scope
was afforded for a rapid and continuous in-
crease. This rate of growth increases the
more nearly we approach industry concerned
directly with coal. We are then made fami-
liar with the rapid and constant rate of multi-
plication displayed by the iron, cotton, ship-
ping, and other great branches of our industry,
the progress of which is in general quite
unchecked up to the present time. There is
every reason to suppose that the consumption
of coal has similarly been multiplying itself
at a growing rate. The present rate of in-
crease of our coal consumption is then ascer-
tained, and with this most people are, or
ought to be, sufficiently well acquainted to
render further reference here unnecessary.
From this increase the author shows that if
the consumption multiplies at the same rate
for but little more than a century our coal
mines would then average 4,000ft. in depth,
and the average price of coal would be much
higher than the highest price now paid for
the fiuest kinds. The simple inference, then,
is that we cannot long continue our present
rate of progress. Emigration, by exciting
trade, may tend to prop us up for a while,
but ultimately, Mr. Jevons says, we must
sink down into poverty. Our iron manufac-
tures will be underbid by the unrivalled iron
and coal resources of Pennsylvania ; our crude
iron manufactures probably being our first
loss, whilst goodness only knows how much
of our manufactures may not follow it.
Really this isa very sad and dismal picture of
coming generations, and we cannot help
pausing to wonder whether posteri(%vwill re-
cognise a prophet in Mr. Jevons. e have,
however, serious doubts about the matter.
We confess ourselves unable to realise the de-
plorable effects Mr. Jevons would have us
weep over with him, Our miners are already

being relieved in their work, where they labour
under the disadvantages of increasing depth
and increasing temperature. Mechanical
means step in; the ‘‘iron man” goes pecking
away down below, whilst its very breath—
the exhaust air—at once cools and purifies
the surrounding atmosphere. Beyond this
attention is being given in many quarters to
the utilisation of substances which will doubt-
less result in the ultimate production of an
efficient representative of coal; perhaps long
before our coal beds are abandoned from the
inability to continue their working. It is not
improbable that water will be the element
from which this substitute will be derived,
but be the source what it may there is no need
for mankind to begin to be unhappy upon the
subject yet. If chemistry only makes the
same })roportionabely rapid progress that the
last fifty years have shown we shall never
know a greater want of caloric and light. It
is all very reasonable and well to send forth
the note of warning, and it may be that Mr.
Jevons will have done no mean service in
stimulating research in the direction of fuel.
While, however, we differ from our author’s
conclusions, we are ready to admit that he has
brought a vory large amount of most useful
information together; and those at all in-
terested in the * coal question” will do well to
examine carefully for themselves Mr, Jevons's
views, as above shadowed forth.

To turn from the disease to the remedy will
be in the present instance to leave the coal
mines and glance at petroleum springs. Of late

ears, this substance has become the sub-
Ject of a most extensive trade, and several at-
tempts have been made to utilise it for the
purposes of stcam fuel. Although we have
not yet any instances of decided success in its
adaptation, we have such proofs of its capa-
bili::iy of replacing coal for this purpose, that
we do not despair of seeing it thus applied in
course of time, and there 1s reason to believe
that that time is not very far distant. Itis
well, then, that we shoﬁd know somewhat of
the past, present, and future of a substance
which is exciting an incredible amount of
interest, and yielding an incredible amount of

rofit, in the regions whence it is obtained.

uch information is afforded upon the subject
in an interesting work having for its title
¢ Derrick and Drill.”* This is a compilation
of facts and speculations in relation to petro-
leum presented in a very interesting and read-
able form. The materials were collected by a
gentleman who observed the progress of every
great egublic interest and who attentively
watched the development of the prevailing ex-
citement on the subject of petroleum. From
the time the first flowing well was opened in
Pennsylvania down to the publication of the
volume in question all facts and statements
bearing on the question were carefully pre-
served oy him and committed to the editor,
who honestly confesses there may be errors
and exaggerations for which he will not be
held responsible ; he has suppressed and cor-
rected many, but has not been able to do so in
all cases. Ten years ago the country drained
by Oil Creek, in Venangocounty, Pennsylvania,
was a barren, uninviting region, in many
places very sparsely settled and most of the
settlers hardly able to gain a livelihood.
Money was scarce, lumber being the chief cir-
culating medium, and the man was deemed
fortunate who handled 250 dol. in a year.
Improved lands were a drug at 10 dol. per
acre, wild lands could be had for a song and
in fact were often sold for taxes. But times
have changed now, and the poor farmer of
yore has given place to—or perchance has be-
come—the millionaire of to-day. Aladdin’s
lamp was not worth talking about as compared
with a flowing well, and the wealth of Cali-
fornia pales in the light of the fortunes aceru-
ing from petroleam. Fortune seekers, in

¢ ¢ Derrick and Drill: or an Insight into the Discovery,
Development, and Present Condition and Future Pro-
spects of Petroleum.’” By the author of ‘‘Ten Acres
Enough.” New York: James Miller, 523, Broadway,
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fact, are attracted from all parts of America
and Europe to this hallowed spot of oildom.

The great oil producing region lies along
both siges of Oil Creek, between Oil City and
Titusville. The farms along the creek are all
good ones, long yielding, lung celebrated, and
owned for the most part by companies of
proved capital, energy, and integrity, and the
proprietors are doing all in their power to in-
crease the bond fide oil product of the region.
From an inquiry made in the early part of the
present year into the present and prospective
condition of the most important farms along
the creek, it appears that there are altogether
in this district fifteen farms occupying an
area of about 3,324 acres. The number of
wells down is 480, of which number 189 were
Broducing and yielding on an average 4,325

arrels per day. The number of wells to be
put down was 542. There is a possibility
that the above yield is somewhat in excess,
the other information, however, being correct.
Many interesting and useful particulars are
given of wells in the various districte, and of
the operations in getting, refining, and dis-

sing of oil. A very correct notion of life
1n those parts can be obtained by a perusal of
the book, and the grouping of the various
narratives affords an accurate and most diver-
sified view of the origin, development, and
progress of the mighty social, industrial, and
pecuniary revolution which has swept over
the entire region within which the oil has
been discovered. Those seeking information
on the subject will here find a mass of facts
and opinions which possess a certain
value, and, although they are not altogether
to be depended upon for accuracy, yet they
afford an excellent approximate idea of the
present condition of things, sufficiently cor-
rect for practical purposes. Tho vast oil
interest of Pennsylvania is only in its infancy;
in time it will become worthy of the same
elaborate attention which cotton, coal, and
iron have each in their turn received.

1t is not often we have the opportunity of
realising the extent to which operative surgery
is indebted to mechaniocal science for its assist-
ance. Except we are unfortunate enough to
become practically acquainted with the appli-
ances for restoring the interrupted functions
of various parts of the body to their natural
state, we are content to leave the matter to
those whom it may concern. There are, how-
ever, a great number of machines and contriv-
ances used in surgery involving a consider-
able amount of ingenuity and mechanical
skill. In fact, there are numerous conditions
where mechanical aid is the sole or principal
resource of the surgeon. Mr. Heather Bigg *
makes us acquainted with these machines and
introduces to us their history, construction,
and application. He also treats cf the Frinci-
ples which govern the construction of these
appliances, and their adaptation to the differ-
ent kinds of deformity, debility, and deficiency
which may be alleviated by mechanical assist-
ance, His object is that of claiming for
mechanical therapeutics recognition as aun
independent branch of the hcaling art. By
reference to the gradual but perfected develop-
ment of mechanical science in its relation to
the treatment of deformities, deficiencies, and
debilities of the human frame, he shows that
a just ground exists for advancing such a
claim and for bestowing on this branch a dis-
tinotive name. And truly the claim is justi-
ficd when we consider the extent to which
mechanics are neceded, and the important
part they playin therapeutics. And not by
this alone, but also by the fact that mechanical
therapeutics, being now susceptible of reduc-
tion to rule and meothod, may rightly be
regarded as a science as well as an art.

Orthopraxy is the legitimate culmination of
mechanics as applied to therapeutics, and its
origin and growth constitute a curious chapter

*4Orthopraxy: theMeohanical Treatment of Deformities,
Debilities, and Deficioncies of the Human Frame.”” By
Hrxay Heatexa Biaa, Assoo, Inst. O.E., Anatomical
Mechanist to the Queen, the Royal Hospitals, &o., &o.
w: Ohurchill and Sons, New Burlington street,

¢

of the history of medicine. Hi pocf“feﬂ;,hhe
father of medicine, isalso the father of me&la
nical therapeutics, but from his timeé to the
sixteenth century the history of the art 18 g
blank. In the sixteenth century, however,
the system was again promulgated, and has
continued since steadily to gain ground and its
importance to be increasingly acknowledged.
Nearly a century ago Mr. SKeldrake in this
country laid the foundation of a new and
successful profession; Mr. Bigg’s father suc-
ceeded him in supporting it, and now Mr.
Bigg himself is the exponent of its importance
and independent character. To.instance but
a few cases wherein the importance of mecha-
nics is fully vindicated, we may observe that
the successful treatment of spinal curvature
is :impossible without mechanical aid. At-
tempts to invigorate the system by medioca-
tions, or change of climate, or by regulated
gymnasties, will prove useless unless com-
bined with some mechanical appliance for
antagonising the tendency to distortion. But
when a competent mechanist aids the physi-
cian success becomes well nigh a certainty.
So with hernia; no question in surgery de-
mands greater thought than the construction
of trusses, and no instruments exact more
from the skill and ingenuity of the mechani-~
cian, and thisimportance attaches throughout
the whole range of surgical appliances. The
time when the mechanical treatment of defor-
mities was chiefly a question of brute force is
not very remote. Now, however, the me-
chanist endeavours to secure his end by a
just adaptation of the mcans at his command,
founded upon a careful appreciation and ao-
curate caleulation of the kind, direction, and
amount of force required. Tho treatment of
deformities, however, has not yet passed into
general medical practice; it is more or less a
speciality.  The reason, perhaps, lies in the
want of a trustworthy guide to the mechanioal
aids necessary for its fulfilment. This want
is amply supplied by the volume before us,
which is a complete manual of mechanical
therapeuties. It is profusely illustrated with
engravings showing both the construction and
application of the various mechanical arrange-
ments employed in the healing art.

The pursuit of gas engineering is becoming
very general, and any information upon the
subject, especially in a compaoct and accessible
form, will always prove acceptable. So the
¢ Gas Engiucer's Book of Reference’ * will
be found to serve a useful purpose in this re-
spect. It contains a variety of information
usctul for gas engincers, managers of gas-
works, and others interested in gas matters,
and is illustrated with engravings of some
of the most important improvements in gas
apparatus. Being a gas engineer and manu-
facturer himself, Mr. Bower’s first object ap-
pears to be to draw attention to the various
kinds of gas apparatus made by himself. But
beyond this his book supplies, in a very com-
pact and convenient manner, a variety of
information relating to the science of gas
lighting, and which has hitherto been attain-
able only by consulting many and larger
works upon the subject. Among other arrange-
ments by Mr. Bower may be noticed a portni)le
gas apparatus of extremely simple construc-
tion, subject to but little wear and tear, and
which is very casily managed. There is also
an ingenious double-acting retort apparatus,
which is cqually well adapted for the manu-
facturo of gas from oil, peat, wood, or resin.
It is, however, especially applicable for making
oil-gas, which, it may be observed, possesses
three times the illuminating power of coal-
gas, without its impurities, The cost of gas,
when made from petroleum by this apparatus
to supply 100 burners for 6 hours, each light
being ~equal to 8 candles, is stated to be
about 173, 6d. per 1000{t. This price includes
interest on capital on outlay fund for renewal
of plant, wear and tear, labour, fuel, &e¢., and
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is considerably less than the cost of oil, tq
low, wax, or sperm, as ordinarily burned. u&
is without their inconveniences. The adyay.
tage of this apimmtus is apparent in localitjes
where ges-coal is difficult to be obtain
as wood or peat may be distilled and the
gases carburetted bﬁ the vapours from petro-
leum or other oils. Mr. Bower's book abounds
in useful extracts from competent authorities
on all the varied branches of gas mak;
and lighting. "8
Althoughroad locomotiveshave onlyrecent]

h ; h ntly
acquired sufficient importance to necessitats
the passing of acts of Parliament for their re.
gulation, yet their history goes back for eighy
years or more. Watt in 1784 patented s
road locomotive with a wooden boiler; g
little later Trevethick inveunted and o’on-
struoted a steam coach, and sub uently
Hancock, Gurney, and others worked at the
question. For twenty years, however, it rested
until the late Mr. Boydell again revived the
principle by the introduction of the traction
engine, In 1861 an act was passed for re-
gulating the use of locomotives on turnpike
roads. This act removed the prohibitory tolls
and substituted an equitable scale, butby it
the Becretary of State had power to restrict or
prohibit the use of locomotives in certain dis-
tricts. The undue exercise of this power led to
an application to Parliament for, and the pas-
ing of, the Locomotive Act of 1865, by which
the Home Secretary’s power of restriction and
prohibition is removed, and the power of mak-
1ng regulations for the use of road locomatives
placed in the hands of the local authorities of
towns where the population exceeds 3,000,
This act came into operation on the 1st of the
present month, and 1n our issue of that date
will be found an outline of its various clauses,
‘We have since received a handy book® upon
the subject which contains an epitome of the
locomotive acts of 1861 and 1865, whioh will
be found more useful than the two acts in full,
as many of the olauses of the 1865 act aro in-
serted only for the purpose of annulling
clauses contained in the act of 1861, Noone
necd fear to act upon Mr, Aveling’s little book,
for the epitome contains the whole law of both
acts, and bas been carefully revised by an
eminent lawyer, and will be found most useful
by those to whom it is addressed, namel%, the
owners and drivers of road locomotives. Thete
is no doubt that the use of the road locomo-
tive, not only for agricultural purposes butalso
for the removal of heavy loads, will become
more and more general now that the question
of stcam on common roads is placed ona fair
footing.

THE BRITISH ASSOCIATION.

SECTION A— MATHEMATICS AND
. PHYSICS.
AERIAL NAVIGATION.

Mg, F. W. BRearey read some ¢ Remarks upor
Aérial Navigation, suggested by Mr. Glaisher't
Inte Ascent.” The interost taken by tho Associa
tion of late years in the condition and phenoment
of tho atmosphere, said the report, had led &
the interesting experimonts of Mr. Glaisher. Mt
Brearey believed that in order to carry oot euc!
experiments on that scale which was absolutel,
requisite to make the balloon a means of sér
locomotion, it was necessary to form uoqlg:i
which, preserving a connection with the Driti

Association, should appesl to the wealthy fo
subsoriptions. We had been too much sccustome!
to regard the balloon simply as o toy, and thoug
our aéronauts weredistinguished for conrsge, ﬁ}#
were not eminent for mechanical or scieut

uttainments, whilst at the same time they ha
been deloged with mere suggeations. Among U
desiderata in adronautics were—the power
ion and d ion without loss of gas ¢
ballast; economy of the gas used for inflatiot
the best motive power for screws, screw Asil
or paddles ; the prevention of gyration; aud tt
encouragemout of mechanical invention in th
direction. Mr. Breurey’s own snggestion W

+ *“Tha Gas Engineer’s Book of Referenoe, 8ud Price List
of all Articles required for, and in connection with, the
8ystem of Gas Illamination.,” By G Bowzs, St.

# “ Boad Locomotives: an Epitome of the New Ro
Locomotive Acts, for the uss of Owners and Dnm‘)
By Toomas Avkring, London: E. and F. N, Bpoo,

Neota,

Bucklersbury, 1865,
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that a small balloon should be constructed to give
just 80 mumoh buoyanoy to a man, that with a
smnall exertion on his pait it wonld ascend, and
on his becoming qui + would d d. In
this he is to stand or sit in a light framework
booked to the balloon soming close up to his arm.
pits, with a pair of broad paddles of bamboo and
silk attached working freely in a joint. It is
oaloulated that by a downward movement of the
paddles the man would rise into the air, and by
continuing the movement and * feathering” the
paddles woald continue to rise abuve all obstrac-
tions. By ceasing the movement he would des-
cend under ordinary circumstances; under ex-
trsordinary circumstances he would bave to
reverse the movement. A mechanical substitate
for the man, and a larger balloon, would supply
much towardr what is required in adronautios,

vis., power of ion andd sion, y
ininflation, and fowar to preserve inflation for
days or weeks. In the discussion which ensued

on the reading of this paper, the opinion seemed
to prevail that tho form of an aéronautic machine
should resemble that of a fish rather than that of
a bird, as had been formerly supposed.

VARIATIONS IX THB MOTION OF THE AIR.

¥z A, F. OsEe read a paper *On the Horary
ad Diarnal Variations in the Direction and
Motion of the Air” He had tabulated and
drawn op = series of diagrams showing the force
and divection of the wind every day and hour for
the last ten years. The resuits showed various
coincidences and great changes in the oarves
produced, and singular breaks in the curves of
mean annaal temperatore in November and May.
Nr. Osier afterwards exhibited an anemometer
coastructed to record the force of the wind dur-
ing burricanes abroad. Those hitherto coun.
stuoted had generally given way, bat this in.
sirament would sapport the requisite strain.

RATINPALL OF THE BRITISH ISLES.

Mz. G, J. 8yuons handed in his report on this
smbject, but its reading was ourtailed at the re-
quest ofthe President, to save time. Mr. Symons
stated that his previous report had almost ex-
clusively dealt with the rainfall of the last few
years, His great aim, however, was the collec.
tion and discassion of all rainfall records. dHe
now propoeed to supply the omission, and to
eonm'&r what had beex{ done before and since
1860, what remained to be done, and to give
some particulars respecting the rainfull of the
hat fifty years, and that of 1864. Under the
first head Mr. Symons briefly sketohed the rise
sad progress of rainfaull observation in this
country, noting the more remarkable registors.
Mr. Bymons also presented a voluminous index
to the obaervationsalready oollected. This com-
prised 1,815 stations, and the carrent ten years
promised to yield nearly 10,000 complete re.
tarns. As to what had been done since 1860,
the collection of the observations and the forma.
tion ot the index referred to stood in the fure-
front,and Mr. Symons had been travelling aboatto
see that accurate gauges were employed and kept
in suitable poeitions. Reference was also made
to the elaborate experiments with rain ganges
now in progress at Calue and near Manchester,
to the recent establishment of ganges round
Soowdon and tho Cumberland Hills, and to diffe-
rest new instruments and furms of gauge now
under trial. Asto what remains to be done, Mr.
Symons said the leading features were the col-
lection of old registers and their discussion; the
regular examination of the carrent returns of
each year ; further experiments on the size, form,
&c., of rain gauges; and a varicty of other
matters. The fourth part of the report briefly
discassed the rainfall during the last fifiy years,
snd was illustrated by a diagram and a map.
The results of this preliminary investigation
showed a marked decrease in the last ten years,
and was based on the results of ten widely sepa-
rated stations. In a subsequent comparison of
the last ten years with the previous ten, some
singular results were deduoed, and wero detailed
in the report. Mr. Symous exhibited a very
simple form of rain gauge, composed of a ja-
pesoned hollow cylinder, with a funuel and a
glare measaring tube, and the cost of which is only
10s. 64. He also referred to the loss entailed
upon himself from the time necessarily occupied
io his operations, and intimated that without
some assistance he would not be able to continue
his labours.

SECTION B—CHEMISTRY.

MINERALS FROM SOUTH AMERICA,
Ds, Forexs’ paper on this subject contained a

good deal of useful information on the discovery
of an important body of minerals in Sonth
America. These beds of minerals are very
valuable. Dr. Forbes exhibited a number of
specimens containing metals, copper, bismuth,
&c., establishing the fact that a large area of
South Amorica was rich in these productions.
The chemical combinations of the specimens
were explained, and a good deal of interest in
the essayist’s ramarks was manifested, the only
disparaging observatious the paper met with being
on account of its brevity. Dr. Forbes next pro-
ceeded to favour the section with his obrerva.
tions on
THE COLOUR OF GOLD.

Soue years ago, when making experiments on
the determination of the amount of gold in
native alloys, it was found that when the gold
wns doubly precipitated from its nearly mutual
solution, by the addition of oxalic acid, it occa-
sionally happened that an extremely thin film of
metallio gold would attach itaelf rather thinly to
the glass vessel in which the precipitation had
been conducted ; and when the vessel was dry,
this film, with light transmitted through it,
showed & fine blue colour, instead of green,
which is generally attributed to metallic gold in
a very fine state of division. On making experi-
ments, in conjunction with Dr. Lloyd, it was
ascertained that when gold is subjeoted to the
action of transmitted light, side lights being ex-
claded, there was no doubt remaining but that
blue was the true colour of gold as thus viewed,
and not green, and that thia coloar proceeded
from the metallio gold itgelf.

PHOTOGRAPHY, MAGNESIUM, AND THE PYRAMID.

Mg. W. WHITE exhibited photographs of the
interior of the Great Pyramid, taken with mag-
nesium light, by Professor Piazzi Smyth. Mr.
White observed that one of the first pereons to
suggest the above undertaking was the Scottish
Astronomer Royal. Probably all have leard
something of the interesting ocontroversy con-
nected with the granite coffer—the sanctun
sanctorum of the Great Pyramid. It was Pro-
fessor Pinzzi Smyth's great object to bring this
mysterious coffer to light, and to dissipate for
ever all uncertainty about it. This, with the aid
of magnesium, he has accomplished. We shall
shortly have a volume from his pen descriptive
of his researches and conclusions, and illustrated
with photographs. Meanwhile he has most kindly
allowed copies of his photographs to be exhibited
to the Association, and has favoured me with a
few notes concerning them which I shall now
read. 1lst. The interior of the Great Pyramid
did not prove a good space for developing the
excellences of the magnesium light. The venti-
lating passages opened by Colonel Howard Vyse
in 1837 have been completoly stopped up with
stones and sand by the Arabs. Hence the air in
the interior of the Pyramid has no visible means
of being chauged or purified, and as the said in-
terior is visited every day through six months in
the year by numerous parties of visitors bearing
candles, the oxygen is so deficient, and the car-
bonic acid so abundant, that my surprise is that
the magnesium burnt at all. It did burn, but
in a languid sort of way, and the smoke it threw
off remained suspended in the motionless air for
twenty hours or more, so that only one pic-
ture could bo taken in twenty-four hours. If a
sccond was attempted, the illuminated smoky air
intervening between |the camers and the object
desired to be pictured, was the only result on the
photographic plate. 2nd. My object was not
pictorial or artistic photography (of which I have
thercfors nothing to show), but the application
of photography to certain disputed and special
parts of the interior of the Pyramid for the sake
of scientific examination and measurcment; and
these objects were obtained, notwithstanding all
the drawbacks of the place, which really seemed
combined to frustrate the merit of the light. 3rd.
One example of success is presented in the gra-
nito coffer in the King's Chamber of the Great
Pyramid. According to the theory of the late

r. Taylor, that coffer was a primeval measure of
capacity, from whence is derived the hereditary
Anglo-Saxon wheat-measuro called the quarter,
of which coffer it is the fourth part. Whilst,
however, we know by Act of Parlisment how
many cubicinches arc contained in four quarters
English, there has been much doubt as to the
cubical contents of the granito chest of the
Pyramid. The measures of the French Academy
in 1799 made it nearly 6,300 cubic inches greater

than several English travellers had declared it to
be, though they again by no means agreed with
each other in subsidiary details. Now, however,
by means of the magnesium light, we have a
series of photographs of this coffer, with a eystem
of measuring rods fastoned about it, showing the
size inside and the size outside; and finally,
the cubical contents being summed up, prove
that the remarkable granite vessel is & measure of
capacity equal with almost mathematical accuracy
to three quarters English.

Considerable discussion was evoked by the
above paper, and Mr. White, in answer to inqui-
ries, observed that castings could now be mado
of magnesium, although only a short time ago it
had been prophesied that they could not accom-
plish that object, as it would so soon take fire.
Magnesium could not be soldered. A good deal
had bcen done towards cheaponing the metal,
and if supplied in large quantities now it could
be had at a great reduction in price. No general
application had as yet taken place with magne-
sium for illuminating purposes. Mr. Mather
was the first person who bad converted magne-
sium into wire. Mr. White had been informed
that a photographer in Rome had received a
commission to photograph the interior of the
catacombs.

SECTION C—GEOLOGY.
SOUTH STAYPORDSHIRE COAL.FIELD,
A papeR was read by Mr. Samuel Bailey, Wal-
sall, on “The Ecouomic Vulue of tho various
Measures of Coal and Ironstone in the South
Staffordshire Coal-field.” The minerals produced
in this district are doubtless amongst the most
valnable in the United Kingdom. Theironstone
measures, together with the seams of coal, form
a mixture from which irou of a superior quality
can be made, and have placed this foremost
among the iron-making districts of the country.
To give some idea of the vast productiveness of a
particular Jocality of this coal-field, it may be
mentioned that the coal and ironstone gotten
there realised a commercial value of above
£20,000 per acre. This was, however, in the
days of South Staffordehire’s greatest proaperity.
In referring to the various measures of coal and
ironstone, the coal-field may be divided into five
parts, in order to show more clearly the distribu.
tion of the respective measures, as they do not
uniformly exist over the whole area of the coal-
fields, and in some instances where they are the
same seoms, they differ very much in position
and in quality. The measures particularised are
those which are generally worked for the follow-
ing purposes :—1. For domestic purposes. 2. For
making gas. 3. For manufacturing purposes.
Division No. 1: The northern boundary of this
southern division is formed by a line drawn from
West Bromwich, through Tipton and Deepflelds,
to the western fault, near Sedgley. ‘I'he follow-
ing coal and ironstone measures exist under this
division: Brooch coal, thick coul, gubbin iron-
stone, heathen coal, white ironstone, new mine
coal. The tctal thickness of these beds is 43ft.,
representing a value of £28,000 per acre. The
brooch coal is of very superior quality. It isused
exclusively for domestio purposes, aud has always
realised a high price. It is a favourite coal in
Birmingham, and the counties of Worcester,
Gloucester, and Hereford ; but the supply is now
very limited, and the variety known as the Can-
nock Chase deep coal is supplying its place. The
thick coal is composed of ten or more beds, to
which different names are applied. The follow-
ing are the sub-divisions: Roofs coal, top slipper,
white coal, lambs and tow coul, brazils, foot coal,
Jobn coal, stone coul, slipper, and sawyer
benches. The first four of the above, together
with the slipper and sawyer, are the purest and
of excellent quality, aud are adapted to the most
delicate munufuctures of the district.  This coal
is used raw or uncocked for emelting in the blast
furnaces. The brazils is in much request for use
in reverberatory furnaces, for which it is well
adapted. The heathen coal is of very fine
quality, and is the best for making gas, and is
used raw for smelting purposes. 1t is also the
best coking coal of the coal-field. The new mine
coal is much inferior in quality. Division No. 3:
The eouthern boundary is formed by the line
describing the northern boundary of No, 1 divi-
sion, and the northern boundary by a line from
West Bromwich through Wednesbury, Darlaston,
to the north of Bilston, into the western boundary
fanlt, a little to the south of Wolverhampton.
The measures existing uunder the division are
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thick ooal, gubbin ironstone, heathen coal, new
mine ironstone, new mine and fireclay coal, fire-
clay balls ironstone, poor robins and white iron.
stone, bottom coal, gubbin or balls ironstone,
blue flats ironstone. The brooch coal does not
exist in this portion of the district. The new
mine and fireclay coal form here a thickness of
from three to four yards. The bottom coal is
not equal in quality to the new mine coal. The
mines in this district have realised a value of
from £3,000 to £20,000 per acre, but they are
fast being exhausted. Division No. 8 is bounded
towards the north.cast by a line drawn from
Rashall to Bloxwich and to Wednesfield Heath.
The measures here are heathen coal, brown iron-
stone, new mine ironstone, yard ocoal, four-feet
coal, poor robins ironstone, bottom coal, gubbin
ironstone, blue flats ironstone, silver thread
ironstone, diamond ironstone. The heathen coal
is here much the same as in the central part of
the distriot. The yard coal corresponds with the
new mine coal of the former divisions. It is,
however, superior in quality, and realises a high
price for domestio purposes, making gas, and
for smelting. The four-feet coal corresponds with
the fireclay coal. The bottom coal corresponds
with this seam in No. 2 division. It is specially
adapted for mill and forge purposes, and being
the ol.leapeet coal gotten in the district, it is much
used in many of the ironworks, Division No.
4: The boundary to the north is marked by a
line from Goscote to the neighbourhood of Can-
nook. The measures are black gubbin ironstone,
brown ironstone, cannel coal, beach coal, bottom
coal, four-feet coal. This portion of the coal.
fleld is of considerable extent and importance,
containing many valuable measures of coal and
ironstone which have not yet been extensively
worked, and which are now being looked forward
to for the supply of the ironworks in that part
of the field nearly exhausted. The cannel coal
18 a very superior coal for domestic purposes.
The other division consists of the remainder of
the coal-field extending towards the north. The
only important seams here are the yard coal,
shallow coal, and deep coal. The area of the
last two divisions is equal to about forty square
miles, and at an average estimate contains three
handred millions of tons of coal, besides iron-
stoue, and at the annual average produce of two
million five handred thousand tons, will last one
hundred years. The ironstone measures yield

aboa! an average of fifieen hundred tons per acre
from each seam.

SECTION E—GEOGRAPHY.
ON A POLAR EXPEDITION.
A PAPER, read by Mr. C. R. Markham, “On s
Polar Expedition,” recommended the land jour-

ney by Smith’s Sound. The paper scc out by
alluding to the large amount of attention which

the important subject of North Polar Explora, | Blanshard

tion has occupied ; the work to be done was re
ferred to in detail. It was a mistake to suppose
that men of science attach much importance to
reaching a mere mathematical point called the
North Pole, and that this problem is to find out
the shortest route to such a point and the quick-
est way back. The deoiredpo achievement—one
which is worthy of the men who have served
Franklin—is to exploro the greatest possible ex-
tent of the unknown Polar Sea, and to do so
thoroughly and deliberately. The threc ap-
proaches to the unknown region, namely, by
Behring’s Straits, by the ocean betwoen Green-
1and and North Zembla, and by Smith’s Sound
at the head of Bafin’s Bay, were referred to and
described in detail. Various considerations were
set forth against the Spitzbergen route, and the
opinion of 8ir L. M‘Clintock was cited as adverse
to it. Captain Sherard Osborn and those who
concurred select the Smith's Sound route, be-
cause, considering the prescnce of land to be
essential to Arctio exploration, it is here alone
that the coast tends towards the Pole. It was
proposed by Oaptain Osborn that two screw
steamers should sail in the spring of 1866, and
proceed up Baffin's Bay to Smith’s Sound ; that
one should winter near Cape Isabells, while the
other pushed on as far as possible northward,
taking care not to exceed a distance of 300 wmiles
from her consort. During the ensuing autumn
depdts would be formed, and in the springsledge-
travelling operations would be carried out.
Experience had shown that healthy men, with
proper care, could well spend two winters in the
Arctic regions, so that further discovery could be

proceeded with during the second season. In
this way the great scientific objects of Polar X
ploration would be attained. Besides Captain
Osborn the advocates of exploration by the
Smith’s Sound route were Admiral von Wrangle
(the explorer of Arctic Siberia), Sir George
Back, Admiral Collineon, Sir L. M‘Clintook,
Captain Vesey Hamilton, Mr. M‘Dougall, and
many more officers of Arctic experience. The
various objeotions which had been raised to the
Smith’s Sound route were discussed. There
was not the smallest reason for expecting to meet
with open water early in the spring extending so
close in shore as to stop a willing party. Much
had been said of the open sea discovered by Dr.
Kane's men in Kennedy Cbannel, but all the
arguments which had been founded on it became
baseless when Dr. Hayes found the same spaco
frozen over in 1861. Of course, it was not to be
expected that water would not be found there, as
in all other parts of the Arctic regions, at the end
of June; but the travelling season was from
February to May, and in June the sledges would
return to their ship. If they were to imagine
anything so improbable as that when water would
be met with breaking on the cliffs or against the
beach early in an Arctio spring to the north of
80 deg., they might at the same time rest assured
that such a man as M‘Clintock would not allow a
line of water to stop his progress while he could
put india.rubber boats on his sledges. An exj)e-
dition up Smith’s Sound would incur no undue
risk. There would be not the remotest possibility
of such a catastrophe as befel the * Erebus” and
¢ Terror.”

SECTION F—ECONOMICAL SCIENCE.
THE GUN TRADE.

Mz.J. D. GoopMaN, one of the principal gun-
makers of Birmingham, gave an interesting ac-
count of the small arms manufacture of Birming-
ham. Having noticed the origin of the trade (for
Government supply) in the reign of William IIL,
the paper minutely described the various branches
of the trade. The manufacturers now engaged
in the trade, namber, according to the Directory,
599, who are distributed in the various branches
of the trade. Birmingham workmen are paid at
a much higher rate than those employed on the
ocontinent, which gives continental manufacturers
a great advantage over those in Birmingham.
On the nther hand, the better paid and better
fed English workman can accomplish more than
his Belgian work.fellow ; and the English manu.
facturers possess afurther advantage in the more
extended application of machinery, the use of
whioh in Liege is discouraged by the cheap rate
at which hand labour can be obtained. The
manafacture of small arms by machinery is due
to the invention of an American of the name of
, and is now carried out on a large
scale at Enfleld and Small Heath, the advantage
being that guns so produced interchange in their
parts, that is to say any part of any gun will fit
into any other gun. The establishment by law of
the obligation to prove all guns before sending
them out gave English guns a good name for
security, and aided in obtaining for the Birming-
ham trade the high reputation which it enjoys.
The paper went on to give the following statistics
with regard to the production uf gans at the com.
mencement of the present century during the
Peninsular war. From a return published shortly
after that period of the number of barrels made
for Government in the years 1804 to 1815, I find
the total to be 3,037,644, or an average number
of 253,137 annually. In 1804 the number
produced was 80,000 ; it steadily increased up to
1818, when it reached 490,000 in that one year
made for the Board of Ordnance alone. Daring
this period Birmingham produced barrels and

other materials for the Indis Company amounting | ©

to a million. This makes the total number of
arms made in the twelve years somewhat over
four millions, or 1,074 per working day. A large
number of these materials, manufactured in
Birmingham, were made up into guns by the
London gunmakers. To verify the traditional
‘‘ gun a minate,” said to have been the produc-
tion of Birmingham dauring the war, we require
1,440 guns per day, or 525,000 per year. For
this we must confine ourselves to the two highest
years, 1812 and 1813, which produced respec-
tively, including the India Company’s sapply,
581,682 and 654,450. I¢ will be instructive to
compare with the results now given the prodac.

tion of the French Government during the [same
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period. The information is obtained from
published in 1822 by M. Dupin, & field oficer in
the French service. During the years 1508 to
1814, a period of 18 years, the arms mang
factured by Franoe numbered 3,456,257, or abont,
200,000 annually. This number gives ug for
every working day 604 guns; the number madg
in England, it will be recollected, being 1,074
per working day. At this time it must be h(',fn,
in mind that France had at her command the
resources of Liege and Tarin, in addition to her
own. 8t. Etienne, the most important seat of
the arms manufacture in France, supplied
754,000, while Liege produced 979,900, and
Tarin 107,000. Seven other towns sapplied the
remainder. The paper then made the following
remarks with regard to the supply of America
during the recent war :—From the returna I have
in my poesession, I have drawn out as aocarately
as I possibly can the number of arms maaufac.
tured in Birmingham and elsewhere for the
Americans during the last four years. The first
shot was fired at Fort Sumter on the 19th
September, 1861. On the 9th May following five
parchasers of arms, some commissioned by dif-
ferent Northern States, others private speculs.
tors, arrived in Birmingham. Each had so well
kept secret the object of his mission, that when
they found themselves all engaged in Birmingham
on the same errand they suspected each other of
purchasing for the enemy, and their anxiety was
increased aooordingly to secure the fow thousand
arms that were then in store in Birmingham.
The few in hand were at once shipped off, and
large orders were given, which continued to
oocupy the trade at their full power, with one
interval, till March, 1863. The intervall allude
to was on the ocourrence ofthe Trent affirin
November, 1861, which led to an embargo being
laid on the export of arms on the 4th December,
1861, This embargo was removed early in 1862,
On the removal of the embargo, one steamertook
out from Southampton no less than about 40,000
rifles to New Yor! The trade worked at its
tull power, straining every nerve, till, I find by
the return from the Birmingham Proof-house,
that in orle month, the month of Ootober, 1863,
60,345 rifle barrels were proved,being very few
short of 3,000 per day from Birmingham alone,
& number altogether unprecedented in the history
of the trade. At that time the sapplies prodnoed
in America at the Springfield Armoury and else-
where began to tell upon the demand. Woe still
find, however, that the numbers were 40,000 to
50,000 per month, till March, 1863; they thea
fell to 14,000 per month, till in September, 1883,
the Northern demand ceased altogether. With.
out notice the orders were suspended, and guns
that had been sent over were even retarned to
this country. The United States Government
found at that time their factories were equal to
supply the whole demand. From the Proof-house
returns I obtain the following numbers, showing
the extent of the sapply of arms from this country
to America:—Birmingham supplied 683,634,
London, 344,802; mniing a total nomber
Enfield rifles sent to America of 1,027,336,

INTER-COMMUNICATION BETWEEN BAILWAY
PASSENGERS.

TxE following paper on this subject was read by
Mr. @. B. Galloway :—Some tims ago, my mind
was impressed with the necessity for s simple
practical plan to enable railway passengers to
protect each other while travelling, and to
communicate any cause of accident to the gusrd
of the train while trains were in motion, for
experience has proved that insults, robberies,
and even murders, can be effected in railway
carriages, as at present arranged, and the
perpetrators of such deeds in some cases have
emﬁed with impunity. To remedy this state
f things I take leave to introduce to your
notice the following plan:—My plan consists
in cutting the seats of the existing reilwsy
carriages, and causing them to lift up like seats
in the pews of churches, or the part of the
seat which is to be cut the width of the door-
way can be affixed to the door, and 0

moved with it. The doors of both ends of the
carriages are proposed to be in part glass, aud
the doors as between the compartments (which can
be made to open either way, into each compert-
ment) would be in part perforated zinc. The
advantages of the perforated zinc, inaddition toits
ornamental appearance, are that it would not
allow while sitting tolook obtrusively

into tge adjoining compartment of the carrisge,

N
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while, in the event of a lady being insulted, or
other passenger being ill-treated, a cry or alarm,
beyomf ordinary conversation, could be heard,
and by the door communication from one com-
partment to the other, assistance could be ren-
dered; while the fact of this existing mode of
communication in connection with the means of
observation through the perforated zinc would
have the direct tendency to preserve order, pro-
tect virtue, ensurc safety, and generally inspire
confidence to railway passengers. I also propose
toafiix atubulararrangement throughout the en-
tire length of railway trains. To effect this object
Ipropose to aflix in connection with the roof, in-
side railway carriages, a flexible or metallic tube
of suficient diameter ; to this tube I affix branch
tubes of smaller diameter, coming down the side
of the carriage, having a mouthpiece, and im-
mediately above this mouthpiece or orifice, I affix
avalve within the pipe, in connection with a
spring, and immediately behind this spring I
affix a short signal. In the event of anything
serious occurring requiring the attention of the
guard, any passenger by pressing his hand on
the valve at once opens it ; the spring behind the
valve simultaneously throws out the signal, which
indicates the compartment requiring attention,
and the passenger who has thus opened the
valve and given the signal, by speaking loudly
into the mouthpiece of the tube, can communicate
with the guard; while the door communication
would enable the rd to travel from his van
without stoppage of the train to the carriage re-
quiring his attention, and the tickets could also
be collected while the train was in motion, just
before arriving at the terminus, which would
save time. I submit the above plan is observa-
ticnal, conversational, and communicational, and
applicable to existing railway carriages. I offer
this invention to railway companies at a trifling
royalty for its use. The means of the tubular
communication can be effected from one carriage
to the other by flexible tubes, coupled by union
connections.

SECTION G—MECHANICS.
A NEW COTTON GIN.

M. E. A. CowpEr read a paper descriptive of ““ A
new Cotton Gin for Separating the Fibre from the
red.” The writer said that though undoubtedly
the ibre could be taken off the seed by the finger
sod thumb in the best possible manner, and no
doubt was 80 taken off in olden times, the process
was 80 slow that a man could do no more than one
pound weight of cotton per day. After describing
the mnchin':dprevionsly in use, the new machine
was described. This gin is composed of a roller
baving strips of leather on its surface at intervals,
and strips of pointed surface between them ; the
roller revolves continuously and there is a blunt
steel blade which is caused to ngproaeh the roller,
and recede from it, at intervals by means of eccen-
trics which also move it uind down both in the
direction of the surface of the roller, and in the op-
ite diroction; in addition to this roller and

e, there is a vibrating beater to pueh off the
seeds, this last action being very similar to the mo-
tion of the beater in a M‘Carthy gin. The eccen-
trics are on a small crank shaft that moves the
beater, and which has a pinion on it driven by a
wheel on the roller shaft. This gin differs from all
others in its complete intermittent action, and it
also acts on an entirely new principle, viz., that of
n::ging fast bold of the cotton fibre close up to the
seed (just as it might be taken fast hold of by a
Pe&n'l finger and thumb) whilst the seed is sepa-

rated.
. The steel blade recedes from the roller when fibre
18 enteringy, and then nips upon it and holds it fast
close up to the seed, whilst the beater pushes off the
seed, In consequence of the fibre being thus locked
fast in the jaws, it has been called the * Lock Jaw
Gin,” one side of its jaws being formed of the strips
of common leather on the roller, whilst the jaw on
the other side is formed of the blunt steel blade
caused to approach the leather surfaces when nip-
g, by means of eccentrics. This machine (mann-
actured ‘;{ Messrs, Parr, Cuartis, and Madeley, of
Pheenizx Works, Chapel-street, Manchester) does
its work so eﬂlectually and quickly that it gets
ﬂlrn h several times a8 much” work as a common
M‘Carthy Gin” can, and many times as much
8 an *‘ Indian Churka,” and at the same time gives
& decidedly increased length of staple from a given
sample of cotton. This new principle of action in
separating cotton fibre from seed promises to canse
a3 great a change and improvement in ginning cot-
ton as Heilmann and Lister's invention did in
the combing of wool. The new machine, it is
soticipated, will tend to great improvement in
the groww and packing of cotton, as the machines
are adapted for use on the cotton fiolds.

GUN COTTON.

Dr. FairBaAIRN read the report of the Gun Cotton
Committee, which stated that after the Newcastle
meeting of the British Association tha committee
drew the attention of the Minister of War to the
usefulness of gun cotton, and in January, 1864, the
Government appointed a committee, of which Gone-
ral Babine was appointed chairman. The Govera-
ment committee were still prosecuting their in-
quiries, and after they ehall bave reported, the
committee of the Association Will be prepared to
take action. Dr. Fairbairn eaid there might be
some doubts as to the application of gun cotton for
military purposes, and the Government had insti-
tuted strict inquiries into the subject. As soon as
the Government Commission reported, the com-
mittee would deal with the matter. He might
state that certain improvements had lately been
made in the manufactare of gun cotton, which was
now formed in cakes and afterwards cut into pieces.

BAILWAYS IN WAR, .

Bir J. BURGOYNE was to have read a paper on this
subject, but in consequence of the pressure of busi-
ness it was postponed until next year. The follow-
ing is the paper, which opened by stating that rail.
ways would have an im}:ortant effect on war, and
that it was a matter of interest to asocertain the
means of obtaining the greatest advantage from
thew, and what would be their precise capabilities.
A vague idea existed that armies could be trans-
ported from place to place, and to a aeat of war,
with the same facility and speed as ordinary travel.
Jers, whereasthere were many circumstances connec-
tedwith the conveyance of the former which would
show any such comparison to be quite fallacious.
With regard to a small body of infantry, there was
no reason why this should not be the case; but
with large forces and with cavalry and artillery,
and all theaccessories otf an g{my. its bng&gage, camp
uipage spare ammunition,its waggons,&o., enorm-
:‘tlu mupwould be required, and difficulties would
arise which called for study and consideration to
reduce them to 8 minimum. How toadapt the ordi-
nary railway passenger and horse carriages and
trucks in the best manner to the transport of troops
of all kinds, and how to get the troops most
rapidly in and out of them, would be easily
ascertained if it had not been so already; the great
desideratum was to define how large forces could
be moved in greatest strength, with the most
rapidity, on single railways or by a limited number
of lines, for it was on these calculations, having
under consideration the several lines which could
be brought to bear on the operations, that the
enerals in command must arrange their plans.
g‘he basis for consideration would be what could be
with its ordinary

done by any one line of railwa
means from other

means, or aided by addition eans |
lines of the same gauge with which it was con.
nected, on the same level, and which might not have
the same pressure onthem. To afford an idea of
what might be required, it might be assumed that
the officers aud soldiers would occupy the space of
ordinary travellers, and oonsequently it would
become a question how many passenger carriages,
in how many trains, each drawn by one locomotive,
would be required to convey 1,000 men, with their
officers ; and how many horses of cavalry, nrtille‘xl-f

and for staff of infantry regiments, one truck wo 4
carry. The guns and equipments of each battery
of field-pieces, with number of trucks necessary to
carry them, should be defined, as well as the num-
ber of horses per battery of horse or foot artillery.
To give an idea of the amount of conveyance re-
quired for such forces on one_occasion, to transport
a battery of field-pieces, with its horses and car-
riages, and about 500 cavalry, merely to a review,
no less ‘than six trains were required, consisting
each of thirty railway carriages. Viewing the very
luose means necessary for moving any but a very
moderate force, and the embarrassments which
would attend the undertaking in the rapid suc.
cession required to be effective, it became a matter
of much interest for railway engineers to consider
and define how arrangements could be made in
providing, stationing, and working the trains that
would tend to facilitate the service, and wbat, with
the adoption of these measures, would be the capa.
bilities of conveyance of troops of given strength
to given distances in given times on emergent
oocasions on any one railway ; whether, for instance,
as the great traffic isin ome direction, both lines of
rails ,might not be used for it for certain distances,
under the best arrangements which can be made
for the return of carriages, &c. These researches
are required not only to ascertain the best modes
of ncoeleratins the movements, but also to come
to a clear understanding as to what, even when
duly organised, can be obtained from railways
in rapidity of transport for large bodies. It is
mapnifest that, as they approach the sceme of
action, the railways would have less influence
on the immediate theatre of warfare itself, and it
would be somewhat dangerous to trust to them at
all under the chance of the enemy interrupting
the communication between the divisions and re-

sources of the army. For short distances there
would rarely be much advauntage, as regards time,

in moving troops by them, on account of the time
re%u.lred for getting to and away from the railway,
and into and out of the carriages. Their great ad-
vantage would be for concentrating troops and
means, by converging lines, from interior to
some appropriate point forming a basis of opera-
tions; for gradually bringing up reinforcements and
other resources to the rear of the army; and for the
speedy and better removal of lick{ wounded, pri.
soners, and all encambrances. They will also be
particularly favourable to retresting forces, by ex,
diting their movements; while, by the destruction
of the lines bebind them, the enemy would be de-
prived of any use ofthem. The destruction
and the repsirs to railways will hereafter be an
engineering duty for which the service should be
prepared. Every railway, even in the vicinity of
the operations 1n @& campaign, will be of much
value, o long as it can be uned without danger of
interruption, and therefore it becomes @ subject of
interest to dgoueun knowledge of the best means
for their destruction, and bow to tpm them in
cases where the lines are likely to fall into the
hands of the enemy, or for re-eotabh-hmﬂmy that
may bave been more or less injured. is olear
that a portion of a railway might be for houys in
temﬂ:rm possession of a part of an army, who
might, from ignorance, or want of some trifli
means, be unable to take advantage of the ocoasion,
and thus would Jeave it to be re-possgased by its
enemy in perfect order, when, by due instruction
and a little eg»:nna' n, an infloential amount of
damage mi; ve been done to it. The militesry
engineers of an army have attached to them in the
field a selected assortment of the most usefulimple.
ments for the different services most frequently
required of them, the proportions of wh?lga they
vary according to the prospect of the nature of the
approaching engineering_operations, sach es for
sieges, entrenchments, destruction or repairs of
roads and bridges, mining, &c.; and they are
practised in tho best modes of applying whatever
weans may be at hand for their nrgou. To thess
must now be added what is applicable to the de-
struction and re-establishment of railways. Im
ing a railway 80 as to impede the progress and
available means of an enemy’s army, the object
will of course be to do as little injury to a
oonvenience of the country as is oco
with the primary consideration of crippling the
military resources of the enemy for the time.
Should the exigencies of the period justify ex~
tensive damage, it will be done by blowing in
tunnels, bridges, viaducts, or embankments,
by mines and processes as practised by military
engineers, with regard to the old routes, tothe
extent that circumstances will allow, and may
admit. The object for consideration, however,
here is, how the peculiarities of a railway can be
dealt with to most effect, in a summary maaner,
with little time and small means ? '.l‘dnng it, then,
as a question rather of dismantling than of destroy-
ing, the first measure would be taking up and
destroying of the rails, This would be easy enough
to a party of railway navvies provided with their
apparatus; but what we require is, some instruc.
tions and practice given to soldiers how to do as
much as poesible with the smallest means, Thas,
instead of being, asat present, from ignorance per.
fectly helpless, they might be taught under previous
instruction, that even a few stray articles for im.
plements, sach as might be found in an adjoining
house, a8 might bo described, could, on an emer-.
ency, be made available to some extent. Possi-
gly, it could be shown that, after a first rail was
removed, the very article itself, with the sleepers,
&e., migixt be to extend the damage. Another
question would be, having in view the possibility of
obtaining a temporary power over a railway which
is of servioe to the enemy, what very small and most
portable assortment of implements might be car.
ried within a detachment being accompanied, if
possible, by a few sappers that would aid such a
proceeding, and what would bo the most effective
process; and if the implements could be such as to
enter ‘iinltg the assortment fqrn:lu}g pn:l: of the engi.
neer fiel uipment, required for other purposes,
all the bo:f?er. The r:?h being raised, the best
disposition of them would be clearly to carry them
away altogether; but it is very improbable that
there would be available means of conveyance to
ronder that practicable. The next most easy
resource would be to scatter, hide, or bury them;
but if it could be shown how tixey could be broken
or rendered unserviceable, the effect would be still
greater. The destruction of the sleepers would be
much more easy, but the effect would be leas, and
the removal of the chairs from their portability
would be easy, and also valuable for the object.
With regard to the reinstatement of a damaged
line, it would be instructing to know whether any
temporary expedients can be adepted for the pas-
sage of locomotives and carriages, or even of the
carriages only, across the places where the rails
may have been removed, till new rails can be pro-
cured ; and, if so, what those expedients may be,
and how to be applied. One resource might be
available in double lines, namely, to dismantle one
of the double rows, from the nearest part un.
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touched, to make good a thorough communication
for at least one singleline. It will be very desir-
able to obtain from railway engineers a considera-
tion of all these matters, and special instructions
drawn “up on all expedients that can be -umie'eed,
in which t}:le_ troop tbl?: more pu;tlioular y i.:ge
engineer soldiers, mig] subeequen tised ;
nothing of the kind, it is belim, hnnynlgn;:t been
ertaken,

DISTILLING HYDROCARBONS.

THE object of this invention is to obtain liqunid
hydrocarbons and other matters in an improved
condition by means of the apparatus, which faci-
litates the process of manufacture, and enables a
oonsiderably lower temperature to be used than
has been hitherto employed. These improve.
ments have been patented by Mr, William Cor.
mack, of 15, Little Moorfields, chemist, and
oonsist in placing the solid or semi.solid matters
to be distilled into retorts, which are heated ex-
ternally in the usual manner; but instead of
employing one heat for the separation of the oil
and another higher heat for its vaporisation and
expulsion, the lower heat only is used for the
separation of the oil, and the oil is then expelled
from the retort by the introduction of a jet of
atmospherio air, or gas, or steam, gingly or com-
bined, superheated or otherwise, near the sur-
face of the matters to be distilled, which system
prevents the oil from being charred or deterio-
rated, and thereby enables an inoreased quantity
and euperior quality to be obtained. A per-
forated pipe is placed in the interior of the re-
tort, which is afterwards hermetically sealed at
the top, and the gases formed during the distil.
lation propel the -liquid hydrocarbon or other
products downwards into suitable receivers, and
thus the products of distillation being confined
within the retorts become mainly the propelling
agents of the oils or other products by the down-
ward distillation.

In the engraving, fig. 1 is an elevation, and
fig. 2 a section of a vertical retortto be employed
for downward distillation. The retort is formed
of & metal shell a, surrounded internally and ex-
ternally by casings b ¢, composed of firebricks,
fireclay, or other suitable composition, and be-
tween the casing cand the outer brickwork d
there are three flues ¢ f g, which gradually di-
minish towards the top. At the bottom of the
rotort there is a perforated metal plate 5, a plan

DISTILLING HYDROCARBONS.

of which is shown in fig. 8, and to this plate is
connected an outside door s, which is hinged on
one side to the axle j, having wheels k adapted
to a tramway l. Between the plate and door
there are uprights or tubes m for determining
the space between the two, and the combined
plate and door are conneoted by chains » pass-
ing over pulleys o,and counterbalanced by weights
p, and when the retort is to be closed atthe
boltom a lute of olay is placed on the parts q r,
and the weights p pressed down until the two
parts are in contact, which are then firmly held
together by a number of clamps, one of which is
shown at s; or, instead of the pulleys and weights,
& windlass may be employed, as shown at a2. At
the centre of the bottom door s there isa pipe ¢
leading to the receptacle of the products of dis-
tillation, to which pipe is connected another pipe
u, the bottom of which is submerged in a suit-
able depth of water or other fluid, which acts as
a safety apparatus; for if there shounld be any
obstruction between the retort and the receiver
the distilled matters would escape through the
fluid and prevent any damage to the retort. In
the interior of the retort there is a perforated
ipe v held in its place by a stud w on the per-
rated plate and by a oross bar@. The retort
is hermetiocally sealed at the top by the cover y
and manhole lid z, provided with the necessary
lutes, there being in the centre of the lid a hole
for the reception of a thermometer al. When
the bottom of the retort is closed by the combined
plate and door, and the retort charged with the
coal or other substance to be treated, heat is then
circulated through the flues ¢ f g, and the gas
whioh is evolved foroes the oil or liquid hydro-
carbons or other matters through the body of the
coal or other substance, and through the tube
and perforated plate and pipe into the receiver.
After the volatile and liquid products are with-
drawn, the clamps are loosened and the combined

plate and door lowered, which are then wheeled | bra

on the tramway on one side for emabling the
ooke, charcoal, or other matters to be withdrawn,

When either atmospherio air, gases, or steam
is employed to assist in the expulgion of the oil
or liquid hydrocarbons or other matters, a pipe
b is conneoted to the manhole lid, and the air,
gases, or steam is forced through the body of the
matter operated upon, and after the oil or liquid
bydrocarbons or other matters are discharged,
if it be desired to produce a superior quality of
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coke, the oentral tube is removed, and either at.
mospherio air, steam, or gas is admitted for a
sufficient length of time to carbonise and purify
the contents, by which process the hydrosulphar.
ous acid gas and other impurities are driven of]
and pass away through the manhole, the lid of
which has been removed, or they may be ocon.
ducted to chambers to be condensed. .4
is a section of the receiver, which is conneoted to
the bottom of the retort for receiving the heavier
liquid products, and the lighter products are
carried onwards into a second vessel or condenser
shown in fig. 5; this vessel contains two oom-
partments or chambers, divided by a partitioca
which extends from the top to within a short
distance from the bottom; the partition st
the bottom is sabmerged in water, 80 as to seal
it. By the gaseous hydrocarbons having to pass
through this colamn of water in the second
vessel, nearly the whole of the liquid hydro.
carbons are arrested and detained, the more
volatile hydrocarbons being carried forward
the elastio force of the gases or vapours. Suc
vapours are further conducted into upright
ocondensers, such as are in ordi use for ob-
taining still more liquid hydrocarbons or other
matters, the surplus gaseous hydrocarbons being
allowed to escape, or they may be used for heat.
ing, lighting, or other purposes, or returned
from the gasometer to the retort. When re.
quired an exhaust pipe is added whioh is con-
neoted to an exhaust pnmp for drawing off the
oil or lignid hydrooarbons through the con-
densers, the receivers, and the retorts.

The lon%promined lﬁ{l}y of water has at length
arrived in Paris ; the m-house officers have al-
lowed theriver Dhuis to pass their gst.u. When the
washing and purification ofthe aqueduct and .{ph
bave been acoomplished, the inhabitants of the higher
quarter of the city will drink water from the cele-

ted Champagne country of the Aisme. The
length of the aqueduct is eighty-four miles, of which
uvgntﬁ-fonr miles are of lolix masonry work, with
an inclination of the tenth of a metre for every five-
eighths of an English mile, and nine odd miles are
in cast-iron conduits across valleys, the inclination
being 0.56 centimetres (a fraction more than half
an English yard) for every five-eighths of a mile (1
kilometre). At Montmenard, Montretout, and
Montceanz, the tubes go underground. The works
were commenced on the 1st of June, 1568, and have
cost 16 million francs (£640,000).
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FIG. 1

CENTRIFUGAL APPARATUS.

Mzssps. ALEXANDER AND WirniaM SuiTH, of

, engineers, have patented an invention
vhich relstes to improvements designed to
render centrifugml apparatus, such as is used in
the manufacture of sugar, simpler in construc-
tion, more conveenient for being erected, and,
when in use, more efficient in action and less
lisble to get out of order thsn machines of the
kind as hitherto constructed. In the accom-
panying engraving fig. 1 is a vertical section,
ud fig. 2 an elevation of the machine, whilet
fg 3is » sectional plan of the duplex brake for
sopping the motion of the basket. In this ma-
chine the vertical spindle 1 of the turbine or
rolating centrifugal basket 2 is fitted with a small
cone or oonical “pulley 3, to be driven by a coni-
al pulley 4 fast on a horizontal shaft 5 carried
in bearings 6 on the under side of the machine.
This shaft 5, instead of being fitted with fast and
kose pulleys to be driven by a strap from a line
of main shafting according to one plan hitherto
in use, or instead of being itself part of a long
main shaft working two or more machines, and
rquiring engaging and disengaging appliances
in connection with the turbine spindle, accord-
ing to another plan hitherto in use, is here
driven dneetlg from a steam cylinder 7 bolted to
the side of the casing or framing 8 of the ma-
chine. The cylinder 7 is inverted, its piston rod
9ismuing below and being jointed to a slide block
10, working in guides on the side of the casing 8,
ud connected by a rod 11 to a crank on the
borisontal shaft 5. The machine is thus rendered
completely self-contained and independent of
otber machinery or shafting, whilst engaging
ud disengaging gear is dispensed with, the parts
remsining always in driving contact, and the
machine being started in a gradual manner, and
% as to avoid unequal action on the cones 3, 4,
by gradually admitting the steam to the steam
olinder 7.

In stopping the machine the steam is shut off,
ud the momentum of the moving parts, which
vould continue the motion longer ﬂl:an is desir-
tble, is overcome by means of a duplex frictional
brako 12, actuated by a lever 18. This brake
comy two frictional blocks, which are ap-

to opposite sides of the boss of the cone 8
means of crossed levers centred on a fixed
stud 14, and connected to the lever 13 by links
15and a rod 16. In using a single steam cylin-
der, as shown, smooth working is ensured by
fxing a weight 21 on the horizontal shaft 5, to
counterbalance the weight of the moving parts in
connection with the steam cylinder ; but if pre-
farred two steam cylinders may be used, and the
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cylinder or cylinders may be either fixed or oscil-
lating, and with common rods or with trunks.
The cylinder or cylinders may also be either ver-
tical, inclined, or horizontal, but in all cases
attached to the casing or framing of the machine,
so that the machine with its driving power will
be completely self-contained, and can be erected
or set down in any position that may be most
convenient, without reference to shafting or other
machinery, the only connection required being
that of a pipe to supply steam.

Another improvement arp]icable to the fore-
going arrangements, and also to other arrange-
ments, is shown in fig. 4, and consists in fitting
on the driving shaft 5, placed with a slight incli-
nation to the horizontal, two conical driving pul-
leys 4, 23, facing each other. One 4 of these
driving pulleys is in contact with the cone 3 on
the turbine spindle 1, whilst the other 23 is in
contact with a similar cone 24, on a short inter-
mediate spindle; this intermediate cone 24 being
in contact with the cone 3 on the turbine spin-
dle 1 on its other side. By this means the tur-
bine spindle 1 will be driven from both sides,
and the friction in its bearings will be greatly
reduced, whilst it will run more smoothly, and
continue longer in good order than when driven
on one side only.

SELF-ACTING SYPHONS.

Mg. G. H. DEVEREUX, of Lamb-terrace, London
Fields, Hnckney, has patented improvements in
syphons. In order to render them self-acting,
he makes the descending leg telescopic, and com-
bines therewith a cylinder and piston in such a
manner that by drawing out the leg to its
greatest length a partial vacuum will be pro-
duced in the cylinder, and to supply this vacuam
the liquid passes up the ascending leg, and is so
drawn over and thesyphon setin action. This ar-
rangement isshown at fig. 1 of the accompanying
engraving, which is a section of such a syphon. aa
is & tube forming the ascending leg of the syphon
and a portion of the descending leg thereof; at
its end is fixed a piston b, which is made tight
by a hempen packing wound around it; c is a
cylinder into which the piston b fits, and in
which it is able to slide; d is a cap screwed on
to the top of the cylinder ¢, and the pipe a passes
freely through a hole in the centre of this cap,
which thus acts as a guide to make the cylinder ¢
work truly with its piston; e is a cock at the
lower end of the cylinder c. When the ascend-
ing leg of the syphon is immersed in liquid and
the stopcock e is closed, if the cylinder ¢ be
drawn down so as to lengthen the descending
leg, a partial vacuum is formed in the part of

FIG. 2.

(the cylinder under the piston, and liquid will
come up the ascending leg to supply it; thenon
opening the stopcock e the liquid will flow from
the syphon. To stop the flow the stopcock is
closed, and if it is desired to discharge the -
syphon the cylinder ¢ is pushed up, and then the
stopcock is reopened, when the whole of the -
liquid in the syphon will return to the vessel
from which it was being drawn.

If it be wished that the liquid should be kept
out of contact with the cylinder, which is some-

FiC.l FiG.2

times desirable, as when the apparatus has to
work with acid or a liquid which would corrode
a metal cylinder, another construction is adopted
as shown at fig. 2, which is a section of a syphon
thus constructed. a a is the tube forming the
ascending leg and the upper part of the descend-
ing leg of the syphon ; b is a cylinder fixed to it,
it screws airtight into a cap ¢, which is soldered
to the tube a; d is the tube forming the lower

part of the descending leg of the syphon, it
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slides Yoorely over the tube d, and has a piston e
at its upper end which fits the cylinder b air-
tight, and is able to slide up and down therein ;
J 18 a cap screwing on to the lower end of the
cylinder b, and having a hole at the centre,
through which the tube d is able to pass freely;
gisa ltopeogk at the lower end of the tube d.
The syphon is worked in the same way as that
first described.

T ——————
Obituary,

W}: regret to announce the death of Mr. Wostley
Richards, which took place yesterdsy week,
after a long illness, at his residence utEd’badon,
in his 76th year. Of late years iin in.
creasing age and infirmities had obliged him to
withdraw from aotive publio life. Now that in-
dustrial exhibitions are so much in vogue, it
should be remembered to Mr, Richards’s credit
that he was chairman of the committee of the
exhibition hald in Birmingham in 1849, at the
lut:;nt to the B:irti::‘ Aseociation, and which
was the precursor ] r displays in Hyde
Park, and satill more hhl‘;g:t v u, yIn
connection with his branch of manufactnre—th
gun trade—Mr, Riohards was a .man of special
note, as being amongst the oldest and most skil-
fal members of the trade. His experience of gun-
making, extending over more than half a ocentary,
embraced an bi;gnim number of changes and im-
provements in mili and sporti 8.
To these Mr. Richards g::{ly oon'gzbn:egd,g“:ot
only by adopting the inventions of others but by
adding improvements of his own. It may be
noted that he was the first person in Birming-
bam to take out a licence to use Forsyth’s copper
oap, whioh superseded the old flint gun, and he
lived to see even this notable invention displaced
by the nl!-igniting ammuuition of breech-loading
guns. With the last-named class of weapon the
name of Mr. Richards s closely associated ; and,
indeed, throoghout England no name is better
known in connection with the gun trade generally
:ihn that of Westley Bichud;l—tl.lhe mark of his

rm being a guarantee for hi uality, trust.
worthiness, and excellence of wgork(llnmship.

WE also have to record the death of Mr. Rob-
ert Charlton, engineer of the Killingworth Col-
liery. The deceased had only returned a few
months ago from Servia, where he had bcen
engaged in eome mining operations, and since
then he had been employed as one of the princi-
Enl engineers at Killingworth Colliery, where

e had gained, through his kind and amiable dis.
position, the affections and goodwill of all the
workmen with whom he came in contact. His
remains were interred at Dinnington Church on
Friday ; and to evince the respect in which he
was held in the neighbourhood, nearly the whole
of the old resident workmen connected with
the colliery, together with many of those also
from Seaton Burn, where the deceased had
previously lived for many years, accompanied
his remains to their last resting-place.

THE “ BELLEROPHON.”

Tn1s iron-clad frigate of 16 guns, upon the trials
of which the fature construction of the British
navy so much depends, had stcsm up for the
first timo late on Tuesday, and on Wednesday
steamed out to the Nore and back for the pur-
so of affording the engineers who have built
er engines (Messrs. Penn and Sons) an oppor-
tunity of turning them round for an hour or two
preparatory to taking the ship upon the measured
mile on Thursday, and likewise for the purpose
of affording Mr. Reed, the Chief Constructor of
the Navy, who was on board, an opportunity of
making a preliminary trial of the balanced rud.
der with which this ship is fitted. The run was
attended by most satisfactory results. Although
this was the first time of steam being admitted
to the powerful engines of this ship, which are
fitted with surface condensers and all recent fuel-
saving appliances, the ship, as soon as she was
olear of the sandbanks off Sheerness, started off
at a spoed of nearly fourteen knots, and after
running for two or three hours returned to the
harbour to await the full.speed trials, The
action of the new rudder was most remarkable,
the ship turning completely round at high speed
:Lvm ono direction to the opposite one in 1 min.
Bec.

NEW RAILWAY SHACKLE.

Messes. FREEMAN and Grunpy, of 78, Cros
street, Manchestor, engineers and machiniste,
have invented and patented a new shackle or
coupling apparatus for railway carriages, wag-
gouns, and other vehicles, with the view of saper-

i coupling chaine now in use. The
system of attaching engines and carriages now in
use requiros a man to go in between two car.
riages approaching each other in opposite direc-
tions, at considerable risk to his personal eafety,
to affix a link on one of the carriages at the pro-
per moment to hook on the other. Great num-
bers of men are crushed and maimed, if not
killed, every year by the present system, and it
would no doubt be desirable to adopt an easier
and safer mode of accomplishing the same pur-
pose. The apparatus by which Messrs. Free-
man and Grundy seek to effectthis object is very
simple. Each carriage bas a reversible screw
wedge and bell-mouthed cone, so that, by the
working of a lever over it, either may be put in
position as wanted. Supposingtwo carriages ap-
proaching each other, one with the bell-mouthed
cone in & horizontal position and the other with
the screw wedge in a similar position, they are
self-acting. The wedge goes within the
bell-mouth, where there are four spring catches
which at once seize the screw and hold it, so that
the coupling is effected in an instant, without the
intervention of a railway servant to guide it in
any way. To uncouple the carriages, a porter at
eitier side of the line is within reach of short
levers which liberate the screw from the spring
oatches, and the uncoupling is effected as rapidly
as the coupling: It is to be hoped that the inven-
tion may prove sufficiently successful to meet
with the approval of railway engineers and
directors, and be universally adopted.

ATLANTIC DEEP SEA SOUNDINGS.
AccounTs of deep sea soundings have appeared
from time to time ; those obtained by the ¢ Ball.
dog,” Captain 8ir L. M‘Clintock, being the last,
may be considered unexceptionable for acouracy.
The following remarks on this subject by nne of
her officers appear in the Nautical Magazine for
the present month :—In the deep sea soundings,
asmall line and heavy weight were found to be
best adapted for determining the depths acon.
rately, as with these the surest indications of the
weight having reached the bottom were obtained.
With a large line—deep sea line, for instance—
it was found exceedingly difficult to ascertain
when the lead was at the bottom. Cod line was,
therefore, invariably used for the purpose, with
weighta as follow :—In depths under 150 or 200
fathoms, with a 28lb. lead; beyond 200 or 300
and up to 800 or 1,000 fathoms, with a 56ib,
lead; and in all greater depths with an iron
sinker of 118lb. weight. The cod line was sup.
plied from the manafacturers on small wooden
reels, containing 1,000 fathoms each; and to
prevent the inconvenience of bending one line to
another whilst sounding, was usaally transferred
to a larger, but very light, recl in one length of
2,500 fathoms,

The method of ascertaining the depths was
ng follows:—The line was eused down for the
first handred fathoms, and then allowed to ran
off the reel unchecked. The times occupied by
the running out of each successive hundred
fathoms wore noted, and the rate, as might be
expected, was observed to decrease gradually as
the weight descended. When a marked decrease
in the rate ocourred the weight was known to have
reached the bottom ; and, under favourable oir-
oamstances, the line almost ceased to run out after
this happened. Usually, it was also quite pos-
sible, by allowing the line to run loosely throngh
the hand, and exercising great care, to foecl when
the bottom was reached. It was, however, the
invariable castom, after the weight was known
to be down, to allow the line to run out to the
next mark, 8o that the time noted should prove
the fact. Theslack line was then hauled in, and
the depth taken when the line was quite taut,
and up and down. The line was then hove in
slowly by the deck engine; bat it very seldom
happened that more than a few hundred fathoms
were recovered, 8o that the weight and wmost of
the line were saorificed npon each occasion.
Once, however, the iron sinker, of 118lb. weight,
was brought up from a depth of 1,913 fathoms.

For bringing up & specimen of the bottom a
special apparatus had, of course, to be em-
ployed; and it required a strong line to bear the
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heavy strain i i i .
d put upon it whilst
In with the engine. Deep pea lim:,e vlvnngs ::;ie
harily used for this purpose; but when the shj .
had much pitching motion, the tapered 'mp
live alone possessed the reqnisite strep I:
all the deep ses soundings obtained by the
‘“Bulldog,” two distinct operations were, there.
fore, performed : one for determining gh,' depth
and the other for bringing up the bottom, It
may be well also to add that, in addition to the
uncertainty of obtaining the depth aocuratel
with a large line, the difficulty was mdam’l
greater by the circumastance of the senpd;
machines being farnished with dataching weighes
which released themselves the moment they
touched the bottom. The time aocupied by pro-
curing a specimen of the bottom wes usually
_ubont three hours; during which loog period

; keep the ship over the line,
and this was frequently sttended with great
difficulty. It wus ordinarily effected by keepi
her head to wind by means of the driver, an
occasionally tarning the paddle.wheels vary
slowly. When blowing freah, the main topaail,
8ot aback and braced about as required to assist
the driver, was found very usefal. It also tended
to keep the ship astern, so that the paddle.
wheels conld be moved safficiently to give effact
to the radder. In this, as in every matter con.
neoted with deep sea sounding, the utmost care
is necessary in order to obtain complete sucoess;
and without it the labour is worse than useless,

ARTIFICIAL STONE.

To obtain a factitious stone which may take the
place of the ordinary Turkey, Water of’ Ayre,and
Arkansas stones used for sharpening cutting
tools, and for kindred purposes, is the objeet of
an invention recently patented by Mr, E. Parns-
cott, of Leeds. To this end he prepares a com-
pound which will admit of being moulded to sny
required form, and which when moulded may be
hardened and brought to the consistency of stone.
In carrying out the improved manufacture, the
chips and dust obtained in preparing lithogrs
phic _stones are reduced to fine granules, emery
powder, borax, and saltpetre are added aund
the whole thoroughly mixed in a mill. The mir.
ture thus obtained is moulded to any required
shape—for example, cutting and polishing tools;
the same is first submitted to hyd‘:ulio Ppressure,
and then to furnace heat, whereby the hardness
and coneistenoy of stone is imparted to the
moulded articles. The following proportions
will produce a good result, viz. :—pounded litho-
graphic stone twelve ounces, borax two ounces,
saltpetre half an ounce, and very fine emery two
ounces. Place these substances together in an
ordinary incorporating mill with edge runners
(such as is used for preparing and mixing mastic
and sand), the pan of the mill being heated by
means of steam or gas, and subject the sabstances
to the action of the mill until they are well
mixed and incorporated. Then remove the com-
pound thus formed and place it in strong iron
moulds for the purpose of being submitted to
pressure. These moulds are made of varions
shapes to suit the purposes for which the arti-
ficial stone is to be used.

The pressure necessary to effect a proper con-
solidation of the compound may be conveniently
given by means of a strong hydraulic press. The
amount of pressuro which has proved satisfsotor,
is about twenty tons per square inch of surfac,
of the moulded article. When the requisit
mechanical consolidation of the moulded articles
has been thus obtained, the moulded articlo is
subjected to a white heat in any suitable con-
struction of furnace, or to such a heat as will
serve to fuse the borax and saltpetre, and effect
the binding together of the granules of stone and
emery. The timo required for attaining this ob-
ject will in general be from half an hour to one
hour. To prevent the warping and running of
the moulded compound under heat, it is clsm
in moulds made of plumbago, fireclay, or otber
like heat-resisting material, before being placed
in the furnace. When it is required to prodace
cutting or polishing wheels, houes, or other like
articles with a less catting power than those
made from the before-named mixture, ordinary
chalk is substituted for a portion of the lithogra-
phic stone granules. The proportions of the
chalk and the granules should be half of each to

produce a good result, the proportions of the
other materials being r;hinedl.”o
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THE DENTISCOPE.

THE DENTISCOPE.

Tem acoompanying engraving illustrates Mr.
Rabo's patent dentiscope, larynxscope, light.
intensifying, andl concentrating apparatus, for
mrgical and othzer operations. This most use-
fol apparatus is & great boon to the profussional
world of surgery, and not only to them, but to
mankind in gemeral, inasmuch as that, while
the former are mided and assisted with the most
essential elememnt, light, in a most convenient
and beaatifal arrangement, the latter may at all
times and in all places have the remedial mcans
resorted to at nnce to relieve or cure them,
sither at their own homes or in the operating-
room of the surgeon and dentist. The inven-
tim is due to one of our ablest dentists, Mr.
Babn, who for years has been struggling with
the difficnlties of ocontending with the want of
light, fo the end, however, he was successful
in producing an apparatus which answered all
parposes most effectually, Mr. West, of Cock-
wpur-street, having carried Mr. Rahn’s ideas
inlo practice in the manufacture of tho instru-
ment,

The dentiscope consists of an optical arrange-
ment of lenses in a cone and tube, with a rack-
ud-pinion adjustment for focussing. This is
moanted apon a plate, which moves in dovetails
tpon a larger plate, that forms a screen, with
ncks and pinions to raise and lower the optical
smngement at pleasure. The screen is jointed
to 8 massive foot or stand, provided with a
double-threaded tangent screw, with a bold
nilled-head nut for adjusting the soreen to
angles of elevation or depression. At the back
of the soreen, and upon the foot or stand, is fitted
s branch with pillar, carrying a Leslie’s patent
wrgand gas-burner, with stop-cock and connect-
ing piece, to which may be attached any length
o india-rubber flexible gas tubing to commani.
ale with any gas snpply on the premises, or
provided in & le india-rubber gas bag, to
be placed in a suitable and convenient place for
the performance of the operation. The branch
ud pillar carrying the gas burner is fitted also
vith racks, pinions, and milled-head nauts, to
udjest the flame to the necessary distance and
beight required by the variable position at which
the optical arrangement may be required.
The whole of this structure is fitted upon a cir-
clar plate, with centre cone or turntable—thus
the instrument may be brought instantly into

At the recent meeting of the British Association,
Mr. Archer suggested that experiments should be
nade upon vegetable silk fibre, which was almost
"ilaeless for commercial purposes, but would, he
thought, be applicable to the purposes of manufac-
taring & material in lieu of gun cotton.

@ oxrespondence,

THE TIMES ON THE PATENT LAWS.
TO THE EDITOR OF THE *‘ MECHANICS’ MAGAZINE.”

S1r,—Some of the views expressed at the late
meeting of the British Association of course found
an echo in the Times ; and its eccontric arguments
on this subject would scarcely deserve notice but
for the ‘ Finality Jack ” stylein which that journal
indulges. In an article in the Témes published on
the 13th instant, two points are defiantly put for-
ward as unanswerable, both of which may be very
easily answered and refuted :—‘‘ First (the Times
says) the right of exclusive property differs from all
other property (with the exception of copyright) in
being purely and entirely the creation of the law.”
*“ 8econdly, no author can say that his literary
career was hampered and development checked by
the privileges conferred on those who had written
before him.” To the first assertion :—The law was
made to protect, as far as practicable, that which
is already property before the law can be brought
to bear upon it. The production of a man’s brain
is as much his property as the labour of a man's
hand. The law attempts to protect that property
which has been created by a man’s study, industry,
assiduity, ideality, and ingenuity. It is therefore
highlyabsurd tosaythat thelaw creates the property.
To the second assertion:—An author is just as
much h red and checked by that which has
been publinﬁed before he writes, as an inventor is
by that which has been invented previously to his
invention ; and the author who ignores other men’s
writings is very likely indeed to become a plagiarist.
He also runs the same risk as tho inventor of a
modern antique ; for if his book is not new, as well
as good, it will not sell. Generally the arguments
of the Times against the patent laws amount to
this:—The patent laws ara not perfect, they do
not meet every case; therefore abolish them. But
I would remind the Times that many other laws
are quite as imperfect as the patent laws, and that
the proposition to abolish such lawson that aczount
would be scouted by society.

I am, Sir, yours &c.

1, Clifford’s Inn, September 19. T.

0Y.

REVIVIFYING ANIMAL CHARCOAL.

Sig,—Animalcharcoal for sugar refining has now
become indispensable. It is true that it is a great
ezpense to the refiners, but their whole success
depends upon its use. Good charcoal enables them
to obtain 5 or 10 per cent. more crystallised sugar,
which bad coal destroys, converting it into syrup.
It is therefore necessary for the refiner to pay the
greatest attention to his charcoal, because therein

be tested by a chemical proof ; for this matter a
small portion of the coal is boiled in distilled water,
and in this water ‘only a few drops of chrmical pre-
parations are put. When chnrean:ubaidec the water
should be as clear as before boiling. Now I would
ask, is it possible to bring charcoal to its primitive
strength by a simple reburning? I think not. As
we know that the charcoal is not only able to re-
move the colour from out of the sugar, but also the
lime, salts, and other impurities which tend to de-
stroy c:fsta.llised sugar, it is clear that, to restore to
charcoal its primitive strength, requires something
more than a simrle reburning. In filtering sugar
through charcoal three different processes of re-
moval are carriedon; the first refers to substances
offensive to taste and smell, the second refers to
lime, gyps, salts, and the third to organic colouring
substances. Now, if the charcoal which absorbs
and retains all the above named substances
be put into the reburners without any thing
baving been done to it, what must be the re-
sult ? The colouring substances burn and leave
ashes behind, and those askes ctog‘ up the pores of
the coal for the next filtration. The lime also by
reburning remains unchangeable,as the heat has not
the least influence upon it, only 8o far as it makes
the coa! from time to time harder and more glass-
like, o that it soon gets quite unfit for taking up
colour. The liguor then runs out from the bottom
of the filters in the same condition as it is put on at
the top. The refiner is surprised at the result, and
wonders where can be the cause. 1t lies in the coal,
which is badly prepared, and 8o instead of gain it
brings loss.

In the revivifying of charcoal, therefore, three
different processes are necessary, vis., first, the
fermentation of the charcoal, which tends to destroy
the organic colouring matters; second, the addi-
tion of a certain quantity of muriatic acid to dis.
solve the lime, which afterwards is washed away by
water; and third, the reburning of the in open
cylinders, which effects the removal of all the sub-
stances offensive to taste and smell. Charcoal pre-
pared after this method enables the refiner to ob-
tain from 20 to 30 per cent. better liquor, and this
is the method adopted by

Your obedient servant,

C. GBRKER,
9, William.street, Cannon-street-road,
8t. George’s East.
PEAT FUEL.

Str,—I do not know whether you have observed
a report of a paper read before the British Associa-
tion, and he ‘“ A New Preparation of Peat.” I
have read it, and beg to state that this so-called
“ New Preparation” has been in use in one of the
central counties of Ireland for more than t«wo years.
Having during last summer visited Ireland, I took
the opportunity of seeing these works, and when I
read this paper was so struck with the resemblance
of this so-called * new process® to the one in use
there, that I think it only fair to inform the inven-
tor, through your paper, that his supposed new in-
vention of drying peat by raeans of a heated current
of air has been used in Ireland before, and has beecn
shown there also as a new invention.

Yours, &c.,
London, September 19. A.C.

[We read the report of the paper above alluded
to, and considered it to contain no new information,
for which reason wa did not give it insertion. The
whole matter was investigated in detail in a paper
on fuel read by Mr. Perry F. Nursey before the
Society of Engineers in January, 1864. Tho only
new point advanced appears to be the christening of
the condensed peat produced under Buckland’s
patent by the name of Torbite.—ED. M. M.]
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lies his greatest profit. If coal is bad the greatest
skilfulness in manufacture cannot justify itself.
To my regret I must confessthat the revivifying of
charcoal in many sugar refineries is as yet in its
infancy.

_The sugar refiner, if he will succeed, has to make
himself sure of the good quality of his charcoal be-
fore it is put into the filters. The charcoal should

writer, not necessarily for insertion, but as a proof of
good faith,—Rp, M. M.

REeox1vep,—H.0.—C.—W.W,—J, B.B.—0.G.—A, C.
—E.A.C—T. M.

Axswxrzp 3Y Post.—N. P, B.—J, N., jun,—C,G.—
W. W,—E. A, C.—F,R.—H, (,—0. L.
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Hiscellanen,

In our last number we referred to phenic acid as
an antipestilential agont, and alluded to the diffi-
culty in obtaining it. Wo learn that phenic acid
and its various preparations are well known in
France, and a knowledge of its remarkable thera-
peutic and antiscptic qualities is principally due to
the researches of Dr. Jules Lemaire. Steps are
})eigg taken for introducing the article into Eng-
and.

Ono of the largest ploughing matches in England
came off at Thame ycstergny week in tho presence of
an immense number of spectators. The interest ex-
cited by the contest between Purser and Barker, the
rival plougbmen of the Howards of Bedford and Ran-
somes of lgplwich, for tho prize open to all England,
was perhaps never equalled. Tho effect of these
competitions, which are becoming very popular,
cannot fail to stimulate both ploughmen and plough.
makers. The work done was of tho Lighest order,
tho Bedford man being declared the winner, his
veteran compunion Hulett, who has ploughed in the
Erelence of most of the crowned heads of Europe,
aving also won the first All-England match this
ear. At the annual ploughing match of the
icester Agricultural Association the All-England
g;ize was won for the fourth time this autumn by
essrs. Ransome’'s man (Tarker), in competition
with Messra. Howard’s mau, Georgo Brown.

*“ An old copper smelter’” writes to the Times to
say that in the neighbourhood of Swansea there is
a gentleman who has invented a process, whereby
the coppur can be returned frow the ore without
any smoke, at the sawme time rendering tho refuse
fit for the iron furnaces, and worth about 12s. per
ton for iron. He thinks that if an iron tarnace
were erected in connection with the copper works,
it would answer the most sangunine expectations.
In additioun to the sulphuric acid whirh would be
obtaincd in the process, small works where detect-
ing chambers are provided could return ten or
twelve tons per week of arsenic, which otherwiso
would be carried with the wind and dropped on
adjoining land. The adoption of this invention
would confer a great boon on the inhubitants of
Swansea, who live almost their whole life in a cloud
of smoke, mud, or dust.

Tho Paris correspoudent of the Chemical Nows
states that an important cxperiment has been made
by M. Duchemnin during a holiday at the seaside.
He made a small cork buoy, and fixed to it a disc
of charcoal containing a small piate of zine. He
then threw the buoy into the sea, and connected it
with cogper wires to an electric alarum on the
shore. The alarum instantly began to ring, and
has gone on ringing ever since, and it is added that
sparks may be drawn between the two ends of the
wires. Thus the ocean scems to be a powerful and
incxbaustible source of electricity, and the small
cxperiment of M. Duchemin may lead to most im-
portant results.

A mine of solid petroleum has been discovered in
Western Virginia. The vein varies in depth from
50in. to 250ft. A tom of the ore yiclds about one
hundred and seventy gallons of pure vil. This is
the biggest grease spot we ever heard of.

Two moro of the iron mortar-boats which have
long been laid up in Chatham dockyard are to be
turned to useful account. The mortar.boats 104
and 110, two of thosc bnilt dnring the Ruasian war,
are to be removed to Deptford, to be employed as
lighters for conveying stores and provisions.

Advices by the West India mail state that the
first portion of the pontoons and other materials for
the floating dock arrived at St. Thomas on the 19th
of August, all in excellent ordor. The remainder of
the mains reguired for the completion of the gas
works arrived on the 18th ule. Tho laying down
of the pipes was progressing very rapidly, and it
was confidently expected that the town would be
lighted up with gas by the end of September.

A letter to the New York Herald says :—General
Payne, late of Paducah notoriety, has created a
sensation among river men by the invention
of a new propelling pewer, which does away with
the use of boilers, and causes an immense reduction
in the expense of fucl. 100,000 dol. bas been of-
fered for ono.tenth interest in the patent, with a
view to bringing it into use on tho Illinois Central
Railroad.

The French Minister of Commerca and Public
Works has issued a circular to the directors of all
the railways in France on the subject of establish-
ing signals for the sccurity of travellers on rail.
ways, and it is said that, from the commencement
of the coming year, all the carriages of every
passenger train will bo placed in communication
with each other, and consequently with the conduc-
tors of the train.

We last week referred very bricfly to a discovery
of coal at tha foot of Mount Olympus thirty
miles from Salonica. It appears that the Viceroy
of Egypt having becn informed that coal was to be
found in the ncighbonrhocd of the classic mount at

once gave inatructions for the striking of the stra-
tum. The works were carried on successfully, and
the result is that, after reserving for the Steam
Company Azizie, of Alexandria, ite full require.
ments of coal, the Viceroy tproposos throwing open
to all nations the delivery of this fuel, which can be
farnished at the rate of 10f. per British ton, at a fig-
ure immediately below the present cost of coal 1n
any depdt along or around the Mediterrancan sea-
board, The importance of this discovery cannot
be too highly estimated, for not only will it effoct
an immense saving in working the steamers of the
various companies trading to Alexandria, and the
enstern parte of the Mediterranean, but it is not
impossible that depdts may be formed to meet the
requirements of the Red Sea traffic, because coal
can be shipped from Olympus and stored at Sues
at a cheaper rate thau coal drawn from other
sources of supply.

Several inventions bave lately been patented for
tho prevention of accidents in coal and other mines,
but perhaps the most simple and most complete ap-
paratus is that of Messrs. Denton and ngtta.ker
which consists in the application to the cages of
strong iron springs, which catch the woodwork on
every stoppage of the cages, and effectually prevent
them from slipping. In case of an accident sach
as that which ocourred at Wigan last week by the
breakage of therope, this apparatus wonld at once
have stopped the cage, and prevented the great
loss of life which took place. The invention also
provides ngainst accidents from overwinding, a slip-
catch giving way when the cage hasreached the
required height.  The patent has been successfully
tried on the Ardsley colliery of Mesers. Firth,
Douisthorpe, and Company.

A Urief deseription of an ice-making machine now
in operation in Paris is given in Les Mondes. The
inventor, M. Menard, cmploys amylie ether, which
is compressed to the cxtent of from five to seven
atmospheres. From the reservoir the liquid is
allowed to escape into a worm circulating round
square vessels of water, which becomes frozen by
vaporisation of the ether in the worm. The account,
however, is somewhat ambiguous ; it states that the
machine will produce 50 kilos. of ice per hour.

The adulteration of Dutch yeast is extensively
practised ; recent importations have been found to
contain a largo admixture of China clay ground as
fine as flour. The average import of Dutch yeast in
Hull is about 7,000 baskets per fortnight, and dur-
ing the past fortnight 128 baskets of yeast have becn
destroyed as unfit for human consumption.

At the last meeting of the Academy of Sciences
M, Carret presented a note On the new epidemic
in Savoy, in which he reasserted the cause of this
disease to be tho carbonic oxide produced by the
cast-iron stoves. His nephew, M. Jules Carrot,
has proved the presence of the gas in a room heated
by a cast.iron stove. M. Maurand submitted an in-
strument which may proveof great value. He calls
it a ‘“ Ready Reckoner (prompt calcalateur),” and
it is intenaed to reduce with caze and accuracy the
weights and measures of all nations to the French
metric equivalents and vice versa.

A correspondent of an American exchange ob-
serves that invention has been exhausted upon
machines to wash with, and that we are on the
wrong track : it is to chomistry we should refer
instead of mechanics, Benzine, for czample, takes
up grease. The French eau favelle takes up dirt
with little rubbing, but it eats wool. Could the
odour of benzine be got rid of cheaply, and the
fluid be again used, it might lead to successful
investigation in chemistry that would much further
relieve our domestics of their hardest work.

We understand that Mr. Fry, of Quay-atreet,
Bristol, has designed a railway carrisge in which
the risks and annoyances to which railway travel-
lers are at present subjected are entirely obviated.
He connects all the carriages by bridges which are
fastened on like the buffers, so as to recede in case
of pressure, and there is a passage through the cen-
tre of all the carriages, so that the guard can paes
with perfect eafety from the last carriage to the
ongino-driver. The carriages now in use can be
modelled on this plan with very little cost. The
only objection is that the passage would occupy
about a sixth of cach carriage; seven carriages in-
stead of six would be required. The additional cost
would be very little compared with the perfect
order and safety secured by the new design.

Abont twelve months since it was stated that in
boring near the base of the HHambleton Hills, 2 seam
of coal had been met with, of fair quality, Since
then, the formation of the Gothland Deviation Rail.
way showed the existence of a thin seam of coalin
that district., Theso indications have led to furtber
examinations, and it is asserted that indications of
coal underlying Cleveland have been met with, espe-
cially near Staiths.

Scveral gentlemen interested in the elevation of
the working classes have commenced a company,
called * The Clayton Ferge Company,” for the ma-
nufacture of boiler plates and of bar iron, <u the
principle of dividing profits with the workmen and
the customers, All profits up to 10 per cent, will

belong to the shareholders, all above 10 per cent.,
after providing for repairsand renewals of plant,is to
bedivided into three equal portions,the first of which
will belong to the shareholders, the second to the
workmen, and the third to the customers. The
subdivisions amongst the workmer are to be in
accordance with the wages earned by cach, and the
subdivieions amongst the customers according to
the purchases made by each.

A trial was made lately, in the courtyard of the
Archinto Palace, at Milan, with what the inventor,
Paolo Porta, calls an * air ladder.” It consists of
several pieces, which, with a sort of carriage asa
basis, can be fixed one on topof another. A height of
90ft. was thus reached in a very few minutes. The
apparatus mey be bent down to an aagle of 45 deg.,
and is capable of carrying heavy weights, The prin-
ciple, it is stated, can be adapted to portable
bridges, which can be put together in an equally
short time.

From America we learn that the Sixth-avenue
Railroad Company, in building their immense
stables a few years ago, made provisions for keep-
ing their hundreds of horses in the basement; but
expericnce has proved that keeping horses in this
way is terribly injurious to their health, and the
Company have come to the conclusion that they
cannot afford it. They are now altering their
stables, at great expense, to bring all the stalls for
the horses above the level of the ground.

In Paris horseshoes may not be roughed, because
that wears out the macadamised paving so general
on the great thoroughfares of that city ; but it tells
fearfally on horses. DParis would reward the inven-
tor who would contrive a shoe which, without
baving picking projections, wounld yet have bite
enough to keep from ulip&ing. Intervening stri
of steel might, by the quicker wearing down of
softer irom, keep up the required edge, and not be
too costly.

The Grand Duke Constantine of Russia, Lord
High Admiral of the Imperial Nuvy, has presented
Capt. Cowper P. Coles, R.N., with a massive
snuff-box, set with dinmonds, and bearing the ini.
tinls of the Grand Duke in diamonds on the centre
of the lid. Such an acknowledgment of the worth
of the turret principle must be highly gratifyi
to Capt. Coles now that the turret is alread,
to about a dezen vessels of tbe Imperial Russian
Navy in the Baltic, and has been tested under all
possible conditions of wind and weather,

In section A of the British Association, Mr.

Glaisher read a paper by M. A. Claudet, describ.
ing an ingenious contrivance by that gentleman for
showing pictures of figures in apparent motion, the
explanation depending on the known fact that the
retina of tho eye retains for a short time the image
of any figure formed upon it. M. Claudet has oon-
trived slides on which photographs of figures in
different positions were placed, and being visible
through two lenses to only one eye at a time, by
rapidly moving the slide, the appearance of motion
is given to the figures.

The torpedo question is receiving the attemtion
of the Admiralty authorities, who we understand
have sent orders to Chatham dockyard directingthe
sailing frigate ‘*Terpsichore,” 18, one of the numer.
ous vessels rotting out theirexistence in the barbour,
and encumbering the navigativn of the river, to be
dismantled of all her stores, and prepared for re-
moval to the entrance of the harbour, near Gillin,
ham creek, where preparations arein progress by
Royal Engineers for destroying ber by means of
sunken torpedoes. We further learn that Mr. Done
ald M‘Kay, the well.known American shipbuilder,
is at present in this country, and is in commanica-
tion with the Admirally on the subjec of torpe-
does. It is said the authorities purpose to enter.
tain seriously the question of having on handa
stock of these destructive miesiles, with a view of
laying them down in the event of a war, in the dif-
ferent channels leading into our harbours, thus
:eaving our fleet to a great extent free to procsed

0 sea.

A visit to James Watt’s workshop is thus graphi-
cally described by an Edinburgh gentlemap attend-
ing the British Association :—Wo were admitted
into his workroom—a iuret at the top of the
house. It appears he had a scolding wife, who
didn’t like the meeses and noises he made, 8o he was
scnt to the attic. This room is exactly as Watt
left it. The very ashes are still in the grate ; his
little latho has a bit of unfinished work in it ;
lie about ; books and drawings are in old Arawers,
and strewed here and here. It is a miserable little

lace. Only four of us could get in at one time. In

act, the daugbter of the house who went with us
had to tuck herself up into all manner of shapes to
prevent her crinoline sweeping all the lettersinto
the corners. T'be house is a very good one,
Watt was rich when he died there; but it's clear
his wife kept bim and his little workroom in the
background. This room has only been recentl
opencd, By the will of Watt’s son it was orde

to be leit for ever as the old man left 1t when bhe
last went out at its door,
for more than thirty years,

It was not logked into
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Patents for Inbentions.

ABRIDGED SPEOCIFICATIONS OF PATENTS,

Tux Abridged Specifications of Patents given below are
classified, according to the subjeots to which the respective
inventions refer, in the following Table. By the system
of olassification adopted, the numerical and chronological
order of the spocifications is preserved, and combined with
all the advantages of a division into classes. It should be
anderstood thatthese abridg t3 are prepared exolu
sively for this Magazine from official oopies supplied by
the Government, and are therefore the property of the
Propriet f this M. i Other papess are hereby

produce them without an acknowledge-

Prop o

warmed not to

meat —

BoiLzrs Awp Furwaoxs,— None

Bm’mnol AXp Burorxe Marerians,—543, 543, 869, 870,
578

CHEMISTRY AND PHOTOGRAPNY—538, 564, 596

OuLrIvaTION OF TBE SoIL, including agricultural imple-
ments and machinea,—576

Eurcrrican Arraratus,—None

¥iszous FaBRIOS , Including machinery for treating fibres,
pulp, paper, Lc.,- 536, 548, 563, 568, 577, 583, 583

iron or other suitable material placed at any desired inter-

val apon & line of railway betwsen the up and down rails. J

Each bracket is furnished with a shaft resting on a boss on
the upper part of the same. On this shaft the inventor
koys, at any deeired angle, a short arm or lever baving a
¢ flat table "’ on its outer end, and at an augie to this arm
or lever he keys on this same shaft a double lever. When
in a state of quiesoence, the *‘ flat table’’ lever forms an
scute angle with « vertical Jine drawn through the ceuntre
of the shaft, whilst the double lever at the other end of the
shaft rests upon a pin in the side of the bracket, and has
holes hored in its extremities to receive connecting wires.
He affixes a stud on one side of the bracket beneath the
upper arm of the double lever, and upon it places a right-
angled lever, one end of which is so shaped as to form a
catch, whilst the other end is plain and parallel to the rail.
A lug is also formed on the catob end of the lever. Wires
conveyed by means of carrying rollers from bracket to
bracket are secured to thess lugs, and the levers at the
extreme end of the shatt. Upon an engine passing one of
these brackets, the flange of one of the tyres of the whee!
strikes a lever connected with the table lever, throwing it
up, and in so doing throws a stud affixed to the upper end
of the double lever into the catch lever before named, a
spring or weight on the axis of which permits it to yield
the requisite distance. The table lever is by this motion
placed in a nearly vertical positi The eogi ing on

546 G. K, Gznm.d, A‘? o’azmm n airtight jare
lor preserving eggs and fruit, and suo artioles .
Dated February 97, 1865, b
These jars and their oovers are so construoted that they
will show at any time whether they are really airtight,
and how long they remain s0. To obtain this result the in«
ventor employs for the outsid of the jara oap
made of some elastio materiai, such as india-rubber, with s
strong ring of the same material which fits in a groove after
the air of the jar is rarefied, either by placing it in bot
water or by packing the material, When hot the ocap is
fixed on the jar, which will be found depressed on the Jar
oooling, and remain 50 aslong as the jar keeps perfectly

irtight. Patent abandoned

647 O. Onina.

An $mproved fluid valve. Dated Feb-
ruary 27, 1865, proved fuid va

The patentee claims, first, the pecaliar arrangement of
the corresponding portions of the cylindrical vessel, and
the plunger, as described, for adapting quioksilver or any
other suitable fluid to the dpnrpooo of coatrolling the pas-
sage of other liquids or flaids of less specific gravity. Se-
oondly, the double receptacles for quicksilver or other seal-
ing fluid, and the arrangement of parts described, whereby
the same movement of the plunger produces a reverse
action in the respective fluid p , and 80 acoom-
plbhe- in_ each oase thoe partioular effect required. Patens

to the next bracket performs the same op'anofon: ﬁ’nt,
h 1 the first bracket ; ion being brought on
the

Tadi

Foop Axp Bevxraaxs, i 4 for orep
fond for men and animals,—546, 565, 561, 595, 699

ne ing wices the catch le’ver releasesthe table lever.
A gi
gm P'”k“, before the first engine has reached the second
b is n

FUBNITURE AND APPARKL, i g y
time-keepers, jewellery, musical instruments. &c.,—
538, 541, 661, 552,554, 558, 569, 579, 885, 588, 594

OxwenaL Macmxxry,—857, 558, 560, 565, 575, 581, 684,

597
h:.llf'llo, HzarTixa, A¥D VENTILATING,—B49, 661, 568,
for their facture,—580,
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RBoaps awp VrmicLzs, including railway plant and car-
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878, 586, 589

Buirs oD Boars, including their fittings,—553
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WaRrARE,—540, 550
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835 J, 8StarLrY, Impr
Dated February 25, 1865.
This § ion refers part to in which
the work {8 supported on a cylindrics! arm in which the
shuttle or lower thread bobbin fs contained. In the ma-
chines the work is caused to travel forward as the sewing
progreases by means of a feed ring roughened on the peri-
phery, the roughened surface of the ring coming flush or
nearly flush with the surface of the cylindrical arm, and
the work being pressed down on to the feed ring by a presser
wheel or flat foot above. In such machine,however, the feed
ring has been made as a piece by itself, and separate from
the parts of the cylindrical arm on each side of it, which is
an inconvenient arrangement, and involves moro or less
complication in driving the feed ring. According to this
invention the patentee forms the feed ring on the casing of
the outer end of the cylindrical arm, and drives both it and
the casing by means of an axis passing through the arm
centrally fromend to end ; at the extremity of this axis is
a feather o stop, and this engages with the disc which
closes the end of the casing, 80 that the feed ring and the
casing rotate together, and the shuttle or lower bobbin
traverses to and fro within it. The casing and feed ring
are readily slidden off the arm to allow free access to the
thuttle. Patent completed.

536 T. DroxsriELp,T. E. JoNzs, and J. AseTON, Certain
impr ts in hanism or apparatus for ** blocking,”
rolling, and measuring calizo, linen, flannel, or other woven
Jabrics. Dated February 25, 1865,

This invention consists in the employment and use of a
frame in which a series of fixed bars or rods are artanged,
under and over which the cloth first passes, and is cansed
to pass between pressure rollers, whenoe it is delivered and
formed into a roll upon a spindle or shaft which is sup-
ported in bearings fixed to the framing and t d by a

1anlarl hi.

following the first one, aud passing the

. d of the d by the table lever, which

is mearly vertioal, striking a projeotion in ication
with a bell which may be placed on the weather board, or

valve letting off steam, or on a whistle, and thus the alarm
is given. Patent abandoned.

540 E, H. ELDakDeE, 4 mafnlm repeating and bresch-
Ioa:iu rifie. (A communication.) Dated February 325,
1888.

is mot described apart from the draw-

3 1

This

ings. Patent completed.

841 R. 8xxra. Improvementsin organs and Aarmoniums.
Dated Febraary 25, 1865.

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

542 O. WHiTING., Improved portable frames and joints
Jor tables and other articles, applionbls also to frames for
building purposes and the liks, Dated February 27, 1865,

In constructing these frames the patentes forms the joints

548 M. B. Naiy. Improvements in the manufacturs or
treatiment of floorcloths. Dated February 27, 1865,
This invention has for its ohject, by improving the
tacture or of floor cloths, to render them,
when dried by artificial heat, generally superior in quality
and darability, and less liable to distortion or stretohing
tban b " The § ¢ ists in I Jucing
moisture into the drying chambers or stoves, to com-
pensate to soms extent for the volatile oils driven off from
the paint, and to prevent the goods from shrinking or
At atent completed

549 W. 81m. A method of Mmth&,muz ﬁ;ou mineral
uminating a

oilr:éudin wkyu:‘tcoog‘m/or nd Aeat
Pproducing purposes, and in the machinery or apparaius oon
neolad therewith, Dated February 37, 1866,

This invention has for ita ial object the 1oy
ment of the gases producad by the heating of mineral oils
for the production of heat and the generation of steam,
and when employed for the latter purpose it is preferred to
convert the oil into gas for burning in a retort placed in
the ordinary fire or fael chamber of stesm boilers; the
gas may, hos , be yed from a gasholder or other

with mortices or sockete, and t y , or tong

of brass, iron, or other metal, cast, rolled, or pressed to the
required section, the latter being made to simply slide or
drop in and lift out of the former. For table of the better
class,he prefers to make themale and female parts of brass,

P ble for ining it previous to being
burnt. It is, b , considered ad geous to employ
placed in the furnace of the boiler,

lied and maintained at &

it direot from a retort
as by means of this it is supp
high umogrw.nn, which is very desirable for the eficient

or cast malleable iron, but for ordinary purp
castings may be used. The metal sockets are let into the
pillars, legs, or supports, and the tongues fixed to the ends
of the side and end frawnes, and, except when the supports
and frames are made entirely of metal, the joints and
b of that ial are led by the mah y or
other woodwork of the table. When it is required to make
the frames so that they can be lengthened, as in the case of
dining tables, the sockets are made in triple formn, or the
frames are made with changing sides of extra length.
Patent completed.

643 W. H. Tucker. Improvements in fire and thief-proof
safes, chests, and strong room doors. Dated February 25,

We cannot hers give space to the details of this inven-
tion, Patent abandoned.

544 H. H. HexsoN. Improvements in railway chairs,
Jastenings, und sleepers. Dated February 27, 1868,

One of these improvements consists in forming the sur-
face of the sleepers upon which the chair rests, as also the
under surface of the chair itself, as an inclined plane, in
such a manner that, for the chair to be moved outwards hy
the side thrust of the train, it would have to be raised up
the inclined plane; as,1n order to be so raiced, the chair
would at the same time have to lift the train, it will he
evident that no such motion can take place under these
circumstances. Another of the improvements consists
in forming projections, lugs, or bosses upon the under sur-
face of the chair, which fit into corresponding recesscs or

bandle. If a ‘‘block’’ of cloth is required, a blocking
board supported on centres is employed in place of the
aforesaid spindle for *‘rolling.”” The cloth in ite passage
from the pressure rollers to the roller or block is kept even
and straight by a balance lever which is caused to press on
the under saiface of che cloth as required. Patent abane

837 J, Asxzw. Improvements in the construction of a
portadle vehicls for teaching children to walk and giving as-
siatance to invalids. Dated February 25, 1865,

This invention consists in the coustruction of portable
carriages manufactured in various kinds of metals, such as
iron, brass, stecl, &c. Tho portabl iage is d with
& suitably shaped rim, by prelerence circular; to the
under side of this rim three or more tabes are attached by
vin joints, and within these tuhes other smaller tubes or
rods slide, the lower ends of which are connected to a large
rim by pin joints; the lower rim is aleo preferred to he of a
circular form. The inner tubes or rods have springs ooiled
around them by which they are retarded (acoording to the
degree of the strength of the springs) from sliding within
the upper tubes, by which is obtaincd an elastic aotion
between the upper and lower rims. Those tubes have at
their lower ends collars capable of being afixed in any
desired position by set crews, and thus to regulate the
height of the upper rim which receives the child or invalid.
This upper rim is provided with a door or opening as here
tofore, aud is secured by a lock or key or thumb screw to
prevent the child or invalid falling out of the carriage. The

iage is mado and noiscless by of brass,
&c., lined with india-rubber or other substance, and the
slightest movement of the child’s f ut or feet gives the
facility of going in any directi Patent leted,

638 P. A. L& C. D& FOXTAINEMOREAU. Certain improve-
ments in the treatment of madder and the products obtained
llh:n/rom. (A commuaication.) Dated February 25,

65,

‘We cannot here give space to tho details of this inven-
tion. Patent completed.
8390 W. CaLverr. Improvements in signalling on rail-

% Dated February 26, 1865.
invention oconaists of a series of brackets of cast

d in the surface of tho sleeper, or in forming
f 3

)

gz of the p , and for effecting an economical
use of the oil. Patent completed.

850 T.W. Roys and G. A. LiLLIENDARL, Improvements
in rocket guns and rocket Rarpoons, and apparatus to be
used therewith, for the capture of whales and other purposss,
Dated February 27, 1865.

The patentee claims, firstly, the construction of rocket
harpoon guns with a longitadinal alot or out on the under
side of the barrel, sub tally in the and for the
purposes described and set forth. Secondly, the forming
of the longitudinal g , slots, or openings in the upper
side of the gun basrel for allowing the esoape of a portion
of the back fire to counteract or balance the escape of the
lock fire through the out in the bottom of the barrel, and
for elevating the protecting ourtain or flap as described
and set forth. Thirdly, the application of the small pistol
on the under side or side of the barrel, substantially in the
maoner acd for the parposes described and set forth.
Fourthly, the peculiar form of plug used to close the rear
eod of the rocket, and for carrying the barbed arms and
looped rod. Fifthly, the looped rod for ocarrying the
double eye and transverse stop or rod for attaching the
barpoon line thereto, as set forth. Sixthly, surrounding
the metallic rocket case or tube with paper or other simi-
lar sub Patent completed.

661 B. BancLAY. Improvements in sewing machines.
Dated Febroary 27, 1885,

Wo cannot here give space to the details of this faven-
tion. Patent complated, ’

|, 653 R. AA.Bloorun. A combined key and weapon of
. foation )

proj apon the sl which fit into
in the under surface of the chair, in such a manner that
any shifting of the chair in an outward direction is impos-
sible. Another imp iste in forming the chair,
or a portion thereof,of thesame width as the sleeper,and ia
forming lugs or flanges upon the same to fit against the
side surfaces of the sleeper; these lugs or flanges are pro-
vided with bolt holes through which bolts are driven or
screwed into the side surf: of th

8/ . Dated February 27, 1865,

This in i ists in forming a key and weapon of
defance in one. The inventor hinges the shaft of the
key to the ring or handle within or upon whioh it folds
whon the key is not required for use. The ring or handle
may D¢ then firmly heid by the fingers or hand and forms a
good weapon of defeace. en the key is required to be

" ariv used it is opened out from the ring or le which may
| © sloepers, %0 | be of vari hapes. Patent abandened.
the ordinary bolts, spikes, or trenails driven in the top 553 J. Bracte, jun. I nts in alling
f , Jun. algn.

surface. Patent abandoned.
545 F, DANCART. Improvm,mu’ n apparatus or bell

mprovems: appa-
ratus, specially applicable to signalling on board ship. (A
anicatd )onl’hwd Fehruary 21"."1886.

alarmas to fucilitute the P gers
and guards of railway trains, sohich suid apparatus is
equally applicable to apartments and other similur purposes.

Dated February 27, 1868,
‘This imp! d is intended to he placed at the

top of every carriage, 80 as to be visible to the driver of the
train ; it is worked from tho interior hy means of cordsar-

ged in any ient ition for the accommodation
of the passeugers, the alarm being sufficiently loud to
attract the attention of the driver, no matter at what speed
the train is going. Tho following is a desoription of the
improved apparatus and the mode of operating the same.
In the interior of a metal box, which may be of any suitable
shape and dimensions, is an ordinary clcokwork movement
com ' unicating motion to an eccentric, at one end of which
a metal peg or pin is secarely fixed working in an opening
made in a balance arm to which the hammers of the bell
are attached, and aoting on the pog as a lever. An escape-
ment lever keeps the h in a ti 'y position;
they are set in motion by pulling a cord attached to one
end of the said escapement lever, Thus, in order to start the
alarm, it is simply necessary to pull the cord, which raises
the opposite end of the p tlever; thiscausesadetent
attached to the centre of the lever to liberate the peg of
the eccentric,which being thus freed is set in motion by the
action of the spring of the clockwork acting as usual in
toothed wheels and pini The alarm maybestopped by pull-
iog another cord attached to theother end of the ascapement
lever which causes the detent to catch the peg of the ecoen.
tsic, and thus acrest its motion. Patent abandoned,

This invention is not described apart from tho drawings.
Putent completed.

854 G. HaseLTINE. Impr $8 in the 1fe .
ol{” v:irrorl. (A communication.) Dated February 27,

The object of this jnvention is to ocoat the sucfaces of

h 1

glass or other with a prep [ .
ohtained by cissolving it in nitro-muriatio acid, and
evaporating it to dryness to obtain the salts of plstina,
When thus obtained it is ground into an impalpable
powder, It is then divided into two equal parts, one part
of which is dissolved with the oil of the flowers of lavender,
and the other part (separately from the first part), with
the epirits of ether, and evaporated to dryness, and thea
re-dissolved with the oil of the flowers of lavender. When
each of the partsare thas prepared, the fiest preparation is
ovenly spread over the surface of the flm or other sub.
stance to he treated with a suitable brush, and then
allowed to dry ; the acticle is theu placed in an oven and
heat applied until the wetallised surface has a dark red
colour. The heat is then withdrawn, and the plate of glass
or other substance allowed to cool, when it is removed from
the oven. The second part of the solution of platina is
now applied with a brush as before, and the plate of glass
or other substance again placed in the oven and reheated
until it assumes a dark red colour. The fire is now with-
drawn and the article operated upon allowed to cool befors
mm oontact with the oold atmosphers. Patent
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TImprovements n m, Yy or ap-
u Dated February 27, 1865.
an to hinery or apparatus
of that olass in which endless platforms, beits, or webs of
metal plates suitably jointed together, or other suitably
constructed metallic webs, are employed for the purpose of
conveying the hiscuits to be baked into and through the
heated chamber, whereby the haking is effocied, and con-
sists in separating the upper and lower or forward and
return moving portions of the web (either by the employ-
ment of drume of increased size, or by making use of
additional drams) to a greater distance apart than heret.o-
fore, and in making use of an additional farnace (or
farnaces), or in 80 arranging the flues of a single furnace
as that both the upper or forward and the lower or return
woving portions of the platform or web shall be available
and that biscuits may he baked upon the upper surfaces of
each. Patent abandoned.

556 8.S. Guay. Improvements in paper and cloth lined
pnper collars for ladics und gentlemen, Dated February
28, 1865,

This invention is not described apait from the drawings.
Paleat completed.

657 M. Masox.
culting paper, y
February 28, 18¢65.

This invention relates to a novel arrangement and con-
straction of apparatus for cutting paper, pasteboard, or
other suitable material wherein the knife or cutter is sta-
tionary, and the paper or material is brought into contact
therewith by being ralsed upwards in a diagonal direction,
The invention consists in the employment and use of a
table and pressing bar to hold the paper or material thereon,
which are mounted ou a carriage and capahle of being
turned on a centre or circular plate on such carriage, 5o as
tohring any side of the material under the cutting hlade.
This carriage is caused to travel up an inclined slide to-
wards the stationary blade by means of a double wire rope
ar chain attached thereto, and which passes round two
jrulleys actuated by a long lever or handle, the whole being
supported in a suitable framing. Tbus, when any material
is to be cut, it is secured and pressed upon the table by the
pressing bar or clamp ; the carriage is then drawn forcibly
ap theincline by the rope and pulleys, and the material
<omes in contact with the knife in a diagonal line, and a
olean diagonal cut is effected ; the carriage may then be
lowered, and the table turned partly round to bring anather
poetion of the material under the kaife for another cut.
Latesnt abandoned.

558 G. LAUDKR. tmprovements in mac hinevy for mining
cosl and other substances. (A communication.) Dated
February 28, 1865,

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

65¢ J. M. Harr. Improvements in the construction of
doors or other covers of safes or depositories, and in parts
connected therewith, for the purpose of obtaining increased
aecurity. Dated Kebruary 28, 1866.

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

560 A. Davy. Improvements in making solid iron scales
with bolsters for all kinds of spring knives, Dated Febraary

, 1865.

In performing this invention the patentee takes a rod
of iron of the required size, breadth, or strength, and
after it has been made sufficicotly hot in a farnace, or
wsuch other means as aro usually employed, he places the
hot fron between a pair of revolving rolls, one of them
hariog one or more transverse grooves, plain or ornamental,
of amy size that may be requized cut or cast in it,either
partially across or the whole leugth of the rolls, and at
such distances apart as the length of the rolls may be re-
quiced; the plain part or surface of the rolls press out and
tlatten down the iron sufficiently thin and broad to form
the web or scale, the substance required to form the holster
being forced into the grooves. He then separates the scales
by cutting or other means, and stamps or presses the sub-
stauce left by the grooves in dies, or prints into any do-
sired shape or ornamental form. Palent completed.

861 W, Cr.arRk. Improvements i1 the means of decorti-
oating grain and other seeds, and inapparatus for the same.,
(A communication.) Dated February 28, 1865.

fhis invention consists in first soaking the grain for the
pupose of softening the husk for from three to four minutes,
acoerding to the nature of the wheat or’other grain to be
decorticated. The grain thus prepared is ready to be sub-
jeoved to the decorticating tion. The imp 1 ap-
paratus used for this purpose consists, firet, of a pair of
wood-grinding surfaces covered with an elastic material,
such as buff leather, for example, and also with wire gauze,
«one of the said grinding surfaces (the lower one hy prefer-
wence) being rotated in order to effect the decortication of the
grain ; secondly, of a fan or blower for producing a current
of air at the exit of the grain, for the purpose of the
separation of the latter from the bran or husks; thirdly, of
a d pair of grinding or fini surfaces, also of
wood, but farnished with an elastic covering only, and
having a blower the same as the upper pair of grinding sur-
fisces, by passing through which the wheat or other grain will
Ye.decorticated and separated from the bran or husks, and
may then be ground in any ordinary mill. Patent completed.

$62 W, B. DALSTON, An improved atmospheric pressure
lasqp for the burning of benzole, pareffin, naphtha, or other
volatdle oils, which lamp may be used for all the purposes
Jor which lamps are usually required, either for lighting,
cooking, heating, or other purposes. (Partly a communica-
tion.) Dated Fehruary 28, 1865.

‘The patentee claims the general construction of lamps
for the object and purpose stated by elevating the fluid
used to the point of combustion by means of compressed
atmospheric air, and converting the same into gas at that
point by the meaus described. Patent completed.

8563 D. CuaLuxrs, Improvements in ths manufacture of
textile fabrios, and in the machinery or apparatus employed
therefor. Dated February 28, 1865,

An extension of time for sealing this patont having been
petitioned for, the d lating tothei tion can-
mot at present be seen.

564 J. FokprED. Improvements in treating hydrocarbon
oils. and in vessels for containing the same. Dated Feb-
ruary 28, 1865.

The patentee claims, first, the employment of a solution
of caustic soda or potash as a preliminary treatment oc
process of purification of the crude or of the distilled oils
or hydrocarbons resulting from the distillation of coal,
shale, or peat at a low temperature. Becond, the treatment
of the deposit or foots resulting from the action of the

855 G. T. Buuwrok.
paratus for baking biseuits.
This § ion h: 1

Certain improvements in apparatus for
dy and simil b Dated

also in the treatmont of the deposit or foots resulting f‘;fn_
the action of sulphuric acid on the partially refined or or
pure oilsin the manner described. Thisd, the lining
coating the interior of the wooden casks or similar vessels
employed for the storing or transport of the refined or
finished oils with an admixturo of glue and treacle as de-
scribed.  Patent completed.

565 G. WkIGMANN. Improvements in dies for cutting
screws, (A communication.) Dated February 28, 1855.

This invention relates to a peculiar construction of die in-
tended to he employed in the cutting of metal screw threads
whereby economy of time and labour is obtained with
greatar exactitude in the screw throads so cat. According
to this invention it is proposed to make the passage
through the dio conical, and to form three or more pro-
jecting sharp-edged ribs therein, the edge of each rib
baving a number of sharp-pointed cutting teeth or serra-
tions made thereon of a pitch corresponding to the pitch
of the sorew thread to be cut. The teeth at the entering
or wider side of the die are shorter and stronger than those
al the opposite or smaller side, and serve tuo remove the
outer skin of the metal and make the first or preparatory
cut; but as the rod or blank is secured inwards the teeth
gradually cut deeper and deeper until by the time the blank
has passed through the die tho full depth of thread is cat,
thus dispensing with the tedious oporation of passing the
blank through three or more separate dies. Asthe teeth
act solely as ahsolute cutters a better thread is obtained
than by the present dies, whorein the thread is partly
formed by compression of the metal. If dcsired this die
may be made in two or more parts. Patent abandoned,

866 J. HArRT3moRY and W. REDGATE. Improvenents sn
manufacturing lace in twist lace machines. Dated February
28, 1865,

For the purposes of this invention in the manufacture ot
weavings in conjunction with nillars and meshings when
making what are known as Maltese laces, the patentees
form the weavings in the following mauner:—The longi-
tudinal threads of the weavings are warp threads, and the
wefting of the weavings is produced by two bobbin threads
which are used alternately to weft the longitudinal warp
threads; cach time they are used they are drawn through
the warp double, and are caused to form a double weft in
the opening or shed in the longitudinal warp thread of the
fabric. ‘The warp threads round which the wefting threads
catch are weighted 80 as to draw off sufficient of the weft-
ing bobbin threads to produce thedouble weft each time of
wefting. When thus working the wefting threads they
may also be caused to produce purls either on one or both
edges of the weaving ; the purls may be made intermediate
of the wefting shoots, and the motions may be such as to
produce eithor twisted or other purls. Patent completed.

667 8. WinrtiNg.  Improvements in shop and other
counters and surfaces on which money 18 placed in passing
it from onc person toanother. Dated Pebruary 28, 1865,

This invention consists iu formin: those parts of a shop,
or other counter, or pay placs of a railway station, or other
surface on whicl money is commonly laid, with grooves or
undalations, in order that the pieces of money laid thercon,
may be moro or less unsupporicd at parts, and that the point
or end of a finger may more readily raise a picce of money,
when it isprevented by the thumb from sliding oa the sur-
face on which it islaid. Putent completed.

668 T. S, Havr. Improvementsin gas burners,
February 28,1865,

This invention cannot be described without reference to
the drawings. Patent completed.

569 J. B. TouisSAINT, Dinprovements in guailers, spatter-
dashes, and other similar articles, Dated Murch 1, 1863.

This invention caunot ho described without reference to
the drawings. Patent completed.

570 S. WmuirFigLp. JTmprovements in locks and bolts for
Jastening doors and door bars and drawers. Dated March
1, 1865,

This invention consist3 in employing screw holts for the
bolts of locks and bolts for fastening doors, and door bars
and drawers, instead of smploying plain cylinders or recti-
lincar bolts, and in propelling the said screw bolts into and
withdrawing them from screwed staples, or screw hoxes, or
plain staples, the propulsion and withdrawal of the bults
being effected by a screwing motion instead of a rectilincar
sliding wmotion, as is usual, Patent completed,

871 J. Youna. lmprovements in distilling bituminons
substances, Dated March 1, 1865.

These improvements in distilling bituminous substances
consist in the employmeat for the distillation of such sub-
stances of a chamber or vessel, with an opening at the
top by which the coal or other hituminous subatance is
introduced, and an oening at the bottom by which the
residue is withdrawn ; the heat reqaired to distil the bita-
minous substance being the hot products from the com-
bustion of coke or other fucl forced or drawn through the
interfor of the chamber or vessel among the substauces to
be distilled. Patent abundoned.

672 G, H. Bantit.  Improvements in condensation and
refrigeration of vapours and fluids. Dated March 1, 1865,

The patentee claims, first, a metbod of causing vapour
or fluid to traverse a successive or continuous serios of
spaces formed in a narrow chamber by inclined platforms or
partitions (which in effect is similar to makiug vapour or
fluid traverse a worm, as in the ordinary process of distil-
lation), and cooling the vapour or tluid by contact or con-
tiguity with short tubes, which are kept cooled by the
method described with air, gases, or vapours; second, em-
ploying moisture with air or gas or vapour, as desenbed, to
increasy the power of cooling or conducting away heat, or
any other suitable method of employing moisture for this
purpose employed in this apparatus; third, tne apparatus
doscribed for condensing vapours and fluids and refrigerat-
ing vapours and fluids. Palent completed.

673 W. HoLIDAY. Improvements in przsses for blocking
the tyres of railway and other wheels. Dated March 1,

865.

This invention cannot be described without reference to
the drawings, Patent completed.

574 C.J, PALKMAN. Improvements in apparatus for
distilling, purifying, and storing spirituous tiquors, Dated
March 1, 1865,

This invention—so far as rclates to the storing of spiri-
tuous liquors--consists in the employment of casks inade of
zinc, or of casks of iron or wood coated or lined with zinc.
Patent completed,

516 M. Bayuiss. An smproved machine for pointing or

Dated

d
tic soda or potash on the crude or unrefined 0il8y a0

\
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Y
8), " {s also applicable for forming or draw, dowon
‘%nh of ordinary spikes and other articlu‘:} irr u‘::
ape. - Dated Maroh 1, 1885, i
his machine is composed of two eccen
togethor s0 that their expanding and conrris Wl"..,‘,,"'““"
dhall simultaneously operate on the jron inu:ddw
drawn out, By this process the inventor also uses laun:
or side rolls that work by contact with the vertical 1]
and the iron which is being reduced. The ,,ﬂ..;'”'
feature of novelty iu the invention consists in admww
and retiring the two side rolls to and from their 'orkm.
aatorelieve or remove thoir pressure, thereby permitting ”
mowmentum power to be acquired bv the rovolution of l'ﬂ.
wheel with such machine. Patent abandoned, '
576 N. Hexwoop, Improvements in reapi;
Dated March 1, 1865. Ping machinery
This invention relates to a novel arrangemen
adapted for cffecting a self-acting ’h“'gdtliv:l’;‘m
reaping machines. The invention consists in the useof 3
series of vertical turnstiles which rotate in Ppairs, and
gather the stacks of corn as they are cut, and deliver the
same in sheaves or hundles either at the back or at the
side of the machine. These vertical turnstiles are mounted
on uprizht shafts, which are driven in either direction by
suitablo toothed gearing, or by means of belts and pulieys
actuated by the main driving wheel, o: from the
which drives the gatherers in front of the machine, The
tarnstiles are provided with one or more arms, according
to the crops they are intended to reap, and of course they
must be driven at different speeis to suit the crops, for
which purpose sets of different sized pulleys or gear wheels
must be mounted on the driviug shafts, so that they may
be thrown in or out of gear whenrequired. A spring
catch is adapted to the lower ond of the turnstiles, and is
worked by the hand or foot of the driver when it is re-
quired to stop or put in motion the vurnstiles. The turn.
stiles may he made capable of expanding to suit different
crops, and the driving gear must be arranged to admit of
the machine heing moved either forwards or backwards as
may be required. Patent abandoned.

677 J. Doop. Improvements in mules for spinning and
doubling, Dated March 1, 1866.

This invention cannot b described without reference to
the drawings. Patent completed,

518 W. E. Kocrs. Improvements in the constiruction of
beums or supports applicable to the building of bdridges,
viaducts, roofs, arches, and ships, and in instruments to be
used therein. Dated March 1, 1865,

This invention cannot be described without referencs to
the drawings. Patent completed.

579 A.T. GopFREY. Improvements in musical instry-
ments in the natura of organs n which reeds are employed.
Dated March 1, 1865.

Ia constructing these fnstr ts the patentee places
the reeds beyond the pallets, so that the wind when it is
allowed to pass, on opening a pallet strikes the reed sad-
denly, and causes it immediately to speak. Chis, how-
ever, although ic differs from the usunal arrangement, is
not entirely new, The reeds, as is usual in harmoniums,
aro free to vibrate in the current of air, that 1s to sy,
they are without any stop or surface against which to beat,
According to thisinvention, he places over each reed a pipe
or chumber. ‘Theso pipes or chambers vary in form ac-
cording to the quality of the sound which it is desired to
produce, and in length they vary to some extent according
to the piteh; in all cases, however, he closes the pipe or
chamber at tha top, and makes an opening or mouth on
one side, usually the front, and at the upper end of the
pipe or chamber, This opening or woath is always less
in area than the section ¢f the pipe or chamber, and it is
made more or less according to the quality of sound desired.
The position of the parts is by preference such that the
recd may be at right angles to the length of the pipe or
chamber, 8o that the tongue vibrates to and fro in the die
rection of the lenzth of the pipe. As before mentioned,
the length of the pipes or chambers varies to some extent
with the nitch of the notes, that is to say, he increases the
length of the pipes or chambers from the treble towards
the bass, until a length of (say) ten inches or a foot (or
more for pedal notes) is arrived at; from this point, bow-
ever, he makes all the pipes or chambers in the bass of one
length, or thereabout, and he arranges all their mouaths to
open into a passage which is open only at one end, viz,,
that uearest to thetreble, so that the wind and souna from
any of thesc bass pipes or chambers has to pass along this
passage for a groater or less distance, according as the par-
ticular pipe or chamber is further from or nearer to the
treble. In front of the other pipes or chambers, or thise
towards tho treble end, a board is placed, so as to compel
the wind and sonnd to passdownwards before it can escape,
which it does at the lower edge of the board. Usually he
hinges this board at its lower edge, or that nearest to the
foot of the pipes or passages,s0 that it can he turned back
out of the way when the softness of sound which it pro-
duces is niot for the moment required. Patent completed.

580 T. Hortox and D. S. PRICE.  Improvements in the
treatment of certain products obtained sn the smelting of
tron. Dated March 2, 1865,

‘Waecannot here give space to the details of this invention.
DPatent completed,

581 J. PARK. Impr ts in y employed in
the manufucture of paper, part of which ss applicuble to
drging cylinders for other purposes. Dated March 2, 1865,
This invention cousists, firstly, in the application of the
steam required for hoiling the rags or other materials em-
ployed in the manufacture of paper for giving motiontoa
small steam engine by which the bofler for the rags or
other materials is caused to revolve alowly during the pro-
cess of boiling, the standard or other supports of the boiler
serving as foundations for the steam emgine; secondly, in
an improved bination of hinery for keeping the
endless wire cloth or felt of paper machines nearly at rignt
angles to the rollers over which it revolves; thirdly, inan
improved combination of machinery for cutting pajer, and
lastly, in constructing the drying cylinders of paper drying
machines with cast metal § shells and - wrought-iron
ends, the ends being riveted to the shells to avoid the
necessity of making o joint with cement or otherwise, and
to economise labour ard material. This mode of constract-
ing cylinders is also applicable for calico and other drying
cylinders. Patent completed.

682 J. M. HETHKRINGTON. Improvements in making the
joints of steam generators, and parts connected therewiths
Dated March 2, 1865.

drawing down railway spikes, and which said improved ma-

This invention is particularly applicable in making the
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joints of the cast-iron steam generators known as
Harrison's, and for which letters patent were granted to J.
H. Johnson, on the 30th August, 1859 (No. 1,970), and on
she 5th of May, 1862 (No. 1,340), and on the 8th of June,
1854 (No. 1,424). The various chambers forming the steam
have heretofore been united either by a juxp
joint of metal to metal, or by a socket joint with a metal
ring between the outer and inner surfaces, Now thisinven-
tion consists in making the joints with an angle-shaped
ring made of lead, copper, or other suitable metal or alloy of
metal, one portion of which ring fits between the flat surfaces
of the joint, and the other within a recess or shoulder at
right angles thereto, so that, when the surfacesare tightened
together, a perfect steam and water-tight joint is formed
aqainst both angles of the packing. Patent abandoned.

b,

S —

from decay, by which means great economy of time and
nllst: ril“ the cost of the operation are effected. Patent com-
pleted.

591 C. RanN, Animproved instrument for concentrat-
ing light, applicable to dental, surgical,and other ope: ations.
Dated March 2, 1865.

This invention cannot be described without reference to
the drawings. Patent completed.

592 R. JouxsoN. Improvements in constructing strained
wire fences. Dated March 2,1865.

For the purposes of this invention the posts or uprights
through which the wires pass, in place of being formed as
heretotore, are made of a trough-like section, by which
not only is greater stiffness obtained for a given weight of
iron, but the hnlding of the wires is greatly improved.

583 8. Brooxs. Certain improvementa in and appli
t:lsoms for weaving. Dated March 2, 1865.

This invention relates to the fixings of the apparatus em-
ployed for distending the fabric in the loom commonly
calied the * temples,’” and it consists in an improved mode
of conneoting the rod to which the are d to

The ti of posts may be varied so long as they are
trough-like in section. Each wire passes through two
holes formed towards the two edges of the post, and the
wire is held to the post by driving a wedge downwards
in a vertical direction between the wire and the hollow

the breast beam, or other convenient part of the framing of
the loom, 60 a8 to enable the temples to be set at any re-
quired distance apart to suit the width of the fabric that is
being woven. The rod to which the les are d is

face of the post. The cross-section of the post may be
of aV or other form, so long as the sides of the post wil!
admit of two holes being made for the passage of a wire,
gnd admit of a wedge being :iriven downwards in a vertical

aplain bar of round or other shaved iron, instead of being
forged with eyes as heretofore customary, and this rod is
spported in two sliding blocks to which the bar is secured
by bolts with V-heads ; the blocks are placed at any conve-
neot distance apart to suit the width of the fabric, and
they are held by studs bolted to the breast beam; or they
may be ocanected tosprings attached to a crossrail. Patent
completed.

584 8, and E. HoPxINsOoN. Impy
nming apparatus. Dated March 2, 1865.

This invention has for its sbject the prevention of smoke
anzing from the imperfect combustion of coal in steam
boilers, and consists in the application of heated air ap-
plied to the flame in a and by an app here-
sfter describet. Taking a flued boiler, for example, at the
end extreme from the fire, the inventors place two rectan-
golar iron chambers in a horizontal position parallel to
each other, and at some distance apart. These chambers
communicate with each other by means of rows of pipes,
the numbers of which vary according to circumnstances. To
the apper chamber a stack or funnel is attachod communi-
¢ing with the onter air. From the bottom chambera
p'.< catends into the flue nearly to the bridge. The flange

2 k.

t Patent pl

593 J. M. Do~Lop.
Dated March 2, 1865.

In constructing carding engines acoording to this inven-
tion, the doffing or stripping apparatus used to strip the
doffing or other cylinder of a carding engine which is to be
stripped or doffed, is of a cylindrical form, and is caunsed to
rotate or move onan axis. The cylindrical doffer or stri;per
is placed parallel with the surface of the cylinder of the
carding engine which is to be doffed, and it is caused to
revolve with considerable speed as compared with the card
cylinder. The cylindrical doffer or rtrivper is formed with
projecting discs or blades which are fixed inclined to or
spirally around the axis from end to end of the cylinder, or
such blades are, in some cases, wound and fixed spirally
from the centre of the rollce outwards. In some cases pro-
Jjecting blades are fixed or formed parallel with the axis.
The axisof the cylinder is carried by and is caused to re-
volve in suitable bearings, which are adjustable in order
that the blades may be set to or from the doffing or other
cylinder of a carding engine, which is to be stripped there-
by, and the doffing or stripping cylinder is caused to revolve
pearly in contact with the cylinder which is to be stripped
by it. The edges of the blades may be plain or scrrated.

Improvements in carding engines.

of this pipe at the bridgeend is madelarge tofill the b
part of the flue, and extends somewhat higher than the
bridge, the top of the flange being flat. A hole or holes of
requisite size is or are made in the flange for the emission
of air. Directly over the bridge the inventors place a cast-
ing, the upper part of whioch fits the top and side of the
fue, the lower part resting upon the bridge, This casting
is hollowed out anA presents a semicircular aperture. The
action of the apparatus is as follows :—Air d diug the

Patent abandoned.

594 W, CLABK. Improvements in the manufucture of
buttons. (A communication.) Dated March 2, 1865.

This invention relates to impr ts in the manufac-
ture of buttons of glass or other silicious or bituminous
matter fusible or capable of being softened by heat, or of
matters hardened by baking, as ceramic substances, or by
exposure to the air, such as cement, mastic, or paste. Ac-

sack or funnel in passing through the chambers and pipes
becomes beated ; on emission through the hole or holes in
the flanged end of ®he pipe near the bridge it meets with
the flame coming t-hrough the contracted aperture before-
named, and mingli ng with it consumes the smoke entirely
or nearly so.  Patent abandoned.

585 8. Caarwoon. Jmpr ts in the ifacture of
?f;: “l;d in apparatus connected therewith. Dated March
2, 1865,

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

5% J. KiexuaXD. An improved arrangement of, and
addition 16, certain parts of b and other vehicles, to
%diam the number of passengers carried. Dated March 2,

85,

We caanot here give space to tho details of this inven-
tion. Patent abandored.

831 D, HartieY. An smproved *‘core” to be employed
;;;‘:‘Mw of meatallic pipes or tubes. Dated March 2,

This invention relates (o the novel construction, arrange-

oeat, and formation of cores employed in casting metallic

ding to this in the i tor makes the shanks
flexible, and of any suitable form or material. He manu-
factures similar buttons, hut with flexible tufts orshanks,
as follows : —He recesses a motal eyelet or thimble of hrass,
for example, into the glass or other material forming the
hutton, Jeaving the edges projecting; he then stamps the
button with any suitable ornament, and bakes the whole
anew; when cold he cleans the brass eyelet by means of
acids, and polishes the face of the button. He then places
the tuft formed of thread or other fabric in any suitable
form in the eyelet above mentioned, and turns down the
edges of the said eyelet on the flexible tuft or shauk, so as
to enclose it and fix it to the button, which is then com-
plete, Patent completed.

595 O. L. RoBERTS. An improvement in cigars,
March 3, 1865,

This invention has reference toan improvement in form-
ing tho tops or ends of cigars into smooth,agreeable mouth-
pieces, impervious to damp or moisture, whereby the
unrolling of tho said ends of the cigars, as also the passing
of the esseutial oil to the mouth of the smoker, is pre-
vented, and consists in coating or covering the top ends of
cigars with meer 1 or ition redaced to
the i ce 'y for enabling the samo to be readily

Dated

pipes or tubes, and which are capable of being vely
used for sach purpose, instead of such core as now employcd
being made for it own particular pipe, and destroyed
when the casting is plete. The apparat ists of
a ceatral spindle or shaft upon which is secured any re-
quired number of rings or circular boxes, their peripheries
being tarned parallel to the axis of the spindle or ahaft,
and the under side of such rims being formed inclined or
wedge shaped. 'l:hne or more longitudinal segments or

plates are and d these boxes by meauns
of internally projecting wedges cor ding in form to
the inclined under surface of the af d rings or hoxes,

sach segments or plates being slightly apart at thair edges,
% as partially to form the core when retained in position
arcund the rings by means of gib and cottar and washer.
Unon the ide ci  { or surface of these plates
erdinary moulding loam is placed, the whole forming the
core for the interior of the pipe; and when the casting is
complete the cottar, gib, and washer are displaced, and the
ed of the spindle driven back, which thus causes tho
7128 to be withdrawn from the retaining wedges secured
ts the outer tal ribs or plates, such rihs closing

and forming thereby a small circumfi .

applied thereto by dipping or otherwise, whilst in like
manner the drilled holes or cavities formed in the said
ends for the passage of the smoke are also provided with a
coating of the samo commuaicating with the external ilm
as above referred to. Patent abandoned.

596 W. R. BowpitcH. An improvement in carburetting
ga:, an improvement in the preparation of hydrocarbons
Jfor carburetting gas, and improvements sn the treatment of
alkali which has besn used to purify coal oils, shale oils,
petroleum and other mineral oits. Dated March 3, 1865.

The patentee claims, ficstly, carburetting gas for illumi-
nating purposes by passing it over hcated hydrocarbons,
substantially as described. Secondly, the preparation and
use of . hydrocarbons of an apropriate volatility tor carbu-
rating gas, substantially as described. Thirdly, the treat-
ment of the alkaline residuum arising from the purification
of mineral vils, 0 as to obtain useful substances therefrow,
substantially as described. Patent completed.

597 D. and J. MANwELL. Imprevements in driving piles
and in apparatus therefor. Dated March 3, 1863.
‘This invention is not doscribed apart from the drawings.

which thas permits the withdrawal of the core from the
Pipe or tube. Patent abandoned.

588 W. S, THOMEON.  Improvements in covered steel for
trisoling skirts and ir machinery for covering and uniting
the sams, (A communication.) Dated March 2, 1865.

This invention consists in making crinoline by covering
aad,uniting twostripsor bands of steel in a braidi hi

Patent pleted,
598 Sin J.S. LiLLie. Improvements $n apparatus for
propulsion by abmospheric pressure. Dated March 3, 1865.
This invention consists in causing tuunels to be con-
structed underneath or alongside of railways, the trains to
be propelled hy pistons inside these tunnels, ccnnected by
chains oriron barspassed throughvalves at the side or other

5 that the two strips or bands of steel when covered and
finished may be flat, that is, side by side, or edge ‘o edge,
being united by the covering, such strip or band of steel
being in a separate and distinct cell, case, or covering.
Patent completed.

¢ part of such tunnels ; also in the conversion of
cavals into railways by the removal of the water and sub-
stitution of tunnels or covered ways in which the carriages
are propelled by atmospheric pressure on lines of rails laid
on the bottom or sides of such canals. If trains travelling
in covered ways are preferred, two such covered ways or

539 P. RoreweLL. Improvements in arrang s or
cpparatus to be applied to vehicles drawn by horses to yestrain
?.:5 prevent them from running away. Dated March 2,

Wecannot here give spaceto tho details of this invention.
Patent completed.

%90 W. E. Nxwroy. An smproved process and apparatus
for impregnating weod with chemical solutions. (A com-
musication.) Dated March 2, 1865,

This invention consists in the application of electricity

t the purpose of facilitating the imp ion of wood
with chemical solutious, in order to preserve the same

1s can be constructed by a wall erected longitudinally
along the centro of the canal and roofed in, by onc of which
trains could be moved in one direction, and hy the other in
an opposite direction, whereby liabilities to collision and
other accidents now so much complained of would be pro-
vided against. ¥or the remoring of the air from the front
of the propelling pistons to which trains or carriages are
to be attached, the patentee proposes using the attractive
force of currents of elastic fluids, such as steam jets or
meal powder, asused in rockets passed through cylinders of
about six times the diameter of the steam jet or rocket
case,and about six diametersin length. He also proposes to

propel carriagos by the remoral of the air from their front
by means of such currents passed through horizontal cy~
linders placed underneath the centre of such carriage, as
thus described. Patent completed.

599 R. A. BROOMAR. Improvements in refining sugaw
and in apparatus to be employed therein. (A communica~
tion.) Dated March 3, 1865,

This i i ists in the aggl tion in the form
of loaves of the crystals of sugar without the aid of the
vacuum pan, by means of a sweet liquid or syrup of a
density below 40 deg. Beaumé, and of a temperatars
varying with the nature of the material used. The
invention consists also in constructing apparatuses here-
after described, Theinventor mixes the sugar to be made
intoloaves in a cold state and without the employment of
heat in a mill or mixer, with a limpid syrup of a den-
sity of 36 deg. Beaumé,in the proportion of about 43
quarts of syrup to 2001h. of sugar. On leaving the mixer
the mass in a perfectly homogeneous state is received in a
double-bottomed pan heated by steam, where it is heated to
a point not exceeding 13: deg. Fah., and run into moulds.
Eight hours (mors or less) after filling the loaves zare set to
drain without receiving any decolouring or being in any
way worked; after draining about 48 hours the loaves are
removed (loche et suce), and stoved, A few days’ stoving
sufices for the perfection of the loaves. The apparatus
cannot be described without reference to the drawings.
Patent completed.

600 J.Srenck. JImprovements in apparatus for operat-
ing engineers' and carpenters’ tools by hand or other power.
(A communication.) Dated March 3, 1865.

This app is eapecially applicable to the op
of drilling, boring, slotting, punching, planing, and other
like mechanical operations, to obtain in these operations
the adj ry to ipulate on work of irre-
gular forms. The inveuti ists in hing a cir-
cular casting or frame within four circular slides of the
same diameter attached to suitable framing erected on the
foundation stone or bed-plate. On the edge of this circalar
casting, for half its diameter, there are f d cogs or teeth,
gearing into a worm wheel for the purpose of attaining the
angle that a particular casting may be required to be set
to, according to a graduated scale placed ou the framing,
which gives the required angle on either side of the central
vertical line of the machine. On the face of this circular
casting are fitted slides iu which works a slide rest actuated
hy a crank, eccentric, steam, air, or hydraulic cylinder
placod below the frame, and arranged so as to give any
length of stroke required. On the face of the said slide
rest is fixed a circular cast meotal box, in which is fitted the
tool box, which is also made movable for any angle in the
opposite direction to the beforementioned one; within this
tool box are bolted the various tools for the work required,
such as drilling, boring, slotiing, puaching, and planing,
Patent abandoned.

601 H. E. Cuirtox and A, Horrxung. Improveme nts in
binding i ts for sewing hi ated Mar ch 4,
1

This invention is not described apart fromthe drawings.
Patent abandoned.

PROVISIONAL PROTECTIONS.

Dated June 17, 1865.
1634 W. Deltour, New York. Au improvement in the
preparation of vegetable fibre for the manufacture of

aper.
pap Dated August 14, 1865,

2101 J. G. Dale, Warrington, Lancashire, and R. 8.
Dale, Mauchester, chemists. Au improved preparation for
the prevention of forgery of bank cheques, bills, and other

documents.
Dated August 17, 1865.

2124 F. J. Jones. Aldermanbury, manufacturer. An im-
proved fastening for leggings or other articles.

Dated August 22, 1865.

2159 F. C. B. Robinson, Uarliste, Com. R.N, Improved

safety couplings for railway carriages.
Dated August 24, 1865.

2173 J, Moody, Goole, Yorkshire, managing director.
Improvements in floating lights, beacons, floating batteries,
and other vessels.

2174 D. Davies, Crumlin, Monmouthshire,
ments 1o steam hammers.

2176 W. C. Cambridge, Bristol. Improvements in the
mauufacture of steel, iron, and metal suitable for bearings,
and in apparatus for the same.

2176 I*. Thomas, Bishopsgate-street Within, cooking

pp us facturer. lmpro ts in the hod
of heating the ovens and boileis of kitchen ranges or cook-
ing stoves.

2171 F. Ayckbourn, Southampton-strest, Westminster.
Improvements in stockings.

2178 W. E. Newton, Chancery-lane, civil engineer.
Improvements in well sinking tubes. (A communica-
tion.)

2179 G. Bagnagatti, Leicester-sq An impr ¢

in gasburners.
Dated August 25, 1865,

2181 L. Clayton, Stamnford-street, Southwark, commer-
cial traveller. Improvements in the manufacture and
ornamenting of carpets, rugs, and other fabrics.

2182 H. H. Henson, Parliament-street, Westminster,
Improvements in railway chairs, fastenings, and sleepers.

2183 W. Rogers, Newport, Monmouthshire, merchaat.
Improvements in the construction of the permanent way of
railways. N

2185 G. W, Howard, West Bloomfield, U.B. Imp
ments in tanks and other receptacles for containing and

porting petrol aphtha, and other oils and liquids
to prevent wastage by fire or filtration or evaporation, or
hazard of life. X

2187 C. A. Watkins, Greek-strcet, Westminater, chemist.
Improvements in apparatus for supplying carbonic acid gas
to casks and other vessels from which beer, wine, and other
fermented liquors are drawn. 3

2189 W. E. Newton, Chancery-lane, civil engineer.
Improvements in steam boilers or generators, (A commu-
nication.)

2190 A. V. Newton, Ch 'y-lane, 1 drafts-
man. Improvemems in the ccostruction of skates. (A
communication.) .

2191 J. Moule, manufacturing chemist, Hackney-road.
An improvement in the trcatment of tar and other sab-
stances suitable to be used in the manufacture of paint,
and for other purposes.

Improve-

hani.
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Dated Auguat 26, 1885,
2192 ¥. Hazeldine, Lant-street, Borough. Improvements
in the construction of vaus, Waggous, or carts employed tor
transporting farniture and ot.her goods on ocommon roads
and rallways.
2193 J.F. Hearsey, Park-place,Church-street, Brompton.
oonstructi

.A‘-“lmsmd on of spirit meter. (A communi-

_ 31 J. A.Wuklyn , . professor of chemistry.
of violet dye stuffs,

T 2198 J. P ‘ ‘. Blackheath. Impi ts in the

Sreatment of ocertain p btaiued in the refining of

roleum and other hydroca.rhon oils.
2197 J. Synmom, Wolvorhmnpwn. manager. Improve.
ments in the ofh , and in hinery
wsed {u the said manufacture.
3198 E. D. Hodgson, Paper-buildings, Temple. Improve-

Dated September 3, 1865, I
2283 J. Elverson, Manchester, hat manufsctarer .
provementa in apparatus for sawing ourved designs:
2267 H. IEllilil Bangor, Omlrvamhlre, iurgﬂ"' Yl
n the f
and in the production of silicated. mmlne inks, wloﬂn
and dyes,
4,

Dated Septoneder 4, 18685,
zm J. . Dnbblo, Southwark Bndgo-rond. patent axletroe
used for re-

moving axleboxes from whulc. o
L2 P, !lrnled, Rue de ul;thiqnlo:, )l”arh, coach

. r
horses from camlgos ‘and other vehicles.

2213 A. V. Newton, Obancery-lane, mechanioal drafts-
man. Improvements in life rafts and surf boats. (A com-
munication.)

ments in the manufacture of locks, Dated Septomber &, 1868,

3199 R. G. Rattray, M.D., Aberd pre tsin | 2219 T. T. Ponsonby, John-nreot. Kingsland-road. Im-
lpplmu for supplying or q fes in g and surfading veneers and other
of water articlea of wood.

Dated August 28, 1868.

2203 W, Graham, Bolton, Lancashire, J. Broughton,
Manchester, and T. Corkhill, Birkenhead, Cheshire, stone-
masons. Oeruin improvements in routory engines,

2308 H. A. Bonneville, Porchester-terrace, Bayswater.
Improvements in dyeing and fixing colours in fibres, yarns,
and fabrics. (A communication.)

m7 H. A, Bannenllo, Porchester-terrace, Bayswater.

pp for raist g and holding the
nklrts of ladies’ P

(A

2909 8. T. Jones, Oxford-terrace, Paokhun.
ments in submarine electric telegraph cables,

2311 A, V, Newton, Chancery-lane, mechanioal drafts-
man. Improved apparatus for supplying boilers with water,
(A mnuimion.)

2213 Davies, nglnm. and B. H, 'l'.uwn, tnbo
mnummm, Birming! An §
drill brace,

2218 W. P, Piggott, Argyll -stroet, Bcguwm Im-
provements in electric telegraph cables and in transmitting
signals thersthrough.

Duated Auguat 39, 1865,

sm G. Robinson, Dial Iron Works, Kingswinford,
$affordshire, manufacturer. Improvements in moulds for
euung uuuillo pipu. Monl, and othorlutlaln.

2316 A, Gnrilu,

Imp: densing and utilising lnlphuvu
smokes and upoun, and in apparatus to be used for that

urpose.
4 2220 W. H, Gummer, Rothorhun, Yorkshire. Ar im-
proved stench trap and sink %pe grouctot.

2222 1. aod W. H. Bailey,
ments in machinery for combing wool and other fbrous

materials,

2328 W, Olark, Ohanesry-lane, engineer, Improve~
:um in apparatas for propelling vessels. (A communica-

on.)

2324 G. F.White, Hornsey, and H, Chamberlain, Falcon-
square, Oity, agent. I in tus for elon-
wln and contracting waist and other belts, which appa-

also applicable for otber purposes,
Dated August 30, 1865,
2225 T. Oope, Wllllsm-ltreet, Hmpotud-road, and W.

Improve-

s

+ e 1,

Guest, R/ n the
fact { wlre , and other
suchlike hvimd nd phiwd fal riel, and in the machinery

employed therein.
_ 2229 ‘W. Crookes, F.R. s.,Wine Oﬂoo-eourl. Fleet-street.
in 3old and silver

lrom their ores or mnmm, and in the treatment of mer-
cury omgloyod for such pnrpoun. and
1l

D. Daurant, Colney }imh, bnilder. Improvements in
applnuu applied to pockets to ensure the safety of their

hntlder’s £,
8

223! J. H. Johnson, Lincoln’s Inn-fields. Improvements
in tanning and in the preparation of extracts to be used
therein. (A communication.)

2233 T. Wrigloy. conlnltln‘ onglneer. and M. B, West-
head, , M d method of

ining and p! ing the vib ‘ of sliding windows
used in dwelllngl and in railway and other vehicles,
and for ar improved apparatus for effecting the said par-
¥ 2383 W, H, P, Gore, Langham-street, Portland-place
Improved means of securing corks in the necks of bottles.

2235 8. Gilb'rt aod 8. Gllben, jun., Wansford, North-
for cnluntlng or

silling land, o
_ 2238 G. sm‘th and C. Ruchlo. Upper Thames-street.
- Dated August 31, 1865,

2239 M. Woodifield, oivil engineer, York Ohambers,
M.lphl. An improved apparatus for carrying securely
railway and other tickets, 80 as to afford a ready inspection

241 W. H. Brown, Patk Wood Spﬂrp. Shcmel:‘. auo:

m
steel or other metalilo tabos.

2347 W, E. Newton, Ch y-lane, civil Im-
provements in obuiniu spirits ot mnrpoutine, rosin, pltch,
tar, pyroligneous acid, and other products from wood. (A
commaunication.)

i J. Ward, Regent-street, London-road, Leioester,
in the construotion of lids

or covers for and other cooking utensils, part of
whioh i ts is also applicabl to the lids or covers
of honsemaids’ p."l. .

2251 J. Lesiie, Manchest fan finish

ments in cntting the terry or loopo of "lustluu. oords,
aud similar fabrics, which are also applicable to cutting

velvets.
ed September 1, 1865,

3283 B. Knowles md J. Undley. Manchester, mumho-
tarers. in o and pr the
edges of bed'qullu, oonnurpann, toilet covers, carriage
yugs, and other similar coverings, by edging, binding, or
fringing by machinery.

IKA’V Newton, Ch 1 drafts.
msan, Improved lmm heuing Appnruu. (A communi-

lane, hani

eation.)
2257 W, Oluk.Ohanoarrhno, glneer. lmpfovmonu
h eables, and

ln layin
tp’:mfnn oconnected therewith. (A communioation.)
mo C. Honley, Wbuf-rond, Ofvy- r‘old. civil ngmou.
in

Im,
or other flaids, partly upplloable forexhausting airor otha
gases,

228[ w. B\lnger, South:

buildings, Ch y-lane,
in vessels or apparatus for moi&-
ing ualing wu, glue, or other sub (A

cation.)
Dated September 6, 1865,

21283 L, Gachin, Hatton Garden, hair merchant. A new
or improved method of, and appuawu for, heating instru-
ments or irons for onrling, waving, and frizzling hur, and
for other purposes to which heated instraments or irons
aro applicable. (A oommnniutlon.)

2288 J. Pilkington, Bolton, L bire, cotton spi .
Certain impro in paring and spioning cotton
and other fibrous materials.

3287 R. A. Purkis, Pembroke Villa, Portewood, near
Sont.hunpcon, engineer, and G. Callaway, Selwood- urrm,

p. ts in sewing or stitoching ma-

chlnu.
2289 T. Nicholson, Gateshead, Durham, engineer. An
improved process of, and app for, king i

liquor or caustio leys.
E. Green and E. Grun. jnn., Wlhﬂeld, bolller
, and

clunslnx the , flnes &ho.rool.

PATENTS APPLIED !‘OB W‘I)TKH OOMPLETR SPEOI.
S'pumbar 0, 1865,
2314 J. Omhélu and N, Basset, Rue St, Croix dela
Bretonnerie,Paris,chemists. Improvementin the manutac-
ture of oxalic aoid.
2315 G. T. Bousfleld, !mghborouh-pnk, Brixton, Im-
ts in the of flexible tubing or hose,
(A communication.)

LIST OF S8EALED PATENTS,

BSealed Beptember 15, 1865,
761 J. Walls 801 W. Clarke
764 J. Vero 824 G. H.and J, A, Cas-
768 J. O. Stevenson tree

868 g Wil;iunc N
932 J.von der Pop
1646 G. Smith, j“?n td
1672 8. God{nv

774 1. Philippsthall
771 R.T. Crawshay and I.
A. Lewis

778 S. Chatwood
779 W. Menelaus 1837 T. C. M‘Keen

780 A. R. Mackenzie 1844 G. O. Collyer and O.
792 W. Berry L. Roberts

Bealed September 19, 18685,
785 O. Farmer and T.| 841 G.F.Marchisio
Tuorner 843 E, Wolverson

787 W, Arthur 844 H. O. Hurry
788 R. A. Brooman 850 J. Dodd
789 W.Clark 851 W, Richardson
791 J. Smith and 8. A. 853 W. Betts
ease 866 J. C. Thompson and J.
793 B. J. Webbor . Green

799 W. J. Coleman

869 J. Nomt.jnn.
800 A. P. Tronchon

882 J. Wright

804 A. Paraf 889 R. Holroyd and J.H.
805 J. Wright Boulton
808 G. E. Donisthorpe 891 J. Player

894 T. W Nordeufelt
956 W. Bulstrode

809 W. M. Baker
815 D, Mackenzie

LA

SEPTEMBER 22, 1865,
——
1342 0. J. Appleby. Steam cranes,
1346 J. Dngllsh. Baking breld
1362 A, Oh Mail
1365 WHKai h. Catting cardboard. '
uoln“;“ J. H. Johnson. Oooling liquids, (A communies.

1409 R. Maller, A. T. Weld, and J. ¥,
charooal substitutes.

1434 J. H. Johnson. Making cores,
tion.)

1465 H. Tipper. Shirt,

150! F. and J. G. Richmond and H. Chandler, Oatting

Powell. Anima}
(A oommunicy.

ll("l W, Otark, Abciform flaids for lighti
LEmmiatin) | ts, (s crmamin
. H. Johnson. Corks. (A communi
1548 H. H. and J. F. G. Krom ore o)

meters.
ll::: g. gh l::;id.nl’rhuu’ rollers.
¢ ressing yarns, (A oom
2279 T. T. Ponsonby, Ornamenting 'mm\ninﬁu)
2285 J. Pilkington. Bpinoing cotton,
The full titles of the patents in the above list ean be
ned by referring back to their nambers in the list of
provlllonll prmetian- pmmuly pnhluh
1 to the ot paten!
any ‘of the p;mea in the abovs list who hl'l gl.nn nc:I::
of their intenti d, withio twenty-one days fron
tho dau of the Gaum in which the no'.nu appm by
R at the O & offi lars in writing

oe
. (11 .’-.
P

of the ¢ to the

PATENTS ON WHICH THE STAMP DUT
HAS BEEN PAID, Y O £k

2491 G. Ritchie 2531 J. Pender

2510 A. Whytock 2641 8, Plaxen

2614 J. R. Johnson and J. | 25649 R, Oranston
. Atkinson 2562 J. W, W

8.
2516 J. Rowell

2575 R. R. Jackson
. R. Jac!
2526 A, V. Newton Coupe -,

LIST OF SPECIFICATIONS PUBLISHED
. For the Wesk ending September 16, 1885,

No. |Pr.
a| ed
26750 4[2879(0 4 2682
2676 0 4,2680/0 ¢|1684)
2677 0 8[2681/0 10]2088
2678 0 mlm” ¢l2686

No. | Pr.| No.|Pr,

e | e

C ¥

d
4
{
4

4{2874j0 4 8

4

Non.—Spociﬂuuom will be forwarded by post from the
Great Seal Patent Ofoe (publishing department) on re.
oeipt of the amount of price and postags, Sums exossding
8s. must be remitted Ig Post Office Order, made payable st
the Post Office, High Holoorn, to Mr, Bennets Woodcroft,
Great Seal Patent Office. 35, SOuthmpzubmldx:m,
Ohanoery-lane.

LATEST PRICES OF MATERIALS USED IN
CONSTRUOTION.

'l‘lnll.duv 1s, per load, drawbaek 1s.

816 L. A. Leins
818 A. B, Baron von

Rathen
831 J. Lees and M, Mellor
833 T. Roberts
831 J. C. Morgan
827 M. P. W, Boulton
828 W. Simons and A.

985 R. Garrett, jun.

1023 C. Vaughan
1032 A. Turner
1043 J. Walker
1147 W, E, Newton
1228 W. E. Newton

1387 A. V, Newton
1897 M. L. Parry

Brown
838 D, Arnold

NOTICES OF INTENTION TO PROCEED WITH
PATENTS

From the London Gaastte, September 19, 1885,
1248 G. Josse, Paper hangings.
1258 A. H. Brandon. Receiving signals, (A communi-
cation.)

1273 J. Casey. Window sashes.

1274 J. H. Johnson. Safety lamps.
tion.)

1217 P. Welch. Finishing printers’ typea.

1284 G. Hartley. Fasteners for stays.

1288 O. 8. Baker, Paddlowheels. (A communication.)
1290 8. L. and A, Fuller and C. Martin. Qarriage step.
1281 D. Adamson. Drilling builer plates,

1204 H. W.Hart. Buttons.

1299 P. Brash and R. Irvine, Ornamenting ocandles.
1307 W. Jamieson. Power looms,
1310 J. Beonett.

1311 G. Moauntford and E. Worroll,

Pll;;'” E. L. Girard, Fulling felt hats.

tion.)
1316 T. Smith and H, James. Woven fabrio.
1321 R. Winder. Laying single line articulated railways,
1326 J. Eddy. Ploughs,
1327 T, Davis. Vnnln for blacking.
1328 T. Oraig. Breech-loading fire-arms.
1333 H. J. Burt. Head drees

(A communica-

Cutting mctal

(A commaunicae

1340 G. Ennis. Saw mills,

Teak = = load £11 0 £13 10 Archan, ow - £13 10 ‘o
Qucbeo.udplno -36 ¢ lssnm“. l “ !
yeoliow pine- 216 3 10!Finland - - . g q u n
8t. John’} N.Boyellow 0 0 O 0|Momel 00 134
Quebec ,white = 6 6 6 Oeothanburg.ydlu 100 u |
» - - 310 410 white 9 0
w elm - < 310 6 0Gefle. :ellnw - a0 u “ |o
Dantslcoak - <« 3 0 6 OSodorFamu - - 910 i1 ¢
» « = 310 3 10/Chns h.rt o,
Iunolﬁr- - » 310 315 13t.bydbyoin,

Riga- « =« <« 8 6 310 yalicw- - - (X X)
h « 32 9 3 14/DeckFlank,Dantzic,
,Quburedplno 610 810 vor40fSin. - 014 14

‘o‘l;owpln-l 0 6 O/PomicES8TONEprton 6 ¢ 8§ ¢
710 8 0 OiLae, ke,
t. Petersburg 8 10 9 10 Seal, pala prm.- amwe 00
roro.,lzﬂ..by bperm -105 0 00
by! daty 2s, per C w0 00
oad, dra vorek 2, hll klplh [T X
Qu.bu,whlutprm 13 017 oouv-.um 03 ¢ Mo
8¢.John, " 12 0 14 0|Ooelun\u. h.lon 17 0 4110
hllov:l pino, re- P;lm, fine - ;11‘00 :os 10
]
Clnnd..lltqusllty-l‘l 0 19 oltspeuednngpoh “ oo
w 2md , =12 0 1% 10 Custonsesd W Nl
METALS,
InoN:—
£ s d £ o d opet
wgl-hhn,lalaadm- - per ton 716 0 6 8003
Nall Rods - - - de 810 0 990
Hoops - N - e - do 915 0 000
Bbm.llng:o = = « do 1010 0 1015 ¢
Stallordshire Bars - - do 810 0 2100
Bars,in Wales - - e« do 700 1760
lmh-y"n; umug'v' 2 1483 A
Fou 8 wNol do 215 6 ’
L4 do 11156 0 12 0 0 4)
BTEBL:~—
l'od.hblu hammared - do 15 0 0 000
Swodish Faggot =« =« do 15 0 0 00
CorPPRR
ShmtShmthlng.thh pertun Ol 00 000 3
Hammered Bottoins -~ = do 101 0 0 (R
Fiat Bottome, not Hamrd =  do 96 0 0 0 e
Onleand'l‘ouchlngol - do 8 00 8 0 0
Heat Salected - - d0 8100 LA
Fine Forelgn CoE - do 9 00 [
Yel. Metal Bheat! An.tlh(h perlb, 0 0 7) ¢o0 1
x e ovt 93a 0d o 63
- e e o
lngluh Bloe! - pu'dn bl T o
sl Rulnod- s o o :g g:m
anca - - - - o »
Straita- - <« - - do 8¢ od 0 0d ot
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n,'.'s Ssiah DOIPE™ 1siz e w150
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Ziwci~— )
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FRENCH & SMITH, Sworn Brokers

Brabant-oourt, Philpot-lane,E.0,; and
4, Rumford.place, Liverpool,
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RIFLED GUN COMPETITION.

HE systems of rifling advoeated -
tiv:{; by Commander Scott, R.N., ﬁro
easter, Mr, Jeffery, and Mr. Britten, have
been fairly tested one against the other, and
also against the French system, in the recent
competitive trials made with the 7-inch guns
El&“’ rifled for that purpose. As the onl
erence between the systems of Messrs. Jof-
feryand Britten was the method of attaching
lead to the base of the projectile, one gun was
sufficient for both, so that four guns only were
preparod. The trial was limited striotly to
the rifling of the guns; therefore, as far as
possible, all other sources of difference were
eliminated, and the Ordnance Seleot Com-
mittee fixed a uniform w‘e'ight, form, windage
of shot, and oharge of powder. The competi-
tion woul;lt‘x.:’eb been glmited pantg the same
amount of twist, but, as the ex; ing projec-
tiles of Messrs, Jeffery and Brittenp:vognld
have been unfairly treated by a spiral as
sharp as would suit the other competitors,
each was allowed full latitude in this respect.
Besides, the French system is that of againing
twist, whilst that of the others is uniform.
The guns were all muzzle-loaders, and were
formed of solid steel tubes 3in. thick, a solid

forged breech piece, and external
ening ooils. ey were of an aver
of 149 owt., the length of bore was

and they were vented 5-75in, from the end
of the bore, this being the position at which,
with a charge of 20Ib., the greatest initia
velooity is obtained. The Scott gun is rifled
in five grooves, which are shallower on the
loading than on the driving side; the rifling
has a spiral of one turn in 294in. The Lan-
easter gun is oval-bored, the major and minor
axes being respectively 7:60in. and 7:00in.,
the rifling making one turn in 360in, The
m provided for Messra. Jeffery and Britten
thirteon grooves, each 1-26th of the oir-
eumference in width, the rifling making one
turn in 805in. The French gun is rifled in
three grooves, the rifling beginning in a
straight line and gradually inoreasing until it
leaves the bore with an inolination of one
turn in 269in. With regard to the projeotiles
it may be briefly observed that those of Com-
mander Soott have simply five iron ribs, with
two very small copper studs inserted in the
driving face of each, the oylindrical part of
the shot being planed. Mr. Lan s shot
were also turned over the cylindrical gortion,
and had four small brass studs on the loading
%nndrants. Both the Jeffery and the Britten
shot were leaded at the base, and had wooden
bottoms, Mr. Jeffery adding a band of greased
flannel round the leaded uf“t of his shot.
The French g::jeotiles had three large zino
half studs in front, supported by an iron back,
and three smaller ones behind. These shot
Were supplied in three lots. The first supply
oonsisted of solid shot weighing 110lb.; in
the second supply the shot weighed 1001b.
and were hollowed at the base; and in the
thitd supply the shot were solid and weighed
the same as in the second supply. The first
lot were ordered with a smaller windage t
“is allowed for service shot, with the view o
developing tothe utmost the shooti‘l:g qualities
of the guns. The second and third supplies
had the service windage, and were otherwise
dealt with in & manner caloulated to place the
eompetition on a footing with actual service.
In the second and third supplies there were
special differences made in the Soott and
rench projectiles. In the former the irom
ribs were faced with strips of zino inserted in
: g::toves planed in the body of the shot and
her supported by two tenons let into the
jron rib. In the French projectiles of the
second supply a stronger mode of fastening
the studs was adopted, support being given to

the baock studs against the first shook of the
powder. In the third supply the mmﬁment
of the atuds was alteted upon Major Palliser’s
plan, by which the metal was changed from
zino to gun-metal, the smaller stud bein,
laced in front and the larger ome be’lnmf' s
goth being attached in & different manner.
Having thus far partioularised the various
systems of rifled guns and their projectiles,
we will turn to the general results of the com-
tition. By the report of the Ordnance
g:lect Committee recently issued, we find that
in the solid shot practice a very short time
sufficed to show that the systems of Mesars.
Jeffery and Britten were unsuited for heavy
charges: the lead was blown from the shot,
and the shooting was so wild as to throw
those systems out of the competition. The
powers of endurance of the several guns were

not tested by the shot practice, only 350
rounds having been fired from each, but, as far

as that trial went, it proved tl

were eaual in voint of enduranc

to indioa

need be

the grot

abrasion of the ribs or studsin

stems, at all events when
tt’s soft bearings are usea.
found that the French gun was the easiest
to load, although the Scott gun was in
no way behind in this respect; with

the Lancaster, however, the shot were| wasin every ouner respect equal or su

somewhat difficult to get home. The shot
were not found liable to injury from knooking
reot the Lanocaster takes

1V 'Was | I'alliser's stuas gives Dy Iar

supply of rifled tgtojeotﬂel will always be
limited, owing to their bulk, weight, and cost.
Nor is it to be expeoted that they will bé ex-
nded #o freelyas round shot, which will alss
g: good enough fot many instructional and
other purposes, and can be earried in any de-
sirable quantities, The round shot were
specially cast, and weighed 43lb, 6oz, Mt.
I?::cas&r prepared his round shot for firing
with special wooden tops and bottoms of an
oval form which acourately fitted the bore of
the gun. But no material advantage resulted
from their use, and such a special provision
would on many acoounts be objectionable. In
the practice w{{h round shot, both loose and
rivetted to wooden bottoms, Commander
Bcott’s Fun had the advantage of both the
others in point of range, but was very much
inferior to both in uniformity of range and
accuracy. It is a noticeable fact that a charge
of 20lb.—nearly half the shot’s weight—gave
aly 271ft., and only
mal range over the
ir charge, with the
ives & oconsiderably
at of the servioe
shot. So far, then,
1 with Major
e bestresult in
, It proved the easiest to load,
newgnt inferiorto Commander
spect to firing round shot, it
ot to
s0 prefer it tothe Lanoas-
Mr. Lancaster has sinoe
nay be made very

R
ocott plan No. 1 follows | 10aa, wisnourt mcrease of mean windapo, by tak-

Soott plan No. 2. 2
the French gun was
the lowest, and the
the highest ; in eve
superior in this
was once exceeded by Mr. Jeffery an
Mr, Britten. In considering the
merit as torange and acouracy, the
deal with the results of the third
projectiles, becausé in the previou. w.ppeeww
the Frenoh shot were not studded on the best
principles, thus placing the gun at a disad-
vanuge. The same remark applies to the
second supply of Soott projectiles reduced to
100lb. in weight by boring out from the rear.
Some of thess broke up in the gun from the
weakening of the hollow projectile by the
grooves in which Communder Scott placed his
zino ribs, and several others, on recovery,
were found to be more or less damaged from
the same cause. On the other hand, it must
not be forgotten that the reduction of weight
placed Mr. Lanoaster at a disadvantage in
respect to the length of bearing of his shot,
which was reduced from 8in, to 7in. In the
practics for range and accuracy with the third
supply of 1001b, pm{fctﬂes ; the charges used
were severally 12lb., 20lb., aund 25lb. of
powder, and the three elevations were 2°, 5°,
and 10°, The general means, which ocolleot
into one the aggregate results, are as follow,
the distances being given in yards:—Mean
rmg:l : Scott, 2,683 ; Lanocaster,2,762; Frenoh,
2,704, Mean deviation from mean range:
8cott, 476 ; Lanoaster, 38.3; French, 27-2.
Mean reduced deflection, or mean lateral devia-
tion from the mean line of fire: Scott, 6°7;
Lancaster, 7°4; French, 3:6. The reotangle
formed by the product of the mean deviation
from the mean range multiplied into the mean
reduced deflection Tvea the telative figures of
merit of the guns. In the case of the Scott gun,
therefore, we find the rectangle to be 318-92,
in the Lancaster 283:42, and in the French
97-92. The costof projeotiles in the three fore-
going systems varies, the prices
—in the Boott system, No. 1,
No. 2, £7271s.1
the original F z20(¢ os.
and the French « an £534 bs.
The next point to be considered is the ¢apa-
bility of firing round shot which the several
systems possess, and to this power considerable

once by

importance is attached, inasmuch as the

! the third
e observed
;hemuszle-
and weight
hgun with

re?eot to the Soott dgun, Dut|a 121D, onarge, tney none or them quite

equalled the latter in'point of acouracy, even
1shot of the third supply hing
whioh ave chiefly to be regarded ; the
gun, however, was but inferior up to
« . -3 guns being essentially shot guns, the
trials from which the foregoing results are ad-
duced were rertricted to solid projeotiles,
Before finally reporting, however, the Com-
mittee deemed it necessary to try the guns
with common shells, and also to pif their per-
formances against those of a 149 owt. 7-inch
mnhunt tifled ; with this view, therefore,
er oxperiments were made, The shells
were fired with charges of 20lb, of powder,
the mean weight of the common lheflo filled
and plugged being 1001b.

In the trials with the shells the results were
again in favour of the French gun, and thus
confirmatory of the shot practice. It was
found most ¢asy to load, while the Lancaster
was most diffioult. With oneexception, the
recovered Lancaster shells were found to be
sglit at the head, thus indicating & tendency
of the proijectile to jamb in the bore, and thus

re eressure both on the gun and
fr. Lancaster, however, has sinoe
1ell of a different pattern; some
were nrea with 201b. charges and did not burst
prematurely. The shells recovered from the
other two guns were apparently uninjured,
showing there was no unfitness for shell firin
in either system of grooving. After the sh
gmtioe, upwards of 400 rounds having
een fired from each gun, the Committee
came to the unanimous opinion that the Lan-
caster system should be rejected on account of
the tendency to crush in the bore, its inferior
acouracy, and the difficulty of loading. Of
the two remaining competitors they oonsidered

the French system to be the better, not only
uperior acouracy, but also upon

wit is the easiest to load by

at night the simple buttons on

prujeciue would find the grooves of the gun
more easily than would the more numerous
but smaller ribs of Commander Soott’s pro-
jeotiles. In point of cost, however, the é)ot:tt
system is practically superior to the French as
rogards projeotiles, as there is a difference of
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1s. 10d. per 100lb, shot in favour of the
former. The French gun therefore, being
considered the best, was l}:luced by the Com-
mittee in competition with a gun rifled on the
shunt system from a design submitted by Sir
William Armstrong. e length of the bore
was the same as in the French gun, bhut the
piece weighed 9 cwt. less ; it was rifled in six
rooves on the shunt plan, in the form in which
1t has been generally applied to large guns,
with a slight improvement in grooving, which
was effected by rounding some of the angles
off. The twist was uniform, being one turn
in 266in, or 38 calibres, about the same as
the final twist of the French gun. The
bore was slightly tapered, the diameter
at the chamber being 0:04 of an inch
larger than at the muzzle; the object
was to give more windage where fouling has
the greatest tendenoy to impede loading. The
projectiles were 100 round-headed 1101b. solid
shot for the shunt, and 100 similarly formed
1001b. shot for each gun; 60 ogival-headed
shells weighing up to 1001lb. were also served
to each gun. The 110lb. shot were not fired
in competition, but a comparison of the results
of practice with solid 100lb. shot in both guns
shows that the French had a slight advantage
over the shunt both in range and accuracy.
In the shell practice the shunt had a slight
advantage in range, although the French still
maintained the superiorit%m accuracy. The
initial velocity given by the two guns appears
practically alike, for, although the French has
the advantage with 12lb. charges, the shunt
has the best of it with 201b. and 251b., but it
had by accident the benefit of a shot with
slightli less windage than the other. As to
cost the Armstrong projectile costs about
1s. 6d. less than that for the French gun, but
as they were a special lot it may be assumed
that the cost of the latter would probably be
reduced by further experience in the manufac-
ture. A return showing the ocomparative
facility offered by the form of groove for rifling
on each system shows the number of guns
which can be rifled per week, and the cost per
gun, to be as follows :—Scott, 10 guns, cost
£4 5s.; French, 8 guns, cost £5 8s. ; shunt,
6 grooves, 4 guns, cost £10 16s.; Lancaster,
23 ’Funs, cost £17 10s.
he shooting qualities of the guns are so
nearly alike that the Committee had to turn to
other and more general considerations on
which to rest their recommendation. They
finally recorded their opinion in favour of the
French system, and for three reasons. In
the first J)la.oe, on account of the simplicity of
its stud infs on the projeotiles, there being
but six studs in the French shot, whilst in the
corresponding shunt shot there are thirty. In
the next, because of the simplicity of the
grooving of the gun; and, thirdly, from a dis-
position to admit of the advantage of an
increasing over a uniform spiral, on which
poiut the views of the Committee were
strenithened by the 7-inch gun trials, With
regard to the heavy 7-inch guns now in course
of manufacture, the Committeerecommend that
they should be rifled similarly to the French
un, the depth and width of the grooves
eing slightly decreased to permit a reduction
in the size, and, therefore, the cost of the
studs. The competitive shallow-grooved 8-
inch gun they recommend should be rifled in
three grooves with a gaining twist ending with
1in40; and if on trial this plan proves suc-
cessful, then that the 8-inch guns ordered for
the navy be similarly rifled. It is recom-
mended that a 9-inch gun be rifled on the
French plan for comparison with the two
already rifled on the shunt system, and if no
materisl differcnce is found in the shooting,
then that the remainder of the 9-inch guns
should be rifled on the former system. No
provision is made for guns of larger bore than
9-inch, nor will any decision be given until
the trials with the smaller bores are concluded.
If, however, the French system should fail in
larger calibres, the Committee consider the
natural course would be to fall back on the
Armstrong gun, which holds the second place,

and which is now in the service. To throw
away the experience gained with these guns
and the expense incurred in the preparation of
patterns and means of manufacture without
good cause, would be to postpone unnecessarily
the great desideratum of a settled system, an
plunge anew into tedious and costly experi-
ments on a mere hypothesis of improvement,
Such, then, is the general result of the compe-
titive trial of the 7-inch gun ; there are, how-
ever, a few matters of detail to which we shall
further refer.

ENGLISH IRON ORES AND THEIR
PRODUCTS.

HE pre-eminence claimed by England for

her vast and stu]iendous works and manu-
actures is attributable to the use and appli-
cation of iron in various forms, and the im-
portance of the manufacture of that material
cannot well be overrated. A consideration
of the various ores used in this country and
from which our irons are obtained carries with
it both interest and utility. Until recently
the ores almost exclusively used for the
manufacture of iron were the clay ironstones
of the coal measures. The black band is a
carbonate of iron, and somewhat resembles the
clay ironstone, but it contains more coaly
matter, and in general more sulphur as iron

pyrites. In Scotland and p in Wales
this ore is very la.rgelﬂ used. It is found
in bedsor layers from 3ft. to 4ft. thick, whilst

the clay ironstone only occurs in thin layers
some few inches thick 1n the mine shale, and
is necessarily much more expensive than the
black band. In general these ores undergo
the process of calcination. Previously to the
introduction of the railway system the above
were almost the only ores used, as they are
always found associated with the coal.
Richerores, such, forinstance, as thered hema-
tite, were known, but from the difficulty of
conveyance they were only used to a limited
extent. When, however, railways were made
the rich ores were lax;fely imported, and not
only increased the production of iron but di-
minished its cost, enormous quantities of the
red hematite being imported into Wales and
Staffordshire from Lancashire and Cumber-
land, where the ore ocours in a massive con-
dition from 15ft. to 30ft. thick. In the fur-
nace this ore yields from 50 to 55 per cent.,
whilst the clay ironstone does not yield on an
average more than from 25 to 30 per cent.
The brown hematite ores differ from the fore-
going only in being a hydrated peroxide of
iron ; as a rule they are more siliceous, and
yield from 38 to 45 dper cent. of iron. They
are derived in considerable quantities from the
Forest of Dean, Cornwall, and Devonshire,
where they are met with several feet in
thickness. They are also found in some locali-
ties in South Wales, among others at Llan-
trissant and Pentyrch. The principal deposit
of the oolitic ores is that of Cleveland, where
within a few years an immense iron district
has sprung up. This ore occurs in a bed no
less than 18ft. in thickness; 15ft. of this, how-
ever, are only worked, the remainder being
left for roof. The ore is got partly by open
and partly by subterraneous workings.

In many works the cost of the Cleveland ore
is very small, being not mere that 2s. 6d. per
ton on the top of the furnace, whilst the cla
iron ores of South Staffordshire cost as muc
as from 12s. to 14s. per ton, and they are poorer
than the Cleveland ores. The cost of the
hematites depends upon the locality in which
they are used ; in Wales red hematite is about
20s. per ton, and brown 14s. to 15s. according
to quality. The Cleveland ore is a mixture
of a green carbonate of iron with a little
silicate of iron; it is always calcined before
being used in the blast furnace. The other
aolitic ores are found in Northamptonshire and
Wiltshire; some occur in Lincolnshire, and
there is a little in Oxfordshire. These ores
are not of the solid character common to the
Cleveland ore, but are thydrated peroxides of

iron of an oolitic and porous structure ; owing

to this latter quality they absorb a large
amount of water, frequentl§ as much as from
20 to 30 per cent., including the water in
chemical combination. The quality of the ore
varies considerably ; its yield may be taken
at from 35 to 45 per cent. All the oolitic
ores are characterised by the high percentage
of phosphoric acid which they contain, in
which respect they differ materially from the
brown ang red hematites. These are the prin-
oipal ores used in this country ; there are,
however, various others which are used to a
smaller extent. There is the Elba iron ore,
which is an anhydrous.peroxide of iron,
called, from its structure, micaceousiron ore.
There is also the magneticoxide of iron, which
is found only to a limited extent in this coun-
try, but is largely used on the continent for
maki:ﬁl the best qualities of iron; it is
generally nearly pure magnetic oxide of iron,
and the richest ore of iron known. There is
likewise the spathose iron ore, white carbonate
of iron, which makes a peculiar descriftion of
iron containing much manganese. This ore
is a white carbonate of iron, and is used on the
continent for making spiegeleisen.

The character of fuel is a consideration of
such importaunce in the smelting of ores that
a few remarks here will not be inappropriate.
It is only in certain districts that raw ocoal
can be used. When so used, or when mixed
with a proportion of coke, its mechanical con-
dition is of great importance. It is nec
that it slloufd bear the weight of the materi
without crushing, and also that it should not
decrepitate ; this latter property makesanthra-
cite a less valuable fuel than it otherwise
would be for iron smelting. It is generally
necessary to coke bituminous coal before using
it; if, however, it is only moderately bitu-
minous, a proportion of coke may be mixed
with it in the blast furnace, Too much care
cannot be bestowed upon the operation of
coking ; this process used to be performed in
open clumps, but the use of ovens is found
to secure two advantages—a better yield of
coke, and the ability to coke small coal. There
is a notion that a very hard coke is essential
for ironmaking; this, however, is not the
case—it need only be sufficiently hard to TEre-
vent its being crushed in the furnace. ere
is yet another point to which careful attention
should be given, and that is the question of
the ash in the coal. Asitis in intimate contact
with the carbon of the coal and necessarily
exposed to a high temperature, the various in-

redients it may contain are under the most
gavoumble ciroumstances for reduction. The
consequences of any impurities contained in
the ore are doubledy when they exist in the
coal ash. Beyond this the condition in which
they exist as to their chemical combination is
of importance. Thus, coal contains sulphur
as iron pyrites, and sulphur in a free state, or
combine({ with the carbon in some peculiar
manner. The former is far more likely to
alloy with the iron than the latter, as the
greater portion of the free sulphur will be
volatilised, whereas at least half of the sulphur
in iron pyrites will still remain with the 1ron.
In some works where a first-class description
of bar or plate-iron is made, the cinders from
the finery, the forge, and the mill are sold to
other works, but in most cases they are all re-
turned to the blast furnace for the manufac-
ture of a lower class of iron. Cinders, how-
ever, can only be used to a limited extent, as,
from the high percentage of sulphur and phos-
phorus they contain, they always reduce the
quality of the iron. Sometimes the cinders
are worked alone on the furnace for the manu-
facture of ¢ kentledge,” an exceedingly weak
iron used as ballast for ships.

Let us now turn to the quality of iron pro-
duced by the various ores when the furnace is
in normal working condition. A very superior
iron is made from the clay ironstones; this
superiority is partly attributable to the fact
that the ores contain no free silica as sand or
quartz, nearly the whole of the silica exists in
combination with alumina as clay. They also

contain a moderate amount of lime, magnesis,
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and a little potash, which, by the addition of
1 small amount of limestone, form a readily
fusible flux. The ore containing a little
phosphoric acid makes the iron work easily
and not redshort. The hematite ores generally
contain quartz, little or no alumina, and only
traces of lime and magnesia ; their tendency is
therefore to make an iron of a siliceous charac-
ter, and which is generally redshort, owing to
the absence of phosphoric acid. There area
few brown hematites which are calcareous, but
they are generally siliceous, Phosphoric acid
is present to a considerable extent in the
oolitic ores ; they are, in fact, distinguished by
the high percentage they contain, and, asa
rule, the cold shoft nature of the iron they
yield. The Cleveland ore contains an excess
of alumina which has the effect of recdering
the cinder from the furnaces very infusible.
To obviate this, siliceous ores may be mixed
with the oolitic, or another process may be
adopted ; silica may be added as sandstone to
the blast furnace; great caution, however, is
necessary 1n this last method. which, by the
way, we believe is protected by a patent.
Very different from the Cleveland are the
Northamptonshire and Wiltshire oolitic ores,
which contain an excess of silica, and make a
pig iron containing a higher percentage of
siicon and phosphorus. Formerly, before
railways had stepped in to change men’s
opinions on most matters, it was always con-
sidered that the ironstone should be carried to
the coal. But increased facilities of com-
munication and improved manufacture have
combined to show that in many cases it is more
advantageous to carry the coal as coke to the
ironore. So we find the result to be that,
within the last few years, large works have
been established to smelt the ore in situ in
Cumberland, Lancashire, Northamptonshire,
and Wiltshire. At these works pig iron is
made at a much cheaper rate than from ores of
the coal measures, and it is only by the use of
large quantities of foreign ores and finery and
forge = cinders that the Staffordshire and
Welsh works can at all compete with them.,
The Cleveland district derives its supply
of coal from Durham, and only by the supe-
rior quality and cheapness of their coal can
the Welsh and Staffordshire districts at all
compete in making bars with the Cleveland
district. As regards cost they cannot com-
pete at all in pig, either with this district or
with those of Lancashire, Northamptonshire,
or Wiltshire. At some works, as, for instance,
the Welsh, several kinds of iron ores are
used, and when this is the case any pecu-
liarity in the quality of iron which an ore
may produce may be much modified by the
judicious mixture of them. Mr, Edward
iley, F.C.S., who has had considerable ex-
Erience in these matters, suggests that the
st results may be obtained by using the
Cleveland ores with siliceous hematites. The
cost, however, of the latter in comparison
with the former is so great that they can only
be used in Cleveland to a limited extent. The
hot-blast is a question affecting the produce
of iron from the ore, and one upon which a
great deal has been said, and about which
opinions greatly vary. It may, however, be
laid down as a rule that the hot-blast does
not injure the irou to any extent when the
furnace is in proper working order. On the
other hand, its benefit, by reducing the yield
of coal, far outbalances any difference in the
iton; hot-blast iron is, in fact, better adapted
than cold-blast for some castings. In many
cases, however, the hot-blast takes credit for
a greater saving than is really effected by it:
the increased makes of many furnaces are the
result of a better burden or proportion of
materials in the furnace, increased pillar of
blast, and improvements in filling.

PISTON ROD GUIDES.
F we conceive a sliding body imparting
motion to a rotary body, we shall realise
the action of the piston rod and crank of the
steam engine. The inventors and improvers

of the many kinds of engines seem to have en-
tertained these ideas from the commencement,
for we find that the first beam engine had
chains secured to a wooden beam with curved
ends, as a guide to the piston. After that we
are told James Watt introduced his now well-
known parallel motion. This was an improve-
ment in every sense of the word, for double
action could be attained, or a thrust and pull
on the beam. The principle of this motion is
that a rod connected to a vibrating motion
shall not be affected by the same ; how far this
is attained depends on the mathematical
correctness of the parts. The length of the
link in proportion to the stroke of the engine,
and the length of the radius rod in proportion
to the radius of the beam and length of the
parallel bar, will greatly affect the perpen-
dicular motion of the piston rod. In some
cases tho radius rod and parallel bar are equal
in length, while in other examples the former
has the advantage linearly. When the radius
rod is louger than the bar in question, the
adjustment of the former is attainable beyond
the end of the beam, and a shaft can be in-
troduced in the place of fixed pinsor bearings.
The connection ot the piston rod to the cap is
generally by a cotter; although in some
instances a screwed connection is adopted. In
order to dispense with the motion alluded to
guides are used; this, however, is notuniversal,
doubtless on account of the elegance of the
one being in proportion to the simplicity of
the other, With vertical engines, guides are
imperative, unless the parallel motion be again
introduced, which may be said to be too com-
plicated for pistons moving at high speeds.
The many kinds of guides for engines of this
class are all the same in principle of action,
that is, they retain the perpendicular motion
ofthe rod. Some makers prefer acircularguide,
in fact, a prolongation of the piston rod, the
same working in an eye or bush. There is
great objection to this arrangement, owing to
the fact that the strain on the rod at each half
stroke of the piston tends to deflect the rod of
the same, owing to the fixed locality of the
guide. Another mode is to prolong the rod as
before, but with a separate portion on one side
of the rrosshead, the pin for the connecting
rod being on the opposite side of the centre
line, The guide in this example, as in the last,
is fixed, but the piston rod is between the
centres of action of the guide and connecting
rods. It is obvious that with this arrangement
the strains are moro evenly distributed than
with the circular guide, centrally located and
extended so much beyond the centre line of the
greatest strain, The evil of fixed guides is so
apparent that ere long their adoption will
doubtless be discontinued. The true definition
of fixed guides is, that the strain on the piston
rod is counteracted from a fixed point, and
thus disarrangement and deflection are the
natural results.

The mode of adjusting the surfaces is of
great importance, as all rubbing surfaces in
contact, wear in the direction of the strains en-
forced. In some casessliding blocks are used,
each end of the crosshead being inserted
therein. The blocks work in a channel formed
in the framing. By this it will be understood
that adjustment was not regarded, and on the
blocks and channel becoming worn a jerking
straiu on the piston rod was the result at each
half stroke of the piston. The means adopted
toadjust the surfaces in contact are various; in
many instances compressioun or reduction of the
space between the surfaces is adopted, while
in other cases expanding the guide is resorted
to. To define which is the betier we must
consider the strainsand surface chiefly affected.
It is universally kanown that the centre of
action of the piston rod must be retained, so
that to adjust one side of the guide only would
be doubtless disturbing the plane line of the
rod. In the event of shifting both surfaces,
adjusting bolts aad nuts must be introduced,
thus entailing complication and increase of
liability to looseness of detail. The better plan
is to adjust the block, and by a single screw,
wedge, or key, adjustment can be readily

maintained without increase of friction or dis-
arrangement. The guide blocks now in general
use have flat, curved, and V-shaped or angu-
lar surfaces. The channels in the framing are
solid (so to speak), or adjustment is attained
by the block only. The first-mentioned sur-
face is the most general, each side or surface
being a loose portion and connected by set
screws, studs, or wedges. In the case of the
curved surfaces, rods are used as guides, and
the brasses either clasp the rods or are semi-
circular in contact ; the latter may bs deemed
the preferable mode, as the outer surface is not
in contact unless there be excessive wear on
the inner side. The V guide is perhaps the
best example, as the shape of guide assists to
retain the position of the block, whereas with
the flat surface block provisions on the sides are
imperative, unless the channels be recessed.
The next engines for consideration are those
adapted for high velocities, or the horizontal
type. In a previous article we described the
friction of these and other engines, asserting
at the time that the direction of the crank
regulated the wearing surfaces. 'We now add
that the same law should be always considered
in desgining the guide block. This detail for
horizontal engines is much varied in principle
and design. Some makers prefer double
guides at the sides of the rods, while others
resort to the primitive fixed guide, to which
we have alluded. In the case of the double
guide it should be remembered that four sur-
faces are always in contact, whereas with
judicious arrangementtwo faces will be ample,
sufficient area being of course considered. The
action of the connecting rod is to lift and
press down the piston rod, such action being
of course dne to that of the crank. When
double blocks are adopted another evil exists,
unevenness or inequality of adjustment, due of
courre to the requirements of simultaneous
tightening of the guide surfaces. The single
block also admits of a better connection with
the piston rod, while the guides themselves can
be located over and under the perpendicular
line of the piston rod, an arrangement which
admits of the greatest resistance to the strains
imposed. For the better purpore of exempli-
fying our remarks we will describe in detail
the arrangement now under question, which
is particularly adapted for high velocities and
reverse motions, The guide block is formed
either of gun metal or malleable cast. iron.
The latter, although of late production, is
being now extensively used amongst engi-
neers and machinists. Its tenacity is some-
what startling ; we have seen specimens tied
into knots without fracture—in fact, equal to
wrought iron. The space between the wear-
ing surfaces of the block is sufficient to allow
for the rise and descent of the connecting rod.
The brasses clasp the guide on all sides, so
that looseness is an impossibility. Adjust-
ment is attained by wedges, with stop or set
nuts at the front end, which can be further
secured by set nuts and studs at the back if
required ; but this last may be termed an ex-
cess of safety, but nevertheless is more secure.
The connecting rod, instead of being double at
the connection, is single, and inserted in the
block instead of clasping it. The pin or cross-
head, as in other engines, passes through the
block, and is secured at the smaller end by a
nut, recessed in the side of the block; the
larger end of the pin has a key to prevent its
oscillating or shifting in the bearing. The
brasses of the connecting rod are adjusted by
a cotter and internal rod, the former being
beyond the guides if required. The piston
rod is secured to the block by a key or cotter,
a projection being cast for that purpose. It
will thus be understood that simplicity and
compactness are maintained, and adjustment is
available without disarrangement. The guide
channel can either be closed at the sides or
open for given spaces. The upper portion of
the guide is secured to the lower by three
bolts and nuts on each side; lateral disturb-
ance is prevented by recessing the guides
reciprocally whero connected. This explana-

tion suffices to show the superiority of the
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arrangement now advocated, economy of con-
struction and repair also being considered.
The guides for oscillaling engines are the
ﬂmd, packing, and bush in the stuffing-

xes; the trunnions being also pivols to
retain the location of suspension.

‘We will now consider the guides and blocks
for marine engines. For direct-acting engines
we find the trunk kind the most simple, guid-
ance being now only considered ; a deep bush,
sufficient amount of packing and gland, will cer-
tainly be better than those of theshallower type.
In this example, however, the origin of action
and locality of the power are the same it is
therefore rot too muoch to assume that a great
portion of the strain is virtually direct on the
piston instead ot the guides beyond. With
single piston rod engines the universal practice
(for horizontal srrangements) is the guide
channel located under the rod. The guide is
of a bracket-like shape, the opening allowing
the traverse of the upper portion of the block.
The connecting rod is double or forked, to
connect on each side of the block the pin pass-
ing through the whole, and rivetted in each
eye of therod. The block is in halves, and

e bolts and nuts that secure them are ex-
tended to attach the piston rod at the back
part; by this plan the wear of bearinﬁ of the
connecting pin is regulated by the bolts and
nuts alluded to. The guide surfaces in con-
tact are adjusted by a shoe picce at the bottom,
connected at an incline or as a wedge; studs
and nuts at the front end are available to pre-
serve rigidity of contact. Another guide
block, arranged as the last, has the back por-
tion solid, and the front loose or separate
between the bolts only ; by this method the foot
and the back of the block are in one casting,
instead of separate, as in the first of these ex-
amples, For twin screw propulsion, we should

refer our last described land engine guide.

he guides and blocks for double piston rod
return connecting rod marine engines are as
varied in design and arrangement as for an
other type or purpose. One universal example
consists of double guides and single end con-
necting rods. The crosshead passes through
the blocks, and is secured to the piston ro%s
outside the guides, the connecting rods being
within the same. With this arrangement four
surfaces require adjustment, an evil to which
we have before alluded. In the case of the
blocks being solid the upper portion of the
guide is only available for compressing or re-
ducing the channel space. A second example
is the single guide, or rather the surfaces over
and under the plane line of action. The guide
block is hollow centrally, to admit the end of
the counecting rod. The crosshead passes
through to the block and rod, and is secured
to the piston rod on each side of the channel.
For teversing engines there is not the least
doubt this is the best arrangement yet known,
a8 the resistance is direct with the strain, in-
stead of at the side of the same. A third ar-
rangement consists of the U-shaped block, the
guide channel being under the centre line of
connection. In this example the channel in
section is as that for a punching machine, or
angular at the sides. The connecting rod is
suspended between the two raised portions ot
the block, and the crosshead is secured in the
same by ordinary caps and bolts; it may be
added that the height from the base line to the
centre of the crosshead will greatly depend on
the design and size of the connecting rod. In
oue example the connecting rod has a strap and
cotter, and the latter works in a groove in the
bottom of the guide channel in order to reduce
the height from the base line, With the
angular-sided guides adjustment is attained by
shoes and studs available for expanding the
parts in contact.

It will be observed that, in all the examples
now given, the crosshead and pin are in one
forging. Now, it is obvious that with such
arrangements the crosshead will be subject to

torsion and shearing strains at oue and

e same time ; hence the brasses, or rather the
bearings, will be affected, and also the lower
guide susfaces. . The height of the centre of

action from the bage is a matter ot importance ;
therefore the distance from the centre of the cross-
head to the bottom surface of the guide block
should be as short as practicable. It may be
argued that, with the double-side guides, com-

tness of the surfaces are maintained, but
it must be remembered that with that arrange-
ment the frictional and bearing surfaces are
greatly increased in proportion to the single
type, to say nothing of the comparison of the
portions t'et';uirirl:xgi adjustment. For double or
single piston engines the single guide
block is undoubtedly the best yet known, but
preference will perhaps be given to those with
solid backs and loose adjusting portion be-
tween the bolts in front. When the block
is centrally divided the strain imparted to the
securing or cap bolts increases the friction on
the crosshead or connectini pin bearing. The
crosshead of the ordinary kind is an expensive
portion of the engine, particularly in the con-
struction and fitting, to say nothing of the
bolts and nuts to secure it in its correct position.
The accompanying illustrations represent a
single block designed by Mr. N. P. Burgh,
and which is suitable for a return-acting engine
with the bracket-shaped channel. Fig. 1 re-

presents the front elevation half in section;
fig. 2 is the side elevation, also half in section.

FIG.2

: 2]
The plan is shown in fig, 3, the same as the two
cic.3

former, The portion in front between the boits
is loose orseparate from the block ; the remain-
ing portion of the block is in one casting. The
connection of the shoe piece at the bottom is of
the ordinary kind, adjustment being attained
by the stud and nuts at the back end. The
front and back caps are secured by the bolts
and nuts, the latter being recessed in the front
cap and adjusted by set studs., In the ab-
sence of the ordi crosshead, the cap at the

back has projections forged to receive the pis-

‘without having the least know

ton rods, so that a simple connection is
attained. The strain imparted to the back
cap is deflection and torsion, the former of
course predominating. The tensile strain on
the securing bolts is continuous, owing to the
thrust and pull on the piston rods. By the
back portion of the block being solid the bear-
ing ot the connecting pin is not affested. The
guides of marine engines require great atten-
tion, as the least oscillation of the piston rods
in the stuffing-bozes causes a leakage and thus
reduces the vacuum. Simplicity of connection,
perfection of adjustment, and a first considera-~
tion of the strains imposed should be alweys
remembered, whether for a diminutive donkey
engine or a colossal production of 1,500-horse
power nominal,
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NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF BCIENCE.
Multiplication o ies of Photographs
Meshanioal m%‘-’—Pm{m'ug on a Nz
ﬁr‘il;ﬂ'pk— Use of Guacoyol Stomes as

DISCOVERY which a many per-

sons have been sedulously seeking for

some years has at length been mads

simultaneously by two gentlemen, both well-
known phomp{ers, Mr, Walter Woodb:
and Mr. J, W. Swan. It is that of a sim

and effective method of obtaining transeripts

of photographio piotures by mechanieal means,

and precisely the same process seems to have

been devised by both the tlemen mes-

tioned, each working quite independently, and

of the
other's labours. The first step in the
is to obtain a photographic picture in which
the shadows shall be in relief and the whites
depressed. This is done by printing froma
negative upo? a.hglus pl;te ooated m:;’;
reparation of gelatine and sugar, sensiti
gy means of bichromate of ammonia. From
@ positive thus obtained simple washing with
warm water will dissolve away all those
tions of the bichromated gelatine which m
not been acted upon by light, leaving all the
dark parts of the gi;tmo in relief. Having
been treated in this manner, the ting
icture is now ready to be used as a mould
m which to obtain, in some hard substance,
an intaglio surface from which any number
of exact copies of the gelatine rietnre may be
got, upon surfacas of paper, glass, in,
or any other desired material, by a slight
moditication of the ordinaﬁr{ process of press
printing. The east from the gelatine mould
which 1s thus to be used for printing from
may be obtained either by eleotrotz&lx, or
by pressure. If the electr m be
, the mould must either be covered with
a coating of plumbago, by rubbing that sub-
mover iz inboircles, with uﬁ short hi::d
,or must have ipitated upon it a
coating of metallio ainr?:. The latter may
be readily obtained by pouring upon the
mould a mixture of one drachm of a saturated
solution of Roehelle salt with three drachms
of & solution of ammonia-nitrate of silver
containing about tlnrtf Tlim of that salt te
the ounee, exposing to light for & few minutes,
and then fleoding with a solution of gallie
acid. When thus coated with ecither silver or
plumbago the mould is ready to receive a
eoating of eopper by the electrotype process,
which coating, when deposited, must be seps-
rated from the gelatine and carefully meunted
in gutta-percha. The mounting is effected by
laying the oopper cast, intaglio side dowa-
wards, on a sheet of thick plate glass, placing
s shoot of gutta-percha, first softened by
heat, on the top of the cupper, laying another
sheet of plate glass on the top of the gutts-
rcha, placing on the top of the e o
Keeavy weight, and ing this weight to
remain until the gutta- has ened.
A speedier method of obtaining a metallis
reverse of the gelatine picture is that of pres-
sure, When this method is adopted the
gelatine mould is placed, bettom downwards,
on a slab of cast iron having a perfeetly even
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surface ; & plate of polished metal, not harder
than metal, and about one-eighth of an
ineh is placed on the top of elatine
would ; another slab of cast iron is pﬁoed on
the top of the plate of soft metal, and the
whole is then subjected to heavy pressure,
sither by being passed between steel rollers,
or by means either of a powerful screw, or of
a hydraulio press. By this means there is at
onoe obtained u metallic print'u‘lfr surface,
whish requires no mounting. . Wood-
bury has also obtained good results by
uin% sulphur as the material of the
st to be ‘gmud from, heating the sulphur
natil oonsistency of treacle, pouri
i$ in that state into the gelatine mould,
and allowing it to remain until quite
nldundm The method of printing from
[} in:gho enst obtained by either of these
will be understood from the following
ameount of some experiments reeently per-
formed by Mr. W ?, before a party of
en aspembled af the house of the
of the Photographic News :—** Mr,
eodbury was oonﬁ.nnd to the use of impro-

press, &e., from some
misnderstanding, not having some to hand.
The intaglio plates, one in copper produced by
slectro-depoait, one in metal pro-
finced by pressure, Mr. Woodbury brought
with him. The electro-type east,{ which was
most suited for printing on paper, was in toler-

ably deep inta:lio, the greatest depressions
Raine ahant tha danth af a thin nawd - tha whala

% LW geinune was jusi ocoverea witn
water for a fow hours ; when the gelatine had
jmbibed thoroughly the water, it was melted
by heat,and a little of tht:ﬁ:sued Indian ink
used for carbon printing and mixed. A
little of this gelatine, kept in a fluid state by
warmth, was poured on to the centre of the
intaglio mould, covering about one-eighth of
fts surface. A piece of fine, hard photographic
peper was placed on the geiatine, snd & stout
fieoe of plate glass was then laid on the paper.

n the absence of a press, a twenty-eight
pound weight was then placed on the glass,
and left for u minute or two to allow the gela-

isure was then removed,
); the gelatine slightly
io as ge y delivers from
: to t

ions, ji

» laye:
. few impressions it is
and then to slightly
sure the print delivering
wing or leaving any of
ehind,” Itwill be per-
10d of printing differs
ple, from any previous
mechanioal means. The
stures or designs have
mechanically are three:
e method of producing
a block with raised sur-
oopy of such t;uu;l ]:ur-
fdts by preesure, upon paper or other fabrio,
(7] inb;aod engn:gg; intaglio printing, or
4o —-sr-2 ~f producing impreuionsz filling
aes or hollows in a metal plate,
the surface of the plate and ob-
of the lines and hollows by
b causes the ink to be trans-
“or other fabrics, as in copper-
; and lthographic printing, or
wap metnoa ox producing impressions by apply-
ing ink to a design upon stome, the design
haviog sn effinity for the ink, whilst the other
mﬁonoﬂho surface of the stone repels the
1k, the design so inked being obtained upon
peper by pressure.” In each of these modes
of printing, gradation of tint is obtained on
one and

ssme principle. The ink applied
] ue, and the thinnest as well as the
ﬂﬂm layer of it should be black, the nepes-
sary

ions or variations of tint being pro-

duced by the design being formed of lines or
dots, and by these lines or dots befng of differ-
ent sizes, and placed at varyipg distances
apart.  'When the lines or dots are large and
very olose to_each other, a very deep tint is
uced ; when they are fine and wide a;
the tint is li%ht. An absence of either lines or
dots leaves the paper white, and u continuous
surface to receive the ink produsesa breadth
of black. In Messrs. Woodbury and Bwan’s
method of printing gradation of tint is pro-
duced upon a principle which has nothing in
common with that upon which all previous
methods of printini pictures, except the pho-
tographioc method, have thus been based, but
which is exactly the same as that upon which
the effects produced in
oall *“carbon printing "
srinting, the reader may pe remindea, ** gra-
ation of tint is obtained by different thick-
nesses of a coloured translucent material on a
white ground. The deepest blacks consist of
8 sufficient thickness of this material to be-
and ocover the
is fixed, without
; the next depth
or unt 1s optainea vy a sitighter thickness,
which allows a trace of white to show through,
producing the effect of deep grey; the other
tints by varying thicknesses, the thinner the
layer of the eoloured translucent medium, the
more delicate the tint of grey, as the white
ground becomes more and more apparent,
gradually merging into the pure white of the
ground as the layers become attenuated to
nothing.” The case is exactly the same in
printing by °* A g Rt

method, the

rinted on

ifferent thic
whie of the ordi-
nary of thickness

being aue w wwereny aegrees o1 depreuion in
the intaglio plate printed from. 'The copies
of photographic pictures which Messrs, Wood-
bury and S8wan produce by mechanical means
are thus much more than mere smitations of
their originals, such as a skilful engraver
might produce; they represent their originals
exactly, and their effects are produced upon
absolutely the same prinoiple,—that principle
being an entirely new one, as applied to press
E:inting. ‘We believe that their process will
found capable of very valuable economic
applications, and we shall ecertainly watoh its
nroereas with great interest. It should be
though not more than thirty of
piotures can be produced in an
. press, owing to the gelatine
requiring in each case a little time to ¢ set,”
one person can nevertheless work off
about one hundred and twenty impressions
per hour, since he can very well attend to four
presses ai once.

A Mexican newspaper announces that the
stones of the fruit of the ol palm, which
grows in enormous abundance on the Mexican
ocoast of San Blas and in the valley of Ban-
deras, have been found to possess great ad-
vantages for use as a marine steam fuel. It
states that experiments have been made with
these stones on board certain English vessels
of war, with the result of proving that the
stones have a value as fuel not inferior to that
of their weight of the very best coal, while
they have the advantages over coal of not
dirtying either the holds in which they may
be stored or the persons having to handle them,
and of not being subject either to spontaneous
combustion or to damage from leakage of the
ship, At present, these stones can be pur-
chased at San Francisco at about half the

rice of coal, weight for weight, and it is said
at ¢* many thousands of tons "’ of them could
be collected annually.

Daring the month of July last, thirty.one Cornish
mging engines consnmed 1,918 tons «f cosl, ap
i 13'9 million tons of water 10 fathoms bnih.
The average duty of the whole was 48,900,0001b.
fifted 1ft. high,hy the consumption of 11fIb, of

ft.
oosl, Ten eugines e: the average duty.

THE BRITISH ASSOOCIATION.
SECTION A—MATHEMATICS AND
PHYSICS.

REPORT OF THR BALLOON CONMMITTSS.
Ta1s report was read by Mr. Glaisher. It stated
that the commitiee had been re-appointed last
year in order, lst, to examine the eleotrieal pon-
dition of the air at heights; 8nd, to verify the
law of the decrease of temperature, as found
from summer day observations airsady made,
with day observations at other seasous of the
year, but prinogipelly in the winter and adjacent
months; $rd, magnstioal experiments, observa-
tions with the spectrosoope, the currents of the
atmosphere, solar radistion at differens heights,
sod bygrometrical observations, though sscond-
ary, were to be held as very important subjects
of investigation; 4th, to arrange for obssrvs.
tions at night, and to make such observations if
porsible. With respect to the first snbject, no
been made, th‘: inurm::.nt
par, not havi B
or ll::. Under th:‘ second
ana tnira neaas some progross had been made,
though not to the extent antivipated. As to the
fourth object, no night observations had sotually
been made. To take such observations it was
imperatively necessary to have some means of
fllumination, so that the instruments epuld be
read. Various suggestions had been made on this
point, bat the best plan seemed to be to employ
o Davy lamp. Two such lamps had been made for
Mr, Glaisher of copper, so that the proximity of
magnets did not affect them. Experiments had
shown that these lamps might be used with per.
fect safety, and that they kept well alight, be-
sides affurding » source of grateful warmth not
before , All necessary arrangements
were now made for night obeervations, though
there were no results yet for presentation, and s
series of such observations would be very usetul,
The same instruments, with the addition of a
fine specirosoope and a delicately-monnted mag-
uet, had been employed, as durisg the previous
year. The instruments were attached to the out-
side of the car, and were easily read in thas
position. Up to the Jast meeting of the Assosia-
tion twenty-two ascents h;dn%un made, of
which seventeen had taken plage in June, July,
Angust, and September, and five ouly in the other
months of the year, viz., oue in January, one in
March, two in April, and one in October. Of the
summer ascents, one had been made in the mora-
ing, and the rest in the afternoon or ovonint
The committee considering that day end hi
experiments in summer had better be brought
together before more were made, Mr, Glaisher
devoted all his efforts to secure as many ascents
as possible between October and April, but_he
had sucoeeded in thres instances only, on De-
comber 1st and 80th, 1864, and on Fobry
27th last. The three aseents were made at Wopl-
wich, and the paths of the balloon wers shown
in diagramp, The small number of aseents was
due to winter being an unfavourable sesson for
balloon experiments. But as with regard to the
progressive dimination of temperature with ele-
vation, the diffusion of vapour in the atmosphere,
the density of olouds, their extent, and currents
in the stmosphere, and all connected with the
higher regions of the atmosphere in winter, wo
are in almost entire ignorance; it is the most
important season for experiments. Prooseding
to speak briefly of the three ascents, the report
stated that the balloon left the earth on Decem-
ber 1st av 2.87 p.m., with 8 temperature of 48
deg., which remained almost unaltered till the
he ght of 600ft. was passed. Having slightly in-
creased up to that point, it then gradually de-
clined to 81§ dog. at about s mile bigh. On
December 80th the balloon left at 2.18 p.m.,with
a temperature of 42} deg. In the first 500ft. it
declined 2 deg.; at 1,000ft. it was 87 deg.; at
2,000ft. it was 33} deg.; at 2,600ft. cloud was
encountered, and the temperature wes 31 deg. ;
at 8,300(t. at the upper surface of the cloud, it
was 27 deg.; on getting above the cloud the
temperature rose, and at 400ft. above it had ig-
oreased to 81} deg. On Februsry 27th the sarth
was left ot 1.68 p.m.; the temperature was 52
deg., and declined gradually to 86 deg., when a
clond 1,000ft. in thickness was resched. In
passing through this there was no change of tem-
perature, but abovo it the temperature inorsssed
with elevation. Comparison established thas
these results differed grestly from those obtsined
in summer, and showed that the laws of tempor-
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ature varied at differeng seasons. The courses in
the three ascents were very nearly the same after
reaching a certain point. The winds prevailing in
the higher regions in January and February were
W.and S.W. This was unfortunate in regardto the
ascents, as it necessarily shortened their duration.
Since that time Mr. Glaisher had been making
preparstions for night ascents. The ascents

e, however, were important in proving the
constanoy of the 8.W. current during the winter
months, which was also confirmed by obser-
vations at the Royal Observatory. In the des-
cent on December 30, Mr. Glaisher was unable
to take any magnetic observations, as the balloon
was in a constant state of revolution, but on the
other occasions he had succeeded in obtaining
results which corresponded with those found at
other poriods of the year. At every opportunity
during these ascents, Mr. Glaisher had directed
the spectroscope to the sun, and always saw a
very fine spectrum with many lines, more nume.
rous than on earth, and better defined. The
spectrum usually extended from A to far beyond
H. The spectrum was perfect, with a much nar-
rower opening of the slit than on the ground,
and lines could therefore be clearly resolved
which could not be seen from the earth. A
blackened bulb thermometer, placed near another
carefully screened, for determining the tempera-
ture of the air, generally read the same as the
latter. No tinge of ozone was shown on the test
papers in any of the journeys. The report con-
tained a mass of figures relating to the observa-
tions, which were detailed with every minute-

ness.

. Mr. Glaisher’s diu‘rpoinlment st finding his
time for observation always cut short by the in-
evitable tendency of the balloon towsards the ses,
was compensated for when he comsidered the
bigh importance of the continuance of south-west
winds in winter. Constant observation last
winter, from. October to March, had found the
wind tlw.a{l in the same direction, whenever it
was possible to determine the motion of the upper
air, no matter from what quarter the earth wind
came. The high temperature we experienced in
winter seemed due greatly to this ourrent, which
met with no obstruction in its course towards us,
buat blew directly hither and to Norway over the
Atlantic. These winds only reached France
when they had passed over the wholo of Spain
and the Pyrenees, and they had then become so
‘much cooled that France derived comparatively
little benefit from them. This apparently caused
the more severo winters in that country.” It was
probable that our milder winters were due to
these winds. After touching on the subject of
the ultimate destination of the hest rays which
constantly issue from the sun, Mr. Glaisher said
that a few months previously he had thought
that would be his last report on balloon ascents.
He had devored his entire leisure for three years
to these experiments, and every day he was so
occupied was a day taken from the month's holi-
day allowed him as an atfache of the Royal Ob-
servatory. As, very prorerly, no personal ex-
penses were allowed by the Association, he had
had to pay them himself, and he had also had to
defray the cost of the necessarily hieavy calcula-
tions. Hoe felt, therefore, that he had performed
his share ofthese experiments, and that they might
ceaso for the present, and fresh ones be made at
a future day by others, But on seeing, in pre-
paring this report, how deficient they still were
‘in winter ascents and morning ascents, but,
above all, in right operations, he had determined
in consultation with the committee to make some
night ascents at once, if possible, and therefore
he would probably have to address them again at
their next meeting.

PR —

SECTION B—CHEMISTRY.
ESPARTO FIBRE OR SPsNISH GRASS,
De. StEvENsoN Macapax, Edinburgh, read a
paper on ‘‘The Composition of Esparto Fibre,
or Spanish Grass, and its Employment in the
Mauufacture of Paper.” Daring the last three

__g.:u large quantities of s grass have been ob-

ined from Spain, and been employed in this
country in the manufactare of paper. It is col-
lected from lands which ars comparatively
speaking waste, and when delivered in Great
Britain costs about £5 10s. to £6 per ton. The
recent high price of rags necessarily oaused a
demand for esparto fibre as a substitute for rags
in the manufacture of paper ; and, should the

demand continue, other countries than Spain,
such as Barbary, which are known to yield the
same grass, will no doubt ocontribute largely to
the supply of the raw material. In the manu-
facture of es fibre into paper, the material
is first carefully examined and cleaned, and is
then subjected to the action of an alkaline solu-
tion of caustic soda. The proportion of soda
employed is 1-8th of the weight of the grass,
being 141b. of caustic soda to the owt. of fibre,
or 2§ owt. to the ton. The general size of boilers
contains 13 cwt. of fibre, to which are added be-
tween 800 and 900 gallons of water, and 1} owt.,
or 154lb. of caustioc soda. The boilers are either
close or open, and the boiling process is carried
on for from six to eight hours, during which
time the soda dissolves away from the fibre the
albuminous compounds, oil, resin, and silica;
whilst the starch and gum are also abstracted,
and the ligneous fibre is left as a soft and pliable
material of a brown colour. After washing with
abundance of water the fibre is worked up into
paper in & manner similar to that followed in
the case of rags, only a little more bleaching
powder is required. The fibre, however, is rather
short in nature, and hence paper made entirely
of it is extremely liable to tear. It is customary,
therefore,to give strength to the paper by mixing
the pulp from the esparto fibre with the pulp
from the rags, and a common proportion in
equal parts of the esparto and rag pulps. The
paper manufactared from the Spanish grass, and
more or less rags, is largely employed as a print-
ing paper, and the majority of the Scotch news-
papers are now printed on the mixed fibre and
rag paper. The liquid obtained from the boilers
where the original esparto fibre is acted n?on b
caustio soda is & dark brown coloured liqui
whioch still retains one-third of its original soda
as caustio, Attempts which have been made to
employ this liquor over again, with the addition
of more soda, have shown the impraocticability of
getting the whole of the soda to act. Indeed,
in; using the proportions stated previously—
viz., 141b. of caustic soda to the owt. of fibre, or
ia @ boiler 1} owt. of soda to the 12 owt. of fibre
—only L owt. of soda is taken up and neutra-
lised, and the remaining § owt. is left as canstic.
Trials which have been made to use ounly the
1 ows. of soda in the boilers have not been suc-
cessful. The spent soda liquor necessarily con-
tains much organioc matter in solution, and being
of a caustio naturo, it possesses properties whio.
render it pernicious and destructive to fish,
when it is run directly into a fishing stream.
Even when diluted with water to the extent of
many times its own volame, the liquid has the
power of killing fish within a few hours. The
large quantity of water required in paper manu.
factories necessitates that they be placed on the
banks of streams; and whilst the destruction of
trout may be a matter of little moment, yet the
discharge of much spent soda liqnor into a salmon
stream is8 of much individoal and national im-
portance, teuding as it does to foul the water
and diminish the proportion of oxygen gas dis-
solved therein, besides conferring more or less
caustic properties upon the water. Several in.
stances have occurred in Scotland of the destruc-
tion of salmon and salmon fr{ in this manner,
snd even where direct poisoning might not be
traced, yet it is undoubted that such discharges
and the consequent fouling of the stream must
tend to deteriorate the health of the fish, dimi-
nish their growth, or probably drive the fish
from the stream. Two plans have been suggested
and put in operation for the arrestment more or
less completely of the soda liquor. The first
method is the boiling down of the ley, heating
the residue with carbonaceous matter, such as
fine coal or sawdust, and the recovery of the
soda from the calcined mass; and the second
process is the reception of the liquor in large
open tanks or cesspools, where the liquid may
peroolate through a sandy and gravelly soil.
Both plans have been carried into practice, and
have been successful. These are some of the
principal points connected with the employment
of esparto fibre or Spanish grass as a substitute
for rags in the manufacture of paper, and asthe
fibre is obtained comparatively cheap, and yields
one-half of its weight of paper, the manufacturers
regard this grass as a great boon.

ACTION OF ALKAL! METALS ON GUN COTTON,
A PAPER on the above subject was read by Mr. W,
8. Scott. The results of his experiments were that
potassium on being dropped on gun cotton was
attended by instantaneous explosion. This was
when the cotton was perfectly cold, and in a room

at the ordinary temperature. He had imented
with sodiom, and tge results were -im:m' . Other
alkali metals also produced similar effects, so that
the conclusion might be formed that simple contact
of metals with cotton would always produce ex«
plosion. Mr. t illustrated his remarks by seve-
ral interesting experiments exemplifying the theory
he had propounded.

OZONE.

Me. J. SBurrH, Jan., read a paper ‘ On an Appars-
tus for the Determination of Osone.” The experi-
ments made by him were of a highly interesting
character. He had observed indications of osome,
especially in the linens imported from
which gave noticeable indications of a great amoant
of osone in the locality from which they bad beem
sent. He had also observed that its presence was
Do placed apon Foe pruse, aad this was partion:
n p! upon the grass, an was -
larly oburnbr: after a shower of rain or a heavy
dew. After a number of experiments Jaly had been
asocertained to be the best month, but whetber it
was owing to the heat or from tha action of the
light, or from the greater presence of osone, was
not for some time discernible. He therefore com-
menced to make additional experiments. He had
carried them on for two years, the result of which
he exhibited in & chart, showing the weather ele-
ments since 1864. He exhibited di illustrat-
ing his experiments, and the apparatus he had in-
vented, which tgpenrl to be superior to the others
in use for the determination of ogone. Other in-
straments do not appear to have taken into due
consideration the velocity of the wind, which is an
important essential in the determination of ozone
in the atmosphere. This Mr. Smyth’s apparstus
has greatly ﬁrovidod for, and is a decided improve.
ment upon those instruments already in use.

ON RECENTLY DISCOVERED PHOSPHOTIC DEPOSITS
IN NORTH WALES,
Dg, A. VoELCKRR 8aid it was not so much whether
sach deﬁo-ih could be obtuined in great abundance
as whether it could not be found in such abundance
in this country as to make it profitable. 1t wass
question at the present greatly affecting iculta.
rists, when manures were so greatly requisite. The
deposits were discovered at ":f’m in the dis.
trict of Llangynog, in North a'l.'i and consisted
of about two miles of deposit. e deposit oon-
sisted mainly of a black p mﬁc limestone and
another of similar nature of shale. This dis-

covery would prevent the necessity of going ia
future to France for phosphates, as they could find
them within three miles of Birmingham. This

was a subject of considerable importance, when it
was considered that all our phosphates were being
exhausted,

SECTION C—GEOLOGY.

DURATION OF THE SOUTH STAPFORDSHIRE COAL-
FIELD,

Ta1s paper, by Mr. Henry Johnson, of Dudley,
was ‘‘On the Extension and Probhable Dauration
of the South Staffordshire Coal.field.” Both the
extension and duration of this coal-field are quee-
tions open to a very great difference of opinion.
Ifthe extent was limited to the at present ex-
gloorod portion of the district, the duration might
tolerably accurately caloulated, as all the cosls
that oan be possibly reckoned upon in a descend-
ing order in this coal-field have long sinee been
discovered. It is to the confines of the present
coal-field, then, that any hopes for fresh supplies
can be looked for, and it is a very interesting fact
that on all sides of the coal-field explorations are
being most successfully carried on, with perhaps
the exception of the eastern boundary on Bir-
mingham side. Bant the great depth at which the
thick coal has been last worked in the neighbour-
hood of West Bromwich (about four hundred
yards in depth) has probably retarded exploring
operations in that direction. The result of opers-
tions which are going on in other portions of the
coal-field is, however, being looked forward to
with great interest, as affording sufficient evi-
dence to warrant an attempt to reach the ocoal
throngh the permians at Smethwick and Har.
borne. During the last ten years, more especially
the last five, a great number of new winnings
have been made in the north end of Cannock
Chase distriot, as also in the porth-east at Ald-
ridge, and at Himley and other places; but pro-
bably the most important recent trisl sinkings
are those on the south end of the ooal-field, in
the neighbourhood of Hales Owen, Congreaves,
Cradley Park, and Wassel Grove. In the event
of the one at Hales Owen, belonging to Mr. 8.
Dawes, and that of Wassel Grove, belonging to
Messrs. George Pell aud Oo., discovering the
thiok coal—both of which look very promising,
and are now sunk to about halfway to the coal—
more than four thousand acres of the thick seam
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may be considered proved, and this assarance
wili no doubt give a fresh impetus to additional
searoh even further south than those now in
jon. Very rapid strides are now being
made in developing the thin seams over several
thousand acres of previounsly unexplored ground
oa Cannock Chase, which is now being intersected
by canals and railways in every direotion, and
having direct commaunication with the more im-
mediately coal-consuming district of the Black
Country. These thin seams, however, are speedily
sxhagsted, as compared with the thick cosl seam.
A for proviog the continuity of the coal-
the permian on the downthrow
Great Western boundary fault at
» on the property of Mr. H. O. Vernon,
is sow in oourse of formation. 1t is proposed to
form » fand for this purpose, by subecription,
from the adjoining landowners likely to be
bensfited by such a proof, upon the same
sinciple a8 Mr. Dawes's scheme at Hales Owen.
thiy case it is proposed to drive from the
ng son)-workings on the upthrow side the

; * at a depth of about 200
the surface, across the fault into the
distriot, some 200 or 800 yards horizon.

my, and then bore up or down in the hope of
discovering the position of the coal measures
underneath. There is, however, a much more
comprshepsive scheme for extending the coal-
field, and exploring the whole permian districts
lying between the South Staffordshire coal-field
and the Warwickshire and Shropshire coal-fields,
partion)ars of which may be found in Transac-
tions of the Duadley and Midland Geological
Bociety for Jane, 1865, p. 87. To attempt to
estimate the probable duration of the coal-field,
whilst these somewhat important recent additions
are being added to iuould be impossible, bat
it may be observed such additions are not
keeping pace with the enormons oconsumption

and conseq ction of the parent

ion of [n & very valuable
paper, read s, in August, 1860
before the ] nical Engineers, at

Birmingham, arver outaining the best evideunce
on the sabject, he estimated the then duration
of all parts of the coal-field at an average of aboat
forty years from that period. There can be no
doubt bat that in one-half that nunmber of years
» very large purtion of the earlier developed part
of the coal-field will be totally and for ever ex.
as, for instance, the mines in the neigh.-
bourhood of Bilston, Coeeley, Tipton, Wednesbury,
Oldbary, West Bromwich, Brockmore, andBrierley
Hill, are being fast worked out, and in twenty
years bence will be well-nigh totally exhausted.
Thbe Chairman thought Mr. Johnson’s paper
was & very valuable commaunication. He
alinded particularly to the probability of finding
the thick coal of South Staffordshire underneath
the permians bounding the district. He had no
doubt that the coal will be found all aronund the
poal-field under the red rocks, as was found at
Zarl Dartmonth’s sinkings near West Bromwich,
aud will be then found of even better quality
than it is in the older portion of the field, because
in the central part the coal is very much affeoted
ky its proximity to the igneous rocks.

8ECTION G—MECHANICS.
DISTRICT PRIVATE TELEGRAPHS.

Arrze by Mr. N. J. Holmes was read on this
question, which has latterly attracted con-
siderable notice. It traced the history and
various uses of the telegraph and its great im-
portance as a vebicle of communication in towns,
sud then pointed out that the popular use of the
ph depended upon the adoption of a more

@asy oystem of signs than was used by the
ordinary telegraph companies. This desidera-
fan was, be believed, secured by Professor
o’s invention of the alphabetical tele-

min 1858. The communicator or trans-
, by which the operator with his fingers

out the words letter after letter, consisted

8 box fitted with a dial round the face of
which the letters of the alphabet were
meld; opposite to each letter was a key button
ped. In the interior of the box was a
Magnetic arrangement, the generation of the
surrents being consequent upon the revolation of
an armature, kept in continuous motion when
:od through its arrangements. A company
been formed four years ago for the promo-

of this form of telegraph, the use of which
newspaper offices was rapidly increasing.
oral papers had an independent system of
theie own botween the reporters’ gallery in the

House of Commons and their offices. The use
was increasing among commercial houses gene-
rally. Though the company had been incorpo-
rated little over four years, its system extended
throughout the United Kingdom. Upwards of
2,000 miles of private wires had been erected by
the company, and 836 sets of instruments.

COMPRESSED AIR-ENGINE AND COAL-CUTTING
MACHINE,
Mg. THOMAS LEVICK read a paper *“ On Machiner
for Compressing Air, and the inlicability of sucl
Compressed Air for Working Coal-cutting and other
Underground Machinery.” The writer treated the
subject in the following order :—1st, Various condi-
tions arising from the compression of air; 2nd,
the application of steam to compress air, with
description of Jones and Levick’s air-compressing
engine; 3rd, the transmission of the air throu%h
the pipes to underground machinery; and 4th,
a description of Messrs. Jones and Levick’s coal-
cutting machine. By the aid of diagrams the writer
explained the r-compressing
engine, the : by means of a
steam engine he compressed
air taken dow work the coal.
cutting engin 1antity of com-
pressed air consumeu vy eacu vumi-cuttiog machine,
as determined from some indicator diagrams taken
from a machine when at work, was 827°6 cabic feet
per minute, at 30lb. pressure. The machine was
working at the rate of ninety-eight blows per
minute, showing an expenditure ofair equal to three-
horse power. The machines at Blaina Works are
holeing in a coal which the men refused to work at
any price, and which though opened out has not
been touched for years. The averago performance
of the machine in this coal is at the rate of eight
yards per hour to a depth of three feet. The
machine, when worked with a self-propelling motion
and catting outwards, would exceed that quantity.
Mr. W. Smith, C ﬁ., asked what quantity of
work the machine would perform with the cost of
wer, or rather how many tons of coal could be
ewn by the machine in comparison with manual la.
bour.—Another member asked ifthese machines had
been tried at any underground work except
collieries,—Mr. Levick explained that at present the
colliers were paid by the day, but it wouald be de-
sirable for fature statistics to pay them at so much
r yard. The cost of getting away the coal wounld
g: the same for machine as for hand-hewn coal.
The difference in the cost of holeing amounted to
this—that while a collier could hole seven or eight
ards & day the machine would do as much in one
our. Asto its applicability or suitability for the
purposes of excavating harder materials, he stated
that the machine would work on any materials that
the teeth of the instrument could penetrate. It had
been tried on Bath stone with' great success.—'
President said the subject was one of great im-
portance, not only for the economising of the class
of labour which is now employed in collieries, but
also as a means of saving waste., The mode of
operating by the machine was that it cat a very
narrow groove on a level with the bottom of the
machine under the coal, but it was impossible to do
this by hand labour, for the collier makes a mach
larger aperture at the commencement which he
narrows as he proceeds. There was one thing in
connection with the working of the machine which
he thought would be an improvement, and that was
if the machine were worked at a lower pressure,
which would only necessitate cylinders of a larger
size; but no increase in the size of the pipes would
be necessary.

PARIS UNIVERSAL EXHIBITION.

Tae Committee of Council on Education have

just published the Imperial regulations which
refer to British exhibitors in the forthcoming
Paris Universal Exhibition. The Exhibition
will be held in a temporary building in the
Champ de Mars, and will be opened on the
1st of April, 1867, and olose on the 31st October
following. It is only through the Council on
Education at South Kensington that communi-
cations from British exhibitors will be received ;
and the 28th of February next has, it sppears,
been fixed as the last day for applicationa for
space in the buildin% The plans showing the
exact position of the English and other foreign
courts will not be ready until the commencement
of November, One feature new to international
exhibitions will be introduced, viz., the formation
of special parks by each country, which will
doubtless form one of the principal attractions of
the undertaking. Indeed, the arrangement of a
park outside our last International Exhibition
would, if it had been feasible, have greatly added to
its attractions. The French are wiser than we are
in this particular. A day spent in any building
without a change of air is irksome to the most
patient Englishman, but to a Frenchman it would
be intolerable, It bas been arranged that works
by French and foreign artists executed since the

1st of February, 1855, will be received for exhibi-
tion; and that the nature and number of the re-
wards to be given for works of art, as well as the
constitution of the internatiopal jury to act as
judges will be hereafter decided. The prices of
admission have not yet been determined on.
There are a number of regulations which are
similar to those of our last Exhibition. Rent
will not be paid for space, steam power will be
previded gratuitously, but the necessary appara-
tus to regulate the motion will have to be pro-
vided by exhibitors. The cost of packing and
carriage of goods is of course to be borne by the
exhibitors; and the insurance of goods is left
to them, The international jury will be divided
into nine groupe,—Building News.

NEW GRAVING DOCK AT JARROW.
TRE opening of the new Enring dock st Jarrow
—the largest dock of the kind on the east coast—
took place on Saturday last. The dock, which
is constructed to accommodate vessels of the
largest tonnage, will prove a great aoquisition
to the Tyne. It is situated near the ship-
bailding yard, at Jarrow, between the rolling
mills and the blast farnaces. Extending in a
southerly direction from the river it is 410ft.
long from the edge of the invert to the first or
lower step at the south end, the bottom baving a
slight rige of 1it. 9in., or to the extent of nearly
two steps in the whole length, and a declension
of 8in. from the centre to the sides for the pur-
pose of running off the water. In width it is
53ft. at the first step, and gradually widening as
it rises it reaches an extreme breadth of 96ft.
between the top steps. The steps are twenty.
six in number, running up both sides and round
the top end, each having lotin. tread, and 12in.,
rise. The height of the dock at the entrance is
22ft. from the centre of the invert to the line of
the pier wall ; the orown of the stone floor within
the dock being 8fc. below the centre of the in-
vert, however, makes the total height inside the
dock 25tt., giving an average depth at high
water of 17fc. on the invert, and of 30f. in the
dock itself. Up the oentre of the dock are
placed transversely 81 graving blocks made of
stone, each measuring 7fc. in length, 8ft. in
width, and 2ft. 6in. in depth; of which, how-
ever, 8}in. only q‘rojeot above the finished floor
at the crown. They are surmounted by sub-
stantial wooden blocks of about the same dimen-
sions, upon which the keel of the vessel when in

The | dock will rest. The entrance to the dock is 70ft.

wide between the masonries, and 80ft. from
north to south ; and running acroes the centre,
which is perfectly level, is a groove &ft. 6in.
wide and 1ft. 6in. deep, with grooves of corre-
sponding dimensions up each side, into which a
large caissou has been bailt to fit, 80 that when
the latter is in its place, the dook is perfectly
watertight. By means of the slight declivity
on either side of the dock from the centre to the
sides the water is conveyed into gutters, which,
commencing at the head or south end, run from
the centre down the east side to a oulvert,
through which it passes into the pump well
which is on that side of the dock. On the west
side it comes down in & similar way towards
the north, and arriving at the invert, it is there
passed through a culvert aoross the dock into
another culvert on the east side, and 80 into the
pump well. The gutters running the entire
length are 8in. wide and 4in. deep. In addition
to thuse is another cunlvert on the sluice prin.
ciple, throngh which the water can also escape
to a certain level, below which it is removed
by a pair of Gwynne's centrifugal pumps; it has
been found that by this means the dock can be
emptied in three hours. An engiue-house for
the reception of the pamping machinery, boilers,
&o., has been erected on the east side, in closs
proximity to the pump wells, which are 15f.
square and 27R. in depth, the surrounding wall
being 5ft. thick for about half-way up from the
base, and 4ft. thick for the remainder of the
height. The wall facings all round are of hewn
granite of great thiokness, all the blocks being
tirmly cemented together. A solid mass of con-
crete, severhl feet in thickness, surrounds the
masonry, and this i sucoeeded by s puddle
wall round both sides and south end, the whole
being backed with gravel, olay, &o., to the op
of the coping, forming on the surface & large
area of wharfage. Nearly three years have been
ocoapied in the construction of the dock, the
whole work of which is from plans farnished
by Mr. J. F. Ure; the oontractor being Mr. W.
Jackeon, of York.,
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CASTING STEEL.

Mz, E. L. 8. Benzon, of Nicholas-lane, London,
has recently patented an invention which em.
bodies improvements in casting steel, and which
has for itse object the better pre ion of the
melted steel (especially in large masses) before
it is poured into the moulds or into ingots. The
invention is applicable to all steel in a molten
state, whether uniformly or thoroughly melted
or not, and whether melted by the old method in
crucibles or otherwise, or produced by the Bes-
semer or other process, or partly by one process
and partly by the other. The prooess is called
an intermediate process, and by it the inventor
is enabled to gather together in the same furnace
molten steel, and make the same aniform for one
or more castings, or for forming ingots of cast
steel, by continuing the melting process till the
mass is “ overmelted” or * superheated,” thus
enabling castings of larger size to be made
and also several castings or ingots of more equal
temper that heretofore. When it is desired to
add spiegeleisen to the molten metal, as pro-
posed by Mr. Mushet, it is added to the mass in
the intermediate furnace instead of in the Bes-
semer converting vessel, as heretofore., In all
cases the process must be continned till the
molten steel und the steel or iron added in the
intermediate farnace is *‘ overmelted ” or ** super-
heated,” and the mass has become uniform.
The practioal experience of steel melters will
enable the operator to determine when the steel
is ready for pouring. The iutermediate process
in all cases softens the steel slightly, which
allows (even if no alteration of temper in the in-
termediate farnace is intended) the steel in the
orucibles to be melted harderin the first instance,
which is an advantage.

The accompanying engraving shows the fur.
nace for carrying out the intermediate process,
and also the plan for adapting this invention to
steel works in which the Bessemer process for
making steel is employed. Fig. 1is a transverse
vertical section, showing the Bessemer convert.
ing vessel B, and the crane A, with the re-
ceiviug vessel C, from which the molten metal
is being discharged into the intermediate farnace
D. This figure also shows another crane E,
with another and larger receiving vessel F, into
which the molten steel is run out from the inter.

~diate farnace D, and is conveyed by the orane

CASTING STEEL.
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B to the mould G to form the casting. Fig. 3 is
a longitudinal vertical section of the intermediate

, and fig. 8 is an end view of the same.
The intermediate farnace D is built so far below
the floor of the steel melting house that the top
of the farnace coincides with the floor ef
the former. The pits H, to receive the mould
G, are placed oconvenient to the furnaoce;
and suitable foundations for craunes are also
placed beneath the level of the floor of the melt-
inﬁ house,

n order to prepare the intermediate furnace
for working, the farnace is heated by the fuel in the
fireplace, to which end the doors a are opened,
and by the natural draught thus obtained, the heat
is brought up to almost a white heat. Inorder to
afterwards increase the heat the doors a are
closed and the valve b, in the blast conduit pipe,
is opened. The blast is thus driven under the
firebars by means of a fan or cylinder blast, and
causes & very active combustion of the fuel and
the heat in the furnace is thereby much
increased. In order to inorease the heat still
more, and to burn more completely all the gases
(arising from the fael) two openings ¢ ¢ are
made above the fire bridge. A blast from any
convenient source is made to pass through
these oi:nings, which are controlled by suitable
stopcocks. When it is necessary to rake the
fire to clear the firebars or to supply coals to
the fireplace, the valve b must be closed and
the door a opened. The molten metal from the
receiver C is poured into the intermediate far-
nace through the funnel d, which must be made
red hot in a suitable oven before it is put into its
place in the farnace, where it should be placed
about fiteen minutes before it is required to be
used. The molten steel is poured into the inter-
mediate farnace through the funnel d, and after
the necessary quantity of metal is in the furnace
the funnel is removed, and the opening in the
roof is closed by a removable lid or stopper.
Before filling the furnace with steel, any cinder
or other impurities which may have acoumulated
in it must be removed. Should any slag get
into the exit flue ¢ of the farnace, it is removed
through the opening h. When the steel is ready
for casting, the furnace is tapped at g; two or
more tap holes are preferred, so that if it should
be found desirable not to run off the whole charge
of molten metal at one operation, the tap hole or
holes that has or have been used may be plugged

FIG.3

up temporarily with fireclay ; and as a tap hole
which has been nsed cannot readily be reopened in
the same place, another tap hole or other tap holes
may be employed for running out the remain-
der of the charge. In order to operate upon
steel melted in the ordinary orucibles or other
melting farnaces, the contents of each crucible
are simply poured through the fanuel d into the
intermediate farnace; or the contents of several
orucibles are gathered in a receiver previously
heated, and then that receiver emptied into the
intermediate furnace.

After the Bessemer process has been com-
pleted in the converting vessels, the contents of
the converter are emptied into the receiver C,
held by the crane A. The crane is then raised
by means of hydraulio power, and the receiver C is
brought round over the fannel d of the interme-
diate farnace. The plug ¢! of the receiver Cis
then drawn up, and the receiver empties itself
into the farnace. After the steel has been sub-
Jjeoted to the required degree of heat in the in-
termediate farnace until it is ‘“ overmelted” or
‘“superbeated,” it is allowed to flow through
the tap holes g into the large receiver F, which
is held by the crane E. When this receiver is
brought over the mould @ placed in the pit H,
the steel is allowed to flow into the mould.

When it is desired to add to the steel coming
from the Bessemer oconverting vessels, steel
melted in ordinary orucibles, either for the
purpose of improving the quality or of increas-
ing the quantity of the mass, the orucible melted
steel may be poured by single crucibles or
from a receiver into the intermediate farnace
through the funnel d, either before or after the
Bessemer steel has been poured into the inter-
mediate farnace. The contents of two to four
or even more of the Bessemer converting vessels
oan be successively poured into the intermediate
farnace according to the capaocity of the farnace,
and the comstruction of the steel works, The
molten steel may remain half an hour or longer
in the iutermediate farnace, and in 8o long &
time it i8 practicable to make a second conver-
sion in the Bessemer converting vessels, and
this extra quantity can be added to the first in
the farnace.

If it be desired to obtain access to the under
side of the firebars while the farnace isin opera-
tion, this must be done from the ashpit I in the

air channel, to which there are two doors f and




and fig. 2 shows a transverse section
or boss of the wheel without the axle. w w .o vuv
uave or boss of the wheel, which, in place of
being made to be keyed fast on the axle b as is
Jenerally the case when axles such as those used
i railway carriages are employed, the nave or
boss is made to turn freely on the axle, at the
Jame time the part of the axle which is within the
boss or nave is formed and turned in a suitable
manner for receiving the boss or nave and for
Mlowing it to turn freely on the axles. Provision
is also made for retaining the boss or nave of the
- wheel from sliding on the axle in a direction
from end to end thereof. In the interior of the
wve there are grooves c ¢ for the free passage
and distribution of lubricating fluid, or this may
’ accomplished by other arrangements. Buitable
Tessels d d are shown to be applied to the nave
Jr boss to contain lubricating fluid, which is con-
veyed to the interior of the nave or boss by tubu-
ar paesages and wicks ¢ ¢, or other means of
upplying lubricating fluid may be employed in
place of the arrangement shown. The axle is
tnrped down so as to form a fixed collar at f,
whilst on the other side of the boss or nave s
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of steel or iron of an equivalent thickness to the
throw of the cam or the range of action to be
given to the tool or die, and to this piece of
metal or movable regulator s small handle is
attached for the convenience of the workman.
These improvements, though simple, are of
great benefit and use for many descriptions of
work on which such machinery is used, and may
be coustructed to work upwards or downwards,
that is, in each or both directions if required,
and may be set up vertically or horizontally or
in any angular direction.

The engraving represents a front elevation of
an ordinary punching and shearing machine,
with the improvements applied to it, the gearing
and fly.wheel, fast and loose pulleys, stand, and
genecal form being similar to the apparatus now
commonly in use. a is a circular eccentric pin
formed on the outer end of the shaft on which
the toothed wheel b is placed. On the pin a the
wheel or roller ¢ is placed. This eccentric pin
with its roller ¢ works in the square opening e,
formed in the part f, which part is called the
bolt or slide. To this bolt or slide the punch,
shear, or other tool or appliance is applied cen-
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by stops formed on it ‘or that purpose. As the
punch or tool is represented at its lowest range
by means of the movable bed being placed in
under the roller ¢, 80 it will be seen that as the
eccentric pin passesaround, go the punch or tool
will be lifted ; and when lifted by the elevation
of the bolt or slide F the part L has only to be
pulled out at the pleasure of the workman, when
the shaft with its fly.-wheel may continue to re-
volve without imparting any action to the punch
until the workman has again adjusted his work
and is prepared to call into action the desired
tool. O is simply a bed held in position Ly set
screws in the ordinary way marked p p, passing
through ears cast or formed with the genmeral
stand. g is the die into which the punch passes,
taking before it the metal it has removed in
punching the hole through the work under
operation, while the part r is simply a ganpe,
being a piece of iron bent at right angles and
extending back and held on each side of the
standard by set screws that it may be advanced
or retired as required. A forked lever secured
to the stand of the machine permits the punoh
to work down between the front forked part



marked ¢ {, simply to release the work from the
punch when it is lifted up by the revolution of
ihe eccentrio, which ecoentric with the working
parts may be covered over with a frout plate
without interforing with the working of the
machine: its tion is indicated bv dotted

THE **BELLEROPHON.”
/HE goove vessel entered on the prelimiuary
wcm trial of her machinery yesterday week
hen she 'started, her draught of water forwar(
was 16R. 4in,, the quantity of coal on boarc
being 174 tons, and other stores abou
50 m.‘o and her displacement was ascer
tpined be 5,600 tons. Her screw wai
»et at & pitch of 81ft. 8}in., with the emer
sion of the upper edge of 1ft. 11}in.  On reach
ing the measured mile at the Maplin Sands, i
was determined to test the vessel, although a
the time the sorew oould enly be brought t«
realise a maximum of 58 revolutions, while the
pontract guaranteed that the revolutions were t«
be 70 per minute. Four runs were taken with thy
Jollowing results :—First run, time, 8min. §7sec.
speed, 15'190 knote; steam, 22lb.; vacnum
364; revolution of engines, 59; second run
$ min. 54 sec. ; speed, 18°245 knots ; steam, 221b.
vacuum, 26; revolukion of engines, §8; thirc
4 min, 9 seo. ; , 14'467 knots; steam
» 5 vacuum, 36} ; revolution of engines, 571 ;
run, 4 min. 3@ ssc.; speed, 13'908 knots;
steam, $11b. ; vacoum, 26 ; of engines,
558. The ve an average
 oircumstances
engine showed a
aoraw after each
of the trae
otthe fourth runit
militated
interior coal, that it
speed trial, and
‘wers tnen mads in testing the
The adoption of the
Jn boara & vessel of the *Bel-
srnaman 7 asasa wog st first considered to be a
but the results of the trials
do&no satisfactory. With
the helm st and the sngle of the rudder
32 deg., the helm was put over in four turns by
sight men in 28 secs., and the complete cirole
b min. 80 secs., and the half
mircie ia 1 mig. 50 seo., with the helm to star-
to sn angle of
s/ aeg. Wy © wea jn 25 seo. '1me value of the
in p yeasel of the ** Belleroplon”
to steer readily to enable
guns to be worked with
aavantage when, in the case of
the  Warrior,” for the average time in
making the gircle is 8 min. On the following
day the trisls were resumed, during which, sl-
though the previous day’s rate of apeed was ex-.
oeeded, it was nevertheless not what had been
auticipated of her. On starting, the draught of
water wag slightly in excess of that on the
previous day; her forward draught being
16R. 6in., snd that aft 23ft. 6in.; pitch of
sorew, 818, 8in. ; dismeter, 23ft., with the upper
sdge out of the water 1ft. 11}in. The screw
vould not be made to revolve more than 58
limes per minute, which appeared to be the
maximum. The vessel's displacement was 5,630
jons, or less than 1,000 tons of her true displace-
meat when at her deep dranght. On the
measursd mile seven runs were taken, with the
following results :—First mile—time, 5 min.;
speed in kuots, 12°000; steam, 321b.; vacuum,
86}in. , revolutions of sorew, 67. Second mile—
}jime, 8 min. 57 sec.; speed 15°190 knots; steam,
#21b. ; vacoum, 26in.; revolutions of sorew, 58,
Third mile—time, 4 min. 59 se0.; speed, 12:040
knots ; steam, 23lb.; vacuum, 26iu.; revolutions
of sorew, 56. Fourth mile—time, 3 min. 56 sec. ;
speed, 15264 knots; steam, 34lb.; vacuum,
in.; revolutions, 58. Fifth mile—time, 4 min.
56 seo.; speed, 13:163 knots; steam, 24jlb,;
vacuum, 26in, ; number of revolutions, 57. Sixth
nilo—t.(me, 4 min, 1 seo.; speed, 14'938 knots;
steam, 24lb. ; vacuum, 26in. ; revolutions of screw,
58. Seventh mile—time, 4 min. 47 sec.; speed,
8-548 knots ; steam, 241b. ; vacaom, 26in. ; revolu.
sions, 57}. Rejecting the tirst of the runs, soas not
to interfero with the calonlations, the first means
of the above figures will be 18'615, 12:647, 13-708,
18550, and 13°741 knots ; and the second means
13-631, 18:677, 18629, and 13'645 knots, giving
ihe true :aean speed of the ship as 13'645 knots
per bonr, With regard to the ¢ Bellerophon ”

not having maue a miwimum speeu O fourteen
knots, the cause must be sought for chiefly in the
screw, the mistake being that the ship is fitted
with a four-bladed screw only a little smaller
than that supplied to the ‘‘Minotaur,” which is
100ft. longer, and driven by engines of one-third
greater horse power. Under the comparatively
infavourable circumstances, the trials, however,
allow a fair estimate to be formed of what the
*¢ Bellerophon ”* will do when fitted with a screw
| adanted to her size. and the character of the
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subjected to considerable use. These rails ap-
pearing very brittle, it was not deemed expedient
to place them in the main track where they
would be passed over by trains at high rates of
speed ; none of them, however, have been broken
in the track, and they exhibit little or no appear-
ance of wear. Bome other steel rails have re.
cently been ordered, of a quality combining more
toughness with a sufficient degree of hardness,
and experiments will be continued to test the re.
lative merits of the several descriptions of rail.
Much confidenoe is felt that the result of the trials
will demonstrate the superiority of steel rails
for genmeral use. An experiment made some
months since to convert the upper sarface of
iron reilsintosteel, without affecting the strength
of the remaining portion of the metal, has not
met with success. The President of the Penn-
sylvania Road, in his annual report, speake of
the snocessful trial of steel rails, but states that
their great cost at present precludes their general
introduotion.

HEAVY AMERICAN LOCOMOTIVE.
Tux Jersey City Locomotive Works have ro.
cently cowmpleted a very heavy engine for the
Atlantic aud Great Western Railway, which has
some points of novelty in the general arrange-
ment of the details. The weight of the engine is
43 tons, of which 18,8001b. are on the two small
wheels forward, and the remainder on the three
pairs of driving wheels. The wheels are 4ft. in dia-
meter, and have Krupp’s steel tyres. The oylin.
ders are 18in. diameter by 24in. stroke, and the
steam ports to the same are lin. by 14in. The
exhaust is 2§in. dy 14in. The drivers are oon-
nected, and bave flanges on the tyres, and the
orosshead works on guides above the piston
rod. The guides consists of two steel bars, about
2}in. square, and the crosshead has a bearing of
nearly 20in. on them. There are brass gibs
fitted to the crosshead, but the wear of them is
a source of trouble. The boiler has 180 iron
tubes, about 12ft. long, and burns soft coal. The
tender weighs 20 tons, with coal and water. The
water capaocity is 2,000 gallons, and the coal
6,000lb. With this amount of fuel it is stated
that the engine can run one division of the Erie
Railroad, which is about 130 miles.

COMPOUND COTTON PRESS,

AT the Engine Works of Messrs. Rontledge and
Ommanney, Salford, may be seen one of Ash.
oroft's patent combined steam and bydraulio
ootton presses, with revolving boxes. In this new
form of cotton press a combination of steam and
hydraulio power is brought to bear upon the
cotton to be compressed iu a simple but effective
manner. The entire apparatus stands in a space
38ft, high, 14ft. long, and 12ft. broad, and con.
sista of a hydraulio press nnder the usual cotton-
baling box, a steam engine being placed above it
whioh gives motion tu the whole. A second
cotton box is placed in a position adjoining the
first box, and is attached thereto with bracketas,
which revolve round one of the columns of the
preas and are gupported by gun metal balls. thus

seunicing the friction to a smail point. The swe
boxes are of oast iron, strongly ribbed, and are
planed interiorly toa perfectly true and smooth
surface tosvoid frictionduring the operation of
pressing. The second box is thus outside the fram.
ing of the press, and is being filled with cotton
during the process of pressing and hooping the
bale in the ther box. Assoon as that operation is
completed, the two boxes are mu;i rouand very
easily by two men until the second takes the place
of the first bale within the press apparatns, the

tarning » lgpomo-

application of the

X

sntinne in opera.
wsed to withina
after which the
ation of preming
$00ib. The time
) is four minates,
presses in Egypt
he advantages of
of ram in oonse-
e rise being made
b, when greater
alio power comes
1w 1uiuo, A€ TOLAL T18e oniy oocupying about
forty-five seconds and the time for the fall of the
ram is twenty-five seconds. Having two bozes,
one is being filled at the time the bale in the
other is being pressed and tied; on the oom.
pletion of one bale the other box is easily
moved uunder the prees, in consequenoce of the
boxes revolving on one of the columns of the
press; great saving of time in consequenoce of
the quick rise and fall of the ram, and tke ocon-
straotion of revolving boxes; saving of frei
from the great density to which the cotton is
pressed, vis.: from 23lb. to 30lb. to the cubis
foot, against about 11lb, as obtained by ths
ordinary hydraulioc press; saving of labour,—
from the simplicity of the press the whole
of the pressing can be by one man,
who, with a lever, regulates the working of the
press, in the place of the namber of men re.
quired to work the ordinary pumpe, press, and
gearing; and, finally, the saving of fuel is esti.
mated at one-fourth, in oonsequence of the ar-
rangements of the working parts of the pres
and pumps and steam power to work the pres
being combined in one machine.

IMPROVED STEAM CARRIAGE.

THE ingenuity of inventors and engineers has,
for many years, been directed to perfecting the
steam carriage 80 a8 to adapt it for traffic oa
common roads, and thus open another field for
usefalness to the steam engine. In years gone by
steam carriages ran on common roads in England,
and some were in operation for months, carrying
passengers between different points with regu.
larity. From various causes, the ochief ooe
being unpopularity, they were discontinued, sod
we believe there are none now at work in the
United Kingdom exoept traction engines. In
France it appears that a line of steam i
has been established between two provincisl
towns, but no particalars are given of the
engines or their details. In Amerioa the steam
ocarrisge has been the subject of muoh thought,
and many valuable improvements bave been
made in it. Among the later machines may be
clussed the self-propelling steam fire engines
of Lee and Larned, and Latta, of Cincinnati.
One of Lee and Larned’s engines is ooce-
sionally in use as a steam fire eagine ia
New York, several of them wers baiit
ago, bat the *‘ John Storm” isthe only one now
in existence; the others were torn to pi
after short service. Mr. Richard Dudgeon, of
New York, boilt a steam oarriage which raa
publicly in that city on several occasions. It
was destroyed by fire in the Crystal Palace.
Mr. 8. H. Roper, of Boston, has lately builsa
steam oarriage which weighs but 450lb, These
are not the only ones ever oconstructed there.
Mr. Perry Dickson, of Erie, Pa., has recently in-
vented & steam ocarriage for common roads that
can also be instantly converted into a stetion-
ary engine withont disconnecting any pert
whatever. The machine was constrasted during
the past winter, and is now in saocoessful
operation.

The distinguishing featare of this engine is
the arrangement for graduating the power of
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the engine to the work to be done, so that
beavy grades or stiff miry gronad can be
axcended or run over with ease. The arrange-
ment of the machine to effect this is shown in
the asccompanying engraving, which we take
from the Scientific American, and consists in
applying the power of the engine nearer to or
further from the axle, and in this way exerting
greater force upon the wheels when unusual ob.
siacles oppose them. This alteration can be
msde st any time while the engine is in opera-
tion. There is another novelty in the way the
power is transmitted to the driving wheels.
This consists in & toggle-joint movement, so
arraoged that one arm bites ou the inner face
of 3 metallio wheel bolted to the driver—thus
dispensing with & orank and allowing the engine
to work freely in all positions or inequalities of
the ground ; it also allows the side levers to
make a short or long stroke.

In the engraving, fig. 1, the cylinder A is
atached to the main frame B, aud oscillates
thereon. The piston rod connects toa quadrant
C, which has centres or bearings at D, so that
when the engine is in motion the quadraut will
bave a rocking movement to and fro. On this
quadrant there is a sliding hend E, to which the
connecting rod F is jointed. This latter rod
gives motion to & transverse rook shaft, from
which the main rods H run to the driving
wheals, as before explained. The connecting
rod Fis jointed, and has a forked end, which
ensbles it to embrace the link, and the slid-
ing head is fornished with a rack I, through
which the head is raised up or lowered down on
the quadrant; snitable means are provided to
relain the sliding head E in its working position
wherever it may be placed. Fig. 4 is a front
view of the quadrant, showing the metbod by
which it isoperated, that is, through the wheels,
I. There is a small fly-wheel K attached to the

frame, which serves to steady the motion of the’

engine and operate the valves thereof; it is also
s driving pulley to run any kind of machinery
independent of the carriage, ifit is ever needed.
By these arrangements—that is, the sliding link
for regulating the amount of power to be trans-
nitted to the driving wheels, and the sabstitu.
tion of the toggle-jointed arm acting on the
driving wheels for the crank motion, it is possible
touse one cylinder instead of two,thus simplifying
the apparatus, redncing the weight, and enabling
the machine to be started at any time, for there
re no dead centres to overcome, and the motion
18 casy and oontinnous. The machine is capable
of going in any direction, either backward or for-
wird, by throwing either set of the toggle-
jointed arms M in or out, and it is steered in front
by gear L there placed. When the sliding head is
moved up until it is in line with the rock
thaft it is then at the point of no motion, bat the
eogine yet runs while the carriage stands still.
Io this way the power may be used for driving
pamps or other machinery of any kind whatso-
ever, and this without disconnecting any rod.
The inventor states that the engine coustructed
Is eight-horse power, weighing fifty-three
bundredweight—which is some ten hundred-
weight more than is neceasary, it being the first

one ever made on his plan. He has ascended
grades of one foot in four, and finds that climb.
ing steep grades is only a question of time,

orrespondence.

NEGATIVE SLIP.
TO THE EDITOR OF THE *‘ MECHANICS’ MAGAZINE.”

Str,—The recent trials of the ‘‘Bellerophon”
have proved that this vessel, with a four-bladed
screw, has what is called negative slip. While the
screw advances at a speed of 124 knots, the vessel
goes at the rate of 13§ knots; and, as this pheno-
menon remains unexplained, I will venture to offer
an explanation which I have long believed to be the
trueone. It isquite certain that no paddle wheel
steamer ever went even 8o fast as the wheels re-
volved, and therefore all slip with paddle wheel
vessels is positive. This being the case negative
slir can only arise from some peculiarity in the pro-
peller. The four-bladed screw of the *‘ Bellerophon”
acts as an ordinary screw is supposed to do in driv-
ing the vessel forward, and a cylinder of water is
driven aft by its action as a screw ; but it acts also
as a fan driving outwards a quantity of water by
its centrifugal action; and, the vessel being in mo-
tion, this extra quantity of water comes from for-
ward of the screw, and entering near the centre is
driven outwards at right angles to the screw shaft.
The more blades the propeller has, the more fan-
like is its action, and wice versa. ¥ think that am
ordinary fan worked like a screw propeller would
produce some motion on 2 vessel ; it would at least
be an interesting experiment.

am, 8ir, yours, &c.,
1, Clifford’s Inn, September 26. T. Mor,

Pleeting for the Idleek,

Mon~.—Society of Engineers.—* On Sugar Machinery,”
by Perry F. Nursey, Esq., at 7.
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T ;n’s inquiries can only be answered by a Patent Office
search,

Dr. W. Freuxnp(Prussia).—We believe the address of Mr.
W. E. Carrett, thei torof a 1 ing machine, is

8.
A Pracrioar Man.—Your letter is not authenticated.

- Hiseellanea,

According to the British gunboat “Urgent,” the
Atlantic cable buoys have disappeared from the
place where they were anchored.

The Liverpool, New York, and Philadelphia
Steamship Company has contracted with Messrs.
Tod and M*‘Gregor, of Glasgow, for a new steamer
to be 15ft. longer than the *‘City of Boston” brought
into use this summer. The new steamer, which
will he named the *‘ City of Antwerp,”.will be 327ft.
long by 39ft. beam, and her engines will work up
to 1,450.horse power. Mr. A. Denny, of Dumbar-
ton, bas launched a paddle intended for towing pur-
poses on the Hooghly. She is to be_ fitted with
powerful engines by Messrs. Denny and Co., and is
the fourth vessel of the same class launched this
year at Dumbarton.

On Tuesday last, the East London Railway Com-
pany took formal possession of the Thames Tonnel.
This line, when completed, by the junction of the
narrow-gauge lines on the north with those on the
south side of the Thames, will afford to the east end
of London the facilities already enjoyed westward
of a shorter through route for all kinds of traffic,
and especially coal, over the Brighton, Chatham,
and South-Eastern lines,

Professor W. A. Miller recently stated before the
British Association that an extensive branch of
industry was now springing up in the improved
methods of voltaic deposition of the metals. Weil
bad by the use of an alkaline solution of tartrate of
copper, contrived to coat iron and steel with a tough
closely adherent sheathing of copper, by simply
suspending the articles to be coated by means of &
wire of zinc in the metallic batk. No battery was
required. Lead and tin might in a similar manner
be deposited on_copper, iroa, or steel, if the oxide
of tin or of lead was dissolved in a bath of strong
solution of caustic soda.

From a periodical return on French railways just
issued by the Minister of Public Works, it appears
almost certain that for the next seven years the
work of railway construction will proceed at the
rate of 500 miles perannum. The new lines on hand,
and mapped out, do not sustain the productibilit
attaineqr by the old networks; nevertbeless, wit!
the help of the State guarantee of 4'65 per cent.
upon the capital engaged they will be carried out
systematically. The French demand for rails and
railway iron and plant can then be calculated with
great exactitude.

The Shipping Gazetts says the discovery has been
made in Paris that in the maps of the last century
two small islands were indicated between Ireland
and Newfoundland—one called by the French Ile
Verte, at about lat. 47 N. and lonﬁ 29 W, from
Paris; the other called Ile Jacquet, lat. 47 N., long.
43 W. In the maps of the present century these
islands are not marked, bat it is thought probable
by the French that they still exist ; if 8o they could
be utilised in the laying down of the electric cable

A special meeting of the coal and ironstone
masters of the North Staffordshire district was re-
cently held at Btoke-upon-Trent. The object of the
mecting was to receive and consider the report.ofa
cummittee, appointed on the 18th of August last,
upon the subject of establishing a fund for support-
ing members of the association in resisting unjust
demands on the part of their men. The committee
reported that it wae desirable to establish such a
fand, to be formed by a contribution from the mem-
bers, per ton of coal and ironstone raised, which
should be available for an allowance to those masters
who, with the sanction of the association, resist a
strike of their men ; and that the committee of man-
agement should have power to make callsin advance,
80 as to render the fand immediately available.

Another serious gunpowder explosion occurred
last Saturday morning, the scene of the disaster
being the Ewell Powder Mills, carried on by Messrs.
Sharpe and Davy, situate a few miles distant from
the village of Ewe’ll, near Epsom. The accident oc
curred in the press mill, containing one hydraulio
machine for compressing wet powder into cakes.
Two labourers who wers at work there are said to
have been blown to atoms. Of the press house not
a vestige remsined, and the iron hydraulic press
which stood a fixture in the centre, was carried
into an adjacent field by the force of the explosion.
It is supposed that the explosion was occasioned by
some grit or hard substance Eotting into the press
and causing a friction, which ignited the powder.
The explosion was seriously felt at every place
within twenty miles of the spot.

Few results, perhaps, were more nunexpected than
those obtained by MK Deville and Troost upon th
permeability to gases of certain dense metals at ele-
vated temperatures. They have proved that plati-
pum and iron, when white-hot, become for the time
porous, and are rapidly permeated by hydrogen,
which will even pass out under the pressure of the
atmosphere and leave & vacnum almost perfect
within the tube,
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The Society of Natural Science of Cherbourg has
been occupied lately by an inquiry which interests
farmers as well as the inhabitants of the seacoast,
as to the best means of utilising sea wrack for
agricultural and industrial purposes. The sociaty
has drawn out a programme in which the following
questions are propused :—lst. What is the best
period for gathering sea wrack from rocks? Can
1t be oollected twice in the year? Ought this sea
weed to be cut off the rocks or torn from its roots ?
2nd. What are the best means of meeting the
interests of agrioulturists as well as those of the
manufacturers of iodine and of salt varech ? 3rd.
What is the best manner of increasing the manar.
ing properties of sea wrack? Replies to these
a:unel. in the form of a pampblet, must be sent in

Doctor le Jolis, Ohorbon?, before the 1at J uly,
1868, and may be written in French, English, of
Latin. The prige for the best answers will be a gold
medal of the value of 500f. (£20).

As was icted a‘the time the North Stafford.
shire puddlers and shinglers were on strike, the
extraordimary wages they were proved to earn when
at work, frequently amounting in the case of men
of the latter class to 20s. a day, have brought upon
them the unwelcome attentions of the Board of
Inland Revenue. A large number of men bave this
Joriey havapara s with s protty oot Fvase, but tmo
Jority have paid i s y good grace, but two
of the shinglers in the employ of Earl Granville at
Hanley persistently refased to pay, and they were
sccordingly apprehended, The defaulters rather than
undergo a sojourn in Stafford Gaol, paid the tax at
the last moment, and heavy expenses besides.

The waters of the Seine are at present so low that
at the lower end of the Quai de I’Ecole, between the
Pont Nenfand the Pont des Arts, a long strip of
land may be seen above the water on which the
beams which form the limit of the watering-place
now rest quite dry. Notwithstanding this extra.

iaary lowness of the Seine, large boats can still
eome up to Paris, and the Be¢ine et Tamise, which
runs between London and Paris, has just arrived at
the Port of 8t. Nicolas, but on enteriog the Seine it

was found neceseary to part of her cargo
in lighters. y we
A uew has been lately invented in Framoe

which bids fair to supplant the roseate balloons so
eagerly acquired by children. It consists ofa serpent
©com; of quicksilver, sulphur,&c., which, lighted
by means of & common lucifer match and projected
into the air, performs a series of marvellous evolu.
tions. But against the glittering fascinations of
this temgting toy, the children of France are
warned by an article in the Courrier de la Moselle,
in which they are informed that while this flaming

nt whirls and meanders in the air it emits mer.
carnial vapour of the most pernicious nature,

In eonsequence of rumours that the Crumlin
Viaduct was not in & safe condition, Capt. Tyler, at
the instande of the Board of Tntfe, has made an
examination and applied tests which satisfactorily
prove the stabilit the bridge. The first test ap-
plied was that of running a train of seven engines
and their tenders (weighing together 240 tons)
from one end of the viaduct to the uther at different
rates of speed. This train exactly covered two
spans of the viaduct, After this, seven engines
with their tenders, were placed on one line, an
one r.owerfnl engine and its tender attached to fif-
toen large trucks beavily loaded with coal and iron
(each truck and its contents weighing fifteen tons),
were phoodth on t:.h: t::?“n}?.b; Tlt:eu enormous
masses, the grea ol pat on, were sim.
ultaneously moved backwards and forwards at
various rates of speed, the deflection and lateral os-
cillation being carefully noted. It is satisfactory
to find that after eight years’ wear, the deflection
of the girders does not exceed what it was when
the viaduct was first tested prior to its being opened
for traffic purposes.

. Professor Carlevaris, of Mondovi (Italy), has de-
vised an economic method of employing the mag-
nesium light. He stated in a recent memoir that
when magnesium wire was ignited in atmo.
opheric air, or pure oxygen, the most luminous
offects were not manifest till a certain quantity ef
oxide had been formed and was raised by the heat

ced t0 an exceedingly high temperature. The
ht in this case, as in the combustion of car.
baretted hydrogen, as in that of hydrogen in con-
tact with platinum, and as in the Drummond ar-
unﬁment, is derived from the solid particlea raised
by the flame to a great beat—a heat which dissolves
and volatilises J)laﬁnum, but leaves the oxide of
osium solid, fized, and in To raise the
oiide to the temperature n ry to give the
greatest light, it should be presented to the flame in
as small s 1mtity and as a volume a8 pos-
sible, which is done by employing a spongy oxide
obtafned as follows :—Apiece of chloride of mag-
nesium is exposed to the flame of the oxyhydrogen
blow.pipe, in contact with a piece of carbon. The
chloride of magnesium is rapidly decomposed,
leaving the spongy oxide, which gives the light in
question.

There is no doubt but thatiron is just super-
seding timber for roofsin Bengal. In Bombay &
large wrought.iron roof was lput up some two years
ago over a saw mill works. In fact, wood is soex-
pensive com with its durability that we believe,
when iron girders are obtainable, no more wooden
beams will be used.

Two meteorologists, the brothers Blatter, have
just taken up their residence for one year in a amall

uilding on the St. Teodolo mountain, one of the
Alps, at an elevation of 11,367ft. above the level
of the sea, or 3,300ft. higher than the St. Betnard,
for the pnrpose of making meteorological observa-
tions. This is looking at science from a very elevated
point of view.

The Lehigh Coal and Navigation Company in
America have had recently mnnfacturod“:t the
wire mill of Messrs. Hasard and Company two im-
mense wire ropes. The largest of the two has been
conveyed over the Lehigh Valley Railroad, and will
be placed on the Capal Company’s plane pear
Wilkesbarre. Its longth is 5,200ft., which is within
80ft. of a mile; it is 15.8in. in thickuess, and
weighsa 23,4801b.

The Boston and New Orleans Steamship Com-

ny recently purchased the wreek of the *‘ Cale-

onia,” which went ashore on Cspe Cod—bhaving

cargo in both ends, and empty coal-bunks in the | 8

centre, she parted and filled with water in the
middle compartments. The other compartments,
however, were secure, and much of her cargo was
removed after she broke. In this condition she was

urchased in February, 1863, by three gentlemen.
-Many difticulties were experi d in the end T
to get her afloat, and it was not until the following
October, and after it had been discovered that she
must be plated over the break in the bent state in
which she lay, that, during a severe storm that set
the sand bank surrounding her in motion, she moved
out toward deep water. A year of delay followed,
awaiting the conetruction of Simpson's Dock, the
only one large enough to receive her. There she
was straightened and about fifty feet cut from the
centre, with the exception of the iron keel, which
bad only been bent. The space wasthen built up
and plated in harmony with theoriginal lines. After
this she became the property of the company.

As the various industrial exhibitions recently held
bave only included the artisans in the districts in
which they have taken place, to the exclusion of the
skilled workmen of London, the latter are deter.
mined to have an exhibition of their own. 8o we
find a committee, with the Lord Mayor at their
head, taking active steps to promote a *‘ City of
London working classes Industrial Exhibition,”
which it is purposed shall be held if possible 1n
November next at the Guildhall. A guarantee fand
of £5 d, and of this amount about one-

,000 is proj
third has y been subscribed.

The battle of the gauges is being fought over
again in India. The head officials of the various
Indian rulmfy ominniecue aiscussing the relative
sdvant of the Indian gauge as compared with
the English narrow gauge for railways. There are
four gauges, vis.:—the English bread gauge of
7ft.; the English narrow gauge of 4ft. 8}in.; the
Irish gauge of 5ft. 3in. ; the Indian gauge of 6ft. 6in,
For a country like India the officials are almost
nnanimous in preferring the Indian gluge to any
other. It avoids the defects of the broad gauge,
whilst it adopts most of the advantages belonging to
the narrow gauge.

The experiments which have been made in France
from time to time with China grass are being fol.
lowed up by the necessary steps to carry the matter
into practical operation. A ocompany is announced
as’having been formed for the preparation, combing,
and cottonisation of China grass. The composition
of the new company proves that the expectations
raised respecting the economic application of this

well-known but little used fibre are entertained by | of

men.

Messrs. Guinness and Company employ in their
brewery about 300 men, through whose hands no
loss than 500,000 gallons of water, either in its crude
form or manufactured state, pass daily. Thirty
tons of coal per day is the average consumption of
fuel, and this with the water is used to extract the
virtue from, in round numbers, 1,600 cwt. of grain
per day. The * pieces ” in which the manufuctured
article is stored number sixty-five, besides twenty
others in course of erection, and these contain from
1,500 to 3,000 hogsheads of 53 gallons each.

Referring to the negative elip of the *‘ Belle-
rophon,” “X” in theesl‘\'ma says that he has ex.
ienced it comsiderably in large steamers with
our-bladed screws, and the reason he sssigns for it
is that the screw propels a larger body of water from
it than is required to overcome the resistance of the
vesselin passing through the water at the same speed
as the screw, and thatthe vessel mast therefore
through a greater space of water than is due
g.t.he mv5 of the screw to supply the superabund.
ance of water thrown blck'tm by it. This, of
course, involves an increase of speed of the vessel
in proportion to the increased quantity of water
required to supply the screw.

The sailing frigate *‘ Terpsichore,” 18, which i
to be handed over so Mr. Doneld M-Kay ot Do
TU.8., for the purpose of showing the value of toe.

does as an agency for destroying vessels of war,
::.l been denuded of her stores and gesr,soas to
leave her a mere empt{ shell. To test the valus of
the torpedoes thirty of them will ba placed under
the frigate and discharged, these consisting of six
large and twenty-four amnller shells, which are now
in course of manufacture for the parpose. The test
shell will be planted in the mud, :.Iow the vessel's
keel, forty-eight hours before exploding. Eighteen
of the smaller torpedoes will be charged with 60lb,
of powder, and six with 75lb. each; the six large
torpedoes will be charged with 48ulb. weight of gun.

der, the whole being suficient to the

iron-elad ship in the Euglish navy. The

powder used for the torpedoss is the same ag that ia
ase for the ordinary rifle.

The largest vessel ever built on the Toos has re.
cently been launched from the yard of Meesrs,
Pearse, Lockwood, and Co., Stockton. 8he iscalled
the * Chilian,” and her length over ull is 3351
8in.; breadth moulded, 42ft. ; clear depth, 28ft. 6in.
About 8,000 tons gross register, classed 2 yoars in
red in the Liverpool Underwriters’ Beii.ﬂry,ud bas
been built under spacial survey for the Bntish and
outh American Steam Navigation Company, Liver.
pool. She. will be elogantlgeﬂtted up for 70 first.
classpassengers, each berth being heated by steam
from the main boilers. She will also have acoom.
modation in tg; '"'Tfﬁ. tcrkq' foggg(s .eeand dm
passengers. e wi ue ri , and on
will have four large steam winches. Her patent
windlass will also be worked hy steam. The engines
are by Massrs. Fossick and Huackworth, and areof
the inverted cylinder description, fitted with Mr,
G. Y. Blair’s arrangement of surface condensstics,
and all the latest improvements. The cylinders are
63in. in diameter, 42in. stroke, and calculsted to
give out a power of not less than 1,400

It a that meerschaum is made oualsrpe
scala in Eew York by satural sarbonate of mag.
neeia in silicate of soda or suluble glass—sars 18
selecting a good qndit%of magnesia being the only
requisite for suocess. The profits are immense—s
pipe made of the ‘‘foam of the sea,” 88 smokers
verily believe, costs for material about fve oeats,
leaving the balance for labour,

In reference to s parsgraph in our last ¢
roughing horseshoes in Purisl: Mr. J, Hope

tosuggest, as a means o make the shoes bile the
m mised pavement, thatfour or five | o
dinal ves should be made in the shoe Y
small circular saw, when the dirt will jamb inand

there stick, thus preventing the shoe from slippisg.
The bite might be further assisted by having
stands and stable floors covered with p sand or
crushed lnt: the grooves might be about an eighth
of aninch deep and regrooved when worn out.

Colonel Minié, of rifle fame, has just been named
officer of the Legion of Homour, a grade in that
order which almost every field officer in France holds
who has done anything that cam possibly eatitle
him to it. It isremarked as singular thst one whe
has done s0 much for the armament of the French
troops should have waited until mow for this recog.
nition of his services.

Patents tor Jnbentions,

ABRIDGED BPECIFIOATIONS OF PATENTS,

Tus Abridged Bpecifications of Petents given balow are
olassified, aocording to the subjects to 'hla'h' the respestiss
(nventions refer, in the following Table. By the pystem

and ohromologieal

olassifioation adopted, the numerical
order of the specifications is pressrved, aad with
all the advantages of a division into ciasses. I» should b
anderstood that these abrid t d exzole.

1 dg prep
sively for whlmﬂnhuoﬂdﬂ":oﬁuwn
the G and are therefors the orty of ¢
Proprietors of this Magazine, Other hersby

Pepes
warned not to produce them withoat an askaowlpip
ment i—

BoiLzss Axp Fuaxaoes,—618, 634, 666
B:I'I;DIIOI Axp Bonsiya Marsmavs,—610, 619, 848,889,

Py

OunmisTRY AXD ProTOGRAPEY—E18, 630

Ouurvariox or rne 8orw. including agricultusal imple
ments and maochines,—None

ELECTRICAL APPaRATUS.—None
¥i1snous Fasnios, including machinery for seeating Sbess,
palp, psper, Lo.,—608, 617, 633, 637
for prepatisg

foop sxp Byvzrasss, including spparates
food for men and aalmals, 813, 032,848
FURNITURR AND APPaBEL, including hoasshold uteusils,
* time-keepers, jewellery, musioal instruments, &a,~
€08, 605, 606, 623, 631, 640, 645 :
Gawznat Maomxeav,—80¢, 620, 638, 641, 652, 83
Lioxrive, Hzarive, A¥D VEImuarive,—680, 068

Murals, including apparatus for their manufacture,—699,
844, 849, 650, 854, 657, 067

Miscarransoun—8la, 031, 025, §38, 691, 638, 609, 848, 953,
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Reaps A¥p VEmicrzs, including railway plant ear-
yimn“n‘luy. and hacness, i:.'.—m. 614, 636, 633,
[}

lum' a¥» Boavs, including thelr fittings.—608, 634

Braan Exeivss, &e.,—607, 611,643, 647, 651

Wasrars,—$43, 689

L. TuomMps. Iq)nmu#p n oide ellers for
u:’a and river vessels. Dated March 4, lm
This invention consiste in the employment of discs con-
strocted in such manmer that they earry upom their outer
sarfase propelling fins er wings. The discs are to super-
sede the paddle wheels as at present in wse, and the fins
the ordinary paddie board floats. The discs ave earried oo
motive mashinery within the

vessel, and the tee places one or mors of shese discs
oa both sides the vessel at or about the positiom in
which or at

o n;dlo wheely n.‘z:ully plu:l. ap; oth:

posi the sides vegeol should they &On

Mnd“-on sfficient, ?Bo l:lkll the discs of a hollow or
i at. Yered

A. Bowuzviure, I

s in di appe-
o “m!‘.m —

when the return of the wedges secure the parts in thel .
Slok, Patent completed. 1 thelr posl

611 R. A. Breouay. Impr in m v Jor

odtaining motive porwer from ammoniacal gas. (A commu

aiestion.) Dated March 4, 1865, .
is not desoribed apart from the drawings

fy)

This §
Patent sompleted.

613 W. OLurow. Jmpr p én the Wasture of
qh:{ shogre. Dated March 4, 18648.
is invention relates to oertain {mprovements whersby
raachinery is aoplied to the manufactare of sheep shears
with great economy of time and material. The barsof iron
employed for the formatlon of the bows and shanks are pre
rrd of the proper and neosssary width and thlatm.iﬂ
aving some portions thereof made of greater thickness
than the remaiader, sither in the proosss of rolling or
otherwise, sush thicker portions of the bars being at such
distancss from each other as to allow of the bows and
shanks being cut from the bar so as to have 3 greater sub-
t at the ities of the shanks to which the blades
can be welded. The bass for the bows snd shanks may be
rollad or prepared by sny of the known methads, the parte
fro= w‘hlch the bows are to be formed being spread or

E=
]
:
i
¢
i

' .

The patentes claims, firstly, the doubl
proved machine for rinsing and drying b,

by mesns of a tube which eaters a movabl
in ordsr “h (-u::mu‘u the dnnhl
the oen oroe to thn
of the sald drum or cage. lm;?;thl
volling, and labricating the shaft of the
the um“l the grease in the drum, and |
laster. Thirdly, the mode of ng b
shafs jteelf, and of the cage by means o
& ppring, both enveloping the 1
diregtions, and serving by their tension |
for po:-lﬂnly lesssning, not only the s

foroe of impal of the app , and Jor producing an

slmost immediate stopping withoat shock, Patent cem-

30 28 to be able to introdece water at aay mowent,
whether the machine works or ned. + im the wse
of a ng or wire eloth table which serves for introdue-
ing articles to be wasbed, and for vi from

the machine by a door or op'o-iu closed by thumh screws
or other i whea the bine works. Thirdly,
in the applieation of square bars of glass or other -mrhl
anat o by the alkaline or acid solution used. These
b.“ are 1. 11, " FYY __l 4 ‘ ol

by passing them crosswisy tolls, or by

= Faier s
618 E. nvmnnu.

R e ———

s sombining marine

9.
21,

means of a winch upon the end of "‘“”,t Fe ralsss up
thoee threads in contact with the pegs which do not require
dyseing, or which require dyeing a different colour, and ties
the same together, lowering the roiler by an ordinary me-
phanical applianoce, in order that the to be dyed may
be conveniently dipped. The stick used in dressing iy now
ruud through the warp and run up to the extremity of the
eugth to be dyed. An ordinary sley is then introduced for
the purpose of ating the threads more effectually,
The threads to be dyed are now dipped in the liguor placed
underneath to such length as may be required, the * ”»
being made by ahg he threads u:nhor, or gay ot
vepient method. The length so dyed may now
&;?-um with those threads passing over the pegs (whi
it Is not required to dye) on 1o the warp beam, and
in the usual maanner. Another length may now be
dyed any other desired eolour, and s0 on to the snd of the
warp. ‘]m: it is desired to dye the thread over
the pegs, thoee already dyed may be passed over other
.:d nl:;:l-l’n ‘:Iu mananer b:llou d;uribod. 1:;. .-"'“'-' hl:
thas en: weave a variety of patterns, ag
warp beam for each patt ‘du sazy, Paiont

618 E. Pxrvee. Auutwo/.wcomuu Ing &
noew kind of phet Aic picturss, to deoalled * 4
Dated March 4, 1046, ,

This invention eousists of the method or process herein<

t:onn .. mrb: l‘ olo:.o.,‘ . 'Upo-‘
lare two o images, one superim
apoa the other, whi otars possesses greas ralief, Ple-
vares 30 produced the p desig o hs. If
be desires to produce a life-sized portrais, he s in the
irst plase to take a double negative of the sitter by means
3 & pair of lenses and a camera obscura in the usaal way of
takiag ovdinq stereoscopie negatives, and having obtsined
& satief y ble negative he soparales the two pictures
and Sransposes them, placing the ﬂ&ht haad pictare to the
left and the left tothe right; and in this order he causeslight
to he passed through them in a dark room or camera ob-
soura, and receive the rays so passing through the pi
by a pair of lenses pl atthe same distance from them as
t{o pictures were when mm.unzwmm
b Jarged, ooal are superim uj
other at or near the distanee from ﬁolnmnwmhm
sitter was originally placed whea the double negative was

taken. The actual distanee s grooved the fosal length
of the {gnees. It the same lenses are for the binograph
as were used in taking the doubl is

ive, the
thnnoutmuvhlohmmm:uplw. The com-
3 image I8 received on & tire nh 1 enete

itusted el to the megatives, and at such a distance

when applying steam
age 280 of cousld

able transverse section, eocasists im arranging a set of
marine steam bollers in three rows in a direction fore sad

from the lenese as t0 receive the sharpess image

aft the ship. The hollers of the ! row are
that is to say, they have furnaces and firedoors on each
side, 90 thas the ﬂdx takee plase on both sides. The
bollers of each of the rows are single—that is to say,
they have furnaces aad firedeors only on one sids, vix.,

sidé opposite the central row of boilers. Between the cen-

g )y the inside of
the drum, and serve for raising $he articles a little further
out uf the water than the bare sides of the drum woald do,
The articles being i duced, and a rotary movement
given to the drum by means of a pulley fized to the axs,
the articles are alternately drawn from the water nli
sllowed to fall to the bottom of the drum passing through
the water agitated by the rapid rotation of the said drum
or eylinder, thus sssuring a Hm eleansing without the

danger of te . o operation finished, the
oles are d down asd withdrawing
the wire cloth table or grating. Patent abandoned.

sy et bl

008 J. H. Jo , I .
A oonmnnlm.l::)' March ¢, lw‘” boteles

This 4 i lates to an improved mode of and
ratas for stopping or elosing botties containing atill lig:

namely, liquids which are not eharged
H m“fc -n:.u rore .u b.;l"'('a Targer dineen
[ ] o form, 1 3 srger diameter
thaa the inside of the bottle neck) made of india-rubber,
or other saitable elasti ial, contained fuslde thd
bottle, and espahle of floating upom the liquid thereim, of
an instrument composed of three or more di ng elastic

with fixed air or

wires firmly sscured to a handle to be held i'-.!'h aud of | phery

$he operator, or vertical alide carried in a or sup-
port, and worked by alever. The ball, whioh serves as a
, is contained inside the bottle, and the fres sads of
the wires ME’:M :: u:‘:,o h.'l'ncronud ’mﬁ'ﬁ
throug| neck, their objeot heing to engage w!
the ball and pull is into the oontracted meck of
Sottle. Pm::lml-:cd. th

807 J. H. Joxwson, Imgrevements in steam generators.
(a mn(:uor.).“lhud f:‘roh 4, 1868,

s invention is 8ot deseribed apars from

Potent complted.

H

408 H. Tavros. Impr e én the manufe ,o:lua
OF olher fabrics mads on bedbin, net, or twist y
E": 4, 1088, - e

The peteates olaims, fires, the manufsctur of lace or
othor fabcion on bobbin met or twist 1ace machines, sab-
stactially as described. Secomdly, the eombination and
omployment of extra warp threads and a cutter or cutters
krv.hop:.?ouol eutting away the surpius portions of
dirostion of t‘hr:;;“l"a. -ldvm. “-::"'.':7" sooll e a

» makin
described.  Patent completed. % soctlops, e

$09 D., J., sad J. Monnis. Improsemenis én apparetus
g %":d m-ﬂm raflway waggons or carriages.

This | tion is mos bed
Paten neen 8 not desoribed apart from the drawiagy.

810 L. 18 0. Covean. s émprovement (n sliding
%o in stabiss and other buiidings. n..‘:"l......

This investion refers more particularly to partitioms
part of stalls and locss boxes for b J

tho drawiags. sured,

tral row of boilers is a passage of sullicient width to admis
of the stok upp‘l{lnl fuel to and stoking the fires both
of the | row of boilers and ite row of boil

In place of having coal bunkers between the sides of the
ship and the backs of the two rows of bollers, it lomnd
that sueh eoa! bunkers should be away from the of
suoch boilers,in order thas the two gangways or passages be-
tween the threerows of boilers may be as wide as possible, not
ouly to give the stokers as much space as may be, bat also

light. This pi
backed with lany white, opaquse, or semi-opaqus
a8 wax, cement, plaster, or paper. Patent somplsted.

619 O.F. Vanizv. Ths protection of Aousss and pro-
pcnrfnn Surglars and others, parts of the invention boing
10abls for ether pusposss. Dated March 8, 1888.
”{ho ohjeot of this invention is to give to the pelice,
watchmaa, or others, either on the premi ab the police
station, or other appointed place, notice the opening,
shutting, moving, or tampering with aay safe,door, window,
or other movable thing by means of electrie sigmals. Foe
further security ail or any of the doors, windows, or movable
hn!}nro.h::odum huz may l:oh.-ulu? form pary of

to facilitate the bringing of coals into these passages or
gangways. The uptakes or fluss of the boilers of the side
rows are earried over the passages or gangways betwoen the
three rows of bollers and they sre connected with those of
the central rows of boilers. The steam pipes also of the
botlers of the side rows of boilers are conneoted with the
steam chambers of ! row of boilers, dampers and
stop valves being used to shat of any oue or more of the
bollers from the others. Patent abandoned,

614 J. WaIrrpy, Improvements sn casting stosl railway
wheel . Dated Maroh 4, 1065,

For the purposes of this invention & mould is used, which,
when at work, is caused to revolve ab hl(h:ud,_vhhh

the 20 I g or r
of any of them shall give the same signal. By this arrange.
-ut,’ and it the signal is placed at a sufficient distance,
the burglar or other person sausiag the disturbanes will not
have any knowledge of the sigual. Patent sompleted.

620 R. A.Baoowax. Iwmgrovements in pumps, (A eome
munication.) Dated March 6, 1865.

This { ! ists in iog pumps ashereaftes
described. Upon two holiow columns or pillars, whioh
secve as the suction and discharge pipes of the pump, the
in ahorizontal o‘yllmlc,thcinudotol which

ion with the interior of each of she hollow

point with
the

- oommuni betwesn
the two hollow columns; the dram is not in contast with
»u,xgm. u.lny:hn polu_, but carries four or otber

ng p dram
inst the inner surf

o the revolving mosid may be
10, conl down with the mould;

time of cooling more or loss
be annealed after lt‘hn

g

bear
ave fitted in pairs at diagonall
mu- esch pair being ooouous
through the axle of the drum; a spring
each ptm;‘udhhopl ic h‘: ocontact with the sarface of the
1

618 W, B, Newrox. JAn {mprovement in puliti
smoking, end tn ths ’::A !?r

Hl" m oom-

617 A, AxzRoYD, A5 improved process end 7]

for d und cofton, worsted, and sk warpe.
i A i el
This invention bas :wm reference to the warps used In
wesviog fancy 1] i had p , where
lsi ds of the warp sh \

1d

lind a their
longitadingl rib before mentioned they receds into the
drum uantil ¢ have passed the lougitudingl rib,

foroed out on

filled with leather for the ends of the drum to bear againes.
The eylinder is formed with two openings near its upper

t for wee in priming or starting the P when rer
P:I'nd; these openings are ‘oloud‘ {Jmﬂ!oﬂ[y by lmh s
1] wit] ®

e of the hollow ool n
other reservoir from which she liquid is to be
I is 1 d with & 40 ressive

it is req that th
white—for instanoe, L checks, whilst the remainder are
dyed black, or any other desirsd oolour, and is particularly
ueeful in w inghmﬂ_uupdmmuum
where is is desired to have a great variety of patterns

ong warp, process oonsists in dyeing the warp in
lengthe instead of all at onoe by the apparatus mow to be
desoribed iphery of

wel! or ¢

pumped, and sach

s pipe when n%:lndn where the liquid bas to be raised from
a greas depth he fits the oolumn in which it is to be raised
with & valve t0 preyeus retura of the liquid, The action
is as follows : —The drum with the pistons being esnsed te
rotate by @ erank handle {n lon b hed

A goar-
ing with m.'xlcd clu‘oln- or in any other ecavenienp

F

. To the periphery » wooden roller provided
with an irom axis ing on & suitsble # k (sod
pl io froot of the warp beam of an ordinary w
dressl ) hes pegs at suol

§n construoting the grooved sills in whioh the bottom of
36 partition of wood or other work is received and alides.
With one or more dovetall wedges. When in place thes:
'llrlor-md one side or wall of the groove of th:
’n ns&o{dmtdwumwdlwduypm
of the partition that may have been inj by kicks or
. being taken out and replaced by a fresh part

ng ap ), the p .
distances from esch other ss the pattern required way neces-
sitate. Over these pegs he passes to the receiving ws:
beam such ends of the warp as do mot requirs to be dyed,
or which require dyeing anothar sglour than those cont'!gu-
hem. The remaining ende of the warp to h."r:

ous to ¢
passed om to an ordinpry beam, the dye liguor requl

wng placed in suitable vessels underneath the same by

y P P Y in the first coleama
the liquid rises thersin, Is carried by the pistoss round
the upper part of the eylinder, and eaters the other columa,
from whioh it may be led to any point reyuired. The ae-

tion of the pamp aaay be reversed if desired —that is to sey,

the drum may be driven in the reverse direction, 8o that the
"}m p m‘ the suction pipe qua vrea.
alont 8

, Put and J, Gaoves, »,
e e
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In constructing safes of the kind called belted sales, the
inventors make on the inside of the bar of which the belt is
made a projecting flat rib parallel with the edges of the
bar, the said rib being rolled in one pisce with the said bar.
The outer door shuts down on the outer edge of the said
rib, 4nd upon this rib they rivet a plate of iron for the
purpose hereinafter explained. The edge of the plate is
not flush with the edge of the rib, but in the flaished safe
stands somewhat further back than the rib, the said 1ib
and plate forming, as it were, steps inside the safe, and
parallel with ite edge, against the inner one of which steps
the inner door of the safe shuts, and against the nearer
one of which the outer door shuts. The plate against
which the inner door shuts bas formed in it a series of
dovetail grooves, and the edge of the inner door has dove-
tails formed or it or secured to it, which dovetails take
into the dovetail-shaped grooves in the hefore described
plate when the dnor of the safe is shut. Ifa urglar
attempt to insert a chisel or wedge between the side of the
safe and the outer door, 80 as to separate them, he is pre-
vented by the dovetails described, which, engaging in their
respective grooves, lock the edge of the door and the side
of the safe firmly together. If he succeed in forcing a very
thin wedge between the side of the safe and the door it
would be stopped by ing against the rib rolled on the
bar, and be prevented coming near the inner door carrying
the dovetails. In unbelted safes the dovetails on the inner
door may be made to engage in dovetail grooves in the
inner plate of the safe without the use of the rib herein-
before described, which they employ in making belted safes.
They prevent the insertion of a chisel or wedge hetween the
hinge of the safe door and the side to which the door is
hinged in the following manner :—They make the edge of
the hinged side of the door nearly semi-cylindrical in
figure, and they make s nearly semi-oylindrical groove
along that edge of the safe to which the door is hinged ;
when the door is shut its semi-cylindrical edge fits in the
semi-cylindrical groove, and the narrow space between
them into which anything can be forced being curved,
the insertion of a wedge or chisel is p d. They

626 W. J. OLiveR. An improved means of securing and
protecting the india-rubber rings of buffer springs of ralway
carriages, which snvention is also appliagblc {o air-pump
and valve seatings and lids faced with india-rubber. Dated
March 6, 1865,

-This invention relates to the olass of
railway oarriages isting of a
india-rubber rings or collars separated from each other by
plates or washers of metal, an apertuse being formed
through the india- rubber rings or collars, and through the
plates or washers of metal, through which aperture
the bufferrod works. It is found that the india-rubber
rings or collars by the friction and rubhing of the plates or
washers of metal are destroyed by being split and broken.
The object of this invention is to securs and proteot the
said rings or oollars of india-rubber and prevent friction.
This the inventor effects by covering or coaling thesaid
plates or, washers of metal with vulcanite or ehonite, to
which covering or coating the ring or collar of india-rubber
is inseparable, heing attached and secured by a solution of
india-rubber and isi Patent abandoned

buffer springs for
ber of valcanised

sufficient in for boiling, it is made to boil and sfterwardg
allowed to settle ; more water is then run into No. 2 unyj)
it is full.  If the liquorin No. 1 vat be sufficiently strong

it is syphoned off; if not, No. 2 cock in the partitiog is
shut, and the oontents of No. 2 vat dried off and Pprocesded
with as before. By means of this improved apparatas the
ingredients or carbonate of soda and lime may be washed
until there 18 nothing left in them. If six vats would not
be sufficient, more may be employed, but after six different
waters are run into each vat the carbonate will be all gone

Patent abandoned. *

630 G, Nruno. Improvements in the manufacture of
crucibles and pots in which metals or other substances may
be melted. Dated March 6,1865.

This in i ists in the fact ™
in & plastic mould which gives shape to the pot externally
and absorbs the moisture from the pot, causing it to dry
uniformly, aud at the same time shrink away from the
mould, 80 as to separate easily; the plaster mould Pprevent.
ing the air acting upon the outside of the Ppot nntil after
the moisture has been mostly absorbed, prevents the

b

of

627 A. Porrs. Impr fe in machinery for scutching | from splitting or cracking from uneaual contraction ig
and refluing flax and cther vegetable :ubstances, Dated | drying. The patentes mounts the plastic mould ina re
March 6, 18685, volving chuck, and employs a rib attached to a lever for

This invention relates to a previons patent dated 1st
March, 1863 (No. 563), and consists, principally, of the
following banical arrang , namely, in the con-
struction of the cylinders, the blades thereon, and the
teoth of the blades, Each cylinder is composed of four
wooden bars that reach from end to end of the cylinder with
suitable centres of iron to which the bars are fastened ; the
said centres are bored vut and fitted on a turned shaft that
Roes from end to end, and is supported in brasses on a suit
able framing. On the edges of the aforesaid bars of wood
blades are fixed, which may be made of cast or mallesble
iron, stecl, or other suitable metal ; those blades that are
intenced to act on the fibre project a little further from
the centre }hnn the vlvood, and on some of the blades are

make the angles of safes of angleiron, on the outer angles
of which a supplementary small angle iron is formed, the
said small angle iron being undercut. The cuter plate of
the safe is inclined on its edges, and is made to slide
under the undercut bars of angle iron at oupposite edges
of the safe, The said plates are afterwards riveted in
their place. Patent abandoned,

g ped teeth—that is to say, the top
and bottom of the teeth have the same curve. Some of the
wooden bars aforesaid are mounted with blades from end to
end; someof them on a portion of the middle only; some
of theblades are teethed from end to end, and some only on
a portion of the middle, having a piece of the sama blade
at each end left ptl‘lln to prevent it acting too sevetely on
the ends of tho fibre, Between the two Jarge wheels of the

" hin

622 S, and W, Suirm.
apparatus for combing
Dated March 6, 1865.

This invention relates, first, to the combing machine
known as Heilman’s, in which bars of iron with gill pins
»ldgnd)on to Elmn for the ,urpose of bi

Impr in Y or
wool and other fibrous sudstances,

hine, when the flax is changed off the first wheel on to
the seoond, a hook of iron is fixed ina suitabl ition ;

spreading the plastic crucible material on the inside of the
mculd, and at thesame time hardening, consolidatiny, and
polishing the crucible on the inside by means of the said
rib. Patent completed.

831 W. CLARK. Imyprovements in preparing or treating
I.;g;: Jor tanni (A ication.) Dated March 6,
1

This invention relates to improvements in the prepara.
tion of hides previous to the tanning operation, after being
deprived of the hair by means of lime, The pores of the
hides generally contaiu lime, either in a caustic, carbonic,
or sulphurio form, and also in an insoluble condition,
A ding to this i ion the § Himi these
matters which prevent the hides from being properly
tanned, either obstructing the pores, or from the formation
by means of tte tan of tannates of lime. This elimination
is effected without injury to the hides by meansof a very
weak solution of sulphuric acid, after aepriving the latter
of the iron it contains. The hides are steeped in this solo.
tion for a suitable time, when the whole of the lime, what-
ever may be ii8 form, is transformed into sulphuric lime.
This latter, which impregnates the pores of the hides, is
decomposed by means of a solution of common salt or

P

the point of this hook always remains in the lower groove

hloride of calcium (Na. Cl. 2) or a solation of chloride of

of the second large wheel, and serves the purpose of de-
positing the scutched end of the fibre in the said groove,
which prevents it from being soutched a second time in the

g are

ploy 1] p in the use of cards
set either in leather or p , and of grad d
pitch, that is to say, commencing with a coarse ocard and
finishing with a fine one, the object being to olear the
wool or other flbre of the larger knots by means of the
ooarse cards, the smaller knots being taken by the fine
cards whilst held fn the‘‘nip.” The improvements also
ist in making this cleaning cylinder larger in diameter

in order to i d cleaning surf: and at the same
time a tuft of wool or other fibre is being drawn by the
rollers, one end of the same being oleaned by the said card
roller. They pruvide and employ three falling bars instead
of one, as now employed, the first one being ooarse, and

the ining two g g in fi , the third one
being the finest of the three. The second part of the
invention rel to the bi bi kndwn as

Lister’s nip comb, in which machine the fallers are fitted
with very fine teeth very close to each other, in order to
clean the wool properly, and in consequence thereof, when
the ““nip’’ gets hold of a tuft of wool, it either breaks
the wool or the latter slips from the jaw., Now these
$mp ist in making all the ** fallers’’ coarse
in pitch aad teeth, and placing sume movable * fallers "’
between the usual set and the nip, causing one or more of
them to rise at each action of the nip. These fallers are
made with very fine pins to for the

of the others, and may be actuated in various ways, but
they prefer to raise them by springs, and to lower them
in the ordinary manner. Also when drawing asliver from
the circular comb they employ a second or intersecting
comb baving fine teeth, if tgou of the circular comb are
©oarse, or vice versa, Patent completed,

623 T.S. SPEray. An improvement im coversd apringes
Jor clothing, and in the means for manufaoturing the same,
applicadle also to other purposss. Dated March 6, 1865,
This invention consists, first, in the employment of sien-
der wire, instead of fibrous material, for the covering of
springs for clothing, more especially the tempered flat steel
wire known as skirt wire. Secoudly, ina ‘method of feed -
ing forward the central or main wire, and ‘in covering the
same by the simple act of winding the covering wire d

d pair of cylind The oylinders can be driven hy
either plain pulleys or cone speed pulleys, such as are used
in lathes to vary the speed thereof. Patent abandcned.

628 W. RiopLe. Improvements in hooping or binding
bales. Dated March 6, 1865,

In performing this invention the patentee passes the
hoope already bent at the ends through a rod or presenting
bar, with holes or slots ponding in the positions with
the grooves of the press before introducing them iuto the
grooves of the press. The rod or bar is made with suitable
holes or eyes in it for this purpose. The bar with the hoops
projecting from it is then raised by a man at each end of
the har, and thus one of the ends of each hoop is brought
up to one set of the lashing grooves of the press or follower,
A number of hooks or loops (as many as there are hoops)
attached to what may be termed a fetching bar is passed
from the opposite side of the press through the same set of
grooves, and the persons holding the presenting bar im-
mediately hook on all the boops simultaneously to the
hooks or loops as soon as the ends project through the
grooves. The fetching bar being now drawn backwards,
draws with it the hooks or loops, and with them all the
hoops through the g imul ly. They are
drawn through beyond the bale on the otber or opposite
side of the press to that at which theends of the hoops are
presented ; adoor or plate on this side of the press is then
shut down to retain the ends of the hoops against the side
of the bale. As soon as this is done, theslotted bar hy
which the ends of the hoops were presented to the grooves
of the press is moved to near the other end of the hoops,
when the har is caused to make a half tarn on its own axis,
and is brought hack to the press, so as to present the other
ends of the hoops to the other set of grooves in the press;
these ends are then moved throngh the grooves hy what the
patentee has called the fetching bar in a manoer simila: to
that in which the first mentioned ends were brought
through the other set of grooves in the press. The ends of
the hoops are now brought side by side and secured by a
metal lath or strip of metal, as described in the specifica-
tion of letters patent granted to the present patentee,
dated May 3th, 1862 (No. 1376.) Instead of pulling the

it. Thirdly, in s certain arrangement of an abutment ex-
tending around very close to the inner wire in machines for
8o feeding, so that the coils of covering wire asthey are
sucoessively anplied wedge thomselves directly between the
abutment and the coils previously laid. Fourthly, in means
for restraining a too rapid feed or Jongitudinal motion of
the main wire by a backward draught of the covering wire
as it is wound on, 80 a8 to avoid risk of open spaces in the
covering. Fifthly, in the means of holding the inner wire
firmly agsinst the twisting strain ata point very close to
where the covering is applied, 5o that a powerful tension
may be given to the eovering wire or wires if necessary,
Patent completed.

" 624 F, ORUICKSHANK. Improvements in coatings for the
Prevention of the foul:"af to which iron and other ships and
;tmluru are ordinarily liadle in sea water, Dated March
1865,
" This § lates to the p
which iron and other ships and str

of the fouling to
are ordinaril

hoops through the g by a fecching bar, they may he
hed through the g bya suitable instrument aotua-

P y
ted from the same side of the press as the presenting bar,
Patent completed.

629 T. NicrorsoX. Improved apparatus Jor making
oaustic liguor or caustic lees. Dated March 6, 1865,

This improved app for making tic liquor con-
siate of 8 number of vats arranged in a consecutive series of,
say, six vats, Tbefirst vat, No. 1,18 charged with the usual
ingredients, such as carbonate of sods and lime. Hot
water is then run on from a cistern. A steam pipe runs
alongside the vats, and is provided with cocks to admit
steam from a boiler, not in among the liquor, but into an
outer case or jacket. After having sufficiently boiled the
liquor to render it caustic it is allowed tosettle, A q ity

p i (K. Ol. 3),0r oxymuriate of potash, the said
solution being completely deprived of iron. On this de-
composition being effeoted he entirely removes the lime or
other foreign matter by washing the hides in pure water,
Patent abundoned.

632 W. Buxoer. Apparatus and means for ascertaining
the quality and condition of grain and seed.” (A communi-
cation.) Dated March 7, 1865.

This invention is not described apart from the drawings.
Patent abandoned,

633 E. W, Youna, Improvements in the construction of
bridges. Dated March 7, 1865.

This invention consists in forming joints or hinges in
bridges constructed on the bracket or cantaliver priociple
at two points in the superstructure, that portion of the
bridge between the two points, and fo-ming the central
portion of the span, being a truss or gitcer The advantage
bereby obtained is, that when the hracket or cantaliver at
the one end of the span is Joaded, ard therehy depretsed,
no strain {s communicated to the lir:cket or cantaliverat
the other end of the span, it being relieved by the rolling,
bending, or turning of the structure at the above men.
tioned joints or hinges. Patent completed.

634 R. A. BROOMAN. smprovements in tubular boflers
(A communication.) Dated March 7,18868.

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

835 J. H. WiLsoN. An improved method of, and means
or apparatus for, measuréing the human body, to be
called “‘ the taslor's self-adapting somatometer.” Dated

March 7, 1865,
| ibed apart from the draw-

This i is not d
ings. Patent completed.

638 L. Prrxins. TImprovements in apparatus for heating
and cooling atmospheric afr and other aers’orm bodies, and
Jor heating ovens, and for heating and ventilating busldings.
Dated March 7, 1865. .

The patentee claims the use of tubes sealed at both ends,
and containing water or other volatilisable liquid, in beat-
ing and cooling atmospheric air and aériform bodies, in
heating ovens, and in heating and ventilating Luildings, s
described. Patent completed.

637 A.E. A. Avuserr and G. E. M. GERrARD. Improve
ments in the manufacture of shoes and other coverings for
the feet. Dated March 7, 1865,

The patentes claims, firstly, the manufacture of soles

Ided from vulcanised houc, wh be’ their
shape or their composition, and whether their state of vul-
canisation renders them stiff or supple to any degres, Se-
condly, the application of these soles in the manufacture
of boots and shoes and other coverings for the feet baving
leather uppers, whether the soles are fixed to the uppers
l;y sewing or by screws, rivets, or otherwise, as described.

'atent completed.

638 W. CLARK. Improvements in cork-cuttingsaackinery.
(A communication.) Dated March 7, 1865.

of carbonate or soda and lime is then put into No. 3 vat, A
oock or valve isadapted to the partition between vats Nos. 1
and 32, so that by continuing to run on water into No. 1 vat,
vat No. 3 will be supplhied with sufficient water for boiling

liable in sea water, and it consists in employing for that
purpose oyanide ¢f mercury made ap or incorporated with
a suitabl dium to form a coating or paint to be applied

the t , which ig effected by blowing in steam until
the liquor is sufficiently boiled or made caustic, as in No, 1.
The process is continued until No, 6 is filled ; thea, if the
liquor is considered to be sufficiently strong, or as strong
as practicable, it may be syphoned off. By this time the
liquor will be forty degrees strong, but il it is required to
have it stronger, the sludgo in No. 1 vat may be dried off.
‘When dried off the solid matters may be shovelled out and
:uily dispcsed of. When vat No. 1is empty, fresh car-

to the surface to be protected. The medium with which the
ciuido of mercury is incorporated may be varied, provided
that it is of a resi , bi | leag , fatty, or
p h t Patent completed.
628 T. Caale and D. Carvow, Impr t2 in b
fng machines. Dated March 6, 1865,

We cannot here give space to the details of this inven-
tion. Patent Moug

te of lime may be put in, and the cock or valvebetween
Nos. 1 and 2 is shut; water may then be run into No. 3
vat, having first opened a cock in the return pipe, and the
liquor will run along the pipe to No, 1 vat, When therd is

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

639 W. CLARK. Improvements in shoes for Aorses and
other animal (Amp ication.) Dated March1,
1865.

In carrying out this invention, the inventor forms the
shoe of a small bar of iron, steel, or other bard substance,
and gives it increased thickness at the toe and heel, it
heing suitably bent to the form of the hoof, and fixed in a
groove made therein by means of nails o screws, The
is let into the lower part of the wall of the hoof around the
sole. Patent completed.

640 H. W, WinsnuRst. JImprovements in the construc-
tion of joints for boxes, drawers, and other like articles, and
for planks and timbders, and in machinery to be used in the
prfpamlim of such joints. Dated March 7, 1865,

o performing this invention, the patentee aimsat obe
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apt tant anefs

taining the larg for the parts
to be brought into oontact, and this he effects by making
parallel slots or cuts equidistant from each other across
the edges of the pieces of wood that are to form the joints,
and in general of adepth equal to the thickness of the

bers of stover that the air to be heated will impinge upon,
and come in forcible contact with, the hea surface or
surfaces of the stove at about a right angle thereto, so
that by this means every portion of the air is brought in
direct contact with the heating surface or surfaces of the
stove, The inventor prefers to carry this into effect by in-
troducing the ocold air into an inner chamber which has &
series of pe-f jons, 80 as to direct it against the heated

wood employed. He thus produced oa the edges a series
of tongues or projecti with parallel sides. Theinven~
tion cannot be desoribed without ref: to the drawing
Patent completed.

641 J. Dopax. Improvements én steam hammers, applio-
able to the manwfacture of Ales, to welding fiysrs of ocotton
machi! . and to other es. Dated March 7, 1868.

The object of this invention is to enable the workman to
prevent the falling of the hammer at pleasure, and for any
period of time that may be required. With this view the
inventor applies a catch wbich passes under the hammer
when it is elevated, and, therefore, supports it in its raised
position. To this catch he connects a treadle or lerer by
which the catch may be removed when the h isto

sides of an outer chamber at that part exposed to the most
intense heat of the fire. Palent abandoned.

651 W. CLARK. Improvements in molive power engines.
(A communication.) Dated March 8, 1865.

This inveotion relates to a means for utilising the expan-
slon of gases and vapours at all pressures and temperatures
by bining the to-and fro motion of several
pistonsunited together for the production of rotary i
therefrom, and so as to obtain motive power acting oon-
stantly in the same circular direction without the aid of
int diat , which absorb a large part of the motive

fall. Patent abandoned,

€42 F.ToLmausex. Improvementis in bresoch-loading fire-
arms. (A communication.) Dated March 8, 1865.

This in ion is not described apart trom the drawings.
Patent completed.

643 J. Daax. Improvements in marine steam engi

parts
power through friction or otherwise. Patint abandoned.

652 ¥. W. Turnzr. Improvements §m machinery for
grinding corn and other substunces, and in horse gear or
apparatus for driving the same, which horse gear is also
applicable jur driving other machinery. Dated March 8,
1865.

Dated March 8, 1865,
In order to remedy ‘‘ racing’’ and to provide for a steady
and unif king of the engi proportioned to the
i to he , the p P tofixs
tabe or aylinder 0o each side of the vessel for each engine
and paddle-wheel, or at the stern, as may be necessary for
the screw of steam vessels. In this tube or cylinder an air
ball or float of metal or other material is to be placed ;
through this tube or cylinder is passed a vertical shaft or
rod with guides; this shaft will act upon the throttle valve
or equilibrinm valve, as the case may be, by means of rod
and levers aud gab handle to attach to the ordinary throttle
valve handlee. The principle of the invention consists in
this, viz. :—When the paddle wheels or screws are raised
out of the water, tha air ball or float before described will
fall, and thelevers and rod attached to it, and aoting upon
the valve, will shut the steam off in proportion to the depth
of the paddles, and on the other hand, when the paddles
are fally immersed, the air ball and levers are raised into
such a position as to allow the full anwtity of steam to

enter the oylind Patent aband,
644 J.and J.WaDsworTH., Impr ts in Ainery
oy apparutus for ing and sh metals, making nails,

rivets, and similar articles. Dated March 8, 1865,

Thir inveation oonsists, under nne arrangement, in the
employment of a revolving shaper working in connection
with a stati 'y shap The lving shaper is placed
on the end of a shaft working in suitablo bearings, and the
stationary shaper is placed conocentric or ecoeatric with
the revolving shaper, the position depending upon the
shape of the article to be manufactured, in all cases a suffi-

. cient space being left betweon the shapers at the entrance
to allow the metal to pass in between them. When nails,
sprigs, spikes, or pins are to be made, the inventors place
the stationary shaper eccenttic with the circular shaper,
and form on both shapers longitudinal corrugations or
teeth for the purpose of causing the metal to revolve and
carry it forward as it is being reduced in thickness or dia-
meter, and when a head is to be formed they form corre-
sponding circular recesses in each shaper. The prominent
edge of the revolving shaper works nearly close to the
prominent edge of the ter tion of tne i 'y shaper
for the purpose of reducing the article to a point and cut-
ting it off. Patent abandoned,

645 A. O. Hxxpzrsox. An improved method of preserv-
meat. (A communication.) Dated March 8, 1865,
is invention is carried out as follows:—The patentee
ing ch itably-shaped pieces of meat, previously
seasoned, they are placed in a crust made of flour, a little
water, butter, and eggs, and salt; thecrust and its contents
are now placed in a suitable metal case, and subjected to
the heat of an oven for a sufficient time to completely cook
them. This is usually in about two hours; on
withdrawing them from the oven a small quantity of good
brandy is introduced into what may be termed the pasty;
the metal cover of the case is then soldered down, and the
whole is subjected to the water bath for two hours’ hoiling.
In spicing the meat to be preserved he employs salt, black
pepper, thyme, laurel, or bay leaves, and various other
spices, making use of a safficient quantity to render it
agreeable to the palate. Patent eompleted.

648 G. InxLAND. Improvemenls in stoppers for closing
dottles, and for other like purposes. Dated March 8, 1865,
d Jating to this in fon are with the

law officers under objection, and cannot at present be seen,

647 F. Wise, An improved packing for piston rods and
other rods, (A communication.) Dated March 8, 1865,

This invention oonsists of & body or oord composed of
canvas or other textile fabric or fibrous material, round
which is woven, interlaced, or braided, a falric posed
of fine wires, as hereafter described. The packing thus
formed is applied to stuffing-boxes in the usual manner,
and p a darable metallic surfa ble of yielding
when the packing is p d. Patent abandoned.

648 J.8maxxs. Improvements in watercloset apparatus.
Dated March 8, 1865. .

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

649 M. Monaans. Improvements in conver ting cast iron
or pig dron into wrought iron or steel, and in mackinery to

de ueed therein, Dated March 8, 1865.
This i i described and ill d at page 150 of
the p 1 of this j J 'atent completed.

650 R. Howsox, JImprovemenis in certain apparatus
employed in the smelting of iron ores. Dated March 8,
18686,

This invention relates to the stoves -hioh’ are :ued for

This § will probably be desoribed in a fature
ber of shis j l.  Patent completed
653 A. E. Tavior, JImprovements in éron safes, Dated
March 8, 1865,

One portion of this i in so
ing and applying the door of the safe that it shall
present no available orevice for the introduction of
wedges or instruments for forcing or bulging the sides,
whereby the door or other part may be opened. For this
purpose, instead of hinging the door as usual, the inventor
mounts and fits it behind & front framing which laps over
the edge of the door all round, and is formed with a rebate
so that wedges or other sharp instruments, if forced in at
the j ion, t p te to more than a very slight
depth, and which will be quite ineff lin pting to
force the face. The door is fisted somewhat in the manner
of ad (but in a vertical position), and moves to and
fro in au opening formed through the side of the safe
acroes the front, so as to enclose it. He mounts the door
on wheels for the conveni of ing its weight, which,
dbeingi strong, must of course be heavy. Putent aban-

oned.

654 W, CLAY. An improved manwufacture of iron forg-
ings. Dated March 8, 1845,

In order to produce metal that will admit admit of forg-
ings being made without the usual defects, the patentee
rropom to use pig iron which has been cast, by preference,

n clean iron moulds; or he operates upon reficed or plate
iron, Either of these irons he boils or puddles in a farnace
heated by means of combastible gases, whereby the iutro-
ducti f ext such as those above men-
tioned is avoided. Patent pleted

655 W.T. HAmiLtoN. JImproving and facilitating the
preper action of the hands of players upon the piano, organ,
garmondum, or other like keyed snstruments. Dated March

, 1865,

This apparatus is called a ** radial hand-guide,’”’ its dis-
tinctive principle being that it provides for the guidance of
the hands by suspending them 80 as to move freely at the
extremities of the radii, rather than as in the usual me-
thods along a fixed rail. The apparatus consists of an up-
right frame of any rigid material, elevated over tha key-
hoard, and resting upon & foot frame provided with slides
and a screw or screws by whioch it is fitted and fixed to the
top ends or sides of different sized instrumeuts. A small
horizontal frame hinged to a cross bar at the top of the
upright fzame hangs at a height ot four or five fcet over the
keyboard, and affords a position for the oentres of the radii
at any desired distance apart, that of two octaves being
preferable. This cast frame contains two systems of com-
pound levers (one for each hand) intersecting each other,

658 E. Cancrox. An improved sysiem of olosing spatter
dashes. Dated March 9, 1865,

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

659 W.Crank. Improvements in revolving fre-arms
(A commuaication.) Dated March 9, 1865. -

This i tion is not d ibed apart from the drawings.
Patent completed.

660 J. T. HAmmis, Improved from doors, especially
m‘“ Jor use in ordinary buildings. Dated March 9,

Apertures to suit the size and number of panels de-
sired are cut out of flattened sheets of plate iron of any re-
quired thickness leaving the stiles and rails defined as in
ordinary framed doors. Each plate thus prepared is riveted
or otherwise secured to saufficieat angle iron of a dimension
equal to about half the desired thickness of the door when
completed ; any number of panels, as may be arranged in
first ing or stamping ugh the plate, are formed with
the pieces then cut out or other similar pieces which are
also riveted or otherwise secured to angle iron suitable to
the required depth of the panels. Cast or wrought mould-
ings of any requisite pattern are dropped into the panels
and the whole firmly astached tothe etiles and rails by
screws or rivets put through the plate panel and angle iron
into the moulding from the back. Two entire plates thus
panelied and prepared are placed together and held in posi-
tion by two or more riveted pins passed through four or
more pieces of angleiron attached to the muntins and rails
inside, and then the two complete plates or entire half
faces of doors are tl ughly d by a i band
of hoop or other iron, screwed or otherwise attached to
the angle iron around the entire outer edge of the stiles and
rails, Hollow stiles, rails, and panels are thus formed to
each door, which may be fillud with fire-resisting composi-
tion when desired. The panels need not necessarily be
sunk, but may be flush with the face of stiles and rails,
The doors may be fitted with mortise or rim locks and
farniture, as ordinary wood doors, and may be hung folding
or otherwise, or made to slide. The doors may be hung in
wood, iron, slate, or other frames, as desired. These doors
may also be made with a cast ground or frame work.
Patent completed.

661 W, H. Janxs. Imprevements in carriagéways and
in carringes for the same. Dated March 9, 1865,

We canuot here give space to the details of this inven-
tion. Patent completed.

662 R. G. Fisarr. Improvements in covering roofs and
other enclosures with sheet metals. Dated March 9, 1865,

The patentee claims, first, constracting rolls haviog pro-
Jjeoting shoulders and grooves into which the ends of the
sheet metal fit, and covered with shee: metal, made to lap
round the under surfaces of the said shoulders, as described.
Second, the employment. of a cap for covering the joint of
two lengths ot sheet metal upon the roll, which cap is
fized at one end only to the sheet metal, and has at the
other end, or at both ends, a hollow moulding, as described.
Patent completed.

663 W. J. Dorxina. Certain impr tsin the
of securing the exiremitics of dands or hoops wsed in paoke
tng bales and in the means employed for such purpose. (A
ovmmunication.) Dated March 9, 1886.

This i ion ists in bending the two ends of the
bands into the form ot hooks, and so that when brought
together they shall clasp into each other; a flat ferrule or
band to confine and cover the joint is then slipped over the
said clasped ends, which completes the fastening and pre-
vents it opening when the bale is released from the press,
Patent completed.

664 W. H. Hupson. Am émproved burglary alarum.
Dated March 9, 1865,

The object of this invention is to cause the alarum to
sound continuously (say half an bour if required), so long
as the door, lid, or window remains ooen, and to prevent
the possibility of the sound heingstopped by any person who
is not in po?usion;! the key of the apparatus. The

thod

and articulated together by pivots at the 1 angles,
upon the principle of wbat is commouly known as the
‘* grape scissors.”” The uppermost angle of each system is
attached by a pivot to the lever frame, whilst its lJowest
angle is the centre from which a ring or loop ia suspended
at the level of, and & few inches in advanoe of, the key-
board, by aradial oord or rod. The wrists, being placed in
these rings or loops, are supported in their proper position
vertioally, but free to move either foraard or laterally.
‘When the movement is lateral, the upper side angle of the
system comes in contact with the lever frame, and the
whole is elongated, the oentre being carried downwards and
sideways in proportion to the extent of the lateral move-
ment. Upon the return movement the system gradually
resumes its original form, bearing up the centre by foroe
of aspring composed of several india-rubber elastio bands
which pass from a hook at its middle angle over two pul-
leys at its two upper side angles. The action of the levers

¥4 the app us may be any ordinary
arrangement of spring olockwork, which will sound a bell

continuously on being released. Patent adandoned
¢ of

665 W.D. ALteN. Impr ts in the
rasilway wheel tyres, aud in the smpl ts or toole employed
in such manufacture. Dated March 9, 1865,

This i i sists in forming rings or hoops to be
rolled into railway wheel tyres with tbeir peripheries be-
veled so that vheir diameter is greater at one edge than at
the other; a ring or hoop 8o shaped may be with great
facility rolled into a tyre, as the larger dismeter edge of
such ring or hoop will in the rolls most readily torm the
flange of the tyre. Patent completed,

666 J. OLtrr. An smprovement in the construction of hot
asy stoves for blass furnaces. Dated March 9, 1865,

This i | i in di ing with iron pipes
altogether in the construotion of these stoves or ovens, and
in substituti herefor air flues or passages of similar

isto p t g tension of the g8 as
well as to shifc the Patent leted.
688 B, CoLLIxs, Impr ta in cutting asheets of

india-rubber and like materials into strips or threads, and
in machincry or appuratus for the purposs. Dated March
865.

" This inventi in ly g and
unwinding the part cut from the roll, by which the inventor
is enabled to cut several strips or threads, or to cut the
entire width of the roll into strips or threads at one opera-
tion. Patent abandoned.

657 R. Musuer, Improvements in the manufacture of
steel and homogeneons sron. Dated March 9, 18685.

The essence of this invention consists in reflning or puri-
fying melted pneumatised pig or cast iron in the course of
converting the same into steel or homogeneous iron by
the joint nlt_.‘ejmat.ing aor.io? ol'_ t'ho pncunn‘tio ‘blut. and

ve

Y PR Y

O spieg , or spiegelei and
titanio pig metal, each elimination of the cathon and man-
of the spiegelei y the p blast when

1ai

slone is used being acvcompanied by‘tha

heating the blast before it enters the Iting

In stoves hitherto used for this purposethe air to be beated
has been made to pass through pipes or chambers of varions
forms, and it has heen introduced snd made to traverse
through such pipes or chambers for the mcst part in a di-
rection paralie]l to the heated surfaces thereof, so that a
portion of the passing air might go through withuut com-
ing in actual ot with the heati f. These
imp t ging the pipes or ocham-

ist in 80 ar

liminati of the sulphur,
which may be contained in the pig or cast iron operated
upon, and each elimination of the carbon, g , and
titani by the p ic blast when spiegeleisen and
titanio pig metal are used heing accompanied by the elimi-
nation of the sulphur and phosphorus, or of a portion of
the sulphur and phosphorus, which may be contained in
the pig metal operated upon. Patent completed.

of the , or of & pr |

8
form and arrangement composed of bricks, tiles, or blocks
moulded in fireclay, or from the materials of which silica
bricks are made, or form the earthen or silician or similar

b of a refractory or fire-resisting nature, and so
secured together as to make the flues airtight throughout.
Patent completed.,

667 E. Lrany. Improvements in the strengthening aund
ting of collapetdle or s0ft metal tubss. Dated March

9, 1866.

The inventor forms the tubes in any well known or
approved maoner, and he then corrugates them in the
direction of their length, The formed tube he inserts in a
corrugated tubular mould, and he then applies internal
pressure to the tube, either by an india-rubber or other
elastio plunger, or by water or other fluid. The effect of
this internal pressure will be to force the soft metal into
the corrugations, and thus materially to stiffen the tube.
Or he uses a corrugated core and reverses the direction of

Patent abandoned,

4

668 G. F. AxsxLL, Animproved mode of, and apparatus
Jor, ascertaining and indiocatiny the presence of explosive
gases. Dated March 9, 1865.

The patentee claims applying the principle of the diffu~
sion of gases to indicate the p of infl ble or
explosive gases byadapting to g App
a porous air vessel or ohamber in which the volume
of the enclosed air may be inoreased, as deacribed. Patent

commpleted.

hle indicati
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VISIONAL PROTECTIC attaching the bobbins of winding 8od other machineson | 1808 J.J, Bodmer. Pactition
PRO ON ONS. to their l‘pindlu, wl:l.oh lm:to'ﬁfllﬁh 4de also lppl“ablo 1656 W, Olark, Muu:ﬂn powes, (A commy.
to other similar or analogous purposes, and to the devash. -iuuowJ
Daled May 35, 1085, ing of railway cdcriages ffom trains vmm 1» mosien. Olask. Lithographio printing. (A sommesi.
ust J.X. J. Bnbdx. Bonnines, Namur, Bllgium, Oer-
fain improversente in brakes for 1sliway esrriages. 2352 7. Lomas, thsg.ma.. nhu minufddtater, fm- “‘0 O. H. Gardner. Polishing.
Datéd Junie 5, 18886, provements in the separation of stlphide of iroa from ool %‘M Oastors,
1581 €. dé Bdtm:o, Strand, engineer, Improvements in | and carbonaceous master. ;’“’ 14 Cste, Iron kneed.
PP for tn of rivets. Dated September 3, 1865, 181 R. Clarke. Imitstion embreidery,
’ Dma June 15, 1088, _ 3365 8. Ohat lton, Lanoashi noer, [ (3133 M. Oartwright and A. Dale. Elaste maberial for
1618 V. Poltevin, Bt. Deanis, near Parls, farmer. An i he facture of metallic safes and

improved method of propelling agricultoral lmplomnu.
Dated July 37, 1865.
1960 7. Brown, Dagmat-road, Soath Hackney. Improve-

ments1n tea and pots and urns.
M Amu 3, xu
3010 P, Oato, Br ol l, shipbuiider.
)npmumu in iron kunees andﬂdnu ships’ fastenings
and irem frames for wood and iron ships.
Dated August 4, 1885,
2018 E. Sabe), Moorgate-street, lmprovements in ma-

ehl m‘uh used in the manufactare of iron. (A com-

ion
) Dated A 9, 1868,
2064 O. West, Queen’s-place, Kmnlnglon-rold. An
Apparatus for giving immediate waming of undue hut,

otrong rooms, and in apparatus conunected therewith,
2266 O. Rfichen, Lincoin’s Inn-flelds, chemist. Im.
rtcm“ in preparing charges for fire-arms and for blast-

ng.
Dated Seplomder ¢, 1968,

2208 8. R. Fresman and A. Urundy, Manchester, engi-
neers. A new shackle or coupling for conneosing rallway
earriages, waggons, and other v
whercby going between thé oarriages, waggons, or other
vehicled to mpu or unoouple is rendered tosally unnecss-

e ed September 5, 1868,
) 2:7? J. Neat md F !‘otd, Southmpm. Improvements
n hair b
2280 . B. Bailey, Oh ltanhs
faotare . Imp in the i

h Gl 14

) InAnT.
of 7 ot

whether oocasi by fire
any other oaases ; of Iockm in ships, and of the uuddtn
frraption of water, and of the acoumulation of choke damp

in mines.
Dated August 11, 1088,
2083 R. D. Morgan, y, nrooomhin, r
!mpronmonu ln thé obuplings or fastenings o nlluy

darris
H. R. G s London-street, City, merchant, Im-
nmovmuu in oonnmodon of submarine selegraph
os.
Datéd A 16, 18685.

2120 8. Parry, Laaderhall-street, master marinet. A new
g‘lmptovd oomposition for coating iron or wooden ships’

Dated Amoi ", 1805,
3126 R.A.B 4 agent. Im.
mv-:ic in wuhh(g hbrio. und lhroui. and in machinery

Dated August 18, l“l.
3131 R. Clatke, Altrincham, Chnhl”. l\!ﬂ manafso-
furer, A new and

L2

artwright, Tavistock-strees, and A, Dale,
own, Improvements in applying
boots, shoes, and such like coverings for

oot

3134 J. L. Clark, Betch » 8yd hill, [
ments in :pgunm for nlling agd uoonrlu anbnmgod
felegraph qabl

2140 A.wnt, Ash Ootugt, Patiey, ccnsulting chéntist,
Certaia improvemente in soap.

Datéd August 31, 1085,

Bowden, mhlnm. Mitcham. Im

Kcnmh
dal to

183 J. provewsnts in
blacksmiishs® bellows, more espeoiaily those used in portable
2“6'.!!!.",. , B, P p in
pparitué or mechanism for stopp ormcrdin‘uﬂwty
ns.
Dated dugust 23, 1868,
il d a Tongue, Mthmpm-buildi-gt. Obancery-
14u¢, engineer. for sh
or clipping horses or other an(unln. (A ocommunication.)

Dated August 25, 1
2!80 E. A. Ouﬂoy, Amwoell-street, Olorhu\nl!, mecha-
Improvemen: s in appliances by ms of
:‘Iob «ﬂdn llqul

afr,
ids are made ilable in daotion of llaht.
their quantity regulated and m-nd. parts of whioch im-
provemente are applicable for other purposes.
‘;m Gi Owen, Oomp:onhn.'“, hlin.u;:; nrg:a-
, Improvemenss in oopyin, 08808
letters dnd édher written dooumen ‘ P sopring
Dated Adugust 20. 1068,
3196 F. A. E. G. de Massas, Hoxton, Improvements in
machinery for treating eotton seeds im order to remove
She eosten and to prepaze tbc seeds for crush.

i Dated dugust 29, 165,
14 l. '.l‘. l!olmu. Ki-plnu Brewery, Klng‘dnd | 8

nuw honu !ro-omhqn, ‘and mpin.nun % as

0 pnvcnt sociden
2218 G. Zaoai Mhbou&plm, Oxford-street. Impmo-
Meatsia lppl]h“ mokire power so sewing machiate, for
them melf-acting.
”’m ﬁ 'rm!l. B nghall-strees, md T. Do, Alpha.
W Now Cross, ebginesr. Improvements in the method
““ W fer, treating peat and other plastic ma-

e w, Broetc:i
-pm«l nnum
dges, vi

munication.)
Dated August 31, 1865,

2387 M. Judge, Toronto, Oanada, die sinker, The manu-
faoture of boiler and tea kettle bottoms, and overy other
Oucrlpﬂou of dio struck holiow ware.

2340 W, Oarron, Bimlnghm, maochinist. Improve-
shénte in the mnnbmm screws,

3343 W. Qeorge, ] hbuilder. Imp
fnents in tpplying qungs to ho-whulod carriages

she ting ion of the drmht
imal abtached thereio being communicated to the body
the vahiclo. N Irkeab

s

h lppnuu for oleaning the outatides of 'hdmu from the
hu H. G. As}, Lupus-strest, Pimlico. Improtenients
21« w. T llud 'Gm s;m lwm 1, Oity. Improve-

zm WoE n'.-m. Obaacery-lane, civil enginser. An
improvemént in the manufacture of paper pulp, (A éom-

maunication.
ard, Régent-stréet, London-road, Leioester,

2350 J.
mag . Improvements in the means of fixing of

1068,
Ohanoery-luq oivil engineer. An
oonnmotln‘ eist and other irom
i e, (A oom-

2 haild

'y to be "_.- for the ornuunm.lon ot )

Dated September 6, 1868,
2384 8. Soutar, Turnham Greea. An improved method
of fixing and unfixing the tubes of steam boilers. (A com-
muniocation.)
2288 W, Myeook, O tall, mear Stook ulllwﬂdhl.
Improvementas in apparatas louuhduﬁunhﬂund her
ranping surfaces. .

PATENTS APPLIED ;%R wgll;ts!. COMPLETE 8PEOI-
Dated SBeptember 13, 1885,
2344 J. P, Woodbury, Boston, U.8.
2549 B. Wales, Massashusette. Havi
dows ot the sashes thereof,
Dated Ssptember 18, 1868,
Ugn . A. Kune, )‘owhﬂrypoﬂl Easex, Massachusetts,

LIST OF SEALED PATENTS,
Sealed Béptemder 21, 1868,
563 ¥. M'D. Chalmers T. Cook
833 R. Lublinaki 964 J. Bethell
838 J. Groen 1039 H. Bridsoa
863 J. Brucksbawand W.| 1040 U. Boschdn, J.
8. Uaderhill Bindtner, aad W.
864 F.le Roy Oaftou
874 A. D. Gasoon 1084 T. Whitehesd and N,
876 ¥. A. Mooquard Nussey
883 W. N. Wilsen 1448 W, Olark
884 W. Irlam’ 1641 G. Haselsine
868 W, Brookes
Bealid Septamber 28, 1065,
616 T. Tutton 881 I. L. Pulvermachér
0 J. Rooke 888 R. O. Robinton
870 J. MlllnndJ.lAiu 887 E. and ¥. A. Leigh
811 i 888 ¥. A, Leigh
818 Th 898 W. M. Nielson
81 R. Young andC,. 7.0, | 898 W, Savory
]} 899 W, Brookes
::: ¥. W, Webb 900 A. A. Oroll
K. Satage .

NOTIOES OF INTENTION TO PROCEED WITH
PATENTS,

From the London Gaselte, SBeptember 26, 1865,

¢ u‘m 'W. Chubb and 8. Fry. Communicasion in railway
rains.

mL T. Parkinsont and 1. Snodgrass. Stillages for
1343 G. Ellios dnd 8. B, Ooxon, ag apparates.
1344 R, and H. Hartild, Printing :Idldlhul.

1348 H, A. Bonneville. Fiour mills. (A communioa.

$ion.)
u lau H. A. Borinerillé, Hydrometers. (A éommunios-

on.)
1352 W. Wright. Waisté liquors.
1385 P, O. Lafont. Breech-loading fire-arms,

1361 Q. Walton. Distilling hydrooarbons,
1363 C. 0. Orosby. Redunoing wires,
1379 O. Copus. ads.
1oak 5. 46 Morage smc““d'm:mm
o Mornay, ng m.
1385 T. Richardson and M. D. Ricker, Odeapéunds of
nitrogen and sulphur,

G.

i . Bl ! Tt i e
. o 'ermanen

L O Eiens, Beorection'tocihe svodty ot fre-

mA J. Shand, Fire engl .
407 J, M. Clements. Sewitig mathines,
.luall K). A. Bonnevillo. B,ydmllcowm. (A commu-
cation
1423 G. Ashoroft. Presses for pressing ootton.
“m)o R. A. Broomsn, Borting fivres. (A communiocs-
on.
1438 J. Gjul
ni‘“!o Hk llomon Bprlunln‘ machises.
eat!
1449 G Elliot and R. P. Clark. Loading ships,
1466 W, Settle. Bottle ssopper. (A communiostion.)
1468 H. Mossley. Motive power.
1417 W, 8mish, Road wupor.
1811 T. Hult. Pe
1614 W, E, Newton. Mdng iho pﬂu( wouukbm-.
(A commanication.)
1531 O, de Bergue. Rivets.
1533 O. do Bergue. piers.

Des.

(A commu-

1545 C. H, Wansbrough. Condensing pans, (A com-
munication.)

1883 J: Howarth, Distilling coal shale. (A eommu-
aioation.)
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e e
. s
asoertalied m }blf nnmm.hla.m::

1] i dvothe g g of & pasent to
any of ‘bo pamoi in the obovo list who hln given notiog
of their intentior to proceed, within Swenty-ous days froq
the !dm ol t.ha aaruu in which the notios appears, by

pacticulats in writing

of the oh]nuou to the aoplication.

PATENTS T |
ON W Knrlz‘&. P DUTY OF 10

2580 H. R. Fansha 2613 T. Keanedy
3585 O, Meortens " I
PATENTS OX WHIOH THE STAMP DUTY
Hb BEEN PALD. oF 4m
pmmes | mEim,
3186 O, Hail ‘

LIST OF SPROIFIOATIONS PUBLISHED

For the Wosk onding Seplamber 33, 1045,

Nors.—Bpesifioations will bt forwarded from
Gro S Patent Oflcn (pablishing o L e the

G) oure.
oeipt of the amount of pﬂn
lo.pnw be temisted "'533 m‘nyahh
$he Post Ofics, High ooca, t0 Mr. ‘oodoroRt,
Grest Beal Patoas Ofios, 35, Mingr,

LATEST PRICES OF MATERIALS USED IN

OONSTRUCTION.

§8. pet oad. drawbast 10
m.d’::t:rll‘“{u xmnud. “-llu:um
o0 Roun N Bsaliow 88 4 R
Quebes 'w 1 :u ]

- aa
D.n'?'dce‘:k - - [T R
Memslfrs < )

R weits

redpte .

“ll-dlw%‘ ":‘g :‘0
ch..nn.w‘ 1333 .
S i e #ids
t:&&“}' ”'3 i §t§§'§

di B0 []
OCasiadi, 1ot N

At B R EH

MreraLs,

: o £etyu
JERICUTT DU MR N NS
Hlsects, lo o : - § 10‘300 1.0150
muu--.'.“' N3] 1';3“
Rappeewed g 188 10T

TENL~ X
e R TERTY.

Corran

8heatbl “m"‘&?‘33§ 'EY

mmr"“hm' & wue § 4
R £ Bl gl
x&Mou& pclb, 8 0T s 1t

TN 3=
"ﬂ““& Pl 2B R R
e - -
SMraise e o o o o't ..‘llﬁ zﬂl“
Pig, nglicd ' ot 10 'YEE

’ hoot” . cTdo Wi e IR R

b TR ER i
wm e o o« do BB o e0 b
mtegote - - AT e 201 dant

Zime
bl W S S X

FRENCH & SMITH, Swora Brokers

4, B

Brabaat-court, Phi B.C;
ot .Pa-'lm. ) and



OcroBer 6, 1865, THE MECHANICS® MAGAZINE, o 207
per hour. The top roller of the churka is|is principally owing to its ability to get
THR now commonly made of iron or steel fin.|through a large amount of work, although
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LONDON: FRIDAY, OCTOBER 6, 1868.

COTTON GINNING.

every one of the numerous processes which

cotton undergoes in its conversion from
the raw material to the manufactured article
the greatest care is required, and the most
delicate manipulation “demanded, in order
that the fibre may not be damaged. It is
liable to deterioration from causes whioh pre-
sent themselves at every stage. Thus at the
outset the operation of picking appears a very
innooent ir, and withal so simple as to
render injury here practically impossible.
Yet it is really the case thatif the pod or
husk is not left on the plant but is picked off
with the cotton, it soon becomes very brittle
and breaks up, and the fragments mixing
with the fibrv do it much injury, as it is
difficult to separate the two again. The first
mechanical operation to which the cotton is
subjected after it has been picked is that of
¢ ginning,” which consists in removing the
cotton fibre from the seed. The chief point
in this operation is to prevent damage to the
fibre and to bring it out as long as possible,
therel:r enhancing its commercial value.
Doubtless of old the process was to take the
fibre off the seed by the thumb and finger,
and, if properly done, by no better means can
it be effeoted. But the process is and of
course has long been far too slow and tedious,
one pound being the average day’s work of a
man. 8o machinery interposes and keeps
supply on a par with demand. From the
ancient finger-and-thumb process to the pre-
sent finished mechanioal appliances is a long
stride ; the intermediate space, however, is
filled up by gradations of improvements. In
the dawn of mechanical application the cotton
gin oonsisted of nothing more than a simple
stiok of hard wood carefully rounded, and a
flat stone. The fibre was rolled on the stone,
the seeds being driven out before the roller,
the diameter of which was too small for it to
mount on to the seeds. In course of time this
rude contrivarce wassuperseded by a machine,
which—although one of the simplest kind—
from its construction, was really entitled to
be so called. This was the Indian churka or
roller gin, which has been in use for something
like two thousand years. It consists of two
rollers each of so small a diameter that a seed
will not enter between them, the angle formed
by their surfaces where the seeds touch them
being considerably greater than the angle of
friction. The fibre is laid hold of at the point
of eontact, and, as the rollers revolve, is
drawn through between them, being pulled
off the seed. The Hindoo bow is another
instrument for clearing the seeds from the
ootton. This instrament is made of bamboo,
and is fastened by strings to a wall about five
feet from the ground. A second bow of larger
size, and strung with thick catgut, is attached
by a ocord to the centre of the first, below
which it is hung about three feet, The ope-
rator, sitting down, lays hold of the bow with
his left hand, and with an ebony club strikes
the string of the bow so as to cause the foul
cotton spread on the floor around him to be
toased violently into the air, and thus deprived
of its impurities. ~The coarser, stronger
stapled ootton of Upland (Georgia, America)
was originally cleansed by the vibrating stroke
of the bowstring. The cord being raised by
the hand, and suddenly made to recoil upon
the seed cotton, separated the seeds and opened
up the wool.

The Indian churka is still used by the
natives in India, and it is stated that by means
of the common implement they gin upwards
of 75 per cent. of the cotton produced in India.
It takes, however, about twenty persons to pro-
duoe 1 owt. of clean cotton per day, or about
9}1b, per hour, not quite a pound each

diameter, and is sometimes finely . fluted, the
bottom roller being of hard wood and from
2in, to 3in, in diameter. Like as in every
other department of manufacture, so in cotton
ginning invention has been actively at work,
creating and bringing forth abundantly
machines of varied construction. The numerical
strength of the designs for separating cotton
fibre from the seed is something very great.
Not so, however, that of those practically
carried out, and now chiefly used, which con-
sist of threé varieties—the old Indian churka,
the M‘Carthy gin, and the saw gin. The
M‘Carthy gins are a widespread race, but
the family likeness is tolerably well preserved
throughout, This gin consists of a roller
covered with seahorse hide, which is a very
expensive material, costing something like 255.
per square foot. Against the roller a steel
dootor blade is kept continually pressed by
springs, the seeds being knocked off by a vibrat-
ing beater. By means of the adhesiveness of
the leather the fibres are seized and drawn
under the steel plate until the seeds come in
contact with its edge. The vibrating bar or
knife then ascends, and passing the edge of
the plate pushes off.the seed and sets free the
fibre, which travels with the roller and is
delivered over a rod in front,  Messrs.
%’llaét m]lad Riohar%so:’sf‘l?-inch hnndfgeder

‘Carthy gin, single knife, for power, produces
about 30.{151:{ clean cotton perpﬁour, pSmyrna
or Indian, or 40lb, per hour of Egyptian or
American. A 12-inch gin double knife and
worked by hand, as improved by the same firm,
will produce 81b. of the former and 12lb. of
the latter cotton per hour. The saw gin was
invented about 1790 by Mr. Eli Whitney, of
the State of Georgia, at a time when the ory
of the cotton producers was great for a method
of cleaning cotton which would enable them to

keep pace with the demand of the times. Thisgin | i

oonsists of a number of ciroular saws mounted
about an inch apart on & revolving oylinder.
The teeth of the saws are very pointed so as to
claw hold of the fibre in their passage through
narrow slits in the table. Another oylinder
faced with brushes works in an opposite direo-
tion and olears the cotton from the teeth of
the saws, The work doneby one man with a
Whitney eighty-saw machine driven by a
two-horse engineisstated to be 5,0001b. of seed
cotton per day of fourteen hours. This would
be about 1,2501b. of clean cotton per day, or
about 901b. per hour.

The foregoing gins, however, are open to
several objections. In the best machines of
the churka class, the yield per day is ver
small, and as the rollers cannot be fed wit
perfect regularity they take hold of the cotton
wherever it happens to lay thickest. In con-
sequenoce of this imperfeot holding, and owing
also to the distance from the seed at which the
fibre is held, considerable breakage occurs.
By this means the average length of the staple
isshortened. A further drawback, too, arises
from the circumstanoe that soft or unripe and
imperfect seeds are frequently carried through
with the fibre. In the M‘Carthy gin the
fibre is only drawn in under the dootor-blade
by the superior friction of the leather roller
over the friction of the blade, consequently the
fibre is but imperfectly taken hold of and the
beater drags out some of the fibre in beating
off the seeds ; hence the cotton is delivered in
a broken and injured condition, the natural
consequence of the severe rubbing it has under-
gone between the blade and the roller. 'The

bre by being shortened of course loses some-
what of its value in the market. The saw gin
has a fault at the outset ; it leaves a portion of
the cotton on the seed, and, beyond this, it
likewise breaks the fibre which it does take
off to a very considerable extent. This is the
case even with cotton of such a tough nature
as New Orleans, whilst it is altogether un-
suited for ginning tender or long fibre cotton on
account of the quantity it destroys. Notwith-
standing this, the saw gin is extensively used
in Amerioa for short stapled tough fibre. This

that work is done in a ve? inferior manner,
It was set to work on some Indian and Japanese
cotton, but, as it chopped up the fibre in a most
meroiless manner, the attempt so far may be
oconsidered a failure. It may be, however, that
cotton grown and ripened at a high tempera«
ture acquires brittleness of fibre, the more so
if the soil has not been kept well moistened.
Although a great number of inventions have
appeared in the States which were meant to
improve upon or to sugersede the original
Wﬁitney gin, it is a faot that the cotton gins
in general use there are facsimiles of it.

ithin the last four years the cultivation
and growth of cotton has increased in man
parts of the world other than that to whio
we used to look for our main supplies. Henoce
arose an inoreased demand for gins at home,
which drew attention to their unsatisfactory
condition, and led to various improvements,
Amongst others Mr. E. A. Cowper took the
matter in hand, and resolved on eradicating
the imperfections which he found present in
the best gins, He has sucoeeded in carrying
out bis views, and his name is a guarantee
of the highly scientifio character of the appa-
ratus, although its principle is based upon the
very oldest and simplest notion—that of the
aotion of the finger and thumb, But the
machine in its present improved condition
was not an immediate or direct creation; it
has been developed through various stages to
the perfeot form in which it now appears. The
Exhibition of 1862 gave birth to the notion
of improvement, for there Mr. Cowper ob-
uervetr its necessity, and the idea he worked
upon was that of pushing out the seeds cay
manual labour, as this method oaused little
or no damage to the staple. Aocting upon this
train of thought his first machine was nothing
more nor less than two series of fingers work-
ing in between each other, and alternately
hoidi down the cotton and Puahing out the
soed. . Various modifications of this form have
at last resulted in a machine the principle of
which is the taking hold of a portion of fibre
between the ﬁn%?:! and thumb and pushin,
the seed away first a short distance wit
another finger, and then taking hold of more
fibre and repeating the movement until the
clean seed is ejected. The result of these
operations is that the whole of the fibre is
detached without injury, and from a given
sample the length of the staple obtained ex-
oeedg that of other good gins by from one-
eighth to three-sixteenths of an inch, There
are no rubbing parts in the machine, so that
the cotton is delivered in nearly the same con-
dition as it left the plant; seeds of course
excepted. This is called the lock-jaw gin,
and an illustration showing a section of the
worki will be found on another page.
One of the jaws is formed by the nippin
blade, whilst a metal roller, a beater, an
strips of ordinary leather constitute the other
jaw acting with the nipping blade. Bteel
plates having finely poin surfaces are
fixed to the roller between the strips of
leather ; motion is imparted to the beater
from a shaft with cranks and rods, whilst the
nipping blade is moved by eccentrics and
rog . The nipping-blade is made to travel
in a path describing an elliptical curve by
links, aud a thin-edged bar up the s
between the back of the beater and the roller.
A doffer to remove the cotton from the pointed
steel surfaces, and a delivery spout for the
seeded cotton, complete the arrangements of

th%&in.

hen in operation the nipping-blade and
the roller travel at the same surface speed,
and in the same direction when the former is
approaching the latter to nip or lock the fibre
between itself and the leather on the roller.
The action of the beater is so timed that at the
precise moment that the fibre is secured, tho
seeds are pushed away a short distance. The
fibre is thus separated olose up to the seed,
and at this moment the nipping-blade moves
a short distance from the roller, returning to



208

THE MECHANICS' MAGAZINE.

OcToBER 6, 1865,

its normal position. The roller carries the
cotton fibre onward, and fresh fibres of the
feed supply are combed in by the steel-pointed
lates. EI‘{e distance to which the nipping-
lade has been removed is insufficient to let
the seeds pass in, although a large tuft of
cotton enters in readiness for the next action
between the niﬁp' -blade and the next strip
of leather on the roller. It will thus be seen
that, although the action is only intermittent,
and the jaws are locked upon every mouthful,
it yet does a very large amount of work per
hour. Tt is as greedy a feeder as the saw gin,
but then its arrangement is such that the
destructive action of the saw gin is entirely
absent. In the M‘Carthy fm e expense of
maintenance is very considerable, as the sea-
horse hide requires frequent renewal. This
item frequently amounts in a year to as much
as the cost of a new gin, whilst in the lock-
jaw gin the leather is of the most ordinary
ind, and requires renewing far less frequently
than the wﬁrua hide in the M‘Carthy. The
steel plates, too, will probably last for five or
six years without being sharpened, and the
nipping-blade not being subject to friotion,
but sim81y to pressure, will doubtless last as
long. Owing to the absence of friction the
measure of the force required to work the
lock-jaw gin nearly corresponds with that
necessary to separate the fibre close up
to the seed. Every variety of cotton has
been tried in the lock-jaw gin, and with
each desoription it behaves equally well ; from
its construction it is only reasonable to expect
auch results. A small hand gin which we
inspeoted at work turned out about 13lb, of
short stapled Indian Dharwar and twice
that quantity of Egyptian per hour, the
d being only fifty revolutions per minute.
his yield is from one to two ;i)ounds per inch
of width per hour, and as will be seen doubles
and trebles the work of an ordinary M‘Carthy
gin. Beyond this there is the increased value
of the cotton, which is worth as much as a
penny per pound more than that produced by
other machines, owing to its escaping injury
by breakage, rubbing, or felting. The damage
done by the ordinary saw gin has long been
recognised, but it is still continued in use for
the tougher and stouter fibred New Orleans.
The simple reason of this is that it does a
greater amount of work than any other ordi-
nary gin, But the damaging results of bad
ginning are fmdually forcing themselves upon
the minds of the cotton fraternity, and must
in time lead to the general adoption of more
perfect machines.

RIFLED GUN COMPETITION.

URING the recent competitive trial of the
7-inch 149 cwt. guns, to which we re-
erred at some length last week, several minor
though not unimportant facts were elicited.
Thus, in the powder chamber of each gun a
uliar defeot was developed. This was no
oss than the euﬁnﬁl away of the centre of the
end of the powder chamber. Now as the form
originally given to these chambers was conical
it may be that this circumstance has led to the
defect, or it may be attributable to the soft-
ness of the core of the steel lining. But what-
ever the cause, the effect was common to all
three systems of rifling, and was more plainly
developed in Commander Scott’s gun., This,
however, can scarcely be attributable to any
peculiarity in the Bcott system of rifling. The
inference is that the ciroumstance is purel
referable to the varying qualities of the steel.
At the conclusion of the trials the defect in the
Lancaster gun measured *35in. in depth, that
in the French gun 1-5in. whilst that in the
Scott gun measured as much as 2-8in.

In a further trial of the accuracy of the
‘Woolwich, formerly the French, gun twent
rounds were fired with common shells, whic|
had been fired before and re-studded. The
experiment was made with the view of deter-
mining, if possible, whether the smaller stud
contributes to accuracy by assisting to rotate
the shot or only by preventing its oscillation in

the bore. In the French plan the smaller
stud is situated behind, but in Major Palli-
ser’s plan, as tried in the Woolwich gun, it is
plaoes in front. To ascertain the point the
smaller stud which was in front, and, as in-
tended by Major Palliser, ought to give rota-
tion near the muzzle, was considerably reduced
in size. With this reduction it was expected
that it would not touch the driving edge.
This, however, proved a fallacy, for on exam-
ining the shot after their recovery, it was
clear that this expectation was not realised,
as the smaller studs were all worn and had
evidently taken the rifling. 8o far, then, the
experiment did not answer, although the
practice made was of some importance 1n sup-
port of the Committee’s recommendation of
the French, or rather the Woolwich gun. The
twenty rounds were fired with 20lb. charges,
1001b. shells filled with sand and plugsred,
the elevation, corrected, being 5° 7. he
mean recoil was 3-0ft. ; mean time of flight,
7-36 sec. ; mean range, 2,700 yards; mean dif-
ference of range, 13'8 yards; mean observed
deflection, 113 yards ; and mean reduced de-
flection, 21 yards, The uniformity of this
practice is remarkable, and has rarely been
exceeded. In a subsequent trial of the Wool-
wich gun, to determine whether a reduction of
the front studs to such a degree as should
prevent them giving rotation to the shells
would interfere with the shooting, the reduc-
tion was effectual. On this occasion upon ex-
amining the recovered shells it was found that
the front studs showed no symptoms of having
touched the driving side of the groove. The
practice was very nearly as in the previous
trial, and tends to the opinion that the use of
the studs is to steady the shot in the bore and
not to rotate them. )

In the naval servioe salt water cannot at all
times be kept from the projectiles, hence a
question arose having reference to the relative
serviceability of the projectiles of the different
systems. The question was, whether the studs
on projectiles would become loosened by the
action of salt water. With a view to solve the
problem, thres recovered shot were submitted
to the following severe trial, The lacquer was
first removed from the lower portion of the
projectiles, and they were then alternately im-
mersed in salt water and e?osed to the
air for three days at a time. This treatment
was continued for a period of two months,
after which they were exposed to the air for
another month. At the conclusion of this
searching test no indication whatever was to
be found of any of the studs having become
at all loosened. Thisresult at any rate proves
the serviceability of studded shot for sea
service, and also that they are exempt from
any special liability to deterioration by being
kept in store. From this, too, it may be in-
ferred that shot of uniform exterior possess
no advantages over the studded shot in the
foregoing respect.

THE FORCE GIVING ROTATION IN
RIFLED GUNS.

LTHOUGH it is now more than ten years
since the general adaptation of the prin-

ciplo of rifling to cannon was first seriously
conceived and attempted, it is only just at the
present time that certainty as to the best
method of utilising the idea seems to be resolv-
ing out of doubt and obscurity. An immense
number of comprehensive experiments on vari-
ous systems have been tried, nearly every
possible form and contrivance of gun and pro-
Jectile has been tested, and a large amount of
data for the formation of theory and for the
ascertaining of the laws which rule in the
matter has been accumulated. Accurate solu-
tion of the problem was so important that the
utmost stringency of test was considered neces-
sary, and theoretical knowledge was so insuf-
ficient and so liable to absolute and serious
mistake that it seemed safer to try almost all
conceivable methods and to investigate all pos-

sible ideas than to trust to the dicta of mathe- | Pr.

matics for their adoption or rejection, There

are two principal features in rifling—the gec-
tional form of the bore, and the nature of the
spiral. Nearly every possible form and varia.
tion from the circle seems to have been tried
for the sectional form of bore; every shape
conceivable seems to have been tested withou
much regard for any indication of theory, The
form of the spiral has also been variously ex-
perimented on, both with regard to the nature'
of the curve, and to the amount of its pitch,
On the sectional form depends immediately the
method in which rotation is given to the shot,
as to the details of direction of preesure, fri.
tion, &c. ; while on the nature of the spiral
depends the amount or velocity of rotation
given. In rifled guns, rotation is generally
given to the shot during its passage down the
bore by pressure of parts of it against the spiral
grooves cut in the length of the bore. But
perhaps the simplest way to consider the ques-
tion is to divide it, and to examine separately
the peculiarities contingent to different forms
of section, and to different natures of spiral,
It is quite allowable and accurate, in the caseof
rotation of a body round its centre of gravity,
to considerseparately themotion of the centreof
gravity andthemotion of rotation round it, and
the forces effecting these two separate motions
may also be resolved into two independent sets,
‘We may leave out of the question the motion
of advance of the shot down the bore, and,
considering the shot as if ita centre of gravity
were at rest, examine merely the forces which
give it rotation and which are consequenton
its pressure against the groove cut in the gun,
If, for instance, the spiral took one complete
turn in the length of the gun, the shot would
be given one turn during the short period of
time occupied by its passage down the bore on
the explosion of the powder charge, and, leav-
ing out of consideration the motion of advance
of the shot, we assume that'this revolution is
caused in the same period of time by pressure
of the grooves, which we may assume to be in
motion in the direction of rotation, and any
one of which will in the short period of time
referred to have made one complete revolution
carrying with it the shot. The force causing
rotation is really not contained in a plane of
transverse section of the shot and bore, but
makes an angle withit. In fig. 1, C D, repre-
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senting a rib on a cylindrical shot, the pressure
from the groove A B baing at right angles to
the plane C D (according to the general law
which affirms that the reaction of pressure on
a plane surface is perpendicular to it), makes
an angle with a plane of section e f drawn
through the shot perpendicular to m n, its
axis or that of the bore. A B may, however,
be resolved into two forces, one G H acting in
the plane of section e f, the other K L at right
angles to G H and parallel to m n the axis of
the shot, and these two forces being at right
angles to one another may be considered in-
dependently. The force G H may then be
taken as the force tending to produce rotation,
while that represented by H L only tendsto
impede the motion of advance of the shot.

e assume, then, the centre of gravity of the
shot at rest and coincident with the axis ofthe
bore, and the grooves in motion in a plane of
section transverse to the bore. In any form of
bore, and with any description of shot as to the
metal composing it, the forces tending to
cause rotation are—pressure of the groove on
the bearing of the shot in aline not passing
through its centre, and sometimes friction
consequent on the pressure from the groove.
essure of the circumference of the shot
against any other portion of the bore but that
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of the grooves or spiral will tend to impede
rotation by the friction consequent on it. For
it is apparent that the grooves are the only
rtion of the bore which can fairly be assumed

to rotate, as they are the only portions which
change their position relative to the initial
position of the shot during its passage down
the bore. The ves, in fact, move round
with the shot, while the rest of the bore can
only be considered as at rest. If there were
no grooves, and a shot pressing against the bore
were forced by some means to rotate during
gnge down it, it isevidentthatthere would
friction from this cause resisting the motion

of rotation.  Although such friction does not
directly impede the motion of advance, it does
g0 indirectly by increasing the amount of
pressure necessary to give rotation, and thus
imcreasing the frictional resistance to motion of
advance consequent on it. This is no doubt
an important consideration in the case of lead-
covered shot, which are either compressed into
intimate contact with the bore, as, forinstance,
in the Armstrong gun, or when the soft metal
is “set up "’or expanded against the sides of the
bore by force due to its own inertia. Insmall
arm rifles there would for this cause be an
advantage where the bore is all groove, as with
the Lancaster or Whitworth rifles ; in the bores
of these there is no surface which does not
constitute part of the spiral, and there is there-
fore no resistance to rotation from such a caunse.
1If D B O be a portion of the bore of a gun
shown in a plane of transverse section, then
inany form of grooving or section D B C,
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the forces acting on the shot at B, the point of
its contact with the groove bearing, will be

B P perpendicular to the curve A B C at the

point of contact, and B Q tangential to the
curve at the same point. B P represents the
direction of the pressure, B Q that of the fric-
tion ; and these are the two forces which tend
to cause the rotation, on the supposition that
the grooves are moving round and forcing the
shot with them. It will be seen that where
the line of the groove at the point of contact
ta radial, friction if from any cause it existed
owing to motion of the shot bearing up or down
the groove, would only act radially and
through the centre of the projectile, and
would in consequence have no effect in causing
rotation.

Since, when a body rotates about an axis,
every point in it describes a circle round that
axis, the force effectively applied at the cir-
cumference of the shot to cause rotation will
be in the direction of the circle in which the
point of application of the force has to move,
that is, in a direction continually tangential to
tke circle of its motion. Any force exerted in
the direction of a radius to the circle acts
directly on the centre of gravity, and has
therefore no effect in causing rotation. In
whateverdirection, with reference tothe tangent
of the circle of motion, the force be impressed,
it may be resolved into two forces at right
angles to and consequently independent of one
another, one acting tangentially and therefore
effectively to cause rotation, the other acting
radially, and being therefore without such
effect.

Infig. 3, if A F represent the direction in
which force is impressed perpendicular to the
plane of bearing at the point of contact, and
it represent likewise the amount of that force,
then the parallelogram D A E F being com-

pleted, where D A is tangential to the circle
of which the centre of the shot is the centre,
and A E is radial to it; the impressed
force is resolved into its tangential and radial

Fic.4
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components; and D A : A F represents the
ratio of the force tangentially effective to that
applied; and D A=A F sin. E A F, or
R =P sin. 6, where R represents tangential
force, P the force applied, and 6 the angle in-
cluded between its direction and the radius.
The useful pressure varies, then, with the sine
of the angle between the line of pressure and
the radius.

Friction acts in a direction tangential to the
line or curve of the groove at the point of con-
tact, and consequently perpendicular to the
line of pressure ; and as friction is a constant
fraction of the amount of pressure on which
it is consequent, it is & function ¢P of the
pressure P when e is the fraction or coeffi-
gioent of friction for the materials of shot and

re.

If H A, fig. 4, be tangential to the curve of
grooveat point of contact A, and A D tangential
to the circle of which the centre of the shot is
the centre, and A E be radial, then complet-
ing the parsllelogram DAKH, DA:AH
represents the ratio of amount of friction
resolved tangentially to that actually in exist-
ence, The angle H A D=FAE=0; there-
fore, DA=A H cos. 6, and as ¢ P represents
the whole friction, therefore D A, or the force
of friction resolved tangentially, is equal to
e P cos. 9. Therefore, if F be the total force
acting on the shot bearing tangentially to the
circle of motion at the point of contact,

F=Psin, 06+e¢ P cos. 6; and

F
P= i 9¥ecos. 0
expresses the ratio of force applied to that
effective. It may be seen from this formula,
that as the pressure P is given a more radial
direction, and the angle 6 approaches to 0,
the increased amountof friction usefullydirected
diminishes to some extent the necessity for
tangential force. As 0 approaches O the for-
mula tends to the value F=¢ P, for sin. @ be-
comes 0, and cos. § becomes 1; so that the
greatest strain which can be engendered in

the effort to give rotation will be P= g, as

the exertion of that amount of pressure will
cause sufficient friction to turn the shot. If
we take the coefficient of friction for iron at
e=1-6th, P=6 F, so that the greatest
amount of groove pressure that can Qe re-
quired to cause rotation with any shape of
section is not more than six times the force
which will produce that effect if applied in the
most effective manner at right angles to a
radius. This explains the way in which rota~
tion is enforced in guns when the normal
pressure from the grooves i nearly radial in
direction, as, for instance, in the Lancaster
gun. P will have a variable value depending
on the rate of increase of the velocity of the
motion of advance, with which that of rota-
tion is inseparably connected, and modified by
casualties, such as bounds of the shot in the
bore, &. Doubt exists as to the value of e
the coefficient of friction, at very high pres-
sures, and it is asserted that it may be some-
times greatly increased. This will affect the
matter in two ways, for though it will in-
crease the amount of resistance to the motion
of advance of the shot owing to the friction
resulting from groove pressure, yet if the
groove bearing give a normal pressure not

nearly tangential, there will be more friction’

useful for rotation, when the coefficient ¢ is

large. If, for instance, e= i, P=E =2Fis
e

the greatest force which can occur in develop-

ment of the necessary tangential force F'.
Fig. b represents the section of a Lancaster
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gun, A being the point of contact of shot
and bore. A D represents the effective tan-
gential pressure, while A B represents the
whole force applied, and A C is the compo-
nent resolved radially and ineffective ; or AB
isP,ADisR, and the angle BAC is .

F
By the formula, P=sin.9 ecos o,

0=7° about, and P=3-5 F nearly. The im-
portant part taken by friction in this case is
very marked, for the tangential force due to
pressure only is not more than 1-12th of the
force applied at the bearing. In the Whit-
worth gun the angle BAC=0=230° when
the point of contact is taken as at an angle of
the polygon, and here P—=1-5 F about. One
of the chief features of the Whitworth gun is
the ¢‘ mechanical fit,” as it was termed, of the
shot ; the inventor having endeavoured almost
altogether to avoid windage, and to bring in
contact & considerable portion of the side A H
of the bore and of the shot. In the recent
guns of this kind, the cornersof the polygon
have been more cut off as at H, and a portion

Here

of theside, as A @, isslightly inclined, 8o as to
render it more prominent, and to bring a large
bearing of the shot into contact with it, as
shown at K. The point which may be taken
as the central locus of the pressure which
gives rotation is between A and @, and if 6 be
taken as about 15°, P=2:3 F. It has been
asserted that the ¢‘mechanical fit” may pre-
vent rotation by causing force to be exerted
on the reverse side of the grooving. Even,
however, if there were contact, the amount of
the force would be so slight as to be insignifi-
cant, while, too, it would be balanced by pres-
sure from a gimilar cause acting on the other
side of the groove.

The French and Scott systems of rifling are
somewhat similar, but the French has only
three grooves, while the Scott has five or more.
The Scott groove, too, has its bearing less
radial than the French, and the groove is
rather shallower on the loading than on the
driving side. In the Scott gun taking 0 as
50°, P=1'14 F, about. In the French gun P
may be taken as very nearly equal to1. In
the ¢‘shunt” gun grooves of various shapes
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have been tried, in recent ones the angle 0 is
about 40°; and therefore P=1-3 F, about.
The coefficient of friction has been assumed
above as e = 1-6th, but where soft metal is
used on the shot bearing it may be increased.
Wl;len, oo, t.hci)re is‘?ompresaion, a8 in :ll:e
¢¢ ghunt n, by a ¢ nipping” groove, the
friction magube increased. As hasbeen alread
stated, in shot coated with soft metal, whic
is expanded or compressed against the sides
of the bore, pressure against portions of the
bore not forming part of the spiral will gene-
rate friction impeding rotation. It has been
stated, that in the Armstrong gun the friction
of the shot, owing to its compression, was
about two tons per inch of the shot’s circum-
ference. If the lands were considered equal
in surface to the grooves, this would give half
such a force, or one ton per inch of the shot’s
circumference as a force resisting rotation. It
would, however, be balanced by the frictional
pressure in the grooves tending to cause rota-
tion, while the rotation would actually be
effected by the nearly tangential pressure from
the driving sides of the grooves.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

M, Gerstenhifer's Furnace for Preventing
Loss of Sulphur in Smelting Copper Ores—
New Researches respecting the Properties of
Aluminates of Lime— Aluminates as Mate-
rials for Crucibles and other Vessels— Use
of Perozide of Ironjin Fleitmann's Process
o obtaining Ozygen—Actual Ezxistence of

8 sed Metal Ilmenium— Production

in Enamel of es of Photographs—
Economy of the Method of Concentrating
Syrups by Cold,

NE of the principal copper-smelters of
Swansea is making arrangements to test

on the great scale the practicability of one of
the many plans which have been suggested for
saving the sulphur which enters so largely into
the constitution of ordinary copper ores, and
which the copper-smelters have hitherto
allowed to escape into the atmosphere, in the
form of sulphurous and sulphuric acids, to the
utter destruction of all vegetation in the neigh-
bourhood of their works, and the utter loss of
the value of the sulphuritself,—that value, in
the case of the sulphur which is driven off from
the furnaces of Swansea alone, amounting to
not less than a quarter of a million sterling
per annum, There can be no doubt that our
copper-smelters ought, as Dr. Peroy says, to
be ¢ the great sulphuric acid manufacturers of
the country,” and one of them, Mr. Vivian,
seems at last to have determined to add to his
business as a copper-smelter that of a manu-
facturer of that acid the quantity of which
consumed in any country has been said to be
the best test of its de of civilisation. Mr.
Vivian proposes to effect this object by means
of a special construction of farnace which has
been invented by a German, M. Gerstenhéfer,
and the English patent for which he has pur-
chased. This furnace, we are told, ‘¢ consists
of a rectangular chamber, filled with rows of
bars, having one of their faces parallel with
the top of the furnace, and so arranged that
no two bars in succeeding rows shall be directly
over one another. The ore is introduced from
above, in a finely divided state, and the supply
is regulated by rotating feed-rollers fixed in
the roof of the furnace. These feed-rollers are
placed over the first row of bars, and as the
ore falls through it piles up on them, until it
at last flows over and falls then on the row of
bars below, and the supply, being thus k:gt
evenly flowing from above, gradually fills the
whole furnace. Between the feed-rolls and
the bars are channels in the side of the furnace,
by which the uets of the calcination may
escape; and besides these, there are other
apertures which may be opened as necessity
requires for cleaning the bars, as also other
minor arrangements which do not interest in
this explanation. Below the tiers of bars—and
here it may bo mentioned that the higher the
furnade the more perfect will be the calcina«

tion—there is an open space into which, at the
commencement of the calcination, a grate with
some ignited fuel—say, wood or charcoal—is
introduced, and this fire is well fed with fuel,
until the charge is thoroughly ignited, when
the grate is withdrawn, and the charge burns
by means of the ignition of the sulphur
evolved. This combustion is kept up by a
current of air forced from beneath up tﬁrough
the furnace, and the products of combustion
are thus carried over, through the set of
channels in the top of the furnace, away into
the sulphuric acid chambers. The channels
by which the gases are here conduocted are so
arranged as to heat the current of cold air
forced into the bottom of the furnace. The
calcined ore having passed through the
furnace, falls into a space below, from which
it can be drawn off into waggons, and so trans-
ferred to the next operation.” M. Gerstenhéfer
sets forth as follows the advantages which he
believes to be gained by the use -of his fur-
nace :—** First, the ores are operated upon in
a very divided state, so as to expose a large
surface to the action of the air, and this sur-
face is always being renewed ; second, the air
which must be admitted is forced to come per-
fectly into eontact with the ores; third, the
ores are brought into the furnace by mechani-
cal means, continuously in such quantities as
may be required, so as to maintain a continual
roasting process; fourth, the airor draught is
also brought into the furnace by mechanical
means, in order to be able to regulate the
draught, according to the quantities of ore, and
also to prevent the influence of storms, which
are sometimes very troublesome in working
withgrate furnaces; fifth, the heat produced by
the ores is not led away uselessly by the gases,
but is employed to heat the new ores and the
air.,” Some smelters seom to be of opinion
that, even sniposing M. Gerstenhofer’s fur-
nace to work otherwise successfully, the
oost, which its use involves, of grinding the
ores fine, together with that of the blast re-
quired, and of the necessary attention tothe ma-
chinery employed to regulate the supply of ore,
will ex the value of the product obtained
in the sulphuric acid chambers into which the
sulphurous vapours generated in the furnace
are to be led. Thanks, however, to Mr.
Vivian’s enterprise, we shall soon know from
experience how far this anticipation is well-
founded. We incline to think that there is
very little foundation for it indeed.

M. Fremy has been investigating the
causes of the hydraulicity of hydraulic
cements, and in the course of his researches
with respect to this matter, an account of
which has just been published, he had occasion
to study the properties of the aluminates of
lime somewhat more closely than they had
been studied previously. e results of his
observation of these compounds are of con-
siderable interest to metallurgists, He finds
that aluminates of lime containing a consider-
able proportion of base eagerly absorb, and
strongly retain, both sulphur and phosphorus,
and so that the presence of such aluminates
in the slags of iron furnaces will probably be
beneficial to the quality of the iron operated
upon, This is a suggestion which well deserves
to be put to the test of careful experiment on
the great scale. Caleareous aluminates of the
class mentioned crystallise, have a saccha-
roidal fracture and strongly alkaline reaction,
and combine with water with disengagement
of heat. Aluminates containing smaller pro-

rtions of lime M. Fremy ﬁngs to be more

usible even than similarly constitated sili-
cates of the same base. Thus, he says, ‘I
obtained perfectly fused aluminates of lime
by heating in the blow-pipe furnace mixtures
of eighty of lime and twenty of alumina, and
of ninety of lime and ten of alumina. Even
a mixture of ninety-three of lime and seven
of alumina fritted, and almost fused.” Both
the alumina and the lime whioh he used in his
experiments were almost chemically pure, the
former being obtained by calcination of am-
monia-alum, and the latter by calcination of
Iceland spar. Ho concludes that alumina is

almost as effective a flux for lime as silica is.
If this is really the case the fact is one of great
importance to metallurgists.
eville, we believe, is the only chemist who

had previously devoted much attention to the
aluminates of lime. He found that exoeed-
ingly refractory crucibles could be made of
them. His method of proouring the particular
aluminate which he considers to be most ser-
viceable for this purpose consists in exposi
to the highest temperature of a N
furnace an intimate mixture of parts of
alumina and pounded marble. eirodmtil
scoriaceous and translucent,and resembles dried
flour paste. Deville takes equal parts of this
Eroduot, of alumina which has been hardened

y exposure to an intense heat, and of alu-
mina which is capable of forming a &hstu
mixture with water, as is the case with that
prepared from ammoniacal alum at the lowest
temperature whioh will drive off the ammonia
and sulphuric acid therefrom, and of this
mixture makes crucibles which do not soften
below the temperature of melted platinum.
‘ For very high temperatures,” n::z. Dr.
Percy, ¢¢less aluminate should be ; but
it is desirable that the mixture should con-
tain from five to ten per cent. of lime.”
Deville states that crucibles made of this
mixture, ¢ when once baked, will stand every
test. They resist sudden and great changes
of temperature, and almost every kind of
matter, even sodium, which may be heated in
them.” Aluminates of lime prepared by M.
Fremy’s method would ocertainly seem 1o be
more fusible than the aluminate of which
Deville speaks thus, but it is conceivable that
they should be as little liable as Deville's
comﬁound to be acted on by other substances.
In that case, their greater fusibility would be
an advantage, since it woald render it all the
more easy to construct large vessels of them,—
and a material of which large vessels could
be made, which would bear a tolerably high
temperature without being acted upon by
either the air, the fuel, or the substances
heated in them, would be invaluable in soms
of the arts, ,

A few months ago, as the readers of these
¢¢ Notes’’ are aware, Fleitmann announced that
oxygen gas could be obtained very cheagz by
the action of a minute portion of peroxide of
cobalt upon a solution of commercial chloride
of lime, or bleaching powder. Mr. R. W,
Artleet has been experimenting upon this pro-
cess, and it oconrred to him to try what action
upon chloride of lime solution would be exerted
by other peroxides than that of cobalt. He
found peroxide of iron to have precisely the
same effect as peroxide of cobalt, and, like the
latter, to lose none of its efficiency by nse.
When peroxide of iron is used, however, &
slightly higher temperature is required for an
equally rapid disengagement of gas than suf-
fices when cobaltic oxide is employed. Oxide
of copperis equall; efficient, ‘¢ and if the oxide
be uot at hand,” says Mr. Artleet, ‘“a few
drops of nitrate of copper may be added to the
chloride of lime solution, and the gas will be
given off abundantly immediately on the ap-

lication of heat.” Peroxide of m

oes not answer so well, part of the oxygen
abstracted from the chloride of lime by its
action going to form permanganic acid, i
of being set free.

In the year 1845, R. Hermann announced
that he had found in the mineral columbite,
associated with niobium and tantalum, a metal
which had not till then been recognised, and
vlaxioh hg llxlame% ilmenium. lomstrand,

se, and other chemists, experimenting upon
the same mineral, failed to find 'i;lnnsxt an
metal except tantalum acd niobium, an
hence the existence of the metal which Her-
mann imagined that he had discovered bas
since been generally doubted by chemists,
who have su(fposed that what Hermann took
to be an oxide of a new metal was simply im-
pure niobic acid. Hermann, however, has all
along felt certain of his ground, and in the
last two numbers of the ¢ Journal fiir Prak-
tische Chemie'’ some further researches of his
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are desaribed which seem to place the existence
of ilmenium, as & distinct metal, beyond
question. 8o far as is at present known, how-
ever, the metal does not exist abundantly

h for there to be much prospect of its
mofm great importance in the arts.
The m a photographio

ooess of printi
i which was described in last week’s
#Notes” has been applied, with the utmost
to the ornamentation of porcelain,
the production of pictures in enamel,
like. When thus applied, the intaglio
mould is printed from by means of a mixture
f gelatine and vitreous colour, and a print
is thereby obtained which may be readil
transfarred to any glass, porcelain, or ename
surface, and which can then be burnt in with-
out difficulty. This method of obtaining
pictures in a vitreous material seems likely to
receive very extensive :.splioaﬁons. In addi-
tion to its more direct advantages, it has this
insidental one, that the copies of photographs
produced by it ure imperishable.
In ing, a few days ago, of M. -

m’o Jroom, t::_ntioned hen: s(lylme

oonoen U] the applica-
tion of oold, the Mo‘:sde:yr ltl:'tot{ that tﬁg per-
omtage of lﬂﬁlr obtained by it is nearly
double that yielded by the old methods of con-
oantration. It added that M. Reynoso, by the
spplication of improved methods of cultiva-
tion to his estate in Havannah, obtains from
it ifteen thousand kilogrammes of sugar per
hectare, instead of three thousand kilogrammes
per hootare, which is the usual yield.

h
ON SUGAR-MAKING MACHINERY.
Brx Pzzzr F. Nurszy,

Tuz first meeting of the Society of Engineors,
session 1865.6, was held on Monday evening
last, when the following paper was read :—In an
189 when knowledge was power of a tyrannical
aod oppreesive character it was tolerable that a
wil of impenetrable mystery shonld be drawn
sroand the early germinations of science by her
bigoted votaries, and that the pursunit of know.
ledge should be allowed only to the few, while
the mass wondered ignorantly on in mingled
terror and admiration. But it is not tolerable
that in our day any system of practically applied
science should be deﬁfgnedly mystified and jeal-
ously guarded by a few monopolists, or that in
any b of manufacture a special limitation
should be observed, lest perohance a ray of light
the more should gleam upon the path of the
inquirer in his search for practical knowledge.
Reverthelees, that such is the case is the experi-
ea0e of many who have fruitlessly sought for in-
formation upon the subject of the present paper.
The well-known seoreoy observed by those en-
maged in the manafactare both of sugar and sugar
machinery has undoubtedly given an advantage
toa fow engineers whose ocharges and whose
) anship are not always what they might be
ifs moderate amount of competition were intro.
duoed ; but to the many information has been
peculiarly inaccessible, owing to the scant and
oken vague and designedly mystified way in
which the mechanical part of the subject is
treated in the few articles which have been
written upon it, and owing also to the diffioulty
—nay, impossibility—of obtaining particulers
from those who poesess them. But the day of
orafisand mysteries has well nigh passed away,
sod slthough the sugar faction may be the Jast
to yield to the universal demand for knowledge,
yet the time must come when the barriers of
their exclusiveness shall be broken down, and the
weakness of their strength become apparent;
for, after all, the process of sugar manufactare is
8 very simple matter. To Mr. Burgh is due the
oredit of having published the first practical

on sugar machinery, and this, too, in
uler disregard of the snsceptibilities of the sagar
faction, with which Mr. Bargh—to use one ofi‘is
fivourite expressions—was donbtless ** practically
soquainted.”” The author’s materials, however,
were gathered before Mr. Burgh’s work came
‘out, or possibly the present paper would never
bave appea: The difficulty experienced by
the author in obtainiog information upon the sub-
Ject induced him subsequently to extend his re-
searches, and he has gone with some care into
the matter with the view of submitting the results

B S

pated has ocourred in the production of the
paper, whioh, however, it is hoped may be found
to contain some usefal information upon the
manufacture of sugar and the machinery em-
ployed therein. It is proposed to notice briefly
the history of sugar, its varieties and its chemis-
try, and, at greater length, its manufacture,
under which head the various mechanical ap.
pliances will be considered, and estimates of
maochinery will also be given.

The author then proceeded to give a general
outline of the history ofsagar and its manufacture

e

and with plenty of rain giving out as many as
thirty shoots. The Sangalore cane is considered
the finest in the Straits of Singapore, or, per.
haps, in the world. It has been known to pro-
duoe 7,2001b, of undrained ln‘pr per acreé, equal
to 5,800lb. of dry sugar for shipping. Dr.
Livingstone states that sugar is cultivated in
the Shire Valley, as well as in many parts of

from the earliest times. He then enum
and desoribed the several varieties of sugar. In
s third section he noticed the subject from a
chemioal point of view, after which
that the manufactare of sugar from the sugar
osne might be olassed under four heads:—1,
cultivation of the cane; 3, extraction of the
juice; 3, puriflcation of the juice and its conoen-
tration; and, 4, ite orystallisation or granulation.
ARTICLE I.—CULTIVATION OF THE CANE.
Caltivators distinguish three great varieties of
canes—the Creole, the Batavian, and the Ota-
heite. The Creole cane is indigenons to India,
and was transplanted thence to 8icily, the Can.
ary Isles, the Antilles, South America, and the

thin but very knotty stem. The Batavian or
striped cane, which has a dense foliage, and is
covered with purple stripes, is a native of Java,
where it is chiefly oultivated for the manufac.
tare of ram ; it is also met with in some parts of
the new world and the West Indies. The Ota-
heite variety grows most luxuriantly, is the most
juicy, and yields the largest produot. It is cal.
tivated chiefly in the West Indies and South
Amerioa ; it ripens in ten months, and is hardier
than the other varieties.

The sugar cane being originally a bog plant,
requires a moist, natritive soil, and a hot tropical
or sub.tropical climate. It is propagated by
slips or pieces of the stem, with buds on them,
and about 2ft. long. It arrives at maturity in
twelve or sixteen months, according to the tem-
peratare; the leaves fall off towards the follow-
ing season, and the stem acquires a straw-yellow
colour. The cane is cut by some planters before
the flowering season, but it is more usual to cat
it some weeks after. The plantations are so
arranged that the various divisions of the field
may ripen in succession. The land should be
supplied with manure rich in nitrogen, but not
containing much saline matter. After the harvest
the roots strike again, and prodace a fresh orop
of canes; but in about six years they require to
be removed.

The time for cutting the oanes varies with the
soil and season, and the different varieties of
cane. In a state of matarity the canes are from
6ft. to 15ft. in length, and from 14in. to Zin. in
diameter. The usual signs of maturity are a
dry, smooth, brittle skin, a heavy cane, a grey
pith, and sweet aund glutinous juice. Canes
should be cut in dry weather, or the juice will
he found diluted with an excess of water. When
out they are tied np in bundles, and conveyed
to the orushing mill, pertioular atteation being
paid that the supply should not exceed the de-
mand, otherwise the cut canes would ferment
and spoil.

The sugar cane grows from pieces or slips of
itselt, containing germs, and these develope root-
lets at the joints, which draw sustenance to the
young shoot asit increases. In the course of time
the buds in the radicle, or root-joints of the first
cane, throw out roots, and form a radiole for a
second stem ; and in this way, under favourable
circumstances, several canes are produced from
the parent stock for & period of about six years,
and sometimes for several more. They, how-
over, diminish every year in length of joint and
circumference, and are inferior in appearance to
the original plant ; but they yield richer juice, and
produce finer sugar. Opinions vary as to the
distance canes should be planted from each other,
some planters recommending 6ft., others 8ft.,
and others agaia 10it. spaces; but the system of
wide planting is gradually superseding the old
close planting, with great advantage to the culti-
vator.

Oue variety of cane much eultivated in Jamaica
came from Otaheite. With a favourable soil and
good caltivation it grows to a height of 13f. or
14ft. in the first year, being 6in. in circumference,
and having joints 6in. aport ; they will produce
2} tons to 8 tous of dry sugar per acre, but a
good average is 2 tons peracre. The China cane

%0 the society, A greater dolay than he antici-

West Indies. It has dark green leaves, and a -§

is very hardy, standing both cold and droughs,

Africa near the Zambesi, and may be had for as
little as one lmlfpemx per pound.
Dr. Evans gives the products of an acre of
canes in Barbadoes as—
ted Extracs | Exiract
w‘l‘h‘ of wl"h‘“ tract b, 100lb,
canes, Juice, I Ex ,':u-llo: l’;; oanes.
obeerved | = tons | 60,480 Ib, | 10,886 1b.| 18°0 16-20
30 , |e1040 ,,| o467 , | 180 136
2 , |s360 ,]| 3 w| 100 59
0 , (3360 ,| 10 ,' 3¢ 106

An acre may be ssid to yield 30 tons of canes.
The following table gives the produce in juice
and sogar:—

a ’:d’m.ﬁofﬁym

J§ | Pounds of sugar. ['oyimmings | yielded by I sere.

ail ; at 12 per cent)
< ) o

5 § |23 ] a1 nf 23 xf]nd] 21 |21 ] ui

n |e P TR P H 2
s <y 3:_ SN r|%1 ]
70 47,040/8,468| 9,408/ 105(192{063,7,16 [3,616) 9,488
75 80,400(9,093/10,080(11,088( 757,840 [924| 8,3 19,240,10,164
80 63,760(9,676(10,753{11,821!806/896 |994'8,8710,856.11,113

This supposes the juice to stand at 10 deg.
Beaomé; at the same time all the numbers given
are above the amount actually obtained in prac-
tice, whioh it is very diffioult to ascertain. But
a very fair specimen of the yield per acre is
4,000lb, of sugar, and 170 gallons of rum 30 per
ocent, over proof.

Of the 18 to 22 per oent. of sugar in the cane
it is generally believed that only 8 is obtained
orystallised. If only 50 per cent. of the juice is
taken from the cane, and 30 still remain in it, it
is clear that three-eighths of the l‘u.fu are taken
away in the megass and burnt as feel. The value
of sugar to the planter cannot be far short of £20
per ton, and he could procure coal at an infl-
nitely lower price. But, loss as this seems, it
would not be so important if the ashes of the
megass were thrown on the soil. The climates
which grow sugar grow ligneous fibre rapidly,
and it is well to use it for fael where possible,
But the soil should not be deprived of its inor-
gaunio constituents.

Our West India sugar manufacture, as a whole,
appears to be in an unsatisfactory state, and the
depressed condition of our colonies has been re-
ferred quite as much to the defective cultare of
the cane, and the injurious methods of expressing
and evaporating the juice, as to political causes.
The land has been very imperfectly worked by
hand-hoeing, and the expressed canes, in.
stead of being returned to the land as
manure—for which they u;:n as eminently
fitted as they are practi necessary—
are used as fael in enporltg:g the juice,
The cheap rate at which coal can be obtained
from Great Britain makes it desirable that this
practice should be abandoned, and the cane
trash or megass put to its legitimate use. The
manufacture has been unaided by the applica-
tion of those mechanical and chemical means
which have 8o prospered European enterprise,
and the unimproving planters have drawn upon
themselves those pecuniary difficultivs which
must resalt to those whoinsist upon standing still
while others progress. If from beetroot 7 per
oent. of refined sugar can be extracted, it is not
too muoh to expect the same skill to produce-10
per cent. or 12 per cent. from the sugar cane.
By improved methods of treatment the planters
in Java and Cuba, and in some foew instances in
our own colonies, are extracting and sending to
market 10 per cent. to 12 per cent. of raw sugar
from the I00lb. of canes. This result of the em-
ployment of better machinery, and more refined
chemical applications, is a striking comment npon
the West Indian practice, whereby of the 18 per
oent. of sugar contained in the average cane juice,
not more than 6 ‘per oent., ov one-third, is sent
to market in the form of crystallised sugar. This
loss is acoounted for by the fact that of the 90

 per cent. of juice contained in the caue, only 50

per cent. or 60 per cent. is one-
being left in the megass, as before noticed, and
usdd as fuel; by the loss of one-fifth or more of
the sugar in the juice by imperfect clarifying,
and in skimming; and by the crystallisation of
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only from one-half to two-thirds of the juice when
boiled down and set to cool, the remainder run-
ning off a8 molasses, and although these and the
skimmings are fermented and distilled for ram,
there is still a considerable loss. In the interior
of Java, where fuel issoarce, the molasses is
worthless, but in the West Indies it is a market-
able article, and may be distilled with profit.

The object of the ocolonial sagar boiler is to
convert the juice as speedily and with as fow
operations as possible into raw sugar, hence he
has shown but little care for improving upon the
old system of manafacture, which is attended by
loss at every stage. While science has been
aotively engaged in perfeoting the manunfacture
of beetroot sugar, she has, until lately, done
comparatively nothing for that of cane sugar;
but now that attention has been fairly given to
the matter, it is found that much of the beetroot
apparatus is fitted for cane sugar.

The means by which a better result isto be at-
tained are, undoubtedly, the use of improved
cane mills, whereby 70 per cent., and even 75
per oent., of the juice can be expressed; of im.
proved methods of clarifying—of charcoal filters
before boiling, which supersede skimming of
steam and vaouum boilers, by which burning is
prevented and rapid concentration is effected—
of centrifugal drainers to dry the sugar speedily
and save the mclasses—and of coal or wood as
fael where the megass is insufficient for the pur-
pose.

ARTICLE ITI.—EXTRACTION OF THE JUICE.

The sugar exists in the cells of the cane in a
state of solution, and is extracted therefrom
by pressure, Like as with other branches of
industry, soience has of late years stepped in
here, and greatly facilitated the process of ex-
traction and manufacture. It may be as well to
give here a summary of the processes employed
in the preparation of raw sugar :—The canes are
passed through the mill, and the juice thus ex-
tracted from them runs from the mill into a
tank, whence it is pumped into cisterns for sup-
plying the clarifiers, heated by steam, where it
is purified. From thence it is run into bag-
filters, by which the mechanical impurities are
removed. Itis then run into charcoal filters to
remove the colouring matter of the juice. The
filtered juice is then run off into tanks, and is
drawn thence by vacuum into the vacuum-pan,
where it is granulated, and from whence it is
finally discharged for packing. When the steam
olarifiers are not employed, the cane juice is run
into a series of pans or ‘teaches,” over open
fires. This apparatus is also known asa *bat-
tery,” and forms another method of purification.

The original crushing apparatus of India was
a kind of squeezing mortar, made out of the
hollow trunk of a tamarind tree, and worked by
a yoke of oxen, the pestle orstamper being a
strong beam 18ft. long, and rounded at the bot-
tom 80 a8 to squeeze or orush the canes in the
mortar. Mills similar to those used for crushing
oil seeds were used—as were also several other
forms of apparatus—before rollers were intro-
duced. Stone and iron rollers were first used,
with the axes in a vertical position, but the hori.
zontal was soon found to be the more convenient
and economical. The importance of a syste-
matio mecbanical arrangement appears to have
awakened attention during the reign of
Charles II., for in 1663, Lord Willoughby and
Lawrence Hyde (second son of Edward, Earl of
Clarendon, High Chancellor of England) asso-
ciated themselves with one David de Maroato,
an inventor, and obtained a patent for twenty-one
years for making and framing sugar mills. In
1691, John Tizack patented an engine for milling
sugar canes, &o.; but in this, as in the previous
oage, it is not specified how the mill should be
made. Later on in 1721, William Harding, a
smith, of London, who had been many years in
Jamaica, and was skilled in the manafacture of
sugar mills, having observed their imperfections,
how that they were chiefly made with large
wooden cogs cased with iron, endeavoured while
abroad to improve their construction, but failed
for want of competent workmen. On his return
to London he made models of sugar mills which
were approved of by the Royal Society. These
mills were fitted with cast.iron rollers and cog
wheel gearing, and were worked by water
power; from description they appear to be the
type of millaofthe present day. Some forty-five
years later Yonge and Barolay; ironfounders, of
Allhallows-lane, City, applied friction wheels to
sugar mills. In 1773, John Fleming, a mill
carpenter, proposed an arrangement of windmill

sails which turned a vertical limber shaft shod
with iron, and which gave motion to two hard
wooden rollers, between which the cane was
guided and squeezed. In 1807, H. C. Newman,
of 8t. Christopher, West Indies, designed a mill
to be worked by horse power. He used cog and
ocrown wheels to give molion to three vertioal
rollers, and the arrangement was considered one
which greatly augmented the power and exeon-
tion of this class of machinery. In 1821, John
Collinge, of Lambeth, improved cast-iron sugar
mills by oasting the rollers on wrought-iron
shafts, instead of keying them on as previously
done. In 1840; James Robinson patented im-
provements in sugar mills, which consisted in
using four rollers, one large one and three smaller
ones beneath, placed horizontally and gearing
by ocogs into each other. Up to that time three
rollers only appear to have been used. He also
proposed to use six rollers, which are fed from
an endless band passing over the rollers. He
cast the rollers and shafts in one piece, cored
out to admit steam to facilitate the extraction of
the juice from the cane during crushing. He
also proposed to tin the interior of vacuum pans,
&o. Various other arrangements have been
patented, but it is unnecessary here to enu-
merate, much less to describe them. The fore-
going examples give an idea of the progress of
the subject during nearly 200 years. The last
ten years have seen rapid strides made in im.
proving the make of mills, and the general
arrangements of sugar works.

Before proceeding to consider the mills at pre-
sent in general use it will be as well to notice
Beesemer’s oane press, which entirely dispenses
with rollers, to the use of which Mr. Bessemer
objected on the ground that the time allowed by
them for the pressure on the cane was too short
to displace all the finid from the congeries of
oells in which it was stored, and that, moreover,
the amount of pressure on different parts of the
cane is unequal, since the rind and knobs are
harder and more woody than the rest of the cane.
Mr, Bessemer’s press oonsists of a orank shaft
with three throws upon it, an oscillating steam
cylinder, and solid pistons on plungers fitting in
gun metal tubes, which are perforated by small
holes, the interior orifice of each hole being
smaller than the exterior, to prevent choking up.
Above the tubes are hoppers, down which the
canes pass vertically ; and as the plunger makes
its stroke in the direotion of the crank, the end
of the plunger outs off from the oane a piece
equal to the height of the tabe, while its farther
progress forces the mewly-cut portion against a
mass of already orushed care, whereby the
greater part ofthe juioe is forced out; butasthe
cane oontains solid matter, the plunger, in
finishing the stroke, must foroe the whole mass
of crushed cane forwards a distance equal to that
ocoupied by the solid portion of the newly-inter-
posed piece, which movement of the mass dis-
places at the open end of the tube an equal por-
tion of the mass which oocupies it. During the
ocutting off and pressiog of this juice the plunger
will have moved forward under the hopper, and
a portion of the cane within it will have fallen
down within the tube. The reverse motion of
the plunger also outs off a length from it and
forces it against the mass of cane trash, express.
ing the cane juioe as before. In this way the
reciprocating motion of the plunger acts ontwo
pieces of cane at every stroke, and a similar
operation also takes place at the same time in
as many tubes as may be placed side by side
over the cistern, In this cistern is a self-regu-
lating heating apparatus for raising the jaice to
the temperature required for defacation within
two minuntes after its expression. The cane
trash is produced in & condition favourable for
fuel ; it falls upon a oarrier, and, after being
conveyed through a drying apparatus, is
delivered at the furnaoe door of the evaporating
pans. It is stated that the juice obtained by
this method is larger in quantity, less coloured,
and more free from small broken fragments
than when the pressure is performed by means
of rollers. This press, however, has not come
into general favour, its adoption being very
limited.

Wind has been very much used as a motive
power for driving the cane mill, but it is objec-
tionable on account of its irregular veloocity,
which renders it inferior to any other desoription
of power for crushing. It has been ascertained,
by comparing the results from forty-four mills in
Guadaloupe, driven by different kinds of power,
that with windmills of inferior construction, the
oane mills produced only 50 per cent, of juioe;

with the ordinary windmills the yield was 564
per ocent.; animal power gave 58'5 per cent.;
water power averaged 59'3 per cent.; and steam,
61'8 per cent. Recent improvements have,
however, brought the yield up to 75 or 80 per
cent. Steam power, therefore, is coming into
general use for cane mills, and many improve.
ments have been effected in engines specially
oonstructed for this class of work.

The sugar mills generally employed are of
three desoriptions chiefly—the horizontal roller
mill, the vertical roller mill, and the hydraulic
press; the latter has, however, received but
very limited patronage. The vertical mill has
the advantage of being more easily cleaned than
the horizontal, but is less easily fed, and is more
costly in construction, than the horizontal three-
roller mill, which is the form of construction
usually employed, Mille have been constructed
with five and with four rollers. In the five-
roller mill three are placed below and two above,
It is considered that this mill will extract 10 per
cent. more juice from the cane than the three-
roller one; but the megass is thereby much
broken, and a much greater power is required to
work the mill. In the fonr-roller mill, where
two rollers are placed above and two below, the
driving power is not much greater than that re-
quired in the ordinary three-roller mill, and &
superior amonnt of juice is obtained. It is.
therefore probable that the four-roller mill will
gradually supersede those now in general use.

A cane mill of improved construction for
ordinary use consiets of a bedplate of cast iron,
weighing not less than 2 tons 5 owt. It is cast
with a concave bottom, to receive the cane juice,
and has a delivery oast on the side for dis-
charging the juice into the tank, whence it is
pumped to the olarifiers by the pump, which is
worked from a orank on the shaft of the upper
roll of the mill. Fitting strips are cast on each
side, and faced to receive the side frames., The
bedplate is bolted down to the foundations with
four 8}in. bolts, passing through the side frames,
end held down with plates and keys, and salso
with four 1}in. holding down bolte, 6ft. 9in.
long. The side frames are of cast iron, aad
weigh not less than 36 cwt. each; they are cored
through to receive the bolts, and are ocast with
bosses for adjusting screws 2}in. diameter, by
which the space between the rolls is regulated.
The upper roll is distant from the two lower
ones about one.fifth to one.quarter of an inch.
The frames are accurately faced at bottom and
fitted to the bedplate. They are held down by
the bolts, which also hold down the centre caps
of the upperroll. Spaces are left in the frames
to attach a trash.turner, which is placed between
the two lower rolls, and under the top one, to
guide the cane between the upper and second
lower roll. Openings are left to place
the rolls; and cast-iron filling up pieces are pro-
vided, acourately fitted and held in place by
diagonal bolts, 2]in. in diameter. A wrounght-
iron feeding table, and wronght-iron megass
delivery, are provided. The three cast-iron
rolls are each 2ft. 2in. diameter. Each roll
should weigh not less than 35 owt., and be rough-
tarned. ‘The two lower rolls are cast with
flanges on the outer sides, to prevent the cane
juioe spreading beyond the rolls, Each roll is
oored 8in, square through the centre, and is hung
with eight keys to the shaft. = Wrought-iron
rings are shrunk on to the shafts outside the rolls
to prevent the keys starting. The shafts are of
the best wrought iron 8in. square, with 7in, jour-
nals, and have square ends for hanging pinions
to connect the rolls. A clutch box is cast on the
pinion for conneocting to the intermediate shaft.
The bearingsare of the best gun metal, acourately
bored, and fitted in the side frames with a flange
on each side, steel plates sre fitted at the back of
the bearings to receive the thrust of the adjusting
acrews, which are passed through spaoes in the
side frames. Three spur pinions, each 2ft. 3in.
diameter, 8'14 pitoh, and 8in. broad, are hung,
each with eight keys, to the ends of the roller
shafts to counect the rolls for work. The iuter-
mediate shaft is of cast iron, 8}in. square, 9}in.
square at each end, and is connected to the shaft
of the upper roll by a square clutch box, and to
the intermediate gearing by another square
clutch box. The intermediato gearing consists
of & spur pinion 1ft. 9in. diamoter, 814 pitch,
9in. broad, bored out and fitted to the engive
shaft, and makes forty revolutions per minate,
and works into  spur wheel which is 7f. dia-
meter and 9in. broad, and is hung to a shaft with
oight keys. The shaft is of cast iron, 8}in. dia-
meter, and the journals are 7in, diameter by 9ia .
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long, with collars left on each side. The distance
betwoen the inside of bearings should not be less
than 4ft. 4in, This shaft makes ten revolutions

r minute, and runs in plammer blocks, whioh
are fitted with gun thetal bearings and are pro-
vided with wall plates and holding-down bolts
1}in, dismeter, to fasten them down to the briock-
work. The pinioh is 1ft. 9in. diameter, 314
pitok, 9itl, broad, sud is hung to a shaft with four
keys, and works into 8 dpuf wheel which is 7f.
diameter, 9i. broad, sud 8'14 pitch, and has six
arms, and is hung to & shaf with eight keys,
This shaft is of cast iroh Din, diametet ; ote end
is formed 9}in, square fof vonneotion to the mill.
The shaft runs in $wo platimer blocks which are
fitted with turned gun metal rings, and are
provided with wall plabes and holding-down
bolts. This shaft makes 3} Pevolutions per minute,
that being the speed at Which the rolls are re-
quired to revolve. Motiot 18 obtained from the
engine, which is high pressute, and of 16 nominal
horu-rower, having a fly:wheel 14ft. diameter,
weighing 8 tons and malking forty revolntions

r minnte. Steam is supplied from a Cornish

iler, 80ft. long, 6ft; distmeter, and 3ft. tube,
fitted with pressure gauges, safety valves, whistle
valve, dampes, &0, Buch, then, isthe apparatus
required in the extraction of the juice from the
cane, tomprising in brief, a 16.horse power

steam engine, and a 20fk Oornish boiler. Manu: pe

factuters, of eourwe; vary in their details of con-
struotlon, bud the general features remain the
same, $hin being found the most efficient and

ractical arrangement, The method of working

as follows :—The canes are introduced between
the rollers from the feeding table, and are crushed
between the top and the first bottom rollers.
Guided by the trash turner they pass to the top
and the second bottom rollers, between which
the juioe is expressed, and the fully-crushed cane
or me is delivered away by the delivery
table. Care is taken that the expressed spongy
cane does not again come into contact with the
juioe to re.absorb it. It is of importance that
the rollers should revolve slowly. The result of
repeated experiments has shown that, with a
speed of 8 revolations per minute, only 46 per
cent. of juice has been obtained, but, by reducing
the speed of the same mill to 3} revolutions per
minute, 70 per cent. of junice waa obtained. The
velooity of the rollers should be rendered as uni.
form as possible, not by diminishing the amount
of the motive power, but by a oarefally regulated
supply of canesin the feeding. The absolute
amount of work done, however, materially de-
pends upon the quality of the cane. A fair work-
ing reeult from a 16-horse power mill and ap-
paratus would be between 5 and 8 tons of cane
per day of twelve hours. Some years ago a method
was patented by Mr. Michiel for extracting the
sugar from the cane without the use of the mill.
It was proposed to cut the canes into thin slices
and treat them with lime water. The object of
this was to render the nitrogenous constitnents
of the cane insoluble. On treating the oanes,
thus prepared, with water, a syrup is obtained
of a purity much greater than possessed by that
obtained directly by mechanical means. ~Prob-
ably the mechanical difficulty experienced in
slicing the canes has prevented the adoption of
this method. Oaptain Margetson, R.N., has pro-
posed to cut the cane in pieces, and dry it as
beetroot is dried, sending the substance home
for the extraction of the sugar. It might be
worth while experimenting in this direotion.

(To be continued.)

TORPEDO TRIALS,
Wa have recently noticed the preparations
which have been made for Messrs M‘Kay and
Beardslee’s experiments, by sinking torpedoes,
and placing the * Terpsichore,”_ an old 18.gun
ship, in Gillingham Reach. On Wednesday last
the experiments were made, the results being
eminently successful. The torpedoes used were
of two kinde, the one called ‘electrical buoy-
snts” and the other ¢ peroussion,” there-
by denoting the agency by which explosion
is effected. They were in both cases formed of
hollow wrought-iron, watertight cylinders, and
varied in size and power. The largest contained
8 charge of 440lb. of powder, and the smallest
68lb., the former being about 10ft. long by 1ft.
in diameter and the latter about 3ft. long and of
reduced diameter. To each torpedo a cylindri-
cal float is attached te give it buoyancy, and when
it is desired to submerge the shell to any particu-
lar depth before firing it the rope connecting
e two can Do ensily adjusted. In the

experiments, & number of torpedoes which
bad been placed at the bottom of the river
were successively exploded. The effects varied.
Some sent up a greater volume of water, spray,
and smoke than others. Some threw up a tall
column of water. In all cases the violence of
the explosions denoted that if any vessels had
been over the explosives they must have been
destroyed or at least sunk. The fall effect of
the torpedo was shown in the sinking of the
“Merpsichore.” A torpedo_was placed beneath
her, and at about 4 p.m., after considetable pre-
paration, the torpedo was exploded, as usual, by
means of an electric current. The shiook to the
ship was very violent—she seemed t be lifted
out of the water somewhat, and het uppep deck
to be forced upward, where the explosion took
full offect ; she also reeled under the shock. A
large hole must have been made in her bottom,
for she began rapidly to fill, going down by the
head; and in two minutes and a half ehe bad
settled down as far as she could sink; but the
tide having run down by the time the explosion
oconrred, there was not depth of water safficient to
completelysubmerge the vessel. OF countse the pre-
parations for destroying the ship could notbemade
on & hostile vessel attempting to enter a port or
river; but if by atrangement beforehand a tor-
pedo could be exploded under a ship, the result
of this trial shows that it must be sunk. The
“Torpsichore ” was empty, but a ladet ship in
deep water would rapidly bave sunik if treated as
sho was. The eiperiment fully demonstrated
the great destructive power of the American tor-

pedoes.

—
WELDLESS TYRES, CIRCULAR ROLLING,
AND RAILWAY WHEELS.*

By F.J. BeaxwzLz, O.E.

IN this paper the writer gives an account of tha
mode of making tyre hoops for railway wheels
prior to the invention of weldless tyres, and
states that such mode consisted in bending a
straight tyre bar into a hooped form, the ends of
the bar having been previously prepared if the
weld to be made were any other thana “butt”
weld, and then in uniting these ends together by
welding in one of the methods known as the
« goarf’ weld, or the * double V,” or the
¢ bird’s mouth,” or the *single V" weld, that
each one of these welds required the operation to
be performed when the tyre was removed from
the fire, and that they were all of them objec-
tionable on other grounds—the ‘scarf’’ and
the * bird’s mouth’ welds because their edges
were liable to be burnt, the * double V" and
the * single V” because they each required two
lines of weld to be made sound instead of one
line; that the “butt weld” before alluded to,
as it did not require any considerable prepara-
tion of the ends of the bar, admitted of that bar
being delivered by the tyre manufacturer ina
hoop form, by which an economy was effected,
inasmuch as the tyre manufacturer bent the bar
while hot from the rolling mill, and that further
the weld being effected while the tyre was actu-
tually in the fire, this circumstance permitted the
fullest advantage to be taken of the heat; and
that moreover the means employed were such as
to obtain clean surfaces for the weld, which re-
quired only one line to be made sound and was
not liable to have the edges burnt. That for
these and other reasons the writer believed the
butt to be the best weld of all, but that neverthe-
less even this best of welds was from the risk of
unsoundness a source of danger. The writer
then briefly describes the process of * blocking »
the welded tyres for the purpoee of stretching
them to uniform sizes, and also with the view of
ascertaining the soundness of the weld, and then
alludes to the operation of shrinking the tyre on
to the wheel centre, either preceded or not by a
boring process, and then speaks of the fastening
on of the tyre and of the completion of the wheel
by the turning of the exterior of that tyre.

The writer then gives a description of the
mode in which in the year 1844 he proposed to

make tyres without & joint weld, now known as |,

s weldlees tyres.” This mode consisted in wind-
ing a long bar of iron into s helical coil of very
nearly the size and shape of the required finished
tyre hoop, and then in placing this coil in a oir-
cular furnace having an opening or * gash” of the
form of & sector of a circle when seen on plan, such
sector subtending about 60 deg. or 90 deg., and
having placed within it a quick-going mechanical

* Read before the British Institution,

hammer provided with tools of nearly the shape
of the finished tyre, and adapted to operate on
that portion of the hoop that lay out of the fur-
nace and in the sector. By this means the writer
proposed to weld the whole circumference of the
coil by bringing welding hot portions successively
out of the interior of the furnace into the sector-
shaped * gash.” The writer proposed to finish
off the ring forging thus made by means of the
ciroular rolling machine which had been invented
by Mr. Bodmer in the year 1839, and which, as
far as the writer knows, was the first machine
ever devised by which the continuous rolling of
a ring could be effected. The writer points out
that Mr. Bodmer did not propose to make a
weldless ring, but on the contrary intended to
make that ritig by welding together the ends of
a bar, and that the object of his invention was to
finish tyres by rolling instead of by turning them
in a lathe. The writer then states that, although
between the years 1844 and 1856 some fow per-
sons brought forward propositions for making
weldless tyres, nothing really was done, as far as
the writer knows, in the way of manufacturing ;
that in the latter year the writer £;° sed the
subject to Mr. William Owen, of Rotherham, &
large manufacturer of railway wheels, who after
a long consideration commenced to make weldless
tyres in the year 1860; that prior tothis, vis.,about
the year 1856, the manufacture of such tyres was
begun by Jackson, Petin and Gaudet, in France;
that Mr. Owen, and the limited company who
have succeeded him, have carried out the making
of weldless tyres to a very large extent, using
machinery nearly the whole of which has been
designed by the writer, and that they are now in-
creasing their works. The writer then gives a
description of the process pursued by the wen's
Company, which consists in making a helical coil
of ahout balf the diameter and three times the
width of the intended tyre, the heating of this
coil in 8 farnace, and then putting it into &
mould on the anvil of a steam hammer, and by
the action of the top tool upon it welding it into
a block of about half the diameter and twice the
thickness of the finished tyre; the removal of
this block to a circular rolling machine on Bod-
mer’s principle, but combined with hydraulio
power of such character as to be capable of roll-
ing out the tyre to its proper decreased thickness
and increased diameter.

The writer then goes on to show that not only
is the manufacture of weldless hoops completed
by circular rolling one that insures soundness
and safety, but that also in consequence of dis-

nsing with the * crop ends,” and of the passing
E:ckvnrdu and forwards of the bar being rolled
both of which accompany and are drawbacks to
ordinary rolling, such manufacture of weldless
hoops is really an economical mode and might be
sdvantageously employed for the manufacture of
all heary straight bars, rails, and plates, which
would in the first instance be rolled into the ring
form, and then, thatring being cut through,would
be made by flattening it out in the same way that
sheets of glass are made by laying open cylinders,
The writer then alludes to the making of steel
tyres by the various processes used by Krupp,
Bessemer, Vickers and Owen. The writer then
points out how beneficial the use of weldless
rings would be for boiler work, as they would dis-
pense with the longitudinal seams which are the
source of weakness in boilers. The writer then
desoribes the improvement in manufacturing
solid wrought-iron wheel centres invented by
Mr. Arbel, of France, and practised by the
Owen’s Company, Limited, which consiste in
putting together the various parts forming the
rim, spokes, and boss, and heating the samein a
furnace from which they are removed into a die
where by the action of a powerful hammer,
having when its moving parts are fitted so as to
make the centres of ongine wheels, & weight of
more than 36 tons and & masimum drop of 6ft.
The writer then describes a common kind of
wheel centre in very genmeral use, wherein
wrought spokes are combined with a cast-iron
oss, and points out the objection to this mode ;
he then states the improvement of Mr. Lahousse,
of Belgium, as practised by the Owen’s Company,
by which the advantage of a wrought boss can be
obtained at a rate as economical as that of a cast-
iron boss, and shows that is done by enveloping
cold or moderately heated wrought-iton spokes
in the highly glutic halves of a welding bhot
wrought boss, by which the spokes are firmly
embraced and held fost.
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¢« L,OCK.JAW"” COTTON GIN.

THE above engraving represents a seclion of the
Patent * Lock-Jaw’ Gin, the invention of Mr.
E. A. Cowper, of Great George-street, Wests
minster, and which formed the sgbject of a
paper recently read by that gentleman before
the British Association. The gin oconsists of
moving nipping-blade N (forming one of the
¢‘jaws ), a metal roller R, and the beater B,
the strips of common leather L forming in suc-
cession one side of the pair of jaws, to act with
the nipping-blade ; there are also affixed to the
roller between the strips of leather, steel plates
having fine combs or pointed surfaces C, and
there is a crank shatt S, with oranks and rods to
move the beater B, and eccentrios with rods to
move the nipping blade N. K K are links to
cause the nipping-blade to move in a properly
ourved elliptical path; E is a thin-edged bar to
fill up the space between the back of the
beater and the roller; D is the doffer to take off
the cotton fibre from the comb surfaces; T is a
tin spout down which the cotton is delivered.

WATER-TROUGHS FOR CATTLE TRUCKS,

Ar the present time, when the cattle disease is
the all-absorbing topic, any suggestions either
for prevention or cure are acceptable. We,
therefore, think it a fitting opportunity to notice
& patent which has been taken out by Mr. W.
Reid, of Granton Pier, Edinburgh, for a very
simple, but nevertheless highly important, im.
provement in cattle trucks. Hitherto, cattle on
a long journey have been deprived of water,
there being no means of supplying it to them
other than by untrucking them—an operation
attended both with loss of time and danger. Mr.
Reid’s plan obviates the necessity of taking the
cattle out of the trucks for the purpose of drink-
ing. It consists in placing troughs round the
rail on the top of the boarding of the truck,
which troughs can be readily filled with water
by means of hose from the tanks at railway
stations where stoppages are made. The tro
are at a convenient height for cattle to drink out
of ; and any impurity that may happen to fall
into the water is readily swilled ont through out.
lets at the ends of the troughs, By this inven-
tion, a train full of oattle will be served with
water in the course of a very short time, each
waggon being drawn along past the tank as it
receives itseupply. In the Cattle Diseases Bill,
which was thrown out of Parliament last session,
there was a clause rendering it imperative upon
railway companies to give water to beasts on a
long journey; but, althongh there is now no
compulsion, the present outbreak renders it
highly necessary, and Mr. Reid’s method makes
the matter 8o easy, and, at the same time, it is
80 inexpensive—as it can readily be adapted to
the trucks now in use—that railway directors
sbould at once give it & trial. For sheep and

—_—

pigs, of course, the troughs would have to be
arranged at a lower elevation. When not filled

with water, they could be used for cake or other

feeding substances.

LUBRICATING CYLINDERS.

THI8 invention, which has been patented by Mr.
John Drury, of Elland, near Halifax, engineer,
relates to the pistons and air pumps of steam or
other engines, and the improvements consist in
a peculiar form or construction and application
thereto of metallic packing, capable of receiving
and retaining oil or other lubricant for distribu-
tion thereby on the inner surface of the cylinder
or pump barrel. Fig. 1 in the engraving is a
vertical section of a steam engine cylinder and
piston, constructed and arranged according to
this invention ; fig. 2 is a side view of the piston :
and fig. 3 a plan of the same, with the cover re-
moved. The packing A is in one ring, cut at one
place to allow expansion, the joints being pro-
tected by two blocks or plates :’B Two grooves
O are turned or formed (n the external surface of
the ring, which may communicate with each other
by cross grooves. are pipes fixed in the ring
communicating with the upper groove and ex-
tending through the piston cover upwards suffi-
ciently to pass through openings in the cylinder
cover when the piston is at the top. Steamtight
caps E are screwed on these pipes to prevent
steam entering the tubes, and the openings in the
cylinder cover are enclosed by steamtight covers
¥. When a supply of oil or other lubricant is
required, it is only necessary to stop the engine
when the piston is at the top of the cylinder, take
off the covers F and the caps E, pour the oil or
lubricant into the tubes or pipes D until they are
full, then replace the caps and covers.

Fig. 4 is a vertical section of a cylinder with
piston and rod, showing the method of supplying
oil or other lubricant through the piston rod to
the surface of the cylinder. G is an ordinary

ease cup, attached by a pipe to the piston rod

, which has a hole bored longitudinally through

ughs | it ‘and plugged up at each end ; I is a pipe fixed

into the rod, and connected by coupling joint to
another pipe J, whichis screwed into the packing
ring K, thereby forming a passage from the
grease cup to the groove in the ring. This method
of lubricating is equally applicable to air pump
buckets, to piston valves, and other slide valves
having metallic packings,

THE BRIDGE OVER THE NIEMEN AT
KORVN

WE this week present our readers with plans, ele-
vations, and details of the above bridge, whioh
is conatructed on the plate girder principle, and
is remarkable for the length of the spans, and the
peculiar formation of the piers. It is, in fact,
very muoh like the Viotoria Bridge at Montreal,
with the exception of the spans of the girders

LUBRICATING] CYLINDERS.

and the piers that support the intermediate por.
tions of thein. The bridge is built rather on the
skew, 80 that the axis of the piers is made
parsllel with the axis of the current; and as the
Niemen carries down great hummocks of ice in
the_ spring, it is found necessary to protect the
piers by ice-breakers, that are supported on iron
oylinders of the same diameter as those that
form the piers. There is little art in the design
of this bridge; it is composed simply of twu ion-
gitugdinal girders, resting upon vertical supports,
whioh are as bald and tame as possible; yet the
simplicity of the means employed contributes to
give an air of sublimity to the composition of
the bridge. The %irders are, however, different
from those of the Victoria Bridge, to which they
have been compared, inasmuch as they do not
form parts of a tube with rectangular cells at the
top and bottom ; they are simple girders, which
support the roadway at a lower level, and are
kept in place at the top by a system of croes-
braces. The piers were formed of cast iron, and
they are sank in the manner that is now so com-
mon on the oontinent, viz., by the means of com-
preesed air, and their interior i then filled in with
concrete ; they bear on their upper sarface the
rolling carriages of the girders and the iron
casing of the ice-breakers, which are indicated
in detail in the illustration. Mach ingenuity has
been displayed in the contrivances for carrying
the roadways, as will be scen on reference to the
details. It may be as well to add that the ice-
breaker is composed of wrought.iron plates, and
that the struts between the piers are of cast
iron. The roadway is formed to receive adouble
line of the usual gauge of 4ft. 8}in,

In the detail drawing we have given the sec.
tion of the girders, showing the manner in which
the roadway is carried, and the girders them-
selvesare kept in their positions at the upper
part; they are formed of solid plates, and are
riveted together with T and angle iron, in the
usual style. The bearings upon the piers are
made stouter than the rest of the girder, and the
bottom flange is also increased in thickness at
the points of bearing, gradually diminishing to-
wards the centre of the opening ; whilst the upper
flange is increased precisely in that part, dimin-
ishing towards the bearings. The character of
the points of support may best be understood by
a reference to the drawing ; they are, however,
composed of a series of steel rollers thatare free
to move in grooves cast in the bed-plates that
receive them. The nature of the piers, and of
the ice-breakers, is also shown in this drawing,
together with the manuer in which they are filled
up with concrete; this is made with good by-
draulic lime ; and, asin all cases on the continent,
it is made up into mortar, firstly, and then mized
with the broken stone or ballast, instead of being
mixed at onoe with the stone, in the usnal English
style. The girders were built in place, and wers
let down upon their bearings by means of by-
draulic presses, that raised them from the tem-.
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poeary sapports, and then lowered them upon the
rolling oarrisges that were provided for them;
the arrangements for this purpose were very
complicated, and were hardly worth imitating if
another bridge of this desoription were to be
bult. As to the construction of the girders that
carry the roadway, there is nothing partioular
sboat them ; they are o:;lg remarkable for the
striet logic that is observed in all their parts, and
the relations that are everywhere oarried into
offoct between the strains that are brought to
bear upon the detailsof them. A slight attempt
at the introduction of taste may be detected in
the capitals of the piers; but, after all, the de
signers of this bridge have evidently attended far
more to the strict requirements of strength than
they bave to any considerations of beauty in de-
senine the stroctnre

fKE AND BUKGLAR ALARUM

Tus fact that losses of both life and properyy
from fire have of late been on the increase serves
to draw special attention to any practical con
trirance for mitigating the evil by giving timely
motioe of an outbreak. Of such a nature is the
self-acting fire alarum and thief deteotor which
bas been invented and patented by Mr. W. Gil
bert, of Enfield. The apparatus, as we saw it
is very simple in construction and effective in
operstion ; it is self acting and does not involve
the presence of an electric battery or any othe
extraneous agent to ensure its correct working
The invention refers to a peculiar application of
s fusible wire or cord connected with the several
rooms of a house, parts of a ship, or other place
snd attached to an in such a manner as
when acted upon IK heat, it will be dissolved or
melted, by which the train of wheels connected
vith the hammer and bell is liberated and the
shrm given. The following is one way in wifick
the fusible wire or cord is prepared:—When a
material is required capable of being fused at a
low temperature the proportionsare gutta-percha,
sitteen parts; chloride of sulphur, two parts;
mipharet of antimony, three parts; and oopxex
bronze, one part, dissolved in chloroform,naphtha,
dlofturpentine, or other solvent, by gentle heat
sfierwards submitted to a temperatare of frow
250 deg. to 300 deg. Fahr,, for from two to seven
bours in & closed vessel, which compound will
melt at from 90 deg. to 120 deg. Fahr., according
tothe temperature and time applied in prepar-
g it For higher temperatures the forlowing
are wsed :—hyposulphate of lead, two parts; cal-
cioed magnesia, from two to five parts; gutta-
percha, ten parts; csoutchouc, ten parts; sul-
phuret of antimony, two parts; and chloride of
niphur, four parts, treated as above, which sub-
tance will fuse at from 120 deg. to 200 deg.
hibr., and is a conductor of heat and not liable
to boaffected by moisture, gasses, or time. It is
made into the form of cord or wire by passing it
between grooved rollers or drawing it through a
die. For higher temperatures thau 200 deg.
Pabr, » metallic fusible wire composed of bis-
muth, four parts; lead, two parts; tin, two
Parts ; and mercury, one part, melted together, is
ued. This will fuse at from 212 deg. to 500 deg.
Fabr, by the omission of the mercury and bis-
ath more or less.

In the accompanying engraving fig. 1 is a
front elevation of the apparatus, and fig. 2 is &
Pan or top view. A, fig. 1, is an outer wood case

in front, enclosing the alarum movement.

At the centre of the apparatus two plates contain
between each other a pin B, on which is attached

L s spring, which is the prime mover of the wheel
g, on which is fixed a ratchet wheel K to en-
shlo the spring to be wound up similar to a clock

. fnng, and a toothed wheel 8 having thirty-two
divirions, which drives a pinion, whose spindle
Pames through both the holding plates, and car-
Fes the escapement wheel E, containing twenty-
i1 divisions ; P is a pallet which regulates the
otion of the escapement wheel E, the move-
2ent of which produces an oscillating motion,
Yhich communicates movement to the wire W,
hﬂmhed with a hammer L. ‘When the machine
‘!motu?n the hammer L plays on the bell B.
w'm P is fixed on the same spindle as the wire
8 P, biwhieb the hammer is held at rest by
the lever H, which is held in a position to pre-
Yeut the motion of the wire P by a fusible wire
" cord Z attached to the end of the lever H ata.

Tbe fusible wire or cord Z passes through the
8, where it is carried forward through a
ber of rooms or apartments, being fixed in

the same way as bell wires are usually fixed, a
constant strain being maintained on the fusible
wire or cord by a spring attached to the lever H
at N, so that, should the fusible wire or cord Z
be acted upon by beat sufficient to melt it, a
separation will take place and liberate the lever
H, and the spring N will move it back. as indi-

cawu av ¢ ¢, b as to allow the wire P P to oscil-
late and the hammer L to play on the bell B
until the spring is spent. By a simple arrange.
ment the apparatus is connected with doors or
windows, and thus not only an outbreak of fire,
but also any attempt at forcible entry is at once
indicated.

PROGRESS OF GUN COTTON MANU-
FACTURE.*
By MR. PRENTICE.

GUN COTTON, called by Liebig * the explosive of
the fature,” has lately become a matter of great

interest, engaging the attention of socientifio

men in this and other countries, has formed the
subject of popular lectures, and has already been
brought into practical use by many of our bhard-
working miners and quarry men. This is
mainly to be attributed to the striking manner
in which the subject of Austrian gun cotton, pre-
pared by the I}arocesa of Baron Lenk, was intro-
duced at the Newcastle meeting of this Associa-
tion two years since, when in the chemicgl
section Dr. Miller, Dr. Gladstone, and Professor
Abel, and Mr. Scott Russell in the mechanical
section, so ably called attention to the detail of
its manufactare, and gave accounts of its might

energy. This is only another instance in whic

the British Association proves its utility in
aasisting to develope practical results from
scientiflcinvestigations. During the past twelve
months considerable advance has been made in
the application of gun cotton as an explosive
material. Reports from various mining works
indicate a steady progress towards the general
use. At first it seemed probable that gun cotton
would be effectively and ecenomiocally employed
only in harfl rock such as granite. Doubtless
in such material its fall power was most easily
developed. Experience showed, in working
amongst soft rocks and coals, that the form in
which gun cotton had been prepared was not the
best for obtaining satisfactory and economical

results, The charge was confined in a small
space, and acting on a short length of the hole

or drill, showed immense force, but expended a
considerable portion of it in enlarging the base
of the hole, while the remainder had ounly the
effect of splitting the lock, instead of throwing
over the burden. The mechanical application
to which gun cotton seems so ready to submit
was consequently varied, By the introduction
»f a oore of wood, the oharge of cotton was
made to ooccupy double the le:gth of hole, the
wood filling the internal space of the ocharge, so
:hat in the explosion a much larger surface was
wted upon, while the gases were well confined

[n this manner work is now executed in coal and
.n alate, obtaining even in soft material the full
‘orce which was at first claimed for gun cotton
n hard rock only, namely, six times that of an
aqual weight of gunpowder. Comparative trials
have oclearly demonstrated the superior power
and advantages of gun cotton. In Wales, driv-
ing through the ‘“hard” overlying the slate
vein, one of the contractors reports that his level
>r tunnel could be advanced 9} yards when the
nen worked with gun cotton, while eight yards
was the most accomplished in the eame space of
ime when gunpowder was used. This point
deserves the fullest oconsideration, for although
7un cotton used in holes, as ordinarily prepared
or powder, is found to answer satisfactorily.
here is mo doubt that when judgment is exer

sised, and the work put before the holes is pro-
portionate to the enormous power of the charge

» given distance will be advanced with a less
aumber of holes, with consequently a farthe:
considerable reduction in the ocost. In olose
anderground work the fullest advantages are still
more manifest. There is no smoke, neither are
‘here those deleterious products which cause
‘he use of gunpowder to be 8o noxious and in

In 1864, the Commismouers uppuinted to iu
yuire into the condition of mines in Great Britaiu
rendered their report to both Hounses of Parlia-
ment. In reference to the air in mines, and the
sanif effects of gun cotton and gunpowder
respectively, Dr. Angua Smith, F.R.S., reports

Asgunpowder is evidently one of the most dele-
~ciousingredients affecting the air of mines, the
Sommission was desirous that the products of
sombustion of gun cotton should be examined
in order to find if that substance promised to
perform the work of blasting with alessinjarious
influence on the air ; for if gun cotton could be used
of a kind which gives out none of the oxides of
ni n an advantage of the most pleasing kind
would be gained. The solid matter, the crystala
and carbon, would to trouble the mine:
as well as the sulphur compounds that follow
every explosion. To examine this Lord Kin-
naird had arranged a meeting of captains of
mines at Dolcoath, Camborne, with whom I was
to act, examining the products of combustion
Accident prevented me going down the mide
but Mr. Richard Pearce, of the Royal Institution
Truro, took the apparatus down, passed the aix
through the solutions, and brought up specimens
immediately after the explosions. Several solu-
tions were examined, the amount of air passed
through being 1,470 cubic inches, but only a
trace of oxides of nitrogen could be found in any,
and with difficulty. Considering that nitrates
ocould be found in a few cubic inches of air atter
the explosion of gunpowder, the result must be
considered excellent. Whilst the experiments
were going on underground, I seleoted a hut
somewhat about the height and breadth of &
‘olose end,” and about 10ft. long, as fitted for
making similar trials above ground. In this was
laid a large mass of granite ; a hole was bored in
itby a miner, and it was fired with gun cotton
The explosion was pronounced successfal, bu:.
although it was believed by the miners present
that the gun cotton had done all to the stone
that powder could possibly have done, they were
surprised that the roof of the hat was not blown
away. They held this asa proof that the action
of the ocotton was different from that of the
powder. Probably the vapour of water cen-
densed before reaching the roof. We all en
tered the hut instantly. The place was full &1
a light coloured or nearly white vapour, with &
rather pungent smell, having in it nothing at all
resembling nitrous gas, or indeed any acid sub-
stance whatever. I could think of nothing simi-
lar to this containing nitrogen. After all there
was not much of it, and it was far from resem.
bling in intensity the smell of gunpowder afte:
explosion in such a place. If the senses oould
detect any nitrous gases in the vapour, I would
not speak in favour of it, but after remaining in
the midst of it till it disappeared I am compelled
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to defend it against any such charges The man
who bored was very much pleased, and all the
workmen with whom I spoke preferred very
much the vapour of gun ocotton to that of gun-
powder, There wasnow a new riddle. Why was
there smoke, and what was the smell cbserved P
No one seemed to know the smell of a fase; it
is never used by itself, and although someiimes
it burns without lighting the charge, the men
do not enter such places till the smoke is gone.
In qrder to settle the point, the hut was shut
up, & burning fuse being enclosed in it.
When we entered it after two minutes, there
was the aame white smoke and the same smell
before described ; it was now explained to be
that of distilled or half-burnt canvas and tar
mized with the gunpowder of a fuse. Bo
strong wag it, that 1 do not hesitate to say that
the smell of the gun ootton was not in the
slishtut degree pum»ibh; in other words, it
had no peroeptible influence on the smell in the
hut. Such a fuse is not necessary. It is not
used everywhere, and in reality seems rather to
be & peculiarity of some distriots; those manu-
factured in Oamborne, for most places being dif-
ferent in compesition. In every trial in which
the effect on the senses or the breathing, and,
as far as we osn judge, on health, was consi-
dered, gun dotton has come off with the highest
obharacter. I feel much confidence in speaking
thas highly in its favour.” .
Considerable interest in this subject has been
exoited in foreign countries, as well as in distant
British oolonies; in some of which the use of
gun ootton manufactured in this country is
established. With reference to the manafacture
two things oall for special remark. First, as to
the stability of the material. To satisfy our-
selves of this we submitted it to Mr. Hadow, of
King’s College, and the following was his re-
port +—** Gentlemen, I have carefully examined
the sample of gun cotton rope, supplied as &
sanple of your manufacture, and am able to re.
port favourably upon it. The gun cotton proves,
on analysis, to be the highen and most powerful
explosive of the series of substitution compounds
by the action of nitric acid on cotton,
It oontalns the maximum amount of peroxide of
nitrogen, oorresponding with the formula O 38
(9 N—H 31 O 4) O 30. This was proved by sub-
- misting e portion, oarefully dried in vaouo, to
the reducing action of an alcoholic solution of
the double sulphide of potassium and hydrogen,
when it gave an amount of cotton almost exactly
ding to that which calculation requires
(100 parts gave 54 80, calounlation requires 54 54
of ootton); and secondly, by treating another
, likewise weighed after drying in vacuo,
with & mixtare of the strongest nitrio and sal-
phario scids for three hours, when the presence
of any of the lower substitation compounds would
havo been deteoted by an increase of weight
after washing and drying (the next lower substi-
tution compound gaining 58, and the next lower
118 per oont.elg such treatment). The sample,
however, gained nothing in weight by the im-
mersion ; oh the contrary, as experience has
proved to be the case with gun ocotton that has
resched the highest stage of substitution, a loss
was sustained of 095 per cent., which oorre-
sponds very closely with what experiment shows
to be tho less sustained always through solution
by immersion of the strongest gun ocotton for
three hours in the mixed acids. To determine
its stability, it was placed in a tube with blue
litmus paper, side by side with other samples,
each eontained in a separate tube farnished with
)itmus paper. These were then simultaneously
submitted to the temperature of boiling water.
Some of the samples showed immediate signs of
decomposition by reddening the litmus paper,
and in o short time filling the empty part of the
tube with the red vapours of peroxide of nitro.
gen; while the sample you supplied showed no
trace of decomposition until abont forty minutes,
before which time some of the more decompos-
able specimens had even exploded. From this
result it may be concluded that your gun cotton
possesses & high degree of etability, and of all
the samples I bave examined it is the least
likely to ohange during prolonged storing. The
sample was found perfectly free from all uncom-

bined acids—it had, in fact, & very feeble alka- | !

line reaction (due to silicate of seda), only dis-
coverable by testing with oare. Washed with
water i loses about 8:08 per cent. in weight, the

loss isting of silica and silicate and sulphate
of lime, y saspeaded, partly dissolved, to-
gither with (taoen of orgmnio matter, evi

dently introduced, since the treatment with acids,

as it is non-nitrated, and chars slightly on’

evaporation to dryness. The gun cotton after

washing still reteins about 1'64 per oeut. of

gilica and sulphate of lime. In the preceding
statement as to the amount of cotton obtainable
from the gun cotton, and as to the weight after
immersion in acids, the amount of ash and
soluble matter was ascertained both before and
after treatment, and was deducted in the calcu-
lations., In reply, then, to your questions, it may
be stated that your sample consists of a definite
chemical compound, the lhighest of the series;
that it has been ocarefully prepared, being
remarkably stable at 212 deg.; and is quite free
from unecombined aoids.”
(15 be continued.)

LAKE SBUPERIOBR IRON.

Dr. LAMBORN, the soctetary of the American Iron
and Stesl Association, has iublilhed the following
report of his recent visit to the iron regions of Lake
Superiof. propet development of the iton in.
du of the United States demands a steady and
abundant mppkl{n of first-class charcoal metal,
suitable for working into car-wheels, cannon, tyres
for locomotives, boiler-plate and for Ahe vast
present and ctive requ(rementn of the steel-
maker in the depattments of cast steel, puddled
steel, and above all, for use in the Bessemer or Pneu-
matic converter. The relative quantity of ubarcoal
to mineral doal iron produced in the United Btates
has decreased with the increasing production of the
vast anthracite furnaces of Eastern Pennsylvania,
and with the discovery of pure bituminous coal in
Obio, while scores of ch farnaces, scattered
through the Eastern States, have gone out of blast
through the appreciation in the value of timber
land, caused by the demand that has sprung up for
foel for other purposes, through the building of
ways of internal communication and the demand
for surface for sgricnltnml use. These causes ate
year by year making the Eastern States less suit.
able for a large charcoal iron prodaction. Whete,
therefore, are our manufacturers in the early future
to look for their .ut:iply of this nacessa?y raw mate-
rial 7 England sends to Sweden, Norway, Russia,
and Nova Scotia for her best brands,

If we follow arotind the same siorthetn isothermal
sone, in which these countries ate located, we reach
upon our great lakes a region designated by nature
1 the most extraordinary manner as our fature
domestic source of vast amount of excellent char-
coal iron, and it is with no desire to disparage the
importance and value of the charcoal district of
Northern New York, Connecticut, Northern New
Jersey, and Cen and Western Pennsylvania,
that this letter is written, but rather with the
hope of drawing the attention of the skilful iron-
masters of those districts to a most promising field
for enterprise and the exercise of their peculiar
knowledge,—a field already inviting development,
and which must continue to increase in importance
as long as the iron and steel industry of the United
States continues to enlarge. The belt of countr
along the southern shore of Lake Snperior, extend.
ing 40 to 60 miles into the States of Michigan and

isconsin, is one of the richest mineral regions on
the globe. A district producing copper on the
North already sends to market annually some 16,000
tons of the metal—a region producing with argent.
iferous galena and sulphide of copper, silver and

old, is in process of development southward of
his copper belt, while from Lake Monistique, in
Schoolcraft County, to a point as far west at least
as the Penokee iron range, 100 miles westward of
Otonagon, are found immense deposits of iron ore
of all varieties common in iﬁneoua rocks, magnetioc
oxide, red hematite, brown hematite, as well as the
water-formed bog ores. These first-mentioned ores,
where developed, occur in vast beds adjoining horn-
blendic dykes and in chloritio slates, and they
ezist in such quantities that they may be considered
as practically inexhaustible. One-eighth of all the
iron now made in the entire United States is dug
from the mines of Marquette County, and yet ten
years ago a piece of Lake Superior copper was a cu-
tiosity to most of our practical metallurgists. With
the completion of the St. S8ault Marie Canal, which
was opened ten years ago this month, the projects
for develo;l:ling the iron ore trade assumed a definite
shape. The few tons of mineral that had been
carted around the portage at the mouth of the lake
had proved its value, and the first year saw 1,445
tons sent below for smelting. The enlargement of
the trade has been steady and rapid, as the follow.
ing statement will show. In 1855, 1,445 tons were
exported i 1856, 11,694 tons ; 18567, 26,184 tomns;
, 31,135 tons ; 1859, 65,679 tons ; 1840, 116,948
tons; 1861, 45,400 tons; 1863, 115,720 tons; 1863,
185,275 tons; and in 1864 235,126 tons were ex-
ported ; making a total of 834,634 tons, which,
assuming the ore to yield an avera, of 60 per
cent. (the standard desired by the shippers is a
yield of 66 2.3rd per cent. in the farnace), would
give 500,760 tons of cast iron, The development of

the manufacture of pig from charcoal, is the
county of Marquette, has been evenr more temark.
able, as the difficulties to be enconnteted in builds
ing farge structures, erecting new mach erz;nd
collecting hecessary labour in & distant ahd m
borean region are numerous snd serions.
earliest iron made was produced directly from the
ore in whatis known as the Oatalan Forge,
manufacturs was commenced in 1847 by E
Jackson, at the Jackson Forge. Ler it, fol
the Marquette Forge and the Gollmgu!le Forge,
and lastly. the Forestville Forge, all in the sime
vicinity, near Marquette. They made iton with
more or less success for a few years, but are now in
ruins, for so greatly dilapidated that thuch time
would be requited to repair them.

The production of pi%iioh from eharcoul soms
menoes at the Pionieer Works, near the Jackson
Mine, in 1858 ; 1,627 tons were sent to marked
that year. This manufacture has increased by the
erection of new furnaces, until at present the
Pioneer, the Oollinsville, and Fotr the
Morgan, the Northern, and the Greenwood far.
naoces are in activity. "'he progress of the trade
has been as follows :—In 1858, 1,627 tons were ex.
ported; 1859, 7,268 tons; 1860, 5,660 tons; 1861
F970 tons; 1863, 8,590 tons ; 1863, 8,908 tans ; and
in 1 13,832 tons. Up to the end of 1864, thete.
fore, 53,845 tons of pig iron had been sent lo
matket from Marquette county. B ecmlpnmg
the production of this region with_that of ether
iron distriots it will be found that it produeed ia
1864 more pig metal than Conneeticut or Masma.
chusetts in the same year, and 60 per cent. m
than New Yorkin 1850. Reokonmﬁ ore and meta
together, the mines of Marquette threw into oon.
sumption in 1864 154,906 tons of metal, or $.5ths
as much as the total pig iron production of the
United States, acoording to the census returns of
ted, 1.8th of all the gg iron

and

1850, and, as above sta
roduaced by the Utited States in 1864,  Begard.
ing the method and eoet of mining aud smeltisg in
i afow facts will, I am
sure, bewelcome to our Bastern makers, as well as
to that numerous class of Western ironmasters
who only know the district through the $houssnds
of tons of rich and pure ore that reach theit fur-
naces from within itslimits. I shall not pause to
discuss the interesting logical features of thé
country surtounding the iron 1 .f;:" the no lew
interesting pointa connected with the genesis of the
ore itself § but will proceed at once tos e.ogndcn-
tion of the eeonomic features of the fnn?g and
export of the merchantable mineral. The Jackson
Company, which exported last year 70,987 logg
the Cleveland Company, which exported 68,
tons, and the Lake Superior Company, which exs
ported 83,848 ‘tons, are the three ncipal eome
anies now in operation, The Pittsburgh ad
Eske Angoline, the Now York, the Parsots, and
the Marquette mimes, have sent more or less ore
to market, while a dosen others are in of
development. They are all situated in
known as the Agoic range, and those first men.
tioned are between 14 and 17 miles from the hat.
bour of Marquette. .
The total quantityof ore already extracted, chsg
from the three first mines, is not less than 925, 0
tons, yet nothing but ** surface ” or ** patch-work
has yet been done, all the mineral has been quarried
from shallow openings in the sides of the iron Inl‘l:J
no pumping machinery has yet been erected,
only recently have adits for drainage been
The surface rock indicates in many points
8 portion of the most easil obtainable
been quarried, and it is safe to , tha
several millions of tons are proved to exist id
the three or four oldest mines,with etery likelibood
of vast quantities in the beds below water level.
In addition to this are hundreds of localities where
jron is known to exist in a belt of thirty miles in
length, and at more than a dosen loejihum-
anics have been formed or mimes commented.
eat skill is not necessary in working these ore
quarries. The operation consists in blasting from
a ledge of ore large masses which are luhle%n;nﬂ!
the
cates

f

E
£

53
E

broken into fragments by other bl
sledge, or sometimes in the most tef‘:;lof!
by means of & fire of huge logs.
mine a hole 18ft.in depth and 2in,
loaded with powder and exploded last y
brought down 4,000 tons of ore. The holes are all
bored with good steel drills, maunaged by two
strikers and ome turner. The fi
are loaded into one.horse carts, k
hundred feet to the railroad, thrown into G.ton
4-whoel cars, and carried to the wharfs st Mar-
uette, wh:re tcthe’d":h unloaded Rto o
oppers, shoots, an: ence into the
transport them to the farnace on the lowet lakes;
or are transforred by wheelbarrow frotn the hoppers
to the vessels or steamboats. The labourers at tke
mines receive 3 dollars per day, work ten hours,
and pay 20 dollars per month for their board. The
average product of each la.bourer—mclndin'f all
whose names are on the pay roll—miners, drivers,
trackmen, i &o.,isﬁw”}mofmx:
day per man, In some oades &a aVersge of
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tons per day per man has been taken out by a small
gang. 9lc. per ton freight is paid on the railroad
to uette, and the price of ore on the vessels is
now 5 dol per ton.
The mines are generally worked by the ocom-
ies owning them. One exceptional company
its mine for twenty years, payi per cent.
per ton royalty, and contracting to take out 10,000
tons per year. Two means of transport to water
communication are now offered to the mines of
this region—one 14 to 17 miles long to aette
by the Marquette Bay des Noquettes Railroad, the
other from 63 to 65 miles long, by way of the new
Peninsular road, which has just been completed for

the purpose of carrying ore to Escanaba, on Little
Baydes Noquettes, an inlet at the head of Green
Bay. The cost of freight on this roate is 1 dollar

5. per ton from the mines to the vessels, and
it reaches & harbour on the lakes which is said to
be open four weeks longer than that of Marquette,
and 18 s0 much nearer the lower ports that ore may
be shipped at, it is thought, 1 dolfar per ton cheaper
than by the Marquette route; the saving being in
time, in tolls, and in towage passing through the
Ssalt St. Marie Canal., No ore had yet been
shipped by this route, but several hundred tons
were, al the time of my visit, awaiting the arrival
of a vessel. The shipping arrangements here are
of the most excellent character. 20,000 tons may

stored in the pockets, and it is claimed that a
vessel mlyn be loaded in one hour after reaching the
port. Bhips drawing 14fY. of water may lay under
the shoots, while the Sault Canal carries only 10ft.
to 11ft. of water, which restricts the trade of Lake
Superior to vessels below a certain tonnage. The
freight from uetto to Cleveland is 3 dollars per
ton; thence to Pittsburgh, 2 dollars to 2 dollars
50c.; 8o that ore may be laid down at the great
iron manufacturing city of the Union at from 10
dollars to 11 dollars per ton. The lowest rates that
have prevailed, I am informed by my friend H. B.
Tattle, of Cleveland, were those of 1861, when ore
could be placed in Pittsburgh at 7 dollars & ton, as
follows : — Cost at Marquette, 3 dollars 50c. ;
freight to Cleveland, 3 dollars; freight thence to
Pittsbargh, 8 dollars ; insurance, commission, &o.,
30c. ; total, 7 dollars.

1n the manufacture ::upig iron we find in Mar.
quette County tho metallurgio traditions and cus-
toms of New England predominating. The irvn
workers have migrated westward as nearly as
Fmble on the line of their own parallel of latitude.
ennsylvania his comparatively few representatives
either among those who furnish capital, or those
who furnish skill. The furnaces are char
driven in some cases by water, which is abundant
ad can be used during the severest winter—and in
wme cases by ltaam—takinﬁnthe gas from the far-
nace for fael. The blast is driven in at two pounds
pressure Ber square inch, and at a temperature of
620 deg. Fahr. The charcoal is made almost entirely
in kilns 25ft. to 30ft. in diameter, and 25ft. to 30f%.
high, shaped lLike a straw bee-hive and capable of

30 or 40 cords in seventeen days; 20 to 25
of these kilns are required for each farmace, and
they are scattered through the forest in the neigh.
bourhood of the heavy timber. Maple and birc
with some hemlock, are the woods charr:
cords are found to produce 100 bushels.

The long winters with their five comsecutive
months of snow, during which charring in pits is
titended with many difficulties, render this plan
the most expedient. Charcoal is now being deliv-
ered at the farnace at 11c. per bushel, by contract.
The flux usad is a limestone found near the railroad
and which does not cost over 35c. per ton of iron.

ore produces from 55 to G5 per cent., a soft
ematite from the Jackson mine being the favourite
mineral of all the smelters. It requires 125 bushels
of charooal to reduce one ton of iron, and the fur-
naces produce from 10 to 18 tons in 24 hours. The
cont of making iron is now about 30 dollars per ton,
butit is asserted that under the most favourable
carcumstances iron has been made at 14 dollars per
ton, lndboofz;trm have been %ﬂtm for its manu-

y farnace owners wi ir managers at
18 dollars 50c. per ton delivered on board at
lll?uogte. The ing facts will enable any-
oue familiar with the iron business to judge the
relative a_dnnhies of the region under discussion
81 locality for the production of pig iron,

The fature of the manufactureis encouraging,
sud in case the internal revenue taxes, joined wit!
a0 inadequate tariff, do not force the business
scross the Atlantio, it will develope even more
1!3}1 in the futare than in the past. Land, from
w may be cut an average of 50 cords of wood

acre, may be bought at from 2 dollars
to4 dollars per acre in hundreds of places
ng the shore of the lakes. We bave seen that

re are already two competing lines of railway | M.

ding from the mines to the lakes. The lakes are
to all navigators who may desire to carry ore,
d in five years there will be from 12 to 15 mining
ipanies competing for the market. This combi.
n of circumstances will secure the delivery of
at any point on the shore of the lakes that may
loledes, at rates most advantageous to the ma-
urer, while the various increasing uses for

charcoal iron will always cause an ample demand
for the product of his farnace. The iron trade is
now oppressed by such a combination of imposts on
metal of foreign and domestic production that the
fature scems gloomy emough for everyome con-
neoted with the business ; but if we could hope from
our Government for one-half the care and protec-
tion given by England to her manufacturers of
iron and steel, during a period one-half as long as
was necessary to develope her works prorerly, Te-
sults of an extraordinary character would ensue.
A careful study of the vast natural resoarces of
Michigan, Wisconsin, Missou1i, Indiani, Ohio, and
Pennsylvania, and a comparison with the iron.
making facilities of Great Britain, show that we
would be able to ::‘splf our home consumption at
rates unprecedentedly low, and at the same time sell
our iron and our steel in all the markets of the
world—even to the artisans of Birmingham,
Wolverhampton, and Sheflield,

Gorrespondence.

WATERING CATTLE WAGGONS,
T0 THE EDITOR OF THE *° MECHANICS’ MAGAZINE.”

Sir,—Before the cattle disease was introduced
or broke out in this country, Mr. Reid, of Granton,
near Edinburgh, took out a patent for watering
cattle which were going s long journey by fixing
troughs around the cattle ns about the height
of the animals’ heads, for which Mr. Reid deserves
great credit, especi.il{ just now when it is likely
that the Government will compel railway companies
to have water for animals going long journeys.
But I think that a simpler and far cheaper way to

ive cattle water under these circumstances would
to have a trough or troughs of a good length,
say covering ten or twelve w: ns, to bo set at a
suitable place or places on ine, and to be hung
or otherwise attached by a suitable apparatus, say
aomethin% like boat davits, so that the troughs
might be brought close to the waggons at a proper
height for the cattle to get at the water.

I have many reasons for thinking that the troughs
would be better separate from the waggons—the
following, amongst others. The whole cattle wag-
gons in the country would have to be altered at &
great expense, while the troughs or the separate
mteriniplwea would only be one or two on the
leading lines in the kingdom. Another reasen is
that if the [troughs were fitted to the ons on
Mr. Reid’s plan, they would be very often filled
with the drop{)ings of the cattle and would take
some time to clean out before the cattle conld get

to drink. Further, the troughs being in two divi-
sions, owing tothe aoorl being in centre of ns,
would cause the water hosepipe to be shi twice

for every m, or every single waggon to be

shunted to the pipe. Other reasons might be

adduced in favour of my su lan, but I

think the above will suffice to show its superiority.
I am 8ir, yours, &c.,

Edinburgh, September 29. A.J.

-THE CATTLE PLAGUE.

S1p,—The followin%omertion as to the cause of
the cattle plagne will be found to bear the toueh-
stone of truth. In all cases the cows are found ““to
hang the head down, to knock it about, as if suffer-
ing intolerable pain, loud moaning, and a staring
coat.” All these are aIymptoml of worme, and their
seat is in the ears. (I may state that if the pusor
matter that issues from the ears of human creatures
is examined by the microscope, worms of different
sizes and are easily detected.) Now in
cactle these are, without doubt, produced from the
ova or small eggs of inseots that are hatched by the
warmth of the part, together with the assistance of
the corrupt matter, wherein they happen to be
lodged, and it is, therefore, where cows are ** defi-
cient” in the ear wax that they are more liable tohave
the membrana tympani, or the fine thin skin called
the *‘drum of the ear,” pierced by these insects,
cansing such intolerable pain as to cause the cows
to knock their heads about as if the{ had the *‘ mad-
sta ” or *“fever of the brain.” It is highly prob-
able that it is the very same insect that infests the
heads of sheep, always numberini from ten to
fifteen. Their white bodies are marked across with
black lines (particularly the largest of them) and
two black spots near their extremities, and these
insects abide most commonlyin a hollow part of
the os frontis, near the insertion of the horns, but
are sometimes found even in their * nostrils,” as
were detected in the flock of Mr. R. F. H. Harvey,

.P., on his estate near Norwich. Sometimes
they get nB.in the heads of sheep, and drive them
nus. What I strongly advise is that vinegar
should be poured in the ears, say two teaspoonfals,
night and morning for three days, and after that
sweet oil, once a week, dnring th:':lronlenoefo 3f the

epidemio ; a ball composed of eq 8 cor-
d]:)al ball and worm ball ? to be given twice during
the week,

In eoncluaion’ I must offer an apol
for the *‘ Vets,” who have been severely handled
by the Press, as it is an extremely difficult matter
for them to arrive at the true knowledge of distem.
pers in animals, because the poor creatures cannot
answer any questions, therefore their only resouree
is tothe motion of their heads, gestures o{the budy,
&e. At the same time, I cannot help exprossing an
opinion that a higher standard of education is de-
manded of them. The most skilful of their profes-
sion (the late Mr. Youatt) was, I believe, a school-
master. It is a received maxim that medicine
should begin where

or excuse

hilosophy ends ; and it is un-
doubtedly an essenti glpzligcatin in a veterinary
surgeon to be a good philosopher.
1 am, Sir, your obedient servant,

2, Jauxs Bruox.

NEGATIVE SLIP.

Suza—In your impreasion of the 29th ult., Mr. Moy
has advanced his theory on the subject of negative
slip, but I think the action he describes wouldtend
rather to increase than diminish slip; because if
water is continually being drawn from the after
run of the nhilp the preponderating pressure would
be forward. I think with Mr. Moy that the evil is
dependent on the centrifugal action of the propeller,
bnl:. in this way, It isevident that the centrifugal
action is induced by the fristion of the blade, but
most especially on the propelling surface of the
blade, hence a stratum of water is continually being
driven towards the periphery of the blade, and act-
ing as a continuous wedge. That centrifugal action
is within certain limits an advantage, may be in-
ferred from the facts,—1st, that few centrifu,
propellers depending on the form of the blade for
their action have attained any extensive adoption;
2nd, that it is often found advisable to remove the
leading corner of the blade. This may be acoounted
for as above, as the stratum would have a tendency,
from the form and motion of the propeller, to leave
at the following edge. But I thinkthat it is only
when the oentrifagal action is excessive that the
ovil alluded to is produced. I should feel obliged to
see Lhe opinions of those who have the opportunity
of practically investigating the subject.

Yours tr
Greenwich, October 4. ng'nu.

SUGAR REFINING. .

S1r,—In your issue of September 22nd, you in.
serted a letter from me wherein I poinmi out the
defocts in the general method of revivifying animal
charcoel, and su an improved process. Per-
mit me now to draw attention to another circum-
stance of great importance to refiners, I
have had twenty-five Xem’ experience in sagar
refining in England and on the continent, On my
return tqt Lo;xdgn & short ﬁmehback, I éutg an
opportunity of viewing a sugar ho and to my
astonishment found that the refiners still continue
the old method of placing their sugar moulds on

te—a method which causes a great loss to rer

ors, and which has been discontinued on tk2
continent for at least twenty years. Abroad the
adopted and ior od is to stand sugat
moulds on loaf , with gutters under them to
receive the syrup, so that the moulds need no shift-
ing until they are ready for brushing off. The
up runs in the gutters to a cistern, which is
on the lower floor, and in a cold place, to
goep it from fermentation. The loss to the refiner
by using pots must be great; considering that
every pot on its outside is coated with sugar and
syrup, and the inside a quarter full of crystallised
sugar, which remains in the pots for months be-
fore it becomes saleable, so that there is always a
considerable large dead capital lying in the house,
and when gathered—perhaps once in & year—its
good quality has changed into acids, and its greatest
part has become treacle.

By standing the sugar moulds on loaf beds, the -
benefit to the refiners is of great importance :—
First, there is no removing of the moulds, and
gathering syrup from pots into pails. Secondly,
there is no spilling of syrup when cinhered
Thirdly, no overflow of the pots, which so fre-
quently happens by using them. F‘ourthly., no loss
inthe quality of the syrups, as it is kept in a cool
place instead of being in the pots on the heated
surface. Fifthly, the different qualities of syrups
can be strictl% legtnted, which, by using pots, is
impossible. Sixt 1{, no smell of acid ever ocours
in the refinery, as the floors can be kept as clean as

welling-room ; and}

those of a lastly, refiners
would be enabled to place one-fourth part more
moulds in their houses.

Yonrsb

&o., -
9, William.street, . GERKEN.
Cannon-street-road, London,
—————
TO CORRESPONDENTS.

The Meowawios’ MAGAsINE is sent post-fres t0 sub-
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Pos
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Hliscellanen,

Mr. George Richards Elkington, of the firm of
Elkington, Mason, and Co., died on the 22nd
ult,, at his seat, Pool-park, Denbighshire.
This gentleman, who was a man of retiring habits,
and in no sense what is termed a public man, was
the first to introduce the now popular process of
eleotro-gh.hng and gilding, which has been so
largely developed and improved by the akill and en-
terprise of this firm.

The value of watertight compartments in
steamers was well illustrated in the case of a colli-
sion on Lake Huron, one of the unfortunate vessels
having been taken into port sixty miles or more
from the scene of the accident, an unsightly wreck
forward, great plates of iron hanging by shreds,
bent, twisted and torn, but the joints oi her first
partition tight as a steam boiler,

A new and improved tunnelling machine, to be
warked by compressed air, is now in course of con-
sfiNaction, at the engineering works of Mesars.
Hawks and Co., at Gateshead.

A new rudder on Lumley’s patent is being con-
structed for the screw troopship “‘Orontes,” at Ports-
mouth dockyard, and will be fitted to that vessel on
her return to England from her present China voy-
ﬁe, The L.umle.y rudder, which is fitted to Her

ajesty’s ships *‘Columbine,” *Sootia,” and six
other vessels in the navy, is one of the most simple,
yet efficient, forms of steering that can be applieg to
single acrew ships, yet, strange to say, none of our
large ironclads have yet been fitted with it,

The water pipes in several parts of Paris are being
replaced by tabes of a larger calibre. This opera-
tion is being Eerformed at present on the Pont aun
Obange and the Pont St. Michel. These tubes are
P either under ﬂnfu or under paving stones
covered with cement. All along the%oulevard du
Palais the water pipes are placed in the sewers.
When the subterranean canalisation of Paris is
completed, the sewers will enclose not ocly the
water and g:a pipes, but likewise the electric wires
by which the telegraph oftices communicate with
each other.

From Amerioa we learn that the plan of the trial
of the engines of the ‘‘ Algonquin” and * Win-
ooski,” as laid down, isto have the ships as precisely
alike as poesible in draught of water and every essen-
tial respect. For four days they will run the en-
gines on a given quantity of coal, carefully noting
results, then for four days more each vessel will be
allowed to burn as much coal as she ibly can,
1o limit being stated. After this trial, lasting eight
days, the ships will be fitted just as their desi ors
degire, and they will proceed to Throgg’s Neck and
run & race around Fisher’s Island and back. The
circuit will be made three times, by which time it is
:x%e:;ed that all hands and the public will be sa-

isfled.

The Bernott Patent File Company are now, after
surmounting obstacles inseparable from so vaat and
peculiar an undertaking, manufacturing files by
their new antomatic machinery. The apparatus
for rolling the most difticult forms of taper files has
been perfected. It is now in course of erection at
th:_ works at Smethwick, and will shortly be in ope-
ration.

The recent proposal to erect a statue in honour of
Dr. Simpson, as the discoverer of chloroform, has
given rise tosome comments in the Froench journals,
which state thas, although Dr. Simpson was the
first to use chloroform as an anmsthetic in surgical
o!ferations, the substance itself was discovered by

. Soubeiran, professor at the Paris School of Me-
dicine, during his experiments on the reactions of
chloride of lime on alcohol, These experiments
were made in 1831, and Dr. Simpson did not intro-
duce chloroform as a substitute for sulphuric ether
till 1847, a year after M. Fleurens had discovered
its stupefying effects on animals.

There is now a very large spot, distinctly visible
to tho unassisted eye at sun-setting, traversing the
sun’s diso. As it must be of enormous magnitade
we hope to hear of further observations thereon.

We understand that there never was, more than
now, a larger consumption of tin p! . Not only
are moat of the tin-plate workers who produce wares
in common use very busy, bn:i”o‘n every hand, there
is an extension ’?"h thL use of thi u?.“fw for pafok-
ing pur . e large quantity of goods, of an
edible kme;n particular, wlioh are now sent from
the manufactories in canisters and boxes made of
tin plates is something astonishing.

A letter received from an ltalian engineer and
published in the French papers announces that the
workmen employed in piercing Mont Cenis have
come upon a of extremely hard quarts, which
turns the edge of the best tempered steel, and it is
feared that tﬁl obstacle might retard the opening
of the tunnel for four years. long ago as the
month of May or June the engineers were expecting
to come upon quarts, but, as geological surveys of
the mountain had long since been made, the impedi-
ment must to a certain extent have been reckoned
upon. Perhaps the quarts has proved harder than
was expected, but early in the vear they were lucky
in finding an unusually soft vein of ruck. Itistobe
observed that foreign engineers have expressed an
opinion that the tunnel will take longer to complete
than the sanguine Italian managers anticipate., It
is satisfactory to think that the summit railway is
likely to be made before the end of next year, and
will shorten to four hours the passage of the moun.
tain.

Excited by the reports of the immense fortunes
made out of the oil wells of America, the Russiins
are beginning to turn their attention to the working
of petroleum in their own country.

The London and Paris papers have lately been
engaged in a spirited discussion upon the compara-
tive merits of the English and French navies. The
latest contribution has been furnished by Captain
Cowper P. Coles. Whilst differing with much that
huw%eeen advanced by the Fremch critic in the
Opinion Nationals, he admits that our navy would
be beaten upon the question of collective speed, for
our vessels could not attain a higher rate than nine
or ten knots per hour, but the French could travel
at from twelve to thirteen knots in the same period.
The French critic remarked that the multiplicity of
Portholec in the vessels of the Imperial navy was a

* serious inferiority,” and Captain Coles accepts
that remark as quite sufficient evidence of the supe-
riority of his turret system over every other mode
of carrying guns in iron-clad ships. It was upon
this potnt that ha first rested his claims to attention;
and ne now repeats the assertion that the Royn.i
Sovereign,” in consequence of being built upon the
turret principle, could successfully confront any
other vessel of either the English or French navy.

An official return states that the production of
arsenic from the Cornish mines to the end of 1864
was 1,858 tons, value £1,393 10s.

The Comte Cavour, & Turin journal, announces
that the problem of perpetual motion has been
solved by M. Louis Caucré Rizso, a mechanic of
Strasburg, who, the same journal asserts, has in-
vented a machine which finds its motive force within
itself without any external aid. Nay, more; it is
to be seen at work in Naples, where it has been ap-
plied to raising water, but M, Caucré hopes to
render its application universal. Meanwhile, it
seems, he has obtained a patent for fifteen years
from the Italian Government. We require further
particulars of this wonderful machine before we
can record our belief in perpetual motion resulting
from a motive foroe inherent to and supplied by the
machine itself without any exterior agent.

Machinery, which for a long while past has been
exported in unprecedently 1 amounts, declined
in the exports of July, the value of the steam en.
gines exported during that month being £139,930,
against £148,459 in the ocorresponding month of
last year. There was, nevertheless, an increased
exportation of steam engines to France, Spain
Ruseia, India, and Australia,and of other kinds of
machinery to Belgium, Spain, and Australia, the
shipments to other countries showing a decline.

Mr. J. Chubb has just invented a method of secur-
ing safe doors from the npg‘licnt.ion of the profus-
sional burglar’s wedge. The frame, in place of
being made flush as hitherto, projects beyond the
door, so that the door will be recessed ; and further
to protect the door and the keyhole or holes through
the door of a strong room or iron safe, a hardened
steel bar is applied externally to the door, und from
side to side thereof, the bar being fitted within
a groove across the door. This bar is of a carved
convex form externally, and flat on the side where it
comes next the door, At each side of the frami
of the door a projecting socket is formed, into whi:g
the bar slides after the door has been shut and
fastened or locked. In order better to insure that
no thin steel wedges shall be introduced, the sides
of the groove across the door in which the bar is
fitted are under cut.

Another of the iron mortar boats, which have
long been laid up in Chatham dockyard, is to be
converted iuto a lighter for dockyard service at
Deptford.

The last of the All.-England ploughing matches
for the week took placelast Friday, at Hinton, near
Farringdon, Berkshire, on the farm of Mr. Peacock,
There were four competitors—vis., Messrs. Ran.
some’s man, Barker; Messrs. Howard's man,
Parser, and two first-claas local men. Although
the land was dry, the work done was of unusual
exoellenoe, and the power of both the Ipswich and
Bedford firms was fully put forth. A?:er a keen
competition the judges awarded the champion prise
to Messrs. Ransome’s man. Lord Radnor’s plough.
men also highly distinguished themselves. &e s
a competitor in the All-England class, and his work
was judged equal to Purser’s, the judges highly
commending them and giving them both an extra
prise. Another of the earl’s men, in the class for

the best plonghmen in the district, won the first
prize wit lannsome’l plough against fourteen
competitors.

Letters from Paris state that an account of the
intense heat, the Seine will soon becomoarif aok &
boulevard, at least a street. As it is children walk
across it, lovers of the anti?ue and amateurs of
curiosities take adnntﬁe of the unusual state of
things to search for hidden treasures, and many
have been rewarded by finding pistols, clocks, and
kitchen utensils in great num

It might be sup there was now little
of the explosion of sbells fired at the siege of Sebas-
topol and which bad remained ex ever since
to the rains and snows of the Crimea; bat the
Odessa Courier says that accidents oontioue to
oocur from the bursting of such shells, and states s
case of recent ocourrence. Some boys foand a shell
in the neighbourhood of Bastion No. 4, and
to roll it in the direction of the town. It struck
against a stone and instantly buret. Luckily ao ope
was hurt, although one of the boys was 8o nesr the
shell that his clothes were set on fire by the ex.
plosion.

The Crystal Palace Gas Company have annomced
their intention to reduce the cost of lighting the
street lamps by half-a-crown a year each, betides
lowering the charge for gas for private use to
4s, 7d. per 1,000 cubic feet. The South Metropo.
litan Company’s reductions are 2s. 6d. per year
upon each lamp, and to 3s. 4d, per 1,000 cubic foet
for common consumption. The South Londoners
may oondgntuhte themselves upon this resultof a
generel demand for good and chea.r goas.

On Monday morning, a new railway, which is s
single line, commencing at Alton Station, and ter.
minating l’iy a junction with the London and South.
Western Railway, about a mile from the Winches-
ter Station, was opened for public traffic. The
length of the railway 1s about 18} miles, being the
distance between Winchester and Alton. On the
same day another new railway, the Horsham and
Guildford line, a branch of the London, Brightos,
and South Coast, was also opened for passenger
traffic. Horsham, Slinfold, Be-ynurdl, Cranley,
Bramley, and Guildford.are now in communics.
tion with the Victoria, London Bridge, snd Kea.
sington termini, and the Brighton station of the
London, Brighton, and South Coast Railway.

The organs of the ironmasters, who so confidently
asserted that free trade would be the ruin of all ea.

aged in the iron trade in France, now bosst that
ﬁnglish manufactures cannot compete with French.
men in the continental markets. The Cowrrier d%
Bas Rhin fpnbmhec a letter from Graffenstaden in
support of its assertion, which states that the B.dea
Government having advertised to receive proj
for the supply of forty-six locomotives for railways
to be constructed in that duchy, an English com.
Bmy offered to supply them for 70,710f. each. A

aden company demanded 55,700f., bat the pro-
prietors of the ironworks at Graffenstaden offersl
to supply them for 45,000f., so that the English
company got no share of the contract.

In the extensive undergonnd floors of a new
barrack now erecting in Paris, the vaultings are
being formed with what is called Betons agglomeres,
the exact oo ition of which is kept seoret by the
inventor, M. Coignet. The walls are fall thirteen
feet apart, and the concrete is laid on timber ceatres
ings, and trodden and beaten down with great care.
The vault and flooring thus formed is about two
feet thick at the spring of the vaulting, bat caly
about ten inches on the crown, and it is found suffi«
ciently strong for all practioal pu . It hasalno
this great advan that the ceiling can at anoe be
whitened and the floor laid with tiles or cement
without farther preparation.

The * North American Review " says that thert
arenow in America and Europe more than & bu
dred and fity manufactories of india.rubber articles,
emiloymg from four to five hundred opensti
each, and consuming more than ten millions 0
pounds of gum per annum. The business, too, i
considered to be still in its infancy. Certainlyit i
increasing. Nevertheless there is no g:-ihdﬁ! of thd
demand exceeding the supply. The belt of lané
around the globe, five huodred miles north ard fir(
bundred south of the equator, abounds in trees pro
ducing the gum, and they can be tapped, it issuid
for twenty succossive seasous, Forty-three thou
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sand of these trees were counted in a tract of coun-
try thirty miles long and eight wide. Each tree
yields an average of three tableepoonfuls of sap
daily, but the trees are so close together that one
man can gather the sap of eighty in a day.

During the past two years there has been a con.
tinual drain olPﬂ:miqunt.s from the iron and coal
districts of Bouth Wales, the great maj ority of them
leaving for the States, Such was the drain at one
time among the working population that a positive
scarcity of Lands was experienced at many of the
works, and considerable inconvenience and loss were
the result to employers. Since the close of the
American war, however, the emigration movement
has been grufnnlly checked, and, in fact, a good
number of the emigrants have returned to the
mother country, and they give a deplorable account
of the state of the labour market in the States, The
warnings that appeared from time to time in the
Times have thus been verified, and now, when it is
too late, many of the emigrants regret that they ever
left the land of their birth. There is no doubt thata
higher rate of wages is paid in America, but the de-

reciation in paper money and the dearness of all
rhe staple articles of food, reduce the earnings so
mauch tgut a working man is, after all, better off in
the industrial districts of Great Britain,

A scheme was proposed at an influential meeting
at Sanderland on Monday last, to raise a new rail.
way eompa;y for the Northern distric*, indepen-
dent of the North-Eastern Company, and construct
a direct railway line from the Tyne to the Tees.
The Sunderland people have for some time dis-
cuseed the feasibility of a high-level bridge across
the Wear, and a direct coast line in tion with

These improvements in the preparation of turpentines
when they are to be used for manufacturing purposss, con-
sist ir: treating them with air or osone by agitating them
together in any i vessel. The | in

by small wire or other centres or arxes projecting from
each end, working in oorresponding holes in the
inner edges of the side rails of the e. All this

the preparation of varnishes in the melti g of the

is in the oonstruction or making of such kind of

gum or gums employed in the making of ishes, what-
ever they may be, in vacuo, by means of h d

Venetian blinds, whether for windows or other purposes,
The improvements are entirely confined to the means of

steam,

or them while in this state dry-

ing olls, until the whole becomes of a proper consistency,

whioh the usual dryers and turpentine or other spirits

are added, when the varnish or ishes may be d
with ozone, as described. Patent pleted,

671 E, A. PaiLuirs. An émproved refary spader or
digging machine for till land. (A communieation.
Dated March 10, 18¢5. oy ¢ saslon,)
The nature of this invention oonsists, chiefly, in s0 con-
structing and arranging the working parts that, by the for-
ward of the hine, the fork, tines, or spading
blades, which are coonected to she travelling wheels, and
which are p.nhl:! comtrolled by fixed or stationary cams,
onter the ground as they revolve, thereby effestuall
and speedily lifting, breaking, and pulverising the soil.

or otherwise, adding to it e

g the strips or laths of such blinds for the purpose
of opening and closing the same, and consists in the use of
a strip of metal or otber suitabl terial Jong ogh to
extend at right angles to the series of movable laths, which
strip of metal is gormell with a series of small oyes, not
only equally divided, buat exactly the same distance apars
from eye 40 eye as the axes of the strips or laths, and into
these eyes small metallic pins work, secured on the flat or
face side of each lath. From this it will be seen that, by
pulling down or elevating the strip of metal, all the sttips
or laths will be simultansously opened, closed, or set in
any desired angle. For the purpose of protecting the
action of the laths from undue force, the vertical rip Is
attached to & compound hinge joins and plate a$ she top
or bottom end, as may be desired, whi late wish She
oompound or double hings or jolns is to the rail of
the e in which the laths work. Patent abandoned.

677 T. Rmssta, JImprovements in asoertaining the preo
aence of * fxing ** agents in photographis productions, and
ﬁ.n nAo.uul‘n' he said Azing ayents therefrom. (A commu-

for

) Dated March 10, 1865,

Patent completed,
612 W. Burrn. Improvements in the oenstruciion of
fastenings or boits for swindow sashes and other Ppurposss.
Dated March 10, 1865,
This § ion primarily in the 1
fastenings or boits generally, but pecially for ing
for window sashes, of a rod with a htun({ head or lump,
by preference of a T, , I'or Z shape formed at one end, the
shape being ngnlami aocordiog to the purpose to which
the fastening or bolt is to be applied, and with s handle or
knob; or sometimes without, as the other, as herea(ter
desoribed. When ths rod oarries at one end a knob or han.
dle, the patentee inserts a pin in the rod, and passes the
latter through a tube slotted similarly to a b yonet joint,
a helical spring being inserted round the rod, and abutting
at the other end againet the pin on the rod, in such man-
ner that the rod may be pushed forward and the bols
inserted in an aperture formed for that rn in the
ite sash. On tumning the rod, and with it the lamp

the North-Eastern system ; but its projectors seem
to have become convinced that the North-Eastern
Railway directors would be slow to move in sucha
direction, and that an independent company and a
new route would therefore be preferable. The pro.
ect would absorb £1,000,000 of capital.

Putents for Inbentions,

ABRIDGED SPECIFICATIONS OF PATENTS.
Tas Abridged Specifications of Patents given below are
lassified ding to the sabj to which the respective
inventions refer, in the following Table. By the system
of olasification adopted. the numerical and chronological
order of the spocifications is preservod, and combined with
all the advantages of a division into classes. Ib should be
anderstood that these abridgements are prepared exclu
sively for this Magazine from official oopies supplied by
the Government, and are therefore the property of the
Proprietors of this Magazine, Other papess are hereby
warned not to produce them without an acknowledge:
ment i—
Bo1Lers Axp Fuanaoss,—685, 692, 706, 723
BuiLpiNes AND BUILIING MATERIALS,—672, 686, 695, 698,
703, 714, 719
ONxNIsTRY ANY PROTOGRAPHY—E7T, 708, 713
OuLrivaTion or Tax SoiL. including agriculturs] imple-
ments and machines,—671, 675
ELECTRICAL APPARATUS,—678, 713, 123
o fan

at its end, the lat’er is prevented from retreating by means
of its shape, ana the pin is secured by the slot in ths sube H
the fastening is then securs, Patent completed,

673 E. Lriok. Improvements ia ocolton gins, Dated
Maroch 10, 1868,

This invention consists, in thefirst place, in the applica-
tion to ootton gins on the by priuciple of a slidin,
plate baving a deep serrated odge on one side when uus
fur single gins, and both edges serrated when employed for
douole gins; or a grid may be used. This plate the in-
ventor prefers to make of a curved form, to give rigidity
with lightness. He causes this plate to work rapidly to
aod fro in a line parallel with the ginning roller by
suitable mechanism, and este the serrated edge up sothe
dootor, by she action of which the cotton fibres are
stripped from the seeds, and the usual beater is dispensed
with, Becondly, he employs a glass ginning roller, con.
structed as follows :—He casts in a saitable moald a num-
ber of short glass cyliaders of about 8in. diameter, with
holes through them of about 3in. diameter. These cylia-
ders, which are about 2in, or 3in. wide, are fixed upon &
shaft with plaster of Paris or other suitable cement, and
are also oconnected together so as t0 form & roller of any
desired length. They have spiral grooves or other indents,
or both combined, east upon the outer edge, 0 as to nip
the cotton, and carry it under the dootor, acting in liea of
the ordinary leather oovered roller. Thirdly, in gins
having beaters he dispenses with the ordinacy orank arms

This in lates firstly, to s test whereby the
pecator is bled to determine whether hyposulphite of
soda or other suoh fixing ¢t has been removed by wash.
ing or other proocess employed in the practioe of photo~
graphy.  'With this view he places the printg after they
have been washed or otherwise similarly treated, or the
fluid in which they bave been hed, in foatl
with the poles of a galvanic battery, Ly wbhich means the
fixing agent b d posed, Iphur (if the fizing
agent above mentioned has been used) appears at the
negative pole. If silver be employed for this pole, the effect
is more apparent. As this part of the inventina d s
upon the elimination of the injurious part of the fixi
agent, it is evident that it may be used &:tho removal
the last traces, or of larger quantities. Beoondly, the in-
ld“ﬂ i " ::..P ‘hl fo motbo: olhmuuoﬂ:( e
[T zing agen 'or this purpose the 9 are
casused to rotate at a oonsiderable veloony?-o as to throw
off the lllnld they contain by oentrifugal forcs. Paient

618 H. W. Ooox. Improvements in sloctrie telographs,
(A communiocation.) Dated Mareh 10, 1085.

This invention relates t0 oertain improvements ia the
Ohevalier Bonelli's well-known system of typo telegraphy,
by whioh imp: he is bled to obtain with one
wire, and in other the same ap , masy of
the advantages he obtained by the use of several wires, the
messsge, however, being printed in symbols instead of in
Roman characters, asis the case when there are several
wires used, Patent adandoned,

679 A. WesrneaD. Improvements in ratus for en-
abling the pussongers in a railway train (o communisate
with the guard. Dated March 10, 1865,

For this parpose the inventor places in the guard’s van &
reservoir of compreesed air, which the guard by means of a
pump or otherwise can replenish from time to time as may
be required. On each of the carriages of the train a pipe is
fixed, and a whistle is mounted on this pipe. When the

eri are put together into a train, connections are
made hetween the pipes on the several carriages by means
of lengths of valoanised india-rubber tubing, w‘ioh are
sprung over the ends uf the pipes; in this manner & con-

or oonnecting rods by using a shaft slightly ked the
whole width of the gin. This shaft works in a oast-iron
box or trough made in the U form, besides havicg a litile
elasticity. This box is firmly attached to the beater arms,
which it operates by the 10 shaft, and the little
elasticity in the box permits of its being sorewed up to fit

Fuisnous Fasnics | Inciud 'y for treating fibres,
pulp, paper, Lc., - 673, 680, 690, 718, 718

Foop s»p Beveraoks, includin. apparatas for preparing
fond for men and animals,—691, 694

ForuiTURR AND APpaRkL, including household utensils,
time-keepers, jewellery, musical instruments, &c.,—
882, 687, 693, 699, 710, 720

GureraL MacHINERY,—674

Ltentine, HxaTiNg, AND VENTILATING,~704, T17

the shaft with niocety. The bottom part of the box con-
taios alittle oil to keep the k-shaft io labrication by
means of a sponge or otherwise, Patent abandoned,

674 J. L. FizLp. A machine for cutting or forming the
tips or points of candles, and for other like purposes,
Dated March 10, 18686,

For this purpose the inventor mskes use of a cutter
attached to a spindle to which rapid revolation may be

MeraLs, including app for their facture,—689,

697, 101, 115
MisceLLank0OUS—669, 670, 684, 696, 703, 705, 121
Roaps awp VrmicLrs, including railway piaot and car-
;luu.’ saddlery, and harness, &c.,—676, 679, 683, 688,
0f

Buirs A¥p Boars, including their fittings,—661
Brzan Evaines, &0.,~707
Wasraze,—108, 'lli

669 V. DrLrexpaNGE. An improved method of connect-
{ing together tubes or pipes used for conveying gas and water,
and for other purposes, Dated March 9, 1865,

This invention relates more particularly to an improved
nclhod‘_ol connecting hranch pipes to main pipes. The

"

impacted either by a winch-handle and muliiplying gear.
ing or by other convenient or suitable means, and in fron¢
of the cutter he forms or attaches a ring or short oylinder,
which acts as a guide and support for the candle or other
objeot operated upon. This ring is made suitable in size
for the largest diameter of candle intended to be operated
upon, and is provided with a ring or bush fitting into it for
each smaller size of candie or other objeot required to be
pointed, such rings or bushes being formed or bored to fit
each such smaller size of candle or other object. The cute
ting part of the machine is enclosed in a box or casiug,
provided with a hole through which the candle or othet
object to be pointed is inserted, and the outtings guided by
the box or casing fall through an opening into & arawer
beueath, and which is contained in & box or oasing whioh
serves at the same time as a stand for the working parts
Patent abandonsd.

° ly practised for effecting this
have been either by fl bolted together, or by sock
filled with lead or cement for large pipes, and for small
pipes by cutting a sorew on the branch pipe, and securing
the same into a sorewed hole formed in the main pipe, By
adopting the above methods, great difficulty is experienced
in disconnecting pipcs thus connected together. This ob-
Jection the patentee proposes to obviate in the following
maaner :—For exaxple, he forms an oblong, oval, or other
sbaped long hole in the main pipe, and spreads or widens
thas end of the circular branch pipe which is to be con-
nected to the main pipe until it assumes a form somewhat
similar to the aforesaid hole in the main pipe; this end of
the branch pipe has a screw cut about it, and carries a nus
and loose metal washer, and, resting upon this washer,
another washer of vuicanised india-rubber or other suitable
elastio material. To connect the branch pipe thus fitted
and formed to the main pipe, he inserts the end of the
brauach pipe into the aforesaid long h)le in the main pipe,
and torns the branch round one quarter of an entire turn,
then tightens the nut against the washer and hole in the
main pipe. By these means the enlarged end of the
branch pipe, being crosswise of the narrow part of the hole
im tbe main pipe, may be securely connected thereto and
discounected therefrom at will, Patent completed.

670 J., E. G, avd C, H, Fuexman. Improvements in
the preparation of turpentines and varnishes, Dated March
10, 1848,

of the bi

675 G. Wuiant. An improved agriowltural émplemsent,
Dated March 10, 1865.

This invention relates to an instrument for *‘ forking ”*
land, and consists of the following mechanioal arrange-
ments :—In a suitable framing donr ing wheels,
and upon the axie of said wheels, the patentee places loosely
two or more discs of metal, the outer discs being placed
asunder nearly the width of the inside of the framing lfgro-

is made b the reservoir of air in the guard’s
van and the pipes from end to end of the train, and these
pipes are kept ly fall of P d air. In each
p of every iage & oord is provided, on pulling
which a cock is turned so as to allow the opmp! alr to
oscape through the whistle and cause it to sound, aad it will
then continue to sound until the cook is turned bsck to it
original position, which cannot be done by the occupaats
of the carriage. As the same time that the whistle is thas
caused to round, a catch is released, and & spring throws out
upon the sids of the carriage or the p thereof
a signal arm or frame which the guard looking from his
van can 800. Patent abandoned,

680 J. BAnUxL and 8. MiLsounw,

Improvements {n the

maokinery for preparing flaz, h and other Adrous ma-
terials requiring like trnmn:l.‘"g..ud Maroch 10, 1868,
In oconstructin hinery to this { !

g ding 3
pairs of orushing rollers are used, which may be plala,
& d, or roughed on the surf; , Of some may be in one
oondition whilst others are in other conditions. In order
tn give motion to these pairs of rollers, each pair is geared
together by tvothed wheols at one end. The uppet roller
of each pair is weighted in the usual manner of weighting,
like orushing rollers. The orushing rollers ate hollow in
order to allow of steam or other means of heating belng
employed. Three pairs of such crushing rollers form a

i ber, bus ber of pairs of ersshing
rollers used in a machine may be varied. One or mere of the
pairs of orushing rollers is or are cansed to receive a quick
and very short recip ing endway motion in addition to
the rotatory fon given th y in order thas the flax,
hemp, or other fibrous may be rubbed b
the surfaces of the pairs of orushing rollers, and shis quiock

1 tion is 1

P ing endw; d to each psir
of rollers by means of & Jever which has its fulcrum on the
framing of the hine b the top and bottom rollers ;

and the beacings or brasses of the axes of the two rollers of
& pair are connected respectively to the lever above and
below the axis or fulcrum of the lever, by whioch, when the
lever is caused 0 move to and fro on its axis or fulorum,

tion will bo given to the bearings or brasses of the two

said; around these discs, and at equal dist .
he connects and fizes tines or prongs ove in each hole, either
straight or curved. The implement thus formed may have
shafts and be drawn by a horse, the being to cause
each row of tines or prongs to enter the mnnd,lydj fork it

rollers, and, consequently, to the rollers themselves in
opposite directions, and to facilitate this short to-and-fro
motion rollers are applied to the brasses or bearings of the
axes of the rollers. The flax, hemp, or other vegetable

by is fed up to these reciprocating crushing rollers,

up as the implement is advanced. Patent

676 T. Srantin. Certain impy te in Voneti
blinds for carriages, and which said improvements ars also
applioabls to certain blinds or scresms for other purposes,
Dated March 10, 1865,

The following is a description of the improvements as

ged in ion with & Venetian blind suitable for
a carriage window, in which case the strips or laths forming
the soreen or blind are fitted between the sides of a thin
trame for sliding down in the ordinary way, in whioh the
glass frames of carriage doors slide down. The strips
or Iaths are united to the side rails of the frame

and is by them crushed aud rubbed, and, as the fibrous ma-
terial progressively protrudes beyond and passes from the
crushing rollers, it is acted on by beaters constructed in the
following manner :— Each beater is a bar, by preference uf
a ciroular section, and one, two, or more of such beaters ie
or are mounted on a revolving block or shaft to which it or
they is or are attached by flexible elastio straps or conneot-
ing arms, which are by pref { d of vul d
india-rubber. Patent complsted,

681 R, P, Rossnrs. Improvements in conting the dottoms
of iron ships and other surfacss to prevent emidmtion, the




